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THE  MULTIFOLD  WATER  FILTER. 

The  subject  of  pure  water  is  oil*  in  which  nil 
are  Interested,  ana  any  suggestions  leading  to  u 
solution  of  the  much  discussed  and  we  miiy  «y 
much  abused  question,  how  to  produces  perinan- 
ant  supply  of  pure  water  from  sources  which, 
owing  to  their  location  become  polluted  and  con- 
taminated by  the  addition  of  foul  matter  and  sub- 
stances liable  to  decompose  under  mmt  oondi- 
tionti.  will  be  of  interest  to  srientist*.  engineers, 
cities,  manufacturers  and  all  consumer*  of  water. 

It  ia  unnecessary  to  state  that  filtration  through 
beds  of  sand  or  other  separating  mediums  wdl 
greatly  U-uefit  and.  in  moat  canes,  entirely  purify 
water  containing  suspended  matter.  This  isjt<«: 
rstood  to  requ' 
i  to  reduce  tni 
■  he  old  method  of  sand  bed  filtration  to  a  mini- 
mum, to  cleanse  tile  filtering  beds  of  accumulated 
silt,  which  retards  and  would  ultimately  prevent 
the  passage  of  water,  and  to  accomplish  these 
results  on  a  large  scale  and  at  small  root. 

The  answer  to  this  problem  is  pretty  tlemmghlv 
embodied  in  the  Multifold  Kilter,  manufactured 
and  sold  by  The  Newark  Filtering  Co..  at  17t 
Commerce  street.  Newark.  N.  J. 


thoroughly  understood  to  require  argument.  Tbi 
problem  has  been  to  reduce  the  spare  required  by 


Tbi 


i  lliter  is  constructed  ou  an  entirely  new  and 
norel  plan,  and  is  amply  protected  try  letters 
patent  in  the  United  States  and  principal  foreign 
"ountrie*. 

This  ftlUT  derives  it*  name  from  its  construction, 
ibe  filtering  area  on  a  given  ground  b|s»c*  lieing 
im-reaaed  or  multiplied  by  placing  a  number  of 
■  ylindrlcal  compartment*  or  Issls  one  above  the 
0lbcr. 


The  n.ethod  of  cleansing  or  washing  the  Biter 
beds  forms  another  distinctive  feature  of  this 
filter.  It  ia  accomplished  bv  means  of  traveling 
Jeta  of  water  applied  to  the  beds  through  tlie  radial 
washer  pipes  6.  from  the  main  vertical  washer 
pipe  J.  which  passes  through  all  the  ivmpart- 
ments.  at  a  sufficient  pressure  to  thorougblv  agitale 
all  or  the  lilter  bed*.  The  effect  of  this  is  to  detach 
all  of  the  impur-.lies.  which.  lieing  of  inferior 
specific  gravity,  rise  and  pass  with  the  water  out 
of  the  filter  through  the  porta  d  and  waste  outlet 
K.  The  semi-circular  libhed  guards,  or  rippling 
plates,  prevent  the  sand  from  escaping  with  the 
waste  water. 

Where  two  or  more  Altera  are  used  conjointly, 
the  |srogreaa  of  til' ration  is  not  interrupted  daring 
the  washing,  and.  in  case  a  single  Alter  i*  used, 
the  interruption  lasts  but  three  or  fmir  minutcs- 

tt  ia  claimed  that  this  tiller  obviates  all  "f  the 
difficulties  experienced  by  oilier  manufacturers: 
that  it  economise*  ground  space:  that  it  rapidly 
and  effectually  cleanses  the  filtering  beds  without 
the  necessity '  of  removing  and  replacing  them: 
and  that  is  applicable  on  a  large  scale. 

The  Multifold  Kilter  will  cleanse  tin*  water  sup- 
tdv  of  the  largest  cities,  awl  of  paper  mills,  dye 
works.  laundries,  steam  boilers,  etc..  and  is  adapted 
to  both  high  and  low  pressure. 


ATTEMPTED  LEGISLATION  IN  MICHKiAN  IN 
RELATION  TO  SURVEYS. 

ASM  AKBOR.  Mich..  Dec.  »,  1881. 
ElllTOK  EMIINKKHINn  Nbws: 

Krom  time  to  time  organixMious  of  surveyors  in 
several  of  the  Western  StaUw  have  tried  to  secure 
the  fstsNHge  of  such  laws  as  they  thought  would 
improvetne  practice  of  surveying,  and  cut  off  in- 
li  persons,  of  whom  there  are  many.  The 


authorized  to  administer  oaths,  ami  shall  enter 
into  bonds  with  the  people  of  the  State  of  Michi- 
gan in  the  penal  sum  of  three  thousand  dollars, 
with  sureties  to  be  approved  by  the  Governor,  con- 
ditioned for  the  faithful  and  impartial  perform- 
ance of  the  duties  of  his  office,  and  shall  tile  such 
bond  and  <*th  of  office  in  the  office  of  the  Secre- 
tary of  State. 

Sec.  M.  That  member uf  the  hoard  whose  term  of 
office  will  soonest  expire  mini  I  be  the  chairman 

thereof,  shall 
ice  In 
in  each 


ouice  win  MKiiii-ni   i-Apne    suae    w    me  c.-iai 

thereof.   The  board,  or  a  majority  thereof, 
hold  regular  meetings  at  the  State  land  offi. 
I  jinsing  on  the  last  Wednesday  of  January  in 


year. 

Sec.  4.  The  t  'oiuinisaiufier  of  the  State  land 
Office  shall,  at  the  first  regular  meeting  of  said 
board,  designate  one  of  the  regular  clerks  of  his 
office  to  act  as  secretary  thereof.  Itjshall  be  the 
duty  of  such  secretary  to  attend  the  sittings  of  the 
hoard,  to  record  its'  proceedings,  to  preserve  its 
Issiks,  |hi|srrs  and  projssrty.  attend  to  its  enrrr- 
spnmlence,  and  perform  such  other  duties  as  may- 
be required  of  bun  by  said  hoard. 

Sec.  ft.  The  board  shall  l*.a  board  of  examiners, 
and  shall  make  public  examinations  of  persons  for 
hind  surveyors.  Every  person  desiring  to  practice 
as  a  land  surveyor  within  tills Suite  shall  give  notice 
to  the  secretary  of  the  board  at  least  two  weeks 
previous  to  a  regular  meeting  thereof:  and  at  the 
meeting  designated  such  applicant  shall  appear  in 
by  the.  board,  bring 


statement  of  the  attempt  and  result  in  the  Michi- 
gan legislature  but  winter  may  help  our  brethren 
towards  a  solution  of  the  problem,  as  we  can  leant 
from  other  failures    I  hone  it  may  not  be  found 


it  may  not  be  found 
Yours  truly, 

<  "HAS.  E.  <  iREKNK 


ItlOil 

pro- 


land 
Iraw- 


Thes©  beils  are  of  cast  anil  wrought  „ihi.  and 
vary  in  diameter  from  20  to  B*  inches  and  in  depth 
from  12  to  24  inchnt,  according  to  the  nature  of 
the  water  and  the  degree  of  filtration  minimi, 
the  number  of  bed*  lieing  varied  to  suit  the  re- 
quired capacity.  Thus  is  attained  (mm  three  to- 
wn time*  the  Altering  area  and  capacity  obtained 
by  any  other  method  now  in  existence.  * 

The  Altering  material  is  sustained  in  the  com- 
partments upon  sheets  ol  fire-lv-pcrforated  brass, 
manufactured  under  a  new  and  |sricntcd  |«ns-ess. 
These  brass  plates,  which  are  supported  at  a  pn  .per 
distance  from  the  bottom  of  bed.  allow  the  free 
passage  of  water,  but  prevent  the  escape  or  sand . 
Water  to  be  Altered  i*  admitted  through  the  valve 
A  to  the  common  inlet  passage  (',  through  the 
subordinate  inlets  d  to  the  surfaces  of  the  Alter 
bods.  In  its  passage  through  tin*  filtering  nutterial 
the  water  becomes  purified,  {wanes  through  the 
spaces  between  the  perforated  brass  and  the 
bottoms,  thence  through  the  outlet  ports  g  and  D 
and  valve  (?.  The  hand -h.de  platen  A  afford  screw, 
to  all  parts. 

Earn  nunuartiiiml  forms  an  independent  Ill- 


Each  compartment  Tonus  an  indeia-ndeu 
ter  bad.  ami  all  joined  together  in  one  appii 
by  the  bolts  /.  afford  a  large  capacity  on  a 


ground  space. 

When  the  Alter  needs  cleaning  the  mercury 
gauge  K,  count'  ting  with  inlet  and  outlet,  will 
indicate  a  resistance  of  2  to  4  lbs.  js  r  square  inch. 


The  Michigan  Association  of  Surveyors  and 
Civil  Engineers,  at  their  second  meeting,  at 
tensing,  in  January.  18X1.  appointed  a  committee 
to  consider  and  report  upon  desired  legislation,  to 
provide  for  organising  the  surveying  service  of  the 
State:  to  secure  uniformity  uf  practice,  use  of 
standard  measure,  and  for  the  more  complete  re- 
cording of  surveys  of  a  |s?nnanent  nature.  As 
surveyors  in  other  States  have  Iss-n  discussing  the 
i-x|msi1him-v  of  similar  steps,  it  is  not  unlikely  tluit 
they  may  learn  something  from  the  failure  of  the 
last  trial  by  the  Michigan  Association  to  bring 
about  a  reform,  and  we  tlierefore  give  the  bill 
which  was  Introduced  into  the  Senate  through  the 
efforts  of  the  alsive  committee,  Jan.  21.  18*1.  was 
repnrted  without  amendment  by  Committer  on 
State  Affairs,  and  lawsed  the  Senate  with  little  op- 
position. 

A  Bill  to  establish  :i  Hoard  ..f  CommissiiHiers  or 
-Surveys,  to  prescribe  their  duties,  ami  to  Ax 
their  ■'otnpeiisntiuu:  and  to  further  provide  for 
the  public  survevs. 

Sec.  I.  The  People  of  the  State  of  Michigan 
enact.  That  a  State  lituird  of  Coiiimissiimer*  of 
Surveys  is  hereby  established,  to  Is-  composed  of 
three  -"members,  each  of  whom  shall  have  been  for 
at  least  Ave  years  before  his  appointment  a  prac- 
tical land  surveyor  within  this  State.  The  mem- 
bers of  the  board  shall  be  appointed  by  the 
t  roverncsr.  with  the  advice  and  consent  of  the 
Senate.  The  members  first  apfSHnted  shall  be 
designated  by  the  Governor — one  for  the  term  of 
office  for  two  years,  one  for  the  term  of  office  for 
four  years,  and  one  for  the  term  of  offire  for  six 
years:  and  thereafter  the  Governor,  with  the 
advice  and  consent  of  the  Semite,  shall  bl-annually 
ii|»poiiit  one  memls'r  to  hold  his  office  fur  six 
years,  eliding  May  fifteenth.  Any  vacancy  iu 
suid  .hoard  may  Is-  filled  until  tin*  regular  session 
by  the  Governor. 

Sec.  2.  Each  member  of  said  board  sliall  take 
■  the  constitutional  oath  of  office  licforc  some  officer 


person,  and.  when  required  by  th 
his  instruments:  and  previous  to  sui 
shall  satisfy  the  board  that  he  Is  a  [lersiin 
bity  and  sobriety. 

Sec.  S.  The  board  shall  examine  such  ap 
with  regard  to  his  proficiency  >n  mathema 
applied  to  surveying,  the  United  States  pub] 
system,  the  adjustment  of  instruments,  mar 
ing  and  the  recording  of  surveys,  and  with  special 
reference  to  the  actual  practice  of  the  aimllcont  in 
the  field,  his  previous  preparation  and  experience., 
and  may  require  the  applicant  to  perform  such 
practical  operations  in  their  presence  as  they  may 
deem  necessary. 

Sec.  7.  The  board,  after  being  satisfied  of  t In- 
ability of  the  applicant,  as  provided  in  section  six 
of  this  act.  and  of  the  sufficiency  and  correctness 
of  his  instruments,  and.  after  such  applicant  shall 
have  taken  the  constitutional  oath  of  office  and 
paid  into  tlx-  treasury  of  the  State  of  Michigan  the 
sum  of  five  dollars,  shall  make  awl  deliver  to  him 
a  certificate  ill  the  following  form,  to  wit: 

Thia  is  to  certify  that  .  of   .  in  the 

Ctaioty  of   ,  in  the  State  of  Michigan,  has 

duly  paused  his  examination  before  the  State 
Hoard  of  Commissioners  of  Surveys  of  the  State  of 
Michigan,  and  has  been  found  qualified  to  per- 
form tbe  duties  of  land  surveyor.   Wherefore,  the 

said  is  herehy  authorinsl  to  practice  as  a 

land  surveyor,  with  authority  to  take  testimony-  in 
all  matters  pertaining  to  his  profession,  and  ad- 
minister oaths  to  his  assistants  within  and  in  any 
part  of  the  State  or  Michigan  until  this  appoint- 
'  and  aiithurtty  shall  be  levoked. 

 )  Board  of  (Joui- 

| Signed)   >    niasjooers  or 

 )  Surveys. 
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practical  acquaintance  with  his 
shall  encourage  him  to  pre|sire  himself 
'or  further  examination. 

Sec.  The  secretary  or  the  board  shall  before 
the  delivery  of  any  such  certificate,  make  a  record 
thereof.  Any  surveyor  holding  such  certificate 
shall  Is?  deemed  a  registered  surveyor,  within  thr 


But  ■ 
applies 
his  lm 
have  s 
profe 
to 


In 


Sec.*..  The  Is  ami  shall  revoke  the  ap|ajtntinent 
of  any  registered  surveyor  whom  they  may  fiiul 
guilty  of  gross  negligence  or  corruption  in  the  exe- 
cution of  the  duties  of  his  office:  but  not  without 
having  previously  aumnuMicd  him  to  appear,  in 
order  to  Is'  heard  in  hisdefense.  nor  without  hav- 
ing hisard  the  evidence  offered  either  in  siip|x>rt  uf 
the  complaint  isr  in  lsduilf  of  Die  snueyor  in- 
culpated. 

Sec.  111.  The  I. so. I  shall  scud  to  the  County 
Clerk  of  each  csinty  at  ihi>  c  lose  or  each  regular 
meeting  a  list  «r  the 


of  all  surveyors  to 

[Jigitizeoby  Google 
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whom  they  have  »t  such  meeting  granted  certlfi-  |.„«M»  that  thev  shall  be  ura.  li.nl  surveyors  of 
...lhlT  «h«rf>  iiWwintiiimit»  have  been  at  least  five  years'  experiMHV.    Thia  board  is  by 


CORRESPONDENCE. 


ul  that  limp  wv.ik.il. 


i  bill  granted  power,  in  sections  11  and  15.  to 


Sec.  11.  The  Uwnl  ,.fcoiiiiiis*uourr«  of  survey*  provide  instrument*,  soinc  of  which  inav  he  very 

h  iirrei.vnsmired  tupnivi.l*  itself  at  tor  expense  costly.  to  be  paid  foro*itof  tbetrvaianryof  theStat*. 

oi  iiic  still..'  with  suitable  standards  of  length  n^i         I. „i:-u.. .i.;. 
from  the  office  of  the  United  Stat**  Inspector  of 
W  eight,  and  Measures. 
***c;}*'  ,^reTT  registered  surveyor  ihall  provid 


of  lineal  uiaium.  which 


blnuelf  with  a  standard 

shall  be  certified  by  the  secretary  of  the  board,  or 
bv  the  United  States  Inspector  of  Weights  and 
Measures,  u»  losing  correct  with  tin  U.  8,  stand- 
ard or  length.  un.l  he  ahull  keep  hi.  chair,  and 
tape*  used  in  agreement  wltli  audi  standard. 

Sec.  13.  Tho  hoard  rif  commissioners  of  surreys 
shall  Ik-  an  advisory  board  on  questions  of  bound- 
ary, extinct  or  disputed  corner*,  and  all  difficult 
questions  of  surveying  practice  aubmittod  to  them 
by  rt-gl*ti-red  surveyors. 

Sec-  14.  The  aaid  board  shall  endeavor  lo 
secure  uniformity  in  the  practice  of  registered 
survcvnis:  and  in  re-est*bli«hing  and  perpetuating 
the  United  Suites  survey.,  th.iv  .ball  endeavor  to 
i  to  the  plan  on  which  these  surveys  were 
e,  Ui  the  end  that  lost  corner*  and  lines  may 
be  re-established  lo  their  original  position*. 

Sec.  15.  Each  member  of  the  board  of  com- 
missioners of  surveys  shall  receive  ten  cents  a 
nnle  for  each  mile  neceaaarily  traveled  in  going 
to  and  returning  from  their  place  of  meeting  at 
the  capitol  at  Lansing,  and  his  necessary  ezncn.es 
during  the  session  uf  aid  board  ;  said  mileage  and 
expenses  suaJI  he  allowed  by  the  Board  of  Auditors 
sml  raid  by  the  State  Treasurer  on  the  warrant  of 
the  Auditor  General.  The  necessary  expenses  of 
said  board  for  stationery  and  Instruments  for  their 
office  and  for  their  secretary  while  engaged  in  the 
performance  of  his  duties  (hall  be  audited  and 
allowed  by  the  Board  of  State  Auditors  and  paid 
by  the  Stat*  Treasurer  on  the  warrant  of  the 
Auditor  General. 

Sec-  I«.  Each  registered  surveyor  shall  keep  a 
full  and  complete  record  of  survey*  made  by  him 

'."  J^T*      ",1Cn  tnrm  BD(i         °*  oe"  urK*" 

enhed  bv  the  board  of  commissioners  of  surveys, 
and  within  ten  days  previous  to  the  first  day  "of 
January  of  each  year,  shall,  at  his  own  exjsmse, 
deposit  .aid  record  in  the  office  of  the  County  Sur- 
veyor or  the  countv  in  which  the  survey*  were 
made,  and  each  county  surveyor  receiving  such 
record  shall  give  to  the  person  depositing  thesaroe 
a  receipt  therefor;  hut  no  record  shall  be  received 
by  »uch  county  surveyors  unlea*  made  by  a  regis- 
tered surveyor  whose  certificate,  as  shown  hv  the 
list  on  file  in  the  County  Clerk's  office,  was  in  full 
Torre  at  the  time  tbe  survey  was  made.  The  ex- 
pense of  making  a  record  of  airy  survey*  made  by 
a  registered  surveyor  shall  be  paid  by  the  person's 
for  whom  the  survey  was  made  in  proportion  to 
the  amount  of  work  done  for  each. 
' '  «•  The  record,  or  a  certified  transcript 
thereof  of  any  survey  made  by 
surveyors,  shall  he  received  a*  'prtaumi 
dene*  of  the  tacts  therein  set  forth  in  aft  courts  of 
record  in  tbtoState. 

■  Sec  18.  Whenever  a  majority  of  the.  resident 
owners  of  any  section,  or  part  or  part*  of  HR,M» 
lion  of  land  in  this  Stat*  shall  desire  to  have" their 
corners  or  lines,  or  any  of  them,  established,  loca- 
ted, or  perpetuated,  they  may  apply  to  a  register- 
ed surveyor  to  make  the  required  survejs,  who 
stall  immediately  give  to  tbe  applicant  a  notice, 
who  is  hereby  required  to  serve  the  same  co  all 
other  persons  owning  land  in  tbe  same  aectKm.or  to 
their  agent,  residing  in  the  same  township,  inform- 
ing them  that  at  a  day  mentioned,  not  leas  than 
ten  day?  from  the  date  of  the  nolicr.  tbe  required 
survey,  veil!  be  made. 

S»c.  18.  The  registered  surveyor,  being  satisfied 
that  notice  has  been  given,  and'  no  injustice  will 
be  done  the  parties  not  signing  tbe  application. 
*liall  make  Ihc  surveys  asked  for ;  and  theexpens* 
thereof  shall  he  horn*  by  all  the  persons  benefited 


and  there  is  no  provision  controlling  or  limiting  this 
dangerous  power  lo  be  found  in  this  bill.  And  your 
committee  are  of  the  opinion  that  it  la  unwise  and 
impolitic  for  this  Legislature  to  create  a  board  of 
three  additional  State  officer*  with  no  better  pros- 
pects of  returning  profit*  than  are  afforded  by  the 
provisions  of  Mils  bill. 

2.  The  hill  is  unjust  to  the  surveyors  of  the  State. 
Sectiun  3  provides  that  any  person  wishing  lo 
practice  as  a  registered  surveyor  must  first  give 
notice  to  tbe  board  and  then  come  to  Lansing  and 
be  examined;  and  as  the  board  meet*  only  in  mid* 
winter,  the  whole  upper  peninsula  would  he  ex- 
cluded from  the  benefits  of  the  bill  or  be  subjected 
to  great  onst,  as  well  as  all  other  distant  parts  of 
the  State.  Again,  section  7  prescribe*  the  form  of 
certificate  which  shall  he  granted,  which  is  liable 
to  deceive  the  holder,  as  it  declares  that  be  has 
authority  to  take  testimony  and  administer  oaths, 
while  nowhere  in  the  bill  is  there  granted  even  the 
power  to  .wear  a  flagman— no,  not  even  to  swear 
at  him. 

8.  This  bill  d<*.  not  provide  for  making  aurveys 
according  to  the  lawaof  the  State.  Section  14  pro- 
vides that  the  board  shall  endeavor  to  secure  a 
uniformity  of  surveys,  but  does  nut  provide  that 
they  shall  be  made  in  accordance  with  the  laws  of 
tbe  Stale.  And  so  with  the  records;  the  statutes 
provide  a  form  for  record  of  surveys,  hut  this  bill 


WHAT  IS  RAILROAD  UKADINU  ? 

ST.  AlJUiNs,  Vt„  Dec.  24.  1881. 

EtUT.R  KNUlNEKkJM!   SgWR  : 

I  noticed  on  page  .105  of  yuur  |ai|M*r  of  the  lTtli 
Inst,  the  question  for  railroad  experts,  "  What  is 
grading y  ' 

An  experience  of  many  years  in  railroad  con- 
struction and  woik  has  made  me  decidedly  of  the 
opinion  that  the  term  grading  is  confined  to  the 
various  excavation  from  the  cuts  and  constructing 
the  rmlwnkments  on  a  line  nf  road.  or.  as  the 
spt-cificatinn  for  the  Vermont  Central  Railroad 
states  it,  "  Under  *h»  head  of  grading  shall  Is?  in- 
cluded nil  excavations  and  embankments  required 
for  the  formation  of  the  rood -bed:  all  necessary 
turnouts;  the  preparation  of  depot  grounds:  all 
ditching  and  digging  for  foundations  of  all  ma- 
sonry." And  the  Ohio  Sc  Pennsylvania  Railroad 
specification*  have  a  similar  definition  rf  the  term 
grading,  as  follows:  "Grading  includes  all  excava- 
tions and  embankments  required  Tor  ihe  formation 
S\ul  di.cl 


of  the  road  bed:  cutting  all  ditches  or  drains  or 
roundations  of  culverts  ;  small  bridges  and  walls, 
and  the  excavation  necessary  for  reconstructing 
highways,  turnpikes,  or  common  rniuls  connected 
with  or  incidental  to  the  construction  of  said  rail- 
road. ■ 

The  following  railroads  had  the  same  definition 
of  tbe  term  grading  in  their  specifications :  The 
ississippf 


Ohio  *  Mil 


lippi ;  Pennsylvania  :  Baltimore  &. 


Ohio;    Norfolk' "4   Petersburg  ;     Worcester  * 

provides  that  a  uniform  record  .hill 'he  prescribed  £"!l!!^L£r,-!,,*h  B™C-  "'•  -  Y"  *  ** : 
Lii,„)w,.di.,,».,w.ui..M,  >..!.  r_.-i_  »„  Connecticut 


but  fails  to 


hy  the  board  for  registered  surveyors, 
provide  that  it  ahull  comply  with"  the  law  of  the 
State :  and  such  record  shall  be  filed  wdb  the 
county  surveyor  at  the  close  of  each  year,  thin 
making  as  many  separate  record  books  in  the  sur- 
veyor's office  as  there  are  surveyors  working  in 
his  county,  and  these  doubling  each  year  as  time 
goes  on.  This  provision  in  the  bill  is  very  objec- 
tionable, causing,  as  it  would,  great  confusion  and 
trouble  in  preserving,  and  especially  in  finding, 
the  records.  Again,  section  14  forbids  county  sur- 
veyors receiving  any  but  tbe  records  of  registered 
surveyors.  This  provision  will  he  held  a*  pn- 
hibitiiig  thecounty  surveyor  from  receiving  the 
record,  of  hie  own  deputies. 

4.  Section  17  provides  that  the  record  of  a 
registered  surveyor  shall  be  evidence  in  courts 
of  records,  yet  the  bill  does  not  provide  that  either 
the  survey  or  record  shall  be  made  in  accordance 
with  laws  of  the  State.  The  statutes  provide  the 
mann-r  of  ranking  surveys  and  records  by  county 
surveyors,  and  their  record  is  evidence  in  all 
courts:  so  a  court  may  be  compelled  by  this  bill  to 
receive  as  evidence  tbe  record  of  a  registered  sur- 
veyor fixing  a  corner  at  a  certain  point,  and  also 
that  of  the  county  surveyor  showing  that  ills  4  rods 
from  there.  Therefore  this  provision  is  extremely 
mischievous  and  objectionable. 

5.  Section  18  grants  power  lo  a  registered  sur- 
veyor to  do  work,  and  at  his  own  discretion,  and 
without  appeal,  to  cause  to  be  levied  on  your  farm, 
taxes  that  mint  be  paid  as  be  has  apportioned  them: 
and  section  20  empowers  him  to  enter  your  prem- 
ie** with  impunity;  and  yet  nowhere  in  this  bill  is 
there  any  provision  that  he  shall  give  a  hond  for 
the  just  appoitionmeat  of  your  taxes,  or  that  be  oo  not  wain  to  call 
will  not  do  damage  to  your  property  while  upon  great  manv  engineers  of  the 
your  premises.  He  has  all  the  above  powers  and  - 
yet  you  cannot  command  his  service*,  as  there  is 
no  provision  in  this  bill  to  compel  him  to  make  a 
survey  unlea*  be  plea***,  as  is  the  case  with 
county  surveyors:  not  even  a  court  can  compel  or 
command  his  services:  he  is  by  thl*  hill  above  all 
law. 

6.  It  is  claimed  by  the  surveyors'  association 
who  drafted  this  hill  that  it  will  secure  greater  ac- 
curacy and  uniformity  in  making  surveys,  and  in 
their  records.    But  your  committer  find  tlint  the 


Hart  fori  I  A   New  Haven  ; 


Nash  ua ; 

River : 

Cheshire. 

In  each  of  these  cases  they  invariably  make  a 
separate  statement  concerning  the  masonry,  and 
agree  in  their  explanation  as  to  what  live  terra 
grading  includes.    1  bave  never  seen  a  specifica- 
tion that  gave  any  other  definition  of  that  word 
lb*  above  quoted,  and  so,  if  you  please,  you 
set  me  down  aa  a  very  positive  believer  in  the 
of  it.    Respectfully  yours. 

™M.  E.  BABBIT. 

V.  R.  R. 


ON  MEXICAN  RAIL- 
(PRO). 

Dec.  R,  1*M. 


present  statutes  direct  how  fcurvevs  shall  Is-  made 
in  pro,s,rtion  U.  the  work  done  for  each,  to  he  de- 1  and  also  for  a  specific  and  uniform  record  of  Ihe 
!  J"',""!  **f  J.?*"  «*;mr"r  •  and  If  any  person  thus  I  nam.-.    Therefore  this  bill  can  be  of  no  benefit  in 

that  direction,  and  if  the  board  of  surveys  should 
prescrlls?  a  different  method  of  making  surveys  or 
records,  It  could  only  produce  crmflict  and  con- 
fusion, and  result  in  great  hann  lo  the  service. 
And  vour  .•ommittee  would  further  report  that 
they  have  thoroughly  examined  and  carefully  con 
sidrred  Ihe  numerous  petitions  and  many  fellers 
for  and  against  the  adoption  of  tbe  bill,  and  after 
such  careful  consideration  your  committee  are  of 
the  opinion  that  the  measure  would  be  a  needless 
expense  to  the  State  and  a  damage  lo  the  survey- 
ing service  and  to  tbe  surveyors  themselves.  Your 
committee  therefore  respectfully  report  the  bill 
back  to  tbe  House  and  recommend  that  it  do 
not  pass  and  ask  to  he  discharged  from  the  fu  r- 
ther  i-ontideration  of  tbe  subject. 

fSlgnedV  the  Coromiltee.' 
The  report  was  accepted  and  the  bill  -■*»  then 
laid  on  the  table. 


...  refuse  or  neglect  to  pay  his  sham 
of  such  expense,  such  surveyor  shall  certify  the 
same,  and  to  whom  due.  to  the  supervisor  of  the 
proper  township,  who  shall  assess  it  upon  the  land 
of  Mich  paraon,  to  he  collected  in  Ibeiaimc  manner 
a«  uther  laves,  and  held  subject  to  tbe  order  of 
the  person  named  in  the  surveyor's  certificate  a* 
l*-tng  entitled  to  the  amr:  Prmic'ed,  In  such 
i  the  sur\eyor  shall  not  charge  to  exceed  four 


dollars  ii  day.  including  tile  time  nf  traveling  to 
and  from  the  place  of  making  the  survey  and  of 
making  record  of  the  same. 

Sec,  SO.  No  registered  surveyor  shall  be  liable  to 
prosecution  in  an  action  of  trespass  for  entering 
upon  any  lands  in  the  discharge  of  bis  duties. 

Thin  hiD.  after  passing  tbe  Senate,  was.  intro- 
duced in  the  House  and  referred  to  tbe  Committee 
on  Geologic. vl  Survey,  who  later knad*  a  TvjVtrt  gi'-. 
ing  tbe  following  objection*: 
1.  Section  1  creates  a  board  of  three  additional 
t  no  useful  or  rav 


duties  or  receive  tl 


SYSTEM 
WAYS 
Guabajcato,  Mex 
Editor  Ev.iiNrTHiMn  Newb: 

Some  two  years  and  a  half  ugo  I  published  in 
your  valuable  paper  nn  article  entitled  7%*  Aiipli- 
outibn  of  the  Metric  Syntrm  in  tMyina  Out  Railroad 
Curve*. 

At  the  time  it  did  not  attract  much  attention, 
but  sroceth*  advent  of  railroad  building  here  in 
Mexico,  it  la-brought  more  into  prominence. 

Many  engineer,  residing  in  the  Statesatthe  time 
held  up  their  hands  in  "holy  horror"  at  the  at- 
tempted innovation,  and  in  language  more  terse 
than  elegant  swore  they  would  never  use  the 
"  new  tangled"  system  in  their  practice. 

Nor  is  this  an  exaggeration,  (or  I  was  personally 
informed  by  an  engineer  mow  dead)  connected  with 
the  Mexican  National  Railroad,  that  had  he  known 
that  the  metric  system  was  in  use  in  Mexico,  be- 
fore leaving  the  United  States,  he  certainly  w.  uld 
have  remained  there.  So  much  for  prejudice.  I 
do  not  want  to  call  it  by  any  harder  name.  A 
same  class  were  cer- 
tainly astonished  when  on  tbeir  arrival  in  Mexico 
■  having  accepted  situation*  on  the  numerous  line* 
now  building),  they  discovered  that  the  Metric 
System  was  prescribed  by  the  Mexican  govern- 
ment, and  that  they  fthe  engineers)  must  use  the 
same  whether  or  no. 

At  the  time  of  writing  the  article  aforrsnid,  I 
little  dreamed  that  It  vcuuld  Is-  mv  fortune  soon  to 
practice  what  I  preached.  Before  leaving  the 
■■States"  I  was  not  aware  whel  system  was  in  use 
there  fhere)^ never  having  given  the  subject  any 

val!"l 

f.sind  that  tbe  metric  system  was  the  one  t  >  he 
employed.  I  did  not  mauireri  any  displeasure  al 
the  discovery.  Herewasa  chance  to  teat  the  same 
practically,  and  thus  ascertain  whether  itdeserved 
the  merit  claimed  tor  it  or  not. 

But  to  the  details  of  the  same,  as  applied  on  Ihe 
Mexican  Central  Railway,  i.  e..  eVrrorornV  Central 
Mejrieano,  as  to  the  length  of  the  chain.  In  my 
article  I  advocated  (for  peculiar  rraaousi  a  chain 
of  20  meters.  The  Mexican  Central  uses  a  chain 
of  25  meters  in  length,  thus  making  40  chain*  lo 
tbe  kllouaeler.  Every  meter  is  marked  by  a 
round  tag  with  the  appropriate  number  stamped 
thereon.  Some  of  lb*  chains  an-  cwmpoeed  of  125 
links,  each  3  decimeters  long,  while  others  are  2.5 
decimeters  in  length,  making  11X1  links  lo  tbe  chain. 
Iam  al  a4nss  to  state  which  uuinls-r  ll  to  be  pre- 
ferred, as  peculiar  advantage  can  he  shown 
\  will 


thought,  other  mailers  being  iipp.rm.isi 
mind  at  the  time.     When,  after  mv 


for  either 
dtscu 
tbeir 


will,  therefor*    not  attempt  i  

discussion  in  favor  of  one,  but  let  everybody  "pay 

As  the 


>rk  i^prngrtaiiog  oo  tb»  railroad  from  QuervUro 


tiLeoo. 


length  of  tbe  chain  is  tbe  basis  of  the  chord  em- 
«reic.h'&  S  W3  3 
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lu  tunning  line*  u*  practice!  hen .  a  stake  is 
placed  lit  I »«•  end  of  every  chain,  be-in  uiug  i.t  1 
ami  numbered  consecutively,  the  limit  of  I'l.r.v 
bring  the  length  or  Hie  survey. 

Suould  it  !*•  necessary  to  pot  in  nn  inli-rtnolint 


side,  uk  a  means  of  entrance  anil 
>do>r*.  by  the  way.  have  the  handle 
on  ihe  outside,  w*  that  when  once  closed  tlie  y  are 
'irtiiiillv  lm  kc-1.  imprisoning,  to  a  lertain  extent, 
those  inside.  Tli*-  only  way  for  :i  pa -sen  der  t*> 
open  the  d<**i'  would  In*  to  If*  il  tmi  thcgbuM  «i  la 
anil  nueh  out  to  the  handle,  which.  boarev.irf  is 
strictly  f->rhidden  on  all  O.-nnan  roods,  anJ  jait 
ax  strictly  enforced,  too. 
The  iMiidu-  tor  wilk*  u  gang  plank  no  the  out- 


mclca>).  Ibese  mdii  of  n.mne  varying  from  thoa-  agitated  «.r  late.  I  hive  bad  i-o.iii-  experience  glow  top  on  e 
given  in  my  article,  I  bavins;  asanrned 31  BHWI  btw in  testing.  So  Tar  as  it  appho  tu  ladroad  en-  exit.  Tbeset 
a*  the  length,  ginceriog  I  have  no  doulM  of  tr.c  general  bene- 

tirial  ri-snlt*  which  will  accrue  from  iti*  Use ;  but  1 
liavi-  much  dnnlit  of  it*  being  in  alJ  emu,**  no  iiiiu-h 
sup.-rior  to  v,  bat  r*  now  in  us.'  iu  tbe  "Stat*-*." 
and  1  tbbik  engineer*  will  i-egrel  tin-  da\  if 
they  ever  give  up  tbe  convenient  one  hurMlri-d-fiHrt 
then  the /i/toi  i«  indicated  according  l->  the  chain  fur  railroad  work  and  the  «uiy  rdeiilation 
number  of  meter*  from  tbe  laid  xtutiuu.    F,»r  in-  that  n-snlts  from  It"  line  in  curvature  and  earth- 

etance,  the  last  .lumber  i»  J"  and  a  rdake  U  plaivil.  work,  and  also  tbe  feel  graduation  for  railroad  side  of  the  car  to  c«ll-cl  ticket*!  aft  -r  whic"i  he  ia 
any  12  meter*  in  advance,  then  the  make  ia  marked  lit  cling.  aup|n*sed  to  enter  a  little  w.iu-b-tuwnr  attached  to 

34+12.  which  nignlfl-a  not    2*  meters  plus  12      I  have,  however,  never  heard  the  metric  system  one  of  the  can  of  his  aK'tion— :hia  haa  the  appoir- 

advocated  very  much  for  rallraad  work,  and  no  nncc  of  i»  small  dry  goo  is  box  perched  on  the  ead 
pcrhapt  am  merely  setting  up  a  mail  of  straw  to  and  aide  of  the  coach,  and  makes  a  comical  appear* 
knot!*:  'town.  Here  the  metric  system  is  ohliga-  anre.  lai-arnger  trai  ware  under  control  of  a  head 
tory  on  all  the  work  in  the  n  public  ;  » •  it  ia  not  conductor,  with  several  sub-conductors,  all  uni- 
a  matter  <>r  choice  to  be  decided  by  tbe  officer*  of  formed,  the  latter  having  each  from  tw.i  to  three 
the  dill  -rent  roul*.    I  do  not  kn  iw  their  private  can  in  charge. 

ve  the  conclusion  arrived  at  by  my-     A«  aoon  as  a  station  ia 
give  reasons  for  the  faith 


meters*,  but  2s  stations  plus  13  nti-ter*.  or  a  total 
distance  of  713  meter*;  the  number  of  niation*.  2H, 
being  mutiplied  bv  25.  the  length  of  a  chain,  and  12 
Hy  mentally  dividing  by  4 
i  ia  apparent  to  every 


curvet  the  angle,  are  deft  setoA  a*  i« 


usual,  and  according  to  the  degree  of  curvature, 
Tile  degree  of  curvature  aa  in  the  ('nihil  Slaiea  ia 
expm-aed  by  the  cefller  angle.  I  desire  here  to 
enter  tnr  proteat  againat  this  method. 

It  would  la-  far  more  desirable  to  exp'eet  the 
degree  of  curvature  hy  the  deflection  ang>e,  that 
ia,  dv  the  angle  of  deflection  for  one  action,  ladng 


doctor  open*  the  depit  aide  of  all  of  Ida  coal  «rt- 
menta,  calla  out  the  name  of  the  Htation.  and  regu- 
lates aa  much  as  p.Mtdblc  the  dinp.itition  of  new 
travelers  in  Ida  coaches.  These  stih-onnductor* 
seem  to  be  usually  unite  susceptible  to  bnb  si, 
which  generally  inaurea  tbe  traveler  a  whole 
commitment  tohinuadf  and  friend*  or  f.i  ivlv.  In 
lir..t  ebot.  compartmimta  then'  i*  place  for  m  per- 
■um:  the  anils  are  made  of  rich  velvet  or  pluah 


aelf,  and  am  reaiiy  !• 
which  in  in  me. 

When  coming  to  Mexico  I  was  gbid  t»  hear  that 
the  ne-lrie  Hystetn  was  there  the  lawful  standard. 
Previouslv  l  hail  only  taken  a  feeble  interest  in  it, 
but  bud  always  thought  that,  like  the  dogmas  of 
.,  our  rellgljii.  il  was  a  good  thing  to  have  round, 
one-half  the  renter  angle.  It  would  simplify  though  I  hail  spent  but  little  thought  in  endeav- 
maitera  very  much,  and  also  Ik-  leaa  Ibible  to  lead  onng  to  solve  ita  mysteries.  So  I  came  here 
to  mistakes,  only  one  value  being  employed.  As  prejudiced  in  its  frivor,  thinking  the  system  would 
to  profiles:  The  grade  here  ia  invariably  expressed  be  a  tin-  thing  for  railroad  work.  Whv  it  baa  nut.  decorative  and  tasteful.  The  seotrad-chiai  ha*  room 
by  tlie ratio  of  l  to  lhft. or,  in  other  words,  no  many  been  found  to  eipid  my  expectation*  t  will  pro-  for  eight  per* 'lis:  the  seats  are  upaolstered, 
per  cent.;  thus  l  per  cent,  being  a  rise  i>>r  fall)  of  ceed  to  explain.  but  not  so  well  finished.   The  th  rd-clasa,  which 

1  in  10",  the  rise  (or  fall)  per  station  bring  thus  Our  chain  in  twenty  ftve  meters  long,  or  eighty-  in  the  one  mostly  used  hy  the  people  at  lar  *e.  has 
always  one-fourth  of  tbe  percentage.  two  feet.    Whether  it  would  be  Is-tter.  aa  some  wooden  neat*  and  place  for  ten  person*.   The  rate 

For  profilrs  thus  far  the  usual  pmllte  paper  in  have  advocated,  if  in  a  length  of  twenty  meters,  for  this  clans  of  |«i»ag-!  ia  from  a  cent  to  a  osnt 
being  used,  plate  B,  no  paper  ruled  to  metric  values  1  doubt,  though  that  would  he  more  intivenimt  for  and  a  half  per  mile,  and  fur  return  passage*  muoh 
being  obtainable.  curvature.  Now,  all  curve  work  ia  nrcmsarilv  eaxier  lea*,  as  a  rejucti  m  of  one  third  Is  generally  m  tde 

The  Iwrtxontal  scale  of  the  pronto  is  taken  at  11*3  with  a  cord  of  one  hundred  unit*,  than  with  the  in  such  cases.  Excursion  rates  are  probably  fr  >m 
meter*  per  inch  ami  the  vertical  ncajr  at  nix  me-  number  twenty-live  or  even  twenty.    If  tbe  chain  one-hall  to  thrcc-ipuirter*  of  a  cent— hardly  any 


ters  per  inch,  making  an  exaggeration  of  I  to  1(1*3. 

It  would  la'  desirable  to  have  a  profile  iai|n-r 
ruled  according  to  metric  values,  and  I  would  of 
fcr  the  following  suggestions  lo  manufacture!**  of 
this  class  of  engineering' snpplii  s : 


waa  one  hundred  meters,  of  courts?  it 
be  as  convenient,  but  this  would  be  t' 
for  one;  in  orher  word*,  it  would  he  imp 
file.  If  the  chain  wn*  ten  meter*,  il 
be  lutndy  a*  to  the  division,   but  would 


lid 
•  long 
ictica- 
wi  add 




Vertical  lines  one-half  centimitrra  a|*jrt  and  ev-  »hort,  and  no  other  length  with  one  unit  figure 


mere  than  the  latter  figure — which  in  cheap  trans- 
portation sure  enough.  • 

Tliere  is  yet  a  lower  class — the  fourth— operat- 
ing, however,  on  only  HMM  of  tbe  roads.  This 
clai*.  ia  intended  for  hucksters  carrying  track  to 
the  cities,  anil  i*  iwily  local.  Tbe  coach  has  no  ©orn- 


ery fourth  linn  heiviertlim  the  rest.    Hunrmlal  and  ciphers  can  lie  had.  Again, tile  half  of  twenty-  partment*,  and  what  in  strange*!  of  all.  I 
lines  /,  crntimet-rs  a|wn  snd  every  tenth  line  rive  gnee  three  figures  to  lv  u-ieil:  of  one  hundred,  The   pnai-nger*  are  huddled  together 
heavier  than  the  others.     According  to  thin  divl-  onlv  one.   Tldn  is  the  alignment  part.    For  levrl- 
nion  the  paper  would  be  divided  into  heavy  squiires  ing,  tin-  feet  are  at  mich  di«lano<sj,  that  the  ryecan 
having  aides  of  two  centimeter*. representing  hori-  go  fiom  cne  to  another  through    the  object 

gla*a  of  the  leveL  Again,  a  tenth  la  a 
convrnieut  sir»-  for  all  railroad  work,  noth- 
ing finer  la-lug  required,  except  on  turning 
points,  w  hen  hundredth*  i»  anfflcicnlly  accurate — 
iwo  decimal*.    On  tbe  mete,  -rod  the  meti-rs  can- 


BontallY  100  meters  and  veriically  Ave  meter*,  be- 
ing a  dW-wlion  of  one  to  twenty:  or  the  hur.x.,mtal 
lintw  csHihl  In-  one  four. li  tx-iitlmeters  apart  and 
every  alternate  line  a  slightly  heavier  one  and  ev- 
ery sixteenth  still  heivier.  thus  giving  the  sime 


sla.nl  sqitaret.  tw i  ce,itim>U-r«,  a*  tlu?  oth-rdivis- 
iou.  But 


;  in  tin*  t 


the  half  of  twenty-  purtmcnta,  and  what  is  ntningisit  of  all,  no  scat*. 

iiasai-nger*  are  huddled    together  prom 
ctiously,  and  find  standing  room  as  best  they  can  f 
Oue'insiance  uf  the  want  of  providing  even  tbe 
most  necesrstry  comforts  is  the  total  absence  of 
drinking  water  or  water-closets.    No  arrangemo  it 
is  ever  made  for  the  former.    Wbrre  the  latter  has 
been  attended  lo.  a  no: ice  in  posted  in  each  com* 
imrttncnt  that  a  water- closet  in  provided  for  in 
one  of  the  Imgga^e  cars;  those  desiring  to  use  sUN 
not  he  easily  followed  bv  the  leveler  while  looking  must  apply  to  the  conductor,  and  at  the  n-xtstop- 
e,'  and  mistake*,  have  been  ping  |>lai-e  y 


vertically  ibnaigli  the 


vial  an-  givi-n  the  key,  and  naturjliy 


would  ivnreaent  eight  meter.,  mnking  a  dint  .rtinn  uuide  on  that  account.  This  would  tmly  he  par-  you  must  n  main  in  there  until  th-  train  r.  aches 
of  I  to  12.5. 

It  will  Im  observed  that  the  first  division  uorres- 
pnnil*  with  tlie  profile  piper,  plate  A.  now  in  use. 
being  400  ft.  to  an  inch  horit>mtallyand  30  ft.  toan 
iuch  vertically,  a  distortion  of  I  to  20. 

The  second  divini. in  doc*  not  differ  matrriallr 
from  that  of  pbitr  B.  mi  ft.  toan  inch  horimntally 
and  90  ft.  to  an  Inch  vertk-allv.  adialortion  ol  I  to 

mt. 

For  location  of  maps  the  usual  scale  ia  ,,'„,.  each 


camlimeter  representing  one  chain  or  35  meters,  continually  multiplied  in  nuinming  up  the  e  irth- 
cxiirewted  in  English  measure*  this  scale  equals  work.    Resiiectfullr,      Lawrenck  Brapfx>ri>. 

908V,'  ft.  to  1  in.  —  —- «  

For  le%'eling  the  ordinary  targi-t  rod  ia  used, 
being  divided  into  meters,  decimeter*  and  centi- 
meter*.    Millimeters  are  read  by  means  of  the      \Vhi*-ver  has  enjoyed   the  comfortable 


another  atalion  !   Thm  is  probably  one  of  the  ■ 
absurd  expedieutn  that  could  have  be*-n  hit  upon. 

Couplings  are  made  in  a  very  efficient  man  s?r, 
but  a  It' ig- tiler  uki  slowly  ;  y.aj  never  hear  of  a 
detached  car  or  broken  ncci  ion*.. 

ICverytbing  around  the  de|x»t*  has  a  neat,  clean 
ft.  apart  is  near  and  orderly  appearance;  all  employes,  except 
.  .  1  in  ciili'iilation.  laborers,  are  uniformed,  and  (is  miwt  of  them  are 
In  the  metric  chain,  if  the  full  length  is  used,  two  retired  army  officers  aud  soldiers,  their  be.iriug  ia 
if  the  half.onr,  llin-e,  would  have  to  be  ainclly  military. 

At  ail  road  crosdng*  at  grade-level,  there  ia  a 
watchman,  whn  work*  tin'  tairricr*  on  approach  'if 


tially  remedied  by  marking  tlie  me'er  in  co  inec 
tlon  with  each  decimeter.  Togct  onlinary  grtamil 
two  decimaln  must  be  umsI.  Tin-  decimeter  Is'ing 
too  coarse,  and  for  turning,  three,  tlie  cenliuieter 
nnt  la-ing  line  enough.  In  cross  section  wotk  50 
ft.  i*  *ulllciently  close,  excepting  uartirul.tr  bieak* 
in  the  ground  (and  some  i-ites  1C 
euougb),  one  figure  only  being  used  in  calculation. 


RAILROAO  TRAVELINO  IN  (1ERMANY. 


target.  The  rod  ia  generatlly  8.5  meters  lone 
whrn  extended,  the  lower  part  reading  up  to  2 
meters  and  the  upper  part  the  additional  1.5 
meters. 

The  above  fad*  I  have  hastily  thrown  together 
iu  order  to  give  a  geneial  idea  of  tho  practical 
workings  of  the  system.  At  a  future  time  1  will 
discu**  the  aulrject  more  elaborately  and  go  more 
into  details.  Ialeoadd  the  appended  original  table, 
allowing  relative  values  of  the  metric  and  English 
systems. 

Table  of  curvature  and  radii  for  chords  of  25 
meter*,  showing  «l*o  corresponding  vnlu-s  ex- 
pressed  in  chorda  of  100  ft.,  one  meter  assumed 
at  3.281  ft.: 

neaTes!*  Radl  arseirf 


all  ^ 
'I! 


er  the 


i.vrj.«! 


iav  fr 

'■  is 

«:7.i*,  a-  :«!••.»• 


J I  la 


pleasant  riding  in  tlie  palace  and  parlor  car*  mi 
womc  of  the  belter  American  railways  reels  a  dis- 
tinct longing  for  them  if  chance  ever  takes  him 
across  the  ocean,  through  any  uf  the  large  foreign 
slates.  There,  where  tlie  roads  operate  in  densely 
settled  dimricln.  populous  citi-s  and  numerous  "*  °rig'n 
way-station*,  mfety  is  considered  the  principal  i  JJ4"11 
component  of  tlie  operating  department*,  and  in  " 
the  desire  lo  further  thin  cardinal  fe.iture  <>r  rail- 
road management  all  other  intentions— if  any 
Midi  ever  existed— have  la-come  completely 
iibsoibed.  so  that  now,  while  you  are  reasonably 
a-aured  of  n  *ofe  pa.-nage  aa  contracted  tor.  that  is 
all  you  get,  and  all  personal  comfort*  and  con- 
venientsw  are  cetierally  neglectisl.  Il  i*  derideilly 
different  in  the  United  StaU-*. 


train*.  He  i*  nolifi-d  by  telegraphic  signals, 
works  the  barriers  whether  a  wa^ou  is  th  re  or 
not,  presenta  arms,  or  rattier  s  uety  flag,  to  the 
passing  train,  and  then  walks  the  tract  until  th* 
next  train  pi'**"*'  They  are  provided  with  little 
houses  immediately  at  the  crossing  and  live  V 
entirely.   The*-  hltle  watch-housee 


naul  ever)'  few  miles  a 
tantlal  manner  in  which  the  ■ 
Hy  constructed,  does  not  require  oon- 
iii  and  fl'iatinz  gang*  of  laborers,  and 
watchmen  report  the  c  nditiou  of  track  on 
their  beat.    Raid  repairs  are  then-bare  compara- 
tively small  on  (ierman  roa  Is.  V.  H.  K. 

STATE  IJ.UB  MONUMtNTS. 


The  lately  mirvryed  line  betweeu  the  States  of 
-    Pennsylvania  and  Ohio  ia  being  marked  by  nt<me 
Managers  have  monument*.     They  ard  about  live  feet  long,  leav- 


a  

«■ .  , ' 
*  

•«•  3V 

!,•  ,.  . 


............... 


a-*.i 
•js».:.? 

SOt  H. 


S'.-yiBV 
II  &'«»• 

t"  'a* 
h    I  '  IS- 

iTtl.ih    It'  4V  .W 

l-si.ai  to' ».'««• 
uxAi  iJ>  li-a.- 
1»'  4;  i:j-  iV  1:1- 
lltl.5s'K*a  '  IS", 
11U.«W|,V  al'uO- 
Nd  6iil7*   V  ft- 

Itcsjs-cifully, 


7a  i  rfi 

Sal  »•  constantly  on  the  decri-ase. 

bTt.th  with  rapid  transit,  Insure  us  from  the  rum  petition 

jy  -yj  of  Um-  world. 

HJ-S1.      Intiermuny  the  pas^-ngcr  trains  are  made  up 

tw:::::::::"-:::  i&5*\t>i> ::::::.  &>:%  »f  mixed  caches,  that  i*. -m-h  .a  have  «ib. 

  :si«  aa  divisions  for  first,  second  or  tlilrd-claas  |ffls»-n- 

Exixb  L»w.  ser*.   Tbcv  are  much  entailer  in  length  and  lighter 
than  the  American  «•  aches,  and  loot  a  good  deal 

THE  METRIC  SYSTEM  OS*   MEXICAN  RAIL-  like  box  car*  in  «l..i|ie  and  siic. 

WAYS  (t'OJV),  Each  car  lut*  from  five  com  |<artmenta  up,  mldom 


Lake  Erie,  and  south  the  ve-tr  of  their  erection. 
The  new  line,  which,  with  liiese  monuments,  will 
1*'  plain  enough  fur  atiybsiy  to  distinguish,  wul 
prove  of  great  value  in  set  Ting  deputes  of  prop- 
erty holdeia  aa  lo  the  SUHe  in  which  their  taxes 
are  due,  and  may  alx>  compel  the  changing  of 
nime  roads  which  are  eithi-r  directly  on  the  liae  or 
run  buck  aud  for-sanl  over  it. 


Scasinv  Kxcoaxn. — The  track 
levvitlo  &  Hpringfl.-I'l  Kallixwd 


if  the  ri'_  L  -U-.  Jnr* 
lebel  rh*  Misd«'pr<i 


over  eight  or  uiue;  each  compartment  ia  complete  n[VttT  on  tbp  mats  taus  pracricai  v  aecarl'ig  t-'ie  *u(ai  iy 
in  itseUT  hating  no  connection  with  those  ahead  of  fioo.uco  snd  top  eirbt  of  w*y,  provldgd  tbs  roail 
i  1  or  behind,  and  having  nn  v  a  door,  wlih  movable  rrnri.-l  th*  rlv  r  l»  iw. 
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EDITORIAL  ANNOUNCEMENTS. 


na  much  of  technical  instruction  aa  he  thnighl 
would  bo  acivpatble.  To  th  ai  end  lie  h.is  Inlr  >- 
dured.  mill  Wnl  extend.  MM  the  encouragement  til 
liui  labors  may  indicate  (In  popularity,  il,  script  Kins 
an. i  illustration*  of  work,  culler  com|d-  te  or  in 
progress,  or  men-lj  d.*.igncd.  which,  although  n.l 
"news"  rastajtily  In  nil  hia  muli'n>,  yet  mum  prove 

jriHll'UrtlVI*    lo  IMII1I**  llf   til'  111.  Iltltl  Ul    llll  NtTVt*  MM  u 

rraurd  for  future  reference;  and  as  an  earnest  of 
what  he  hop ->  in  ncconipliah  in  1Mb  direction,  it 
tuny  Dot  be  ami-*  tor  him  to  point  to  what  i.aabecn 
accomplished  during  n  singl.-  year  wh  ch  hits  ju*l 
r  omhI,  and  while  yci  hii«  pill  r.*Hca  arc  in  a  uiiqistltc 

lillliCVflolMll. 

Taking  the  well  known  dellnlliou  of  lite  famous 
English  engineer.  Thne.  Telford,  «*  to  what  con- 
stitute* civil  i-ngin«oring,  the  proprietor  of  En- 
illNRKMNu  NRWa  haa  endeavori'il  to  enter  lo  the 
wauta  «  f  ah  wlto  recognir.e  tlii-irnwti  |rnifca*ional 
staluaua  embraced  In  that  deilullion;  and  taken 
mf  Mk«rlpU^.-T«  ibe  CaH-l  8wx  Can    in  the  order  ,.f  their  duliea  cornea  the  wtrveyor, 

 ,  and  the  ijimiwuh  laiareta.  14  pn  annum.  Including  iln-  civil,  the  inxnaiiH'al  engine.  r»,  anil  then  the 

xawiag*  ;  all        <,r  Eurouo,  ».-.  i»y»ule  la  ndcanee   Be-  contractor  and  Iniildi-i ;  the  <  onihinrd  Maa-a  of  all 

"<£?<X  £J?^£¥a*'£S,.r$&  i«  »  *«*  of  civil  en ginecring. 

£,'«.,  n ;  f«,wt     *  ;    Accurate  aurvcya  uiuat  he  preliminary  lo  any 

  work  oi  construction,  ami  the  proceeding*  of  State 

Mm  at  MnMMW-r»aA  1*  lines,  aria  Inaer-  convention*  of  aurvajun;  g..»1etic  surveys;  sur- 
i*in.fti2;  t«if  in.iniii. tti  fH:  thre- Dioaiha,  f  i?:  six  rnoriia*.  ,  yevanf  State*:  triangtiiatioiis;  the  improvement*  in 
$3C;  „«.jeor,|.W    r,,-. 'hd  rale  f..r  Unr-  I  tona   ..^frumenta  :  In,.|,aHla  of  living  out,  providing 

limd  W|l|  H.  piftl  nil  apllbnlU-Ht.     Allo-CliM-OII-ins  IE.aTtc.1  .  l      >       ...   ~  :         .'      V'  . 

f.,r  ka>  than  three  m.aitns  payable  in  advance;  tor  lonr-r  f  r,  and    e.iilliuallllg   «n«»  in,  im-liaurvlllirnt*  ; 

recording  anil  preaervmg  drawing*;  leveling,  with 
Improved  method*  o!  keeping  Held  uotcs.  and  hlnta 
Arilri.--  for  Publication  In  la*  .unvat  aaailM  lo.  lah ..r  MviiiK  prorinmn.  and  •□creanol  accuracv 
rrki  b.  n'"ei»~l«'  lb-  |.unik.ii,,i,  n,K  uirr  of  reMilta,  have  a  I  r.  «mv.mI  their  ulutre  of  atten- 

.  TaunaUy  aioralaK,  aad  adrarttaaraeal.  »•  UUrr  Uma   ||ijn      ^  ytAum!  ^ 

lherurmationor  enEh  wring  »ia  iel  ii-«  a«a  poh  ut 
mvuna  tyi  auvaurvnient  in  wclence  han  kej>t  pace 
w  itli  the  increahi-d  call*  upon  the  |aTufenau>n.  and 
valuable  taipi'n*  ii|Nin  all  l>ianclie><  of  cotiatrucllou 
will  In-  found  in  lh.  ir  pna'reilingH  for  the  year, 
iihatnarta  and  cup  oua  iM>tea  Iroiu  whi<'h  lomi  an 
■uureailn^  poriem  of  iMtr  ami  an-  cniliUil 


cii><  work»,  pu 
dry  and  wet 
kiodrv  l  in  char 
land  iuivigali-4>! 


ihlic  worku  ol  luilti  draiuaite  canalu, 
iIih  Iik.  haie  htn  conddired  aa 
r..cter  of  work,  and  b.  arinK  on  In- 


Uiue,  payablequarlrrlr 


Oorroapdiid'are  iqam  «ub>rctii  » bleb  aatuiall)'  twlim«c« 
to  lav  |Mwance  of  let*  >.iumaj  Ik  aoudacil 
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Fart i' >  a   I 
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manr  M  8 
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Wte-ii  iW  I 

»«aa  It   I 

Tbe  Weight  of  a  j,Uliua 

lailUm     I 

Nutaieaa   I 

The  lira* lb  of  IjaKlna...  I 


TKi.Kita.ArH  KRoniaanooD  —  A  i-all  ha>l«aen  iasued 
for  a  c  aiTentioni  of  teletrapheir*,  to  he  Iheid  hi  Fill 
lairarb  ott  tin-  flrat  Monday  in  March  next,  "  fiw  the  tair- 
poae  of  tunning  an  International  teleir/apber*.'  irtran  *a- 
iion,  baviujr  fur  Ita  object  tbe  arnalitataio  nf  all  cxiatJnjr 


to  the  rep  >rt«  or  pr.avedLn,}.  of  the  v.trioun  «oci«- 
liea,  aathe  Aiiii-rn-an  Hiciety  of  Civil  fclngiiieiTH.the 
Amrr.can  Inaiitute  of  Milling  E  igimein.  the 
Amer.can  Sm  iely  or  Mrciuini.  al  EtiKine-p..  the 
H-wtoj  r*.»%ely  ol  flvil  Kinin. i-rv.  the  Civil  Kji>(i- 
neera'  C.un  of  Chv.  land,  EuRli.e.'ra'  Club  of  I'hila- 
delplna,  Ena.n.e  Sia-iety  of  W'eati  rn  lVnnnylv- 
ani.i.  the  Writtnrn  Socieiy  of  Engineer*,  the  Michi- 
gan A»»K  laiiiitiof  Sorvcvor-aou  Krutiueera.tlieln- 
af.luti  at  uf  Civil  Lnifin.  i  rr.lhc  Liverpool  Engineer 
~  S  iuKSo,  le.yaridou,e.a.w.,..eihe  re,->rtaof  city  eu- 

S,rra- ;  g.iuera  furnian  many  vnlunhle  alatiatiin.  Much 

iiiim-d Uncoil,  iufoi inalmii.  will  nlao  la-  found 
concerning  the  vnrioua  pritn  iplea  and  uii-tlaali  of 
lanw'tM'e.  the  uialcrialii  in  tuaa,  such  M  Htecl. 
iron,  ivtneul,  tiuila  r,  etc..  eic,  ami  ti-Bl*i  for  the 
aaine,  with  d.Hcuaaloua  on  lb*)  mcr.ta  of  different 
plaua,  whl.e  ileiai.ii  o(  their  uae  lu  varioua  conatmc* 
tun*  an-inier»pi  ra»d  throughout  many  lupcni.  anil 
apfarar  hut  incidentally. 

Of  KngiitrrriHy  .s'frMcfaxAlhc-  railroad*  lake  pn> 
cialciici'  in  inipoitaniv,  ami  Hie  aceeaaoriew  in  u»o 
ou  thein  a-  auggnatiol  aro  I  irgi-ly  tepre^euteil.  in- 
cluding ruiU,  Iroga.  h.ilhial,  tiea,  laiih-wurk,  i-ul- 
»eri«,  etc..  aiel  not  ice*  of  iinpiwlant  r.iihmd  wcirku. 


lmiiro  >  m,>tt*  of  ktetn  and  h:irlaa-«hy  the  0.  8. 
Iloverum-iit.  tin  Ml^iaaipiii.  aa  al-..  the  h-v.e  aya. 
lein,  III-  je'iy  -yah  in.  the  cahnilatkm  and  ulilix- 
ati--n  of  river  i  urrcnta  have  been  cofwloeied. 

KUi'tricnml  tola  Lighting,  wuli  thr  irdefei'UaiHl 
la'iieli  a,  a  aui  je.  I  of  growing iinjvrrtanrein  which 
our  country  U  tuking  the  h-ad. 

M'nfrr  SupiJg  ami  H'orfca.— Tlie  hlatory  and  »ta- 
tisticn  embracing  cost,  lu-tliod  of  operation  and 
Itnancial  ancceuM,  of  one  hundrwl  anil  aeventv  of 
the  water-wmka  of  the  town*  nlklrilieaof  the 
Cniteil  Statea.  b.  a  valunMr  wri.-a  of  papers  while 
the  adjuueta  of  clly  water  »u|ajily,  aurh  aa 
pumping  eugiucH.  pt|»a,  and  tlteir  flow,  pro- 
poaeil  mcthralsof  presenting  waate,  water  met  era, 
reacrvnira,  cvait  of  inaina.  ctwt  of  water  aa  power  in 
thin  country,  the  im|Miri!  iim  nf  various  city  aap* 
plhai.  urteaiatl  wella  na  a  city  allpply,  list  of 
i  ll  lea  and  towna  aupidied  bv  urtiliri..!  wnrka  in 
this  country  have  l*>en  c-onahlere  I  al  length. 

Srirrrmg  ami  Dmining.— 11m- growing  atu-ntinn 
to  all  n  a  brra  touting  upon  the  public  heaith  will 
la-  found  to  have  rravivril  ita  due  notice.  The  va- 
rioua aystema  nf  iwwering  and  their  i-ompiir-itive 
udvantagea  and  apu'icubllity  to  dtflen-nt  localitiva, 
liave  I- ■  ii  enlarged  U|ajfi,  and  will,  in  the  fulur-. 
Ia>  fully  di-cuaacd;  aa  with-ait  htalth,  tin-  caagly 
iinprovenienta  with  which  we  aurrotind  ouraelnea 
will  lone  much  of  their  value,  ami  certainly  a  large 
ahan.-  of  the  comfort  lo  la-  anttcirutnl  from  them. 

.N/«r«i  £N<yii,e.-Umler  this  head  -nill  br-  found 
uiiich  matter  of  information,  aurh  aa  hoih-ra,  fur- 
m  w,  and  the  many  adjuncts  to  the  steam  engim* 
and  iti  varhal  unali-rnapplicationa,  hesklea  roticea 
of  valuable  |ai|a-ra  on  the  auhjert. 

Then*  are  many  other  ruihj«a-i«  rr-lating  to  city 
improvement  and  maltera  of  general  interest  to 
englin-er*  which  do  not  admit  of  cla-aotkation, 
notice  of  which  ia  omitted  In-ne.  hut  which  a  glance 
at  the  index  to  Ihi*  number  will  allow  have  nut  Ireen 
loat  aight  of.  and  will  evidence  the  pallia  taken  to 
rurnii.il  englnecra  with  profeaai'mal  new  a. 

Eleiiu-ulary  arth'Jes  have  b  -eu  avoalial  aa  much 
aa  poaaihle,  ns  thcM'o|n»  ol  the  journal  ia  aroa-fally 
iwircf ('err/,  r nd  the  engiiKvr  ihres  not  Iraik  to  a 
weekly  piildicatiion  for  the  A  It  t '  of  his  pro* 
feaaion. 

It  will  la-  axen  by  tbe  above  that  our  lalrora 
have  laa-n  largely  and  nei-eaairilv  echa  tic  in 
the  inter.-t  <»r  our  ivadeiv.  What  of  original 
matter  ia  furni»li.al  by  nura  Ivi-a  will  lie  re^aniiai 
Init  na  tbeia-im-nl  which  bin  la  tln>  w  hole  i-diilce  to- 
gether, for.  however  guod  thia  rnav  he,  an  one 
thiiika  of  ciiialruc.ing  the  entire  Imildiug  of  it. 


KOTII'K  OK  MEKTINOS. 


teli-gcanh  orgiui'x  ilona  Into  one 'grand  brutberhviud."  either  projected  or  in  (aro^r.-a*  on  ihi-  i-ontinent 
Eaeb  dty,  town  and  ilivi-mn  c.f  road  ..  n.l..  repi'.«ei.ie.l  ure  given.  Rapid  Iranait  in  varioua  cit  i-a.  ami 
iLwi-Tf      ISIS  a'VfJ  m^.l^^i..t^smt"  ciiiupariaona  la-twr-eii  Ml r fact  and  elevated  irjatta, 


il  for  everv  fifty  operators  ete|>ioyed. 


underL,rouud  railroad",  »lup  railwaya.  and  the  np 


AM-.WCAS  Si«tctt  or  Civil,  KNoisbEf,    Tbe  T» en-  „.,-,„„  of  ea.  li  ami  all.  an-  larg.  ly'nol  .e,| 

ajd'^'r  V.  w  vJ'k^'l  "  ^«Vbe"llMib7  ftatT'lV,  Bridg^-lhU  item  ha,  laaomc.  -inc..  the  intn,- 
tblrd  «r.-at,.N«w  torallty, .«  th.  IHih  lt-at,,at  lu  dU4.liou<>|  ateel  as  a  mnterial  ror  l.r.dgc  c. M rue 

„„„,.,,,„„„    T*..  0,1  „i  „„„...!  „nii  i-  tion,  a  moat  iin(rortant  blanch  of  engin.a  ring,  and 

«  CvJarb^  ^oa11^  ,"*«•«.»  «',e  '"•»••«"-'•'"/" 

,  i.-.  Hi-  H.e.r.1  ,.(  Trmle  Ki.iaih.  i  il>  Hall  BaUmng    im"  rcaullnl  not  only  III  har-enilig  their  coat  by 
'  nibjecta  of  great  intere-4  to -aarveyora  will  la-  reaa -n  of  niipioveil  im-tbcala  of  deal  ng  witlt  the 

raw  tnaterial.  but  In  approximating  t-.ward  the 
limit  ol   economy  in  the  atrui'tur  a  tlietnaelvca 


■  *  eCOOOIUy    i».     »ue    niih  iihi  loeuiaeiVf-: 

tnruugh  a  more  mm-iiiISc  ariaiig.-inent  and  adjuat 
mrnt  ot  the  purta.  In  fact,  if  ai  y  one  subject  iuok 
Ulan  another  may  be  <-ai  l  to  mark  the  prnu-nt  aa 
the  era  of  engineering  enler-prUe.  it  will  b..  f.anrui 
iu  the  wonderful  strides  laing  lakeb  in  the  plans 
ai  d  construction  of  gn-at  hridg.  s  and  In  the  in- 
cn-axal  uw>  of  steel  aa  a  material.  We  n  fer  ifiillv 
iliuairalnll  to  the  great  Eitat  Hivt-r  hriilge  mid  the 
detallaol  formatiiin  and  cable  making;  the  Niegarn 
rUspensliMi  bridge,  the  Filth  of  Tuy  new  bridge, 
the  rorth  bridge,  the  Pitlruiurgh  suatw-nainn.  Ihe 
Alhauy  bridge,  tie-  gr«-iit  K-  mucky  R.  ver  bridge  in 
detail,  the  Ctiaiid  itv  bridge  d.  tails,  the  Ohio  Hiicr 
hrirlge  ami  dcsigiia  getii-rally  of  hmg-apau  iron 
apparent  that  to  tin- achievement,  of 'our  i-ngimvi-a  biiigra  for  railway-,  and  itotea  of  le-aar  «.lractures 
an  a  body,  more  than  to  any  one  claim  of  opera-  and  Ha- viirioiia  improvem.  in-  In  lh- application 
trvr-a,  we  ow,d  that  material  improvement  which  .  u«  ''"-Ul  wora,  anil  Ui iwh-w.  wf  Iwoka  treating  the 
wtKthl  prove  ihelw-ts.  f  .itr  luinreaaof  our  trtvit  »ubj.a«  of  laldgr-  budduig. 

Tunxri*.— 1'ndtr  rivers,  such 
Tunnel,  with  .1.  bills  of  | 


THE  YEAR  WHICH  HAS  PASSED. 

It  is  not  umiaual  in  eDterprbres  such  na  ours  to 
rnuac  at  intervala  ami  rofiaider  how  far  the  prog- 
rcra  math-  ia  erunnH-naurate  with  the  early  hopes 
ezprnaa-d,  or  with  the  efrorta  macU'.  and  nhro  to 
take  the  public  into  the  oonferenra-.  S  i  now,  on 
the  or.  cuing  nf  the  ninth  year  of  our  publication, 
we  may  be  allowed  to  lookback  a  alrorl  way.  and, 
it  may  fa-,  gather  strength  for  new  effort-,  in  the 
conacicrw.niaaa  of  jxir-t  surer  sa. 

In  the  wide  ex|rar.ae  of  our  oounlry  from  ocean 
to  ocean,  occupred  by  a  |aa.ptc  overflowing  with 
the  spirit  of  adve-ilure  and  rnleipiira-.   it  wa 


'  |KWt 

aui-ca-sa  aa  a  nation;  and  that  a  journal  which 
aimed  lo  Okron  l  ie  fiMtn  day  to  day  the  doir.gaor 
thia  growing  laalv  of  n  en  w'aa  one  tlutl  the  spirit 
nf  the  age  tullnl  for.  To  met  this  de- 
mand, no  fVr  aa  lay  iti  h  a  |Kiwer,  waa  tin- 
fjbjtCt  nf  tin:-  proprietor  of  Rmiinkkkikii  Nkw-i. 
who    a  med     lo    make    il    what     ita  name 

purportid,   ■  nr itva-ririg  rie«a  pure  mid  Birople.   nf  I'i    ii  ii|iii|  1  Pi  tint  m  i  II  il  in  miliMH  Hull 

Rutin  the  f  Bolt  lo  do  I  is  ilrmir  by  hia  iradern,  ci  iin  iaiiia,  the  WeJim  dat.d  Ijici  in.  i  n  il».  noiu-.s 
Le  J  aa  hi  eu  I*  il  lo  r  xterrl  hi-,  lalana  to  em  brace,  j  of  writ-n^s  r-n  tbe  anbji  el,  ai.rl  improvial  uieiliodi 
not  only  pi<iir«»k.nal  news,  properly  so  culled,  bu  I  ol  motemcLil  their. on,  Uo.lniiU  c^uula  and  dyfcm. 


tlx-  liuil-m 

River  Tunnel,  with  .1.  bills  of  prog.e-s.  pioir  si-l 
Ifcrver.  Arll-i  rg.  !Sruip  on.  St.  thiilinrd.  and  k  u 
dual  operutiona  on  t.ta  eXte-adt-d  seal*,  such  aa 
tunnel  railways  in  citns,  i tc,  due  nuntion  hits 
rar-ejl  made. 
VauaU.— Erie.  Illinois  and 


ON  PROBAHI.F.  ERROR 

BY    MA.NNrtKIJ)    gFRKIMAN.   PIUllTiSSoK    OK  CIVIL 
F.MHNERKINU  l>  LKH1IIM  I  NIVF.R-.n  V. 

When  a  quantity  ia  mi-naiireil  ».  ven.l  liinrawith 
pnaiaion.  the  separate  nsnlis  will  be  found  lo 
diragrve.  owing  to  the  iinpr«HlHhty  of  avoiding 
auui  1  errors  of  iiieaaureiuent.  If  the  olteerva- 
llone  are  nuule  with  eijual  care,  or  have,  us  we 
nay,  < i(tial  weight,  there  ia  no  feusoii  why  one  of 
tin  in  should  he  preferred  to  the  other,  ai.d  lln-ir 
nvi-rage  or  ariiiimelii-nl  n-r-nn  will  lurniali  the 
most  prohttble  value  of  the  quantity  as  shown  bv 
the  ineaxurelilellta.  Tin-  words  —  moat  probable 
value'  an-  uacal  to  mean  II  ail  value  which  the 
mind  regards  as  un  art  reliable,  or  aa  nearest  to  thc 
t . n<-  value,  aT  it  la  the  value  in  which  one  has  the 
greatest  degree  of  confl.lence.  an  I  uism  which 
one  w.  ulil  pi.  f.  r  to  wager  money  if  it  were  a 
question  of  wagi  m.  For  exauinle,  auppoee  tin- 
Ii  ngth  of  a  certain  table  is  to  be  detenutned  :  one 
tm-ar.iire  neiit  gives  4. ft.**  metera  and  another 
given  4.ie.e>  meteie.  and  if  they  are  of  equal  relia- 
bility or  weight  the  tnnat  probable  value  must 
la* half  way  between  them,  lum.dy,  4,3A"S  mi-U-ra, 
or  their  arithmetical  mean.  If  a  third  measure- 
ment he  made  giving  4.  IHfl  metera,  the  arithmetical 
in.  an  uf  the  three  becianes  J  :«7  uietera.  which  ia 
now  the  mict  probable  value  iuaUaul  of  4.;i.'5, 
WhaU'Ver  be  the  proh  ihility  or  ilegree  of  con- 
fid)  lice  plaievl  in  4.I1S5  ti  nt  i'lortd  in  4  IL'T  si  ould 
be  higher,  for  the  ex|a-ndiiure  of  lime,  care  aud 
money  r. quirval  to  rh*duoe  lha  hitler  ia  gn-aier  by 
onc-hulf  than  thai  reipnreil  to  deduce  the  loriner, 
mid  thus  in  gsueral  the  proliabilily  attached  to 
anv  mailt,  which  ia  the  me;«n  of  several  olier- 
vaiiona  of  equal  weight,  tncteaaea  with  the  iuiiiiIst 
of  mea  ur.-uii-nta.  The  greater  Hie  uuiuln-r  ol 
na  aaiirerrieiita  the  higher  is  the  probal  iliry  of  the 
linanllhal  ia  to  any.  til*-  greater  ia  riur  rieglee  •  f 
tnetitnl  cnnliil  wv  that  il  nearly  appriatchia  the 
true  \u  lie.  f  lha  quality  Might* 

The  deer  e  of  pMboinhty  to  be  ascribed  to  a 

mill  nf  fllrunl  hi  r      t      -  n T i  i  i      w  ith  Ibe 

inn-  ami  pnvision  Ink.  ti  in  doing  the  work.  Thia 
Will  hit ttlmwn  by  the  agreement  between  the  re- 


sult* of  the  individual  uicasiircna  nls.  Kir  m- 
atance,  li-t  an  rdaa-rver  meaVsuie  an  angle  five  linns 
with  a  tluialutite  reinlinglo  live  aecouda,  and  again 
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i»  tramit  leading  only  lo 
the  result  to  be  the  following  : 

Itv  Hie  llllS*tr«llle. 

401  a.  iV 
40  '.'»  MM 
4«  !» 

4n     _'n  .»j 

40  '.'S 


nur.utes.  s«i>|i.-w 


40  'X 
4*1 


(Ml 


«H      !»  Mv*i. -4A      2M  IB 

B>  m  tike  mean  46  *»•■«  u  the  hk-i  proUMe 
value  tor  the  thaodolite  utscr  t-aij,  ns.  aid  the 
m>  an  44  2*  18"  if  tlx-  m  ~t  probable  value  lor  the 
transit  observations,  hut  everyone  will  rrrn^niw* 
that  tin-  reliability  of  thr  latter  ii«  much  )■  **  thiin 
that  uf  lhe  lormcr.  Hie  individual  r»*n  dings  of 
(lie  tkcodolile  differ  from  tie-  mean  only  ft  a>  tin* 
highest  ami  between  HwbkIm  10"  at  ll«e  high- 
est, while those  of  the  transit  differ  frun  t  V  mean 
as  high  an  42"  anil  hetwrcn  themselves  us  high  ns 
8b".  These  difference's  alone,  if  we  knew  nothing 
at»  nt  thr  pn  vision  ofllciwo  iioh  uutenls,  would 
tell  us  that  the  relmhdily  of  thr  find  set  of  ob- 
aervalkirts  i*  far  greater  than  llial  of  thr  src-ml. 

The  pn»l»ble  error  is  a  quantity  which  shows  thr 
dei-ne  of  plot  ability  or  reliability  of  an  ohwrvei) 
quantity  a?  deduce!  Irom  the  agreement  nt  the 
me  sureim  nts  among  thews  lv>-«.  An  error  I* 
deviation  fr<  in  the  tnith.  Tlie  i>n>boble  error  i» 
an  error  of  such  a  magnitude  I  hat  the  chance  or 
prohuhiliry  of  the  ohse-ncd  quantity  being  lcw» 
than  that  amount  from  thr  truth  is  equal  to  th»- 
chanrr  or  prohahility  of  tiring  more  than  that 
amount  from  thr  truth.  For  iiiit.iiii-r.it  ran  hr 
i  thai  thr  pr  .bable  error  of  the  mean  or  lite 
■  thoodoltte  observali'ira  i-  one-*«cond,  anil  it 
ie  au  even  wBger  that  Cf  2H'  2.1  lira  within  I"  of 
the  true  value  of  the  angle  or  that  it  doe*  not. 
And  in  such  a  nun-  it  i«  u.ual  lo  write  the  prohn- 
bk-  rrror  after  the  tutvui  with  the  i  sign  l»1wn 


Theodolite  mean  -  46  2»  »  ±  I  . 
It  may  abx  b>  shuvn  that  t  ie  probable  error  of 
the  mean  of  the  ab-ve  transit  reservations  is  e.ght 
second*,  and  we  write 

Transit  meui  -  411  *T  IS"  i  H". 

It  will  hence  he  aera  tluit  the  amount  of  the 
pmbab'e  error  indicu'es  the  elcgree  of  reliability 
lobe  placed  in  the  mean.  Thr  Ira*  the  probable 
error,  thevrraterks  thr  precision  of  lhe  observations 
and  the  et  mtldetiee  we  can  place  i  n  the  mean.  Thus 
we  could  afford  to  make  nn  even  wager  that  (he 
theodolite  mean  lies  within  I  of  the  truth,  while 
for  the  tninsit  mean  we  could  unlv  lav  the  same 
wagrr  that  it  lies  within  H"  of  the  truth:  our  con- 
fidence in  thr  tlir.»U>i|U-  turan  is  then,  wrmayaay, 
eight  limesas  great  as  in  the  trausii  rnrnn,  or  its 
degreeof prrctston  Iscighttinie*  as  much. 

Tin  deduction  of  the  rules  for  oMnixtting  pr«b- 
able  eiror  may  be  found  in  banks  on  I've  Method  of 
Least  Squares.  Thr  following  is  the  rule  f.ir  the 
roost  common  case,  namely,  for  that  of  the  mean 
of  several  inrasurrmi  nts  of  iqual  weight  made 
upon  a  -iu-r  I«-  quantity  : 

1st.  Add  together  the  several  measurements  and 
divide  h>  the  number  of  measurements,  thus  ob- 
taining the  arithmetical  rarati  or  int. 


square  r>«it  is  U.ttlSl.  The  pnalui-t  of  thin  bv  the 
abstract  decimal  II. CM",  i-  li  n.\>,  which  is  the  prob- 
able error  of  the  mean.  We  may  then  wnteas 
the  fiiui I  rr-ult: 

mean  ^  W,U     O.i&l  f.-*t. 
It  is  then  an  en  n  rhance  Hint  the  line  length  of 
thr  line  lies  b»twwtl  lhe  tllie  limits 

IHW.I5  ~t-  ii.iiJJ  and  !«W  15  -  0.OC3 
I  hat  is  between  aln)  IK  reel  ami  «W.liH  reet.  or 
that  it  I'esiairside  of  llnwr  limits 

It  thmih!  la- carefully  noted  that  the  mean  and 
iii.  probable  error  lo  la-  reliable  must  Is-  dcduci-d, 
not  only  Troiii  precise  ineasiireineiita.  Inn  from 
niea-ur.  in -•uta  where  every  cure  has  been  taken  to 
exclude  errms  of  a  constant  natuie.  If,  (or  in- 
stance, the  tape  line  in  the  above  example  is  too 
long  or  loo  short  thai  error  will  ap|smr  also  in  the 
iiii-un.  Mathematical  theory  ol  probability,  in 
short,  fr<an  which  the  mrtlnsl  of  probable  emirs 
is  drducnl.  di-alsou'y  with  acciileutal  errors  of  ob 
rs'rvation.  nauwdy  th<w  that  are  unknown  and 
supposed  to  be  g  iverned  hy  no  laws  but  ties*  of 
chance. 

Tile  theory  ol  errors  teaches  that  all  observations 
ale  apprnxitniile.  that  we  never  can  determine  lite 
•  xnct  numerical  measure  of  a  quantity,  and  that 
the  Is  st  that  we  can  do  is  to  HimI  a  n  an  t  more  or 
less  protsihlc  lo  Is*  umsI  instead  of  tin-  true  value, 
for  the  tuse  discu.-s«rd  ill  Ihia  article  thr  method 
of  least  xpiarva  shows  thai  thr  arithmetical  mean 
gives  the  most  probuhle  value.  Hut  it  is  not  -uf- 
liiient  for  those  whj  are  to  use  this  mean  that  it 
be  merely  given  without  any  statement  of  its  de- 
gree of  reliability.  Kor  all  precise  observations 
the  prohabh*  error  should  la-  slatrd  that  a  clear 
inrnlal  itlruinay  Is-  formed  of  the  probability  and 
reliability  of  the  mean,  and  that  It  mav  be 
properly'  umsI  in  connection  with  other  rcaulla  of 
the  same 


for  apprelienxon  as  to  the  future.  Amrr 
enterprise  has  demonstrated  its  abilpy  to  deal 
■Mil  rly  manner  with  all  t»nes.  prnlilems  and 


of  ini|Hirtalious.  i  •  mi t'-tu j -l.it >  ■  I  legisfatiwi  on  the 
or.e  hand,  ini'l  great  industrial  g'-tivity  abroad  on 
the  other,  are  acting  'o  remove  theis-  c  luses- 

Engi  neenng  enterprUss  of  unpreecilentol  mag- 
nitude arc  looming  up. 

Steady  iron  nuMMH  nud  modcnlle  prices  are 
essential  M  the  i>r- s.«otion  of  enterprls.  a.  great  or 
small.  The  mill  Ion  of  values  bet*  oen  1WII'-1873 
helped  to  tirnnuate  that  era  of  activity.  That 
error  in  not  Is-ing  committed.  Prices  arc  kept 
with  n  iimlcnite  limits,  I  ut  an  advunw  which 
wmild  dissuade  capital  nnd  enterpr.wes  is  no  mora 
im|»iasible  now  than  Uien.    There  are  no  causes 

American 
■  in  a 
dif- 

riculties.  No  doubt  the  poaaildn  ilangera  hinted  at 
an-  seen  by  some,  anil  prepar  itions  are  raHng  made 
for  their  cirr-umviiitii  n.  Au  enhancement  of 
prkes  attracts  leaa  skillful  management  Into  buai. 

of  uvsli  rate  activity. 

Blnat  furnaces  have  in  general  about  two  month* 
product  sold,  and  price*  are  at  a  point  which  is 
leading  to  negotiations  with  foreign  holders.  Mrr. 
chant  iron  niakcra  are  well  sold  up  and  are  taking 
all  orders  presented  auhj  ct  to  market  changes. 
Orders  for  railwav  mater  al  are  constantly  going 
abroad  because,  of  tile  difficulty  of  obtaining  de- 
liveries. Neatly  all  Mast  lumaoes  are  in  blast  that 
can  run.  New  mills  are  going  up  and  additions 
are  b-  ing  made  'o  old  ones.  The  iron  trade  rntera 
on  lt*2  nniler  butler  auspices  than  waa  ever  before 
its  giaal  forture  to  havr. 


2d.  Stibtnu-t  each  mea^urrment  from  th"  in.  an 
and  thus  oldaiii  the  difference,  abo-it  half  of 
which  will  he  positive  and  the  other  half  negative. 

lid.  Square  inch  of  them-  ditTi-rcnce*  and  take 
the  sum  of  the  >qiian-a. 

4th.  Divide  the  sum  of  these  .quarea  by  the 
number  of  ohai  natkins  and  this  qnoli-nt  by  the 
numls-r  of  olwrvattiHrj  k-as  one,  and  take  the 
sqmire  nsit  uf  the  result. 

3th.  Multiply  Uiia  bv  tlie  decimal  0.11745  aud 
the  pnaluct  will  be  the  pifdaible  eiror  of  the 
mean. 

In  the  shape  of  n  formula  this  rule  mav  he  mora 
simply  staled.  IsH  A  be  the  numbei  of"  observa- 
tions, Done  of  ti  e  differencea  obtained  bv  su1-. 
trarting  n  mensuum-  nt  In  m  the  mran.  and  SO' 
the  cum  of  theiquaresof  nU  tltesrilirTcrcnces,  then 

a/  sn,~  ' 
Prohable  error  of  mean  =^0.6745  y   

n  (n— I) 

The  following  example  will  show  the  applies- 
tion  of  the  meth- d.  The  distance  between  the 
two  lixrd  |Miinia  was  nira*iired  seven  times  with  a 
lapr  linr  and  thr  vnlura  fmmd  lis  civi-n  in  thr 
first  column  <  f  the  follow  li  g  lahlr.  Ht  quind  thr 
mean  and  Its  protahle  enor. 

*Vi  D  If 
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a«t  i  i  tVwOOfM 
Tlie  HUH  of  the  tie ven  measurements  divided  by 
eeven  gives  Itfl9. la  for  the  mean.  In  the  a-coad 
column,  lienrh-d  D,  ore  given  the  d  rTcrcncc  h  •- 
live,  ti  the  mean  and  the  iiM-asurenients,  and  the 
third  column  gives  ibe  eqiinrcs  of  tin  a  t  differ- 
ences. The  sum  of  lliisi- squtires  is  n.<M.Mtf.  This 
divided  by  7  and  then  byUgivia  O.OMOIJ.  whose 


TUB  IKON  TRAIIK. 

("rvtwnr.1  f|sf-ls)lr  for  l/iiclnmliig  News.] 
ftepoils  from  all  the  leiwling  iron  and  steel  pro- 
ducing and  marl. el  centers  at  home  aud  abioad 
confirm  the  statements  heretofore  made  in  these 
columns  at  to  the  remarkable  activity  in  the  mak- 
ing of  iron  nnd  its  multiform  prtshicts.  Fmm  pri- 
vate correspondence  had  with  most  of  the  large 
manufacturing  tlruis,  ests-'ially  of  construction 
iron  and  iron  used  in  heavy  engineering  work,  it 
appears  that  there  is  a  grvoter  volume  of  work 
piojretcd.  contemplatisl  ami  uncompleted  than 
rv.-r  brfon-.  The  lending  item  following  ra  Iwuy 
consi  roctUHi  is  bndgr  Imiltling.  M  a i tu t ...  t  u n-ri  of 
stru  tursl  iron  bnvr,  in  a  general  way.  onlera  suf- 
BtCkni  to  cairy  them  at  full  capacity  over  the  w  in- 
ter and  into  April.  The  work  in  hand  is  for  distri- 
bution all  over  the  countiy.  Since?  Iters  mbcr  I 
there  lias  been  a  gradual  accuinuliition  of 
inquiries  and  ordeis,  many  of  which  come 
front  railway  cotutauitcs"  in  the  Seattli- 
em  Stales.  hVn-ent  re.  >r^an  2  iieimt  aud  changes 
of  management  have  iufused  new  life  into 
railway  c-.nniuction.  and  bridge  works  are 
fiT-ling  the  Is-iieHis  in  onlers,  which  at  pivscnt  rate 
of  progress  prom  si-  lo  overcrowd  pioilutrtive 
enpucitica  eany  in  the  present  _\  ear.  In  uuticipa- 
liou  of  an  extr.iord  narv  demanel  considerable 
cjptv-ity  is  bein^;  aikled.  The  pr  .jectesl  constrnc- 
te-n  of  not  le-ss  than  20,01X1  link's  in  the  I "nit.si 
Stati-sand  Mexhai.  not  including  Insli  entrrpruees 
isinslai.tlv  nmiltig  into  nolitv.  will  require  all  the 
mm  w  hich  our  nulla  can  produce,  ami  probably 
more.  A  nMOnd  factor  n.-t  to  be  overl-  oked  in 
estimating  the  probable  course  of  construction 
iron  next  year  is  the  enormous  amount  nf  bouse- 
huildina.  large  stnrelHiusiw.  manufactories,  depots, 
etc.  Thr  qui  slion  for  manu  fact  tiring  intervals  to 
consider  is  the  luraent  and  pr.Mipre  live  ca|*iclty  to 
make  iron  sufficient  to  meet  tlir  pMbsble  require- 
ments. Thai  th. y  will  exceed  the  requirement* 
of  last  year  by  W1  |s>r  cent  is  not  questioned  hy 
those  who  know.  No  mids  wen-  idle  in  IHHI,  hut 
single  turn  prevailed  and  output  was  restricted 
during  the  first  half  -»f  the  year  to  suit  demand. 

1  he  nierchaiit  bur  mil's  were  caught  napping,  so 
to  speak.  The  same  faie  mav  possinly  he  in  at.ire 
lor  the  ni  inufacturers  of  stim-tnrnl  iron  and  plate 
and  link,  wro.iglit  wnd  cast  pipes  ami  tubea.  A 
fan-like  tail  of  improvements  is  following  tlie 
bulldo  g  of  miinsuls.  I'owns  are  springing  up, 
olih-r  t.iwns  and  t  Hies  are  ex|siudiug  in  gro»lh 
awl  wealth,  aud  engineering  works  are  being  pro- 
pelle  I  with  n  corrr<|s>iiding  vigor.  The  columns 
ol  our  china  jouru  ds  exhibit  to  some  extent  the 
degree  of  enterprise  l.-t  loos.'.  Manufacturers  of 
finished  nnd  crude  rr-.n  an*  now  on  the  mei  rinr 
In-I  their  failmv  t  i  force  isl  events  should  precip- 
ilnle  enormous  -npplic .  of  foreign  iron  and  depri-s 
lhe  malket.  It  is  tune  tii.it  violent  Hue  u  itSotM  In 
the  iron  tr  ide  sri  re  termloateel.  It  is  not  easy  to 
make  t  k>  much  of  sue!,  an  art  cl  -  in  this  decade. 
Spurts  ot  ac.ivttv  have  tolh.wisl  s.  a-oosnf  extreme 
deriession.  Pric-«  have  sunk  to  liankruptcy 
liinj  -(   rmd   then    I.  .t-i--,l  t> .  hunts  tv  In  !i  Iviircl 


MK.  Sta.vii  CHAMnr.RI-AIN,  a  ("eve land  oon- 
trai  tnr.  has  just  hi  en  |«id  f2tW.<KW  iu  cash  aud 
fa.GOO.OOO  in  new  4h,  |s-r  Mil.  bonds,  by  the  State 
of  Minnesota,  the  cateluslou  of  a  legal  fight  of 

Mr.  I  I 


nearly  twenty-live  yeers'  duration.  MM  hantbi'r- 
lain  brought  awr.y  his  magnificent  fortune  in  a 
seecial  car,  whkh  was  well  guarded  from  St. 
Paul  i«»  Cleveland.  The  Aim-rican  Expma  f«m- 
pai.v  cltargrd  for  transportation  tot'leve- 

laial.  which  Mr.  Chamberlain  thought  was  exorbi- 
tant, so  he  took  hbeowu  method  and  risk. 

Db.  Jkhji  W.  Drackk.  the  eminent  scientist, 
aiel  at  his  borne  at  Uas'incs-on-trie-Hnilaon  on  iho 
4th,  He  was  horn  nt  St.  Helens,  near  livcr)KKll, 
England,  May  -V  IM1I. 

rou>xitl.  W.  t".  Mkltin,  trivil  Eugiueer  la 
charge  of  the  government  wovke  at  the  mouth  of 
Tones  Bayou.  K.^l  Itiver.  diedsuddenly  atShreve- 
|K>rt.  1  Jt..  on  the  31.  it  is  Hupp>wd  of  heart  disease. 

Conruo  Herbekt.  superintendent  of  the  La 
Fayette  .,1  mi  l  water-worka.  has  resignts], 

Mn.  Roswejj,  smith  publisher  of  The  Centur)/, 
has  just  performed  a  generous  act,  rare  indeed  fit 
the  annul-  of  businev-s.  Ue  not  only  gave  to.tKK) 
in  Christmas  gifts  to  t  hose  whom  lie  employs,  but 
distribulisl  among  the  leading  mem  beta  of 
literary  and  businesH  staff 
st.sk.  a  stock  which,  a 
is  exceedingly  valuable 


statT  *i«.i<hi  in  Cenfurv 
has  already  been  staled. 


THE  HIHTOKY  AND  STAT1STK54  OF  AMERI- 
CAN WATERWORKS. 

BY  J.  J  AWN  B.  CKOKR.    M.  AM.  SOC.  C.  K. 
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Bridgeton.NewJeraev.in  lat.  WtY  N.,lon'j75' 
W..  is  on  both  sides  of  C  >hnn-  ey  Crwek.  87  mi  lea 
south  of  Philadelphia,  in  a  g-nily  undulating 
region.  The  town  was  si-ttled  in  1751.  incorporated 
aa  a  is. rough  In  HiWand  aaacity  lu  1B*5. 

Wai<  r  works  were  built  by  the  city  in  1877, 
after  the  plans  and  under  the  superintendence  of 
Isaac  S.  t  twain,  C.E..  taking  the  "apply  from  Eart 
Lake,  a  natural  pondof  HO  acres  area  within  the 
tilv  limits,  the  ordinary  11  iw  of  which  afforde  a 
valuable  water  is.wer. "  Tlie  uverflnw  from  the 
lake  is  impounded  in  a  retaining  reservoir  hold- 
ing 3  000,000  Wiltons,  and  is  pumped  thence  by  a 
compound  duplex  Worthington  pump  of  1.000,000 
gallons  capacity,  through  2.H»i  fl.  of  18  in.  csat- 
iron  pipe,  into  a  reaervidr  built  in  rxoavation  and 
embankment  on  a  hill  IOCS  ft.  above  the  Cohanai-y, 

ft.  abore  the  lower  rcw-rvnir  and  a  mile  from 
the  city.  The  rea -rvoir  is  13J  ft,  square,  15  ft. 
deep,  and  is  in  two  divisions.  Distribution  ia  by 
cast-iron  pipe.  <  if  which  10.6,1  miles  of  from  16  to 
2-in.  'lumesirr.  2  miles  Is-iug  lesi  than  6  in. 
diameter,  were  in  use  in  Decemlier.  1SH0.  with  7i 
lire  byiiruits  slid  H»2  tsps  nnl  2  meters.  Oal- 
vauiistl  Iron  Brrvice  pipes  are  U'el.  A  18  in.  sub- 
merged pipe  crosses  tlie  I  iver.  The  population  in 
l»«)  ssi  S,723and  the  daily  consumption  ItS.ilOS 
g.ill'ina. 

The  werks  have  crmt  »70.C70  SO  and  tho  bonded 


tnu-rpiisc  and  repr.  ss.nl  lu  tivuv.    The  excuei-  in  i  debt  is  J76  r>  0,  bearing  6  |jer  cent  interest, 
the  p-isl  luia  Ixcn  —wrttln  tantts  and  the  dmid  1    The  city  pay*  lo  the  water  fund  |M  per  year  for 


ENUlNKKKlXii  NKWS 


.Ian.  ?,  H--82. 


eaob  fire  hydrant.  Tlii«  amount  is  iticliidial  In  the 
receipts  id  the  following  statement: 


 MU 

lif>B. 


Malm..- 

ll«||<  . 


ISTS 


.  .»J  ,'«i.u;»a.««.tn  «  .joo.i?  Sl.aiu.4A 
..;  MUM  At  4.117.1*]  1.1WS.I  Vt-W  ".n 
..<   S.S.TJ.4M,  4.I40.WI   MM  M| 


The  superintendent  of  the  wuter-wnrk».Tiiiiolhy 
Woodruff,  r.  |«  irt-  to  the  water  committee  of  Hie 
Cmman  <  •  unt  il. 

ci  .xxi.  -huckforh. 

Rnckford. Illinois,  iu  lat.  ID'  111  N.,  long,  no  II) 
W.  is.*n  both  aide*  of  Rock  River,  which  at  thin 
point  in  creased  by  a  dam  G  ft.  high  furnishing  a 
water  power  mas!  for  manufacturing. 

Settled  in  18SI  it  was  incorporated  as  a  city  in 
188S.  Water-works  teem  luiiil  hr  thecitv  in  I*.-, 
after  plans  furnished  by  the  Molly  Manufacturing 
O).,  taking  water  frotu*  the  river  and  pumping  il 
directly  into  the  main  by  Holly  engine  and  four 
double-acting  pinion  pumps  of-9  in.  diameter  and 
ai-in.  stroke.  In  the  inlet  pipe  from  the  nverthere 
la  a  Alter  25  fl.  In  diameter,  filled  with  -and  and 
rhareoal.  which  puxa-s  euO.ooo  gallons  of  water 
per  dav,  but  doe*  not  work  suli»ftu-Uw-ily.  A 
well  SO  ft.  in  diameter  and  Hi  ft.  deep 
alao  aunk  in  water-hearinr  gravel,  which  la  an  Id 
to  be  capable  of  yielding  1,900,000  gallons  per  day. 
Di&tributlou  1*  by  oiisi*imn  pipe  of  which  37  mile* 
are  in  use,  of  fruit*  SO  in.  to  s-in,  diameter,  with 
100  fire  hydrants  and  1.000  tapa.  Wrouttht-imn 
pipe  and  lead  pipe  are  used  for  service  pipe.  The 
main*  on  tbenpposite  aide*  of  the  river  are  con- 
nected by  OHO  ft.  of  submerged  13-ln.  pipe,  wits  18 
flexible  Jointa 

The  population  in  I  nan  wan  13,i:*>,  and  the  daily 
consumption  QJO.OOO  Knlhms.  The  ordinary  prea- 
suie  maintained  is  57}~  Iba.  and  the  fin-  pressure 
from  IH  to  110  lbs. 

Tins  coat  of  the  works  lias  been  ♦3H0.070.4  '.  Tlie 
expenditures  in  IWO  were  t9.TOI.70  and  the  n- 
ceipta  t7.37a.7H 

The  works  have  been  managed  aincc  their  con- 
struction by  8.  P.  Crawford,  Chairman  of  the 
Water  Committee  of  the  Common  Council.  Jolin 
A.  Ferguson  is  the  Chief  Engineer. 

CLXXTJ.— NKWFOkT,  K.  L 

Nrwp.rt.  Rhode  Idand,  in  lal.  11  !»'  N..  long. 
71"  llr"  W.,  nn  Narraganaett  Bay,  ia  on  the  autu- 
niitand  slopeaof  a  hill  on  the  south  part  of  the 
island  of  Rln ale  lalmd. 

Settled  in  1030.  It  was  incor|*iratfd  aa  a  city  in 
1784.  Water-works  were  budl  in  1879  by  (ieurge 
H.  Norman,  and  were  owned  by  him  alone  uiilil 
June,  1881.  whrn  a  company  was  organized. 
Water  is  taken  from  Kaston's  Pond,  formed  by 
Impounding  ihe  water  of  I1 ,  sq.  milea  water- 
shed, by  two  dama  of  sand,  one  3,1*00  ft.  long.  13 
ft.  high  and  12  fl.  wide  at  top.  with  the  water- 
alone  covered  with  rip-nip  alone;  the  other  2,000 
ft.  Inng,  4  ft.  hiah  and  6  ft.  wide  on  top.  The  area 
of  Ihe  pond  ia  100  acres.  From  the  pond  the  wa- 
ter is  lifted  100  rt.  into  a  reservoir  or  10.000,000 
gallons  capacity,  built  in  excavation  and  embank- 
ment, with  Its  flow-line  Oil  fl.  above  the  highest 
point  in  the  city.  Then-  axe  two  at  earn  pomps,  a 
"Knowhe"  of  lDlf-iu.  water  cylinder  unil  ifein. 
•troke,  and  a  •'C'arr-.Selden"  of  Vi-in.  water  i -ylin- 
dersnd  34-iri.  stroke. 

Distribution  i«  by  caet-irot-  |aipe  and  some' 
wrought  inn  and  cement  pipe.     About  80  miles, 
are  In  use  of  from  18-in.  to  4-in.  diameter,  with 
IS7  fir.-  hydrants.  118  galea,  I, ISO  laps  and  37; 
meters.    The  fit  y  pay  n  for  the  use  or  water  for 
fire  hydrants.     The  'service  pipes  are  of  wrought 
IroD.  cement  lined.   The  population  In  lK-'O  was 
IB  008.    The  daily  eniiaumptiou  In  1881  was  about 
600.1)00  gallons.   The**upital  stock  of  tlie  compunv 
is  foiXi.lXK).   S'albiliiw  of  rost  and  reveuue  are  not 
furnished.     Charle*  B.  Weaver  is  the  superinten- 
dent  and  treasurer,  and  O.  Cole  Stevens  the  clerk, 
cutxiu.— siiRBisrrowN. 

Norriatown.  Pennsylvania,  in  lat.40'  7'  N.Joni, 
7S'  IV  W„  is  on  the  Schuylkill  River,  to  miles 
nbtivr  Pliiladel|ihia.  The  topngmphy  is  hilly. 
Bet  i  Id  in  1778,  it  was  incorporated  aa  a  latmiigh 
in  1813. 

Waterworks  were  built  hv  a  private  comtauiv 
in  1847,  niter  ibe  plans  of  William  E  Morris.  C  E.. 
taking  the  supply  from  the  river,  which  opposite 
the  town  is  divided  by  an  island  a  mile  long,  and 
Imm  the  further  cburiiu  I  u  conduit  30-in.  diumet-T 
and  1.490  ft.  long  conveys  the  water  to  the  -mmp 
big  station,  wheie  it  is  lifted  by  three  steam 
pumps,  one  of  T\  in,  bore  and  Si)  in.  atrokr,  n 
aouble-ucting  piston  pump,  one  a  Worthington 
duplex-  pump,  or  1,(100.000  gallons  cnpicltv,  and 
the  third  a  double-acting  piston  pump,  of-  lO-in 
bore  ami  10-ln.  alioke.  built  hv  It.  s.  N^whoM  ft 
fv  n.  inm  t<- u  mervnir<,  one  1M  ft.  almvo  Ihe  river 
and  or  10.000,00.  gallons  cspa.  ily,  tho  oIIht  183  ft. 
above  the  river,  and  of  790,000  gallons  capacity. 


Roth  nr.,  jn excavation  and  embankment,  in  two 
I'ivUions.  and  with  the  inner  alo|<e«  lined  with 
brick  (sivement  on  clay  puddle. 

DlatribtUioB  la  by  ca-t-imn  pi|«'  of  10  in.  to  s-in. 
diameter.  Tlie  pumping  main  is  I  miles  long,  of 
S4-in.  diaineler:  37  mil™ of  pipe  are  in  u»h.  with 
89  flie  byclr.inia,  133  gatm  and  3.900  taps.  The 
town  dorw  nnt  ]«iy  for  use  of  livdrams.  The  is>p«- 
lalion  in  l-t*  I  was  I8.H03  and  "the  daily  conKuntp- 
lion  H00.IH) '  i-allons.  The  i-apital  stock  of  thcrotu- 
panv  is  $190,000.  Ihe  works  luve  ci  si  «3"»,0im. 
The'bonded  d.  lM  is  f(IU,000,  nl  3  ptf  rent,  inlt-reat. 
II.  S,  Sea-hler  'sS.aTi-tary  of  the  company  and  John 
MingliirT  the  Supi  r  ntendellt. 

(Tt)  BR  tONTIOTTKP.) 


he  inipossihle;  not  only  for  removing  n.'k.  but 
for  building  and  rejsnrii.g  dama,  removing  ob- 
structions and  other  work  where  the  ho  ira  of 
labor  are  Jlmlltal  hv  lie*  curn-nl  or  r-hnngea  of  lha 
tide. 

Thia  invention  was  patented  August  38,  IHS1,  sod 
partirv,  wishing  lairticuhirs  in  regard  to  any  of  in 
(letaila.  or  general  inrormstinn,  may  address  l.uum 
A.  Sylvester,  Newton  t'imtn*,  Mawa,' 

 ^   

SAND  FILTRATION  AT  HKRIJN. 


The  rrcei|d  of  slatiatics.  us  follows,  is  ackuowl- 
eila-ed  with  thanks:  From  Timothy  WoodrufT. 
Su|ier|niendent.  reiiorts  of  Bridgeion  IN.  J.)  water- 
worka  for  18il<.  TO.  'HO.  From  the  Water  «'.oin- 
inissioni  rs,  re|s.irt  of  Erie  iPa.)  water* works  from 
May  I,  1879.  tof»*c.  81.  IKHo.  Proax  Uen.  P.  Wes* 
eolt.  Suis  rinlendint.  Inalurv*  of  the  Portland  (Me.1 
Water  Company.  From  Jo'hn  A.Tergu&on,  Clnef 
Engineer,  statisiics  of  Riicklord  illl.i  water-works. 
From  John  Slingluff,  Su|K'riniendeLt,  statistics 
and  water  rates  of  Norristown  iPa.l  waU-r-worka, 
From  U,  Cob*  Stevens*,  Clerk.  Malbiti>.i«  or  New- 
port (R.  I.)  wa|er*works. 

SYLVESTER'S  TIDE  AND  CURRENT 
BREAKERS. 


The  intention  of  our  reader*  ja  called  to  the 
als.ve  engraving  wlth-h  represents  a  tide  and  mr- 
reni  breuker  tleit  lina  been  m«*d  during  the  |stst 
-ix  inoutliH  in  the  ebannel  of  the pL-ctitarpia River. 


HV  fgos-.  WILLIAM  tUI'lJdV  MCHOLH. 

I  iota  the  Jisnwsl  of  tbu  FVaakllb  liMlllule  | 
Up  to  the  present  time  there  has  been  very  little 
dune  in  tb;s  ixainlry  in  the  way  of  systematic 
flltratlcuof  water  nuppliea.  partly,  fierhaps,  from 
inditferenee  and  biek  of  information  but  mainly 
on  account  of  tin  expense.  The  numerous  com* 
plaint*  which  arise  in  the  case  of  almost  every 
city  and  town  supplied  with  surface  water  render 
the  queMioii  of  tlltrutioii  an  ini|*ortant  one  fur  the 
immediate  future,  and  any  ensim*er  who  has  to 
do  with  the  planning  i  f  water-w  orks  is  liable  to  he 
called  upon  to  estimate  the  cost  of  tlllrutiun  and  to 
state  bow  far  it  may  be  expected  to  overcome  an- 
tirinated  or  existing  evils.  For  this  reason,  details 
of  tlie  practice  in  wrll-mitnagf*d  works,  where  the 
tsjnditiotis  are  akmilur  to  those  which  obtain  with 
ua,  are  of  peculiar  interest.  Such  dclailaarc  given 
ill  a  pamphlet  recently  published  by  the  superin- 
tending engineer  (Betrieha-lDgemenr) of  the  Ber* 
lin  nitration  works.  The  pamphlet  also  contains 
the  results  of  observations  on  •'  natural  flhration" 
in  tin*  ni-igbb  »rhiasl  and  elsewhere, 
A  very  eoiialil t*rat di*  portion  ol  the  city  of  Berlin 


SYLVESTERS   TIIIK    AND   CURRENT    BREAK  Eli 


Portsmoulh.  N.  H..  for  retanilug  the  current, 
while  removing  rock. 

Tin*  vehs  ity  of  tho  cunent  in  this  river  at  this 
locality,  whether  at  ebb  nr  Dotal  tide,  is  from  four 
to  six  miles  per  hour,  ami  the  time  of  slack  title 
it 80  brief  that  il  lai-ainc  a  tloubt  whether  the  I 
ledge  known  ustiamrway  Rt.t-k.  wbii-h  was  in  the 
channel  and  covered  with  twenty  two  feet  of 
water  at  hiith  tide,  could  ever  he  removed. 

The  work  is  now  being  auocewfully  done  by  the 
Bav of  ••  Sylvester's  Tide  and  Cunent  Breok'ers," 
which  retard  the  cuxrent  to  such  extent  as  to 
make  comparatively  still  water  under  the  Its*  of 
Ihe  breakers,  and  a  subu  nrbie  diver  is  enabled  to  I 
I  |k?rform  in  safety  any  required  work  at  all  llmeo. 

Tin  tide  and  current  Isreakers,  or  tlie  direct 
agent  that  retards  the  cuirent,  consists  of  a  writ***  | 
{  ol  limlsra  tliat  risi*  anil  lull  at  each  entl  of  the 
frame,  according  to  tin*  direction  of  the  current. 
Theae  limlM-rs  are  uniformly  .»pm  i  o  so  that  a  suf* 
ti<  tent  tpxulitity  t>r  water  may  |Jtiss  tbr.mgh  them, 
and  tike  water  that  baa  been  rendered  turbid  by 
tlie  disturbance  of  the  soft  material  on  tbe  bed  ol 
I  the  channel  la  made  perfectly  clear. 

In  whatever  directiou  Ihe  currents  may  he,  I  lie 
bretivera  nn  the  end  from  which  the  current  is 
running  will  Is*  forced  down  until  they  n •  I  on  the 
!  bed  or  the  channel,  ami  the  hreakc.*  on  the  op 
po-dle  end  will  float  »»n  lite  surface  of  the  water, 
as  seen  in  the  engraving. 

Id  cunents  o(  very  swift  velocity  the  frame  with 
tlie  breokeis  may  be  anchored,  though  under  or- 
dinary circumstances  thie  ia  not  necessary,  as  its 
weight  kt*cpsit  in  position. 

tmr  readers  will  roc  tbe  utilitv  of  this  Invention 
in  liny  swift  torrent  where  work  without  it  would 


is  still  aupplied  with  water  from  tlie  dirty  and 
-iIiikki-I'  Spree  nfbr  it  has  lsen  bubjecled  loa 
very  thorough  Munition.  Tin*  watir  ia  taken 
from  the  river  dirrt  tly  on  to  the  filler-Is  tls,  and 
although  the  sluggiahnt*ss  of  the  How  would  allow 
the  deposition  ol  tiaii  it  *u*|M'ruli  tl  matter,  the 
very  considerable  wuter  Ira  Ilk-  between  Berlin 
and  K"i-  rnk  nasi  tbe  water-works,  keeps  the 
wuter  in  a  roily  condition.  Furthermore.  tl*e 
Spree  rii'eivt-a,  alsive  the  point  from  whiih  tho 
supidy  is  taken,  the  wasle-wiPer  of  a  numls*r  of 
factories,  anitmg  which  are  tlye  ami  priut-wurka, 
it  also  receives  the  clHueut  ol  a  *** wage  farm, 
mixed,  ill  some  cases,  w  ith  sewage  ibtell.  Besidej 
being  thus  contaminated,  the  water,  especially  in 
time  of  flood,  puesesars  a  deep  brownish-yellow 
color  and,  at  tine  s,  a  |aculinr  iHtmlg  taste,  tine  to 
vegetable  extractive  matter,  Monover,  irum 
spring  until  fall,  a  more  or  lea*  copiona  gn.wih  of 
nhjtr  adtls  to  Ihe  disllgrivlthh.  cliar.tcler  of  the 
water.  , 

The  ultrution  works  now  supply  dailv  sliout  40,- 
000  cubic  me  I  ere  (in  round  uiuubers  10' .  million 
U.  S.  gallonalof  tilleretl  water — in  somiuer  often 
n  larger  qniintitv.  Tin  re  are  eleven  lilter-betla— 
thna*  roveri  tl  anil  eight  uncovered — having  a  total 
urea  of  87,i:u0  Miuaie  meters  (about  41X1.1  m|u  re 
feet  i.  The  bed*  art*  constructed  on  the  English 
model,  line  sand  at  the  top  and  coarser  material 
la-low.  Wnh  tht>  large  area  at  d.a'-osal  II  Is  poasl- 
ble  to  carry  on  the  nitration  at  a  very  alow  rale. 
The  water  ia  used,  of  course,  in  varying  qnantiliei 
from  hour  to  hour,  and,  on  account  of  Ihe  small 
sixe  of  tlie  clear  water  reservoir,  a  ronitant  rate, 
of  tiltrnlinn  is  inipossihle:  the  maximum  rate  is. 
however,  not  over  4  inrhea  duwnward  per  hour. 
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For  the  greater  part  of  the  tune  1U  square  feet  of 
■anil  surface  i«  not  required  to  f  unilsh  tuut-h  mom 
than  S-'i  cubic  fret  of  water  in  twenty-four  hour*. 
This  would  he  at  the  rati-  of  .inly  U.  8.  gallon. 
p.T  square  foot,  aud  very  nitwit  U  than  is  tbe 
practice  elsewhere.  The  nitration  taken  place 
under  a  very  alight  head,  seldom  of  inure  Hum  20 
inches,  hut  even  with  this  low  pressure  and  slow 
delivery  it  has  been  f<mnd  impneaible,  with  clean 
•and  aluDe.  to  tiller  the  water  satisfactorily.  If  the 
unfiltered  water  be  allow.il  to  stand 


r  be  allowed  to  stand  a  fortnight  or 
an.  although  the  larger  of  the  suspended  panicle*  through  the  coarser 
'  to  the  bolrnra,  the  water  still  ri^  " 


lowed  to  aland  exposed  lo  the  air  until,  by  decay, 
the  organic  matter  has  lost  its  slimy  character;  it 
is  then  washed  and  eventually  replayed  upon  the 
beda.  When  Hie  filter*  are  emptied  the  wuler  in 
drawn  completely  nfT,  and  by  *ui-t'e*»ive  and  sys- 
tematii'  stirring  nearly  the  entire  thlckutsx*  of  the 
sand  is  exiM**Wl  to  the'air  in  order  that  the  small 
amount  of  organic  matter  which  wax  not  retained 
at  the  surface  may  he  nxidixed  ami  destroyed. 
With  the  Name  object  in  view,  the  air  in  iillownl 
lo  circulate  freely,  for  several  ilavs  if  |ss»aihlr. 

material.  The 


tainn  a  milky  ap|K7.irance.  and  wind  alone  cannot  and  tiven  the  water  in  paawd  through  slowly  and  ill  by 
remove  the  exceedingly  Hne  partic.'c*  to  which  this  allowed  to  waste  for  several  davs.  be 

ap|ie»rance  is  due.    (hi  thin  aivnunt,  the  water      Artificial  filtration  i».  on  the  whole,  not  a  difli    without  much  retarding, 
from  a  ireshly  cleaned  Alter  in  not  used  at  once. ,  cult  operation,  but  it  in  one  in  which  the  details  used  nil  the  time, 
hut  in  allowed  to  stand  on  the  bed  and  then  pus,,  d 
tlirough  very  slowly  until  a  thin  coating  has 
formed  ou  the  surface  of  the  sand.   Thin  cutting 
i;  essential  to  the  removal  of  the  finest  particles 
from  the  water  subse  piently  filtered.    Of  course,  sand  c 
ax  the  mating  becomes  thicker  the  filtration  be-  be  used 
comes more difficult,  until  it  partially  sto|»  and  the 
filter  in  "dead." 
A*  haa  been  hinUsl  above,  the  great  trouble  in 
r  is  from  the  abundance nf  snvtlt alga,  which 


aoon  clog  the  filter.  When  the  atqir  are  absent, 
lu  square  feet  of  surface  usually  filters  TOO 
cubic  feet  before  cleaniDg  la  necessary, 
but    In   summer    the    capacity   la    not  over 

8511  cubic  feet  lo  Ihe  game  area.    Sometime*  the  awaken  hope*  that  iron  could  V  used 
meteorological  conditions  an-  »nch.  especially  late  oitsly  on  the  large  scale, 
in  the  season,  that  the  aq/ie  enter  into  decav  and 
"iarly  slimy  and  almost  impervious  coat 


must  I*  coiiseienliiHedy  anil  iutelli^-btly  at- 
tended to.  anil  there  m  no  room  for  negligence 
or  false  eoonomy.  TTiat  the  beds  must  Is1  often 
cleaned,  that  tro-n  time  to  time  a 
MM    cuhic  meters    of  filtereil 

in  refining  the  Is-ds;  thesu  are  mut- 
ters of  no  ciHiscquence  If  it  is  thereby  ptwsible  to 
reach  the  main  object  in  view — namely,  the  lurn- 
ishing  of  a  good  water.  The  place  for  economy  in 
in  the  choice  of  the  cheapen  way  of  carrying  on 
the  various  details  of  the  works, 

Piefke  also  describes  experiments  on  the  use  of 
iron  as  a  purifying  medium  a*  a  preliminary  to 
sand  filtration",  but    the   experiment*  did  "uoi 


conducting  substance,  which  will  absolutely  pre- 
vent accidental  contact  with  both  at  one  time. 
The  rules  were  sound  on  that. 

There  Li  not  a  particle  of  danger  in  touching  one 
wire  with  any  suhstanceat  any  place.  All  thought 
the  practice  of  returning  the  current  by  the  earth, 
or  by  connections  to  water  or  gas  pipes,  should  be 
absolutely  pmlnhic.il.  I>oing  so  makes  all  con- 
ducting substance*  in  connection  with  the  earth  a 
return  conductor. 

Mr.  John  W.  Sutton  opened  the  regular  subject, 
measuring  power.    There  were  two  general  sys- 
ns.    One  extinguished  the  power  it  measured 
friction  induced  Tor  the  purpose,  ami  could  only 
used  »  short  time  as  a  test.    The  other  meiucured 
I  could  tn  theory  be 

era"  parlance  is  a  I 


The  horse-power  of  engiiiee 
more  than  an  average  horse 

hours  a  d  iv.  It  is  thirty-three  UkhuuuhI  foot- 
pounds per  minute.  It  Is'  -VHi  |«iumls  lifted  one 
foot  high  each  second. 

The  lie  Pn.ny  brake,  fa-niliarly  known  as  the 
-piny."  was  drawn  on  the  blackboard  and  ex- 
plained with  a  modification  employed  by  the 
American  Institute.  A  lever  is  damped  upon  the 
shaft  or  upon  a  smooth  pulley  thereon  with  just 
sufficient  for-e.  and  the  weight  of  the  li  ver  and  -if 
anything  filing  thereon  which  is  lifted  hy  the  fric- 
tion gives  tlic  resistance.  This  must  be  multiplied 
hy  the  speed,  making  due  nllnwanre  for  the  lever- 
age to  get  the  equivalent  of  the  iiiimls-r  of  pound* 
per  minute  lifted 


»». 

ing  over  the  surface  of  the  Band,  so  that  it  becomes 
impossible,  under  the  pressure  commonly  em- 
ployed, to  pass  more  Hum  711  cubic  feet  of  "water 
through  1(1  squire  feet  of  sand  surface.  This  de- 
composition of  the  alga,  as  described  by  Piefke. 
has  often  been  noticed  in  the  lunds  and  reservoir* 
of  the  Eastern  ami  Middle  State*,  and  the  very 
particular  ohnervations  which  Piefke  give*  on  this 
point  are  well  worth  the  attention  of  anv  who  arc 
called  upon  to  consider  the  question  of  filtration  in 
this  country.  We  may  note  Ihe  fact  that  under 
the  conditions  just  referred  to.  the  superiority  of 
the  covered  beds  became  very  evident.  As"  has 
been  observed  in  tbis  country,  the  decay  of  alyat 
increased  very  much  the  amount  of  ammonia  (of 
"albuminoid  ammonia")  and  of  nitrite*  andni- 
t rotes.  A  rather  curious  observation  was  mods  in 
the  do"  imposition  of  the  alga  on  the  o|*rn  filtrr- 
beifa.  The  gaseous  product*  of  decay  collected  in 
hobbles  until  these  were  sufficiently  large  to 
break  through  the  slimy  coating  and  rise  to  the 
surface.  In  the  hot  days  of  August  this  evolution 
of  gas  was  very  considerable,  and,  as  a  result  of  thi« 
piercing  of  the  coating,  a  "dead  "  filler  waa  some- 
time.! brought  again  into  activity;  when  such 
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AMERICAN  hOCIETY  CIVIL  ENGINEERS. 


At  the  regular  meeting  of  the  .Society,  held  on 
Wednesday  evening,  ihe  4th  inst.,  the  following 
were  elected  : 

FOH  HEMBEltS  I 

OnwahIi  Batek,  Civil  Engineer,  Danlenne.  Mo 

Wiu-iam  WisortELD  Bonsyx,  Civil  Engineer. 
Montreal,  Canada. 

Sami el  M.  Ftxios.  Jr.,  (Jen.  Supt,  1'itii-burgb. 
Cincinnati  *  St.  I /mis  R.  R..  Columbus,  O. 

CHsKiJi-s  K.  (JBERSE,  Chief  Enrineor  KxU-nsion 
Toledo  &  Ann  Arbor  Railroad.  Hn.reseor  of  Civil 
Engiiieerlnr;  L'niversltv  of  Michigan.  Ann  Arbor, 
Mich. 

Tri'iMAx  W.  Jayoox,  Citv  Engineer.  Leadville, 
Colo. 

MlttTXUANO  StCABD,  Civil  Engineer,  Ihague. 
D.  8.  of  Columbia. 

fob  umoeumi 

Ikxrt  ritnwT.  Civil  Engineer.  ESfil- 
News,  Sew  York  (^ty.  N. 
nig  JTTSIOBR 


Jamks  Pete*  Booart.  Engineer  t^nnrrlicut 
filter  was  cleaned  the  little  cavities  in  the  sand  Shell  Fish  Commission.  New  Haven.  Conn. 
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are  not  to  be  regarded  aa  an  unmiti- 


tepec  Inter-Ocean 


I  Ten.  v 

Engin 


foot  hull. 

system.  Mr.  Suit- in 'a  favorite 
dynamometer  was  a  pulley  connected  t.  >  tlieshnf  t  by 
springs,  with  delicale  devii-«si  for  olswrving  while 
rtiLiiing  exactly  how  far  the  springs  were  dellecteii 
to  know  the  strain  in  pounds,  which  being  multi- 
plied b.'  the  velocity  in  feet  per  minute,  gives  the 
number  of  foot-pounds  per  minute. 

ror  a  crude  measurement  a  la»lt  just  able  to  do 
the  required  work  without  slipping  conld.  with 
cheap  apparatus,  be  made  a  test  of  power.  Kind 
by  repeated  trials  just  bow  much  strain  on  a  lever 
of  a  given  length  will  slip  the  belt  when  Ihe  ma- 
chinery is  stopped,  and  we  hive  the  strain  under 
which  the  belt  is  acting  while  in  use,  which,  mul- 
tiplied into  the  speed,  gives  the  power. 

Mr.  N.  S.  Keith  described  and  drew  the  Kent 
dynamoner,  a  Pittsburgh  Invention,  used  at  the 
Stevens  Institute,  at  Hoboken.  The  power  is 
csmimiinicatcd  from  one  gear-wheel  to  another 
through  a  loose  gear-wheel,  which  of  course  tenda 
to  move  bodily  with  twice  the  force  communi- 
cated. This  tendency  to  move  la  measured  very 
accurately  by  mounting  it  on  a  weighted  lever, 
hung  pendulum  fashion;  the  sine  of  the  angle  of 
inclination  assumed,  gives  the  equivalent  of  a 
horisontal  lever  supporting  an  equal  weight. 

The  machine  at  the  Hoboken  Institute  waa 
very  well  made  by  the  »tu 


gated  evil.  Besides  making  the  removal  of  thi 
finer  portions  of  the  sediment  possible,  in  their 
growth  they  are  purifying  agents;  they  change  at 
least  a  part  of  the  dissolveo  organic  matter  into 
insoluble  subsUnc-s  which  settle  to  the  bottom 
and  can  be  removed  by  filtration.  It  is,  however, 
desirable  that  the  water  should  not  remain  in  con- 
tact with  them  aftey  have  begun  to  decay. 

If,  after  filtration,  the  apparently  perfectly  clear 
Sprr.i  water  ia  allowed  to  eland  for  eight  or  ten  I  -the  Beard 
days  green  algrr.  develop  themselves,  which  kt 
probably  due  to  the  fact  that  the  ■pores  of  the 
plants  are  not  retained  by  the  filters.  TVs  fact, 
however,  is  of  no  practical  consequence  in  the  case 
of  the  Spree  water,  for  the  water  at  consumed  long 
Issfore  the  spores  have  had  time  to  develop.  This 
•s  not  the  case  with  all  waters,  as  has  been  found 
by  ex|e:ri?nc!'  in  the  works  which  supply  another 
portion  of  Berlin.  The  "  ground  water "  of  the 
Tegel  supply  mntaitia  an  <i/oo,  the  crrnnthrir 
/»»Jje»;»orri,  of  such  rapid  development  that  Ultra 
tion  would  not  be  of  much  lie 
soor.-s  would  develop  in  the 
the  water  was  consumed. 


POLYTECHNIC  ASSOCIATION   OF  THE 
AMERICAN  INSTITUTE. 


•TBE  regular  weeklv  meeting  of  the  Polytechnic 
Association,  a  branch  of  the  American  Institute, 
was  held  Thursday  evening.  Dec.  15,  the  Presi- 
dent, Mr.  Stetson,  in  the  chair. 
Mr.  Keith  read  the  rales  lately  put  in  force  by 
f  Underwriters  of  New  York  City  in 
regsnj  to  the  manner  nf  putting  in  electric  light 
apparatus  to  buildings  in  this  city  to  avoid  danger 
from  fire.   The  rules  go  to  an  extreme  of  caution. 


part  of  their  education.  The  driving  i 
line  with  the  driver,  each  having  a  similar  hevel- 
wheel,  face  lo  face,  a  sufficient  distance  apart  to 
allow  the  pendulum  lever  and  the  bevel-wheel 
thereon  to  work  between  them.  To  reduce  the 
strain  on  the  central  point  of  tbe  pendulum  there 
were  two  bevel  gear-wheels  on  that  leTer,  one  on 
each  side  of  the  center.  Both  served  to  comuiu 
nicale  the  dynamic  effect  from  one  shaft  to 
the  other,  and  both 
heavy  pendulum  so  as  to 


PREVENTING  THE  BUR-STING  OF 
PIPES  THROUGH  FROST. 


Mr.  Keith  explained  that  the  electric  light  ci.ropa 
Ijr  largely  exceed  the  required  conduc- 


possesses  to  a  marked  degree  the  brownish  yellow 
color  common  to  streams  which  flow  through 
marshy  or  peaty  regions  and  to  the  water  of  most 
impounding  reservoirs.  Thi*  color,  with  the  taste 
which  at  limm  accompanies  it.  gives  rise  to  gen- 
eral complaint,  but  even  very  slow  filtration  fails 
to  remove  it  to  any  considerable  extent.  Filters 
of  finely-prepared  cellulose  remove  a  large  pro- 
portion of  the  color,  but  are  hardly  practicable  on 
tbe  large  scale.  If  wind  filters  have  a  slight  action 
in  this  directum.  It  is  to  be  ascribed  rattier  to  the 
sediment  containing  vegetable  fiber  than  to  the 
sand  itself. 

\  few  prat  tea!  details  of  manauament  may  be 
if  interest.  In  the  Berlin  beda  tbe  thickness  of  the 
sand  ia  800  millimeters  in  bout  t  ft.'.  At  each 
cleaning  the  sand  is  removed  for  a  depth  of  about 
11  millimeters,  but  fresh  sand  is  not  returned  to 
the  bod  until  only  about  SOU  millimeters  of  the 
original  Uiickmsj*  remain.   The  foul  sand  is  al- 


In  a  short  paper  recently  read  I 
cal  Society  in  London,  a  metl 
Powell.  Rigby  &  Co.  wm  referred  to.  by  which 
the  bursting  of  water  pipes  by  frost  may  he  pre- 
vented.   The  prnprniil  is  to  use  pipes  of  nn  ellipti- 
cal or  other  ihiiti  round  section.     As  the  sectional 
area  of  an  elliptical  pipe  is  le-s  tli-in  lint  of  a  round 
pipe  of  equal  perimeter,  it  is  obvious  that  «  hen  the 
inclosed  water  free*"*  and  expands  the  section  of 
.  an  elliptical  pipe  will  more  nearly  approach  a 
These  wires  an-  a  fourth  or  a  square  eitcle.  There  is  more,  however,  in  Hie  kit  a  than  at 
of  a  small  first  sight  appears. 

When  the  water  in  a  round  pipe  freezes,  and  the 
any  joint,  it  becomes 


nies  already 

treityVoi"  per  cent,  excess.  The  *mallc«t,  even 
with' the  arc  system,  ia  No.  H  wire.  It  conduct* 
the  current  without  being  appreciably  ra*scd  in 
temperature.  Heat  is  generated  in  a  conductor 
when  It  is  too  small  to  carry  the  current  Freely. 
No.  10  is  large  enough.  It  will  only  raise  the  tem- 
perature to  about  HOdegs.  Fnh.  With  the  incan- 
des-ent  system  most  companies  use  larger  wire, 
up  to  No.  S.  _ 


wire  absorbs  and  wastes  power  which  otherwise 
would  show  itself  aa  light  at  the  lamps. 

The  case  was  analogous  to  passing  water 
through  pipes.  A  small  pipe  require*  more  head 
or  force  to  cause  the  passage  of  a  given  quantity 
of  steam,  or  any  fluid,  in  a  given  time,  and  the 
working  pressure  at  the  delivei  y  end  ia  reduced  by 
tbe  wire-drawing. 

„  Mr.  Keith  averred  that  tbe  brick,  or  plaster 
walls  and  ceilings  of  a  building  are  as  good  insula- 
tors as  any  insulating  substance  which  can  be  put 


pipe  begins  to  i 

both  larger  in  diamrter  and  thinner  there  than 
elsewhere;  each  of  these  effects  causes  tbe  pipe  lo 
be  still  weaker  at  the  place  effected;  therefore,  a 
round  pipe  Is  tn  a  state  of  unstable  equilibrium. 
With  elliptical  piping  the  case  is  different.  Tbe 
force  required  to  alter  the  shape  of  an  elliptical 
pipe  increases  as  its  section  changes  from  the 
elliptical  towards  Ute  circular:  therefore  the  effect 
produced  by  a  change  of  shape  at  any  place 


around  the  wires-    Dry  wood  is  nearly  or  quite  as  makes  that  place  stronger.    An  elliplicaf  pipe  is. 


good.   He  thought  there  wa 
cr>n*idi*ring  in  an  insulating  C 
the  ceilings  ;  but  such  was 


advantage  worth 
for  wires  ou 
ortant  in  place* 


upon  the  floors  or  walla 

of  some  conducting  substance  touching  both  the  effective,  and 


therefore,  in  a  state  of  stable  equilibrium,  and 
will  change  iu  form  uniformly  from  end  to  end. 
This  fact  t*  of  great  importance,  as  if  a  portion 


inlet  and  the  outlet  wires. 

Where  the  pisiitive  und  i  ., 
logetherthey  should  be  well  cuvered  by 


l  porta 

there  is  a  liability  only  of  a  pipe  is  exposed  "to  the  cold  thi-  whole  is 
'  it  will  require  it  proportionate! 


lately 
ound. 


greater  number  of  frosts  to  make  the  pipe  roun 
near  An  inspection  of  the  pipes  everr  two  or  thr 
Hon-  years  will  give  absolute  security,  for  as  sum  |_ 
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(bey  show  signs  of  becoming  round  they  can  be  principle.  We 

souesxed  back  .gain  to  their  original  section,  tan  swindle  to  v 

Experiments  have  cooBrraed  in  every  detail  these  received  theim| 

theoretical  deduction.— font.  warn  a  tmstrul 


hp  ouiicuu  uv  aiiv  re,i 

on  the  rascality  to  "add' anything 
d  to  all  reputation  of  Jav  ftould." 
.lrvino-    '"at  the  nominal  chief  «to< 


LITERATURE. 

oju  /a.  H«,tdi»V,.  ...  /fW»  I.-  .; 
furs.  By  wV  J.  Baldwin.  Engineer.  II 
John  Wflsy  *  Hons,  New  York,  1881. 
This  in  essentially  a  practical  wotk  on  the 
gravity  system  of  steam  heating,  as  applied  to  all 
punxmea,  including  cooking,  washing  and  drying, 
with  such  reference  to  standard  writers  on  the 
theoretical  principles  involved  as  are  essential  In 
the  establishment  of  rale*  for  practice,  em- 
bracing all  the  details  of  the  workshop  and  the 
fitting  up,  sufficiently-  illustrated  as  to  enable  the 
workman  to  design,  niy  out  and  complete,  ready 
for  operation,  a  steam-healing  a|>paratus  for  any 
of  the  purp<n*  for  which  steam  heating  is  ap- 
plied, and  is  so  well  written  thai  we  car.  only  sup- 
pose the  following  to  be  accidental.  He  likens 
"the  boiler  to  the  he  .it;  the  steam  pipes  the 
veins,  and  the  return  pipes  to  the  arteries;  thus 
carrying  heat  and  life  into  r-verv  |s>it  of  a  build- 
ing. This,  we  think,  is  ii  lit  Me  mixed:  hut  it  ia 
not  as  a  work  upon  anatomy  that  we  recommend 
the  book,  but  for  its  clear."  practk-al  elucidation 
of  a  subject,  the  literature  of  which  has.  up  to 
this  date,  rather  scant  proportion*. 
.V.iauoi  "/  bnunritkmtr  CoiiipiuNifwiw.  Hy  ALlBKU 
li.  CoMcTor..  A.  M.   John  Wiley  *  Sons.  New  York. 

If  the  simplicity-  of  calculation  by  means  or 
logarithm-  were  taught  at  the  time,  or  thrrcalsuit*, 
wimii  we  learned  the  multiplication  table.  It  would 
lie  Braved  In  after  life  a  great  saving  of  time  and 
patleurc.  If  ore  in  engaged  in  logarithmic  coiie 
putations  daily,  or  so  frequently  that  the  pnii-iii-ul 
operations  of  calculation  become,  as  it  wen-,  intui- 
tive, a  book  like  this  would  nut  become  a  necee- 
sitv,  as  the  proce**  of  computation  by  logarithms 
is  usually  sufficiently  explained  for  praclicii  pur- 
posea  in  the  intnxluctlou  to  all  published  table*  or 
anv  respeclabilitv.  But  if  reference*  to  mvrh  tatilr* 
are  made  only  at  long  intervals,  as  is  the  case  with 
manv  persons,  the  uncertainty  that  accuracy  has 
l»>en°  secured  bv  following  t lie  simple  practical  di- 
ni-tUms.  not  infrequently  leaven  a  doubt  upon  the 


have  told  the  story  of  the  Manhat- 
rerv  little  purpose  if  any  one  has 
iprvssinn  that  it  was  intended  to 
I  public  either  against  Jay  Gould  or 
his  newspaper.  People  who  think  that  either 
would  scruple  to  act  dishonestly  or  speak  falsely 
are  bevond  the  reach  of  any  argument  of  ours.— 
IE  P.  '7W«. 

It  is  interesting  to  le-  axsunsl  by  that  precious 
humbug  of  a  journal,  the  7'tute*.  that  "itwmild 
lie  difficult  bv  anv  new  revelation  of  trickery  or 
to  the  wcll-raUihlisbed 
i  it  on  thia  account 
stockholder  of  the  Timr* 
went  on  all  fours  the  other  day  before  Mr.  Jay 
Oould  to  solicit  from  h.m  a  subscription  of  $2\00tl 
in  aid  of  a  fund  nominally  raised  by  the  Timrn  as 
a  gift  to  tieneral  tirant.  on  the  interest  of  which 
wlille  the  principal  lay  In  hi*  fund*  this  nominal 
chief  stockholder  of  the  Timm  ia  understood  to 
have  made  a  neat  little  foreign  tour,  in  the  course 
of  which  he  did  not  pay  his  respects  to  the  able 
london  rot-respondent  of  the  H'orW. — ,\*.  V.  H'orfd . 


lira  of  buvers.  There  was  abundance  of  self -seek- 
ing and  greed  of  lucre,  as  well  as  of  hypocrisy, 
in  the  mediieval  world,  but  they  worked  »ot 
through  competition  but  through  combination; 
towns,  guilds,  companies,  classes,  grasping  at  ex- 
clusive privileges,  monopolies  and  gains.  Men 
pursued  their  prey,  as  it  were,  in  troops  and  pack*. 
What  was  sought  was  not  the  gain  of  individual* 
as  such,  but  of  communities,  corporations,  frater- 
nities nnd  nnleis. — The  Fortnightly  Rrrirw. 

The  Weight  or  a  Million  Doll***. 
In  answer  to  all  inquiry  hy  Assistant 


THE   CITY'S    BULKHEAD  WALL, 

About  the  middle  of  biM  hVpteuilvr  the  l)«s-k 
Commissioner*  uiqiointed  (leneral  Newton  and 
licncral  Gilmnre.  of  the  army  engineer*,  and  Mr. 
W.  E.  Wortlien,  civil  engineer,  a  Hoard  of  Con- 
sulting Engineers  to  examine  the  bulkhead  wall 
now  building  hv  the  department,  and  report 
whether  or  not  it  was  gi*»l  ami  suitable,  and  if 
lint,  how  it  rould  b*  made  so. 

This  hoard 
ment  on  the  2-Slh 
Tliev  state  tluit 

plete  investigation  into  the  wull  and  everything 
.•olllle.-t.sl  with  it,  and  luive  tested  some  of  the 
niwesses  of  ttatslructlon.  the  resistant*-  of  the 


could  lie  made  so.  I10'8 

I  sent  their  rc|sirt  to  the  I*s-k  Depart-  t*1"1* 
t-2.*th  ult  .and  it  is  very  fidl  and  clear. 

.hat  thev  liave  mode  thorough  and  com-  *  " 


pil.-s,  the  slo|s-  ..f  the  walls— I 
and  various  .dher  details. 
The  following  is  a  summary  of  their  conclusions: 
There  are  no  movement*  of  the  wall  otlier  tlian 
were  t»»  lie  ex|ss.-tisl  in  such  a  bottom.  The  move- 
ment* have  not  in  any  way  lessened  the  stability 
or  dumbilitv  of  the  wall,  and  then-  is  no  indica- 
tion tliat  thev  »  UI  do  so. 

All  tlie  wisslwork  in  the  wall  is  thoroughly  pro- 
tected against  decay  and  against  the  ship-worm. 
Tile  new  svstem  of  capping  piles  under  water  to 
mind  of  surh  as  have  not  been  thoroughly  trained  ,  w  i„,avT  W)sjKht*  bv  placing  upon  them  a  hed 

the  clearing  „,  nmrto,-  inri„«„|  m  Wiring  is  both  effective  and 


til  old  and  new —   SAihsSlury  «il**rr«sn 


French,  tlieGovemmentactuaiy,  Mr.  E.  B.  Elbe 
has  furnished  the  fnllowing  information  as  to  the 
weight  of  a  million  of  standard  gold  dollars  and 
that  of  the  same  number  of  standard  silver  dol- 
lars : 

The  standard  gold  dollar  of  the  Culled  States 
isHitains  of  gold  of  nine  tenths  Kiiene.s8.V8  grains, 
and  the  standard  silver  dollar  contain*  of  silver  of 
nine-tenth*  fineness  41i.5  grains. 

One  million  standard  gold  dollars,  consequently . 
weigh  SJ,Hl».tW0  grains,  or  .\8.750  ounce*  troy,  or 
4,1711  |s«  pounds  troy  of  .1,760  grains  each,  or 
3.6H.*i.~l  pounds  avoirdupois  of  7.000  grains  each, 
or  1  H48-1.0nti  ••  short "  tun  of  'j.000  pounds  avoir- 
dupois each,  or  I  W  V1.000  "long"  Km  of  2.S0o  _ 
pounds  nvnirdnpui*  each. 

One  million  sUndanl  silver  dollars  weigh  412. 
.-s10.<«X>  grains,  or  W».»7S  ounce*  troy,  or  71.0U..V 
pounds  trov,  or  .W.IWa.57  poumls  avoirdupois,  or 
i»  ItU-I.OOu'  "  short "  tons  of  i'.IKKl  pounds  avoirdu- 
eacti,  or  38  307-1.0011  "long  tons  or '.'.tin 
Is  avoirdupois  each. 

round  numbera  the  frdlowiiig  table  represents 
-ight  of  a  million  dollar*  in  the 

: 

Is-wTiiassi  <jf 
Msniluoi  k.iI.1 
siHiiiliirtl  . 


'I 


iii  elementary 
up  of  whhh 


cans  may 
claas  of 


mathematics,  for 
ready  me 
hand,  and  it  is  this 
who  are  particularly  indebted 
for  shortening  compulations,  and  to  whom  we 
would  recommend  this  little  work,  aa  containing 
the  clearest  and  most  concise  explanations  of  any 
intricacy  which  mav  arise  in  nuch  methods  of  com- 
putation with  which  we  are  acquainted,  and  it 
deserves  a  place  as  a  text-book  in  every  school— 
for.  as  alxjve  hinted  at,  the  principles  and  use*  of 
recngnbual  methods  i>r  abridging  lengthened  com- 
putations cannot  be  taught  too  early  in  this  practi- 
cal age. 

We  are  induced  to  call  attention  to  this  rrotu 
the  fact  of  having  received  lately  for  publication 
an  extended  paper  fmm  a  professor  of  civil 
eoginciTiiig  in  a  Western  university,  not  only  im- 
pugning the  generally  received  fact  uf  Uigaritnmic 
computation-  being  shorter  and  simpler,  than 
siu-h  as  are  mom  direct,  but  culling  in  question 
their  oceuracv  as  well !  While  Professor  Comptou 
does  not  refer  directly  to  the  possibility  <>r  such 
attacks,  he  yet  incidentally-  meets  the  objections  by 
explaining  very  concisely  the  process  through 
which  anv  degree  of  accuracy  may  be  attained  by 


tile  plan  upon  which  the  wall  is  at 
tombincsj  the  ncces 


-(  of  mortar  inclosed  in 
be  _  economical. 

As  a  whol 

pry-sent  built  ix>liibtnes  the  necessary  elements  of 
strength  and  durnhilitv,  is  ample  in  its  dimension*, 
is  sufflciently  safe  against  tipping,  ami  «n  far  lias 
Iwen  well  and  faithfully  built. 

Thev-  recommend  some  slight  changes,  hut  noth- 
ing <*sentinl.  such  as  cheapening  the  cost  of  tin- 
concrete  by  using  natural 


It  undue 

(Iniw  on  little  tree*  which  look  like  little  pear 
trees,  and  are  geneially  not  over  twenty  feel  high . 
The  flowers  are  very  much  like  the  lily  of  the  val- 
ley. They  are  pale  and  very  fragrant.  The  nut- 
meg, is  the  seed  of  the  fruit,  and  mace  is  the  thin 
covering  over  tin-  seed.  The  fruit  isabnut  as  large 
as  a  peach.  When  ripe  it  breaks  open  and  allows 
a  little  nut  inside.  The  trees  grow  on  the  island? 
of  Asia  ami  tropical  America.  They  bear  for 
seventy-  or  eighty-  year*,  having  ripe  fruit  upon 
them  all  the  seasons.  A  line  tree  in  Jamaica  has 
over  4.00IJ  nutmegs  on  it  every  year.  The  Dutch 
used  to  liave  all  this  nutmeg  trade,  as  they  owned 
the  Bands  Islands  and 
and  destroyed  the  tret 


lered 
ke 


II  other  trader* 
p  the  price  up 


into  _ 
again  and  the 


had  the 


their  use/and  the  determination  of  the  limit  or  aIl<J  [n  [|f 
error  involved  in  auy  case,  ami  which  the  com-   ,uthoriry  ,,„.  v 


they  once  burned  three  pile*  of  nutmegs  each  Of 
which  was  as  big  as  a  church.  Nature  did  not 
Instead  of  port-  „mpaihixe  with  such  meaimeas.  The  nutmeg 
bind  cement,  and  placing  imire  stone  In  front  of  pUreon,  found  on  the  Indian  islands,  did  for  the 
the  w  all  at  it*ls*sc  in  i-ajs-any  of  such  stone  should  world  what  the  Dutch  had  determined  should  not 
be  accidentally  remuvial.  and  conclude  their  very  be  done— carried  these  nuts,  which  are  their  ft 
complete  and  able  report  with  tile  following  : 

"The  pn*«-nt  cross-lection  of  the  wall  as  de- 
signed by  your  cngineer-in-chief  we  regard  as 
founded  on  correct  principles  of  stability  ami 
economy,  and  the  modinVntimir>  we  suggest  seem 
to  ui>  to  in. prove  it  without  changing  the  idea* 
characteristic  of  the  plan." 

This  report  L»  <loul.tleee  very  gratifying  to  Mr. 
(In-ene,  the  Engineer-in-Chief  of  the  department, 
who  .lesigned  tin-  wall  and  has  superintended  Its 
construction,  and  also  to  tlie  Commissioners,  who 
upiiroved  his  plan*  and  ordered  the  work,  and 
finally  to  tlie  taxpayers.  wImj  have  to  foot  the  bills; 


this  approval  from  the  high>-st 
various  <ritici«ns  upon  this  wall 


The  Ukowtm  ok  l/istxix. 
Tlie  extraordinarily  rapid  growth  of  Loudrn  in 
recent  year*  lias  become  a  source  of  some  anxiety 
to  the  Metropolitan  Board  of  Works,  which  finds 
it  nn  almost  Impossible  task  to  superintend  the 
draining  and  lighting  of  the  new  districts,  which 
now  extend  continuously-  to  Turnham  Onsen  In 
one  direction  and  to  Ealing  in  another.  On  the 
.Surrey  side  of  tlie  river  Thames  nn  less  activity  is 
shown  bv  the  builders,  ami  Sydcnluim.  Chlselhurst. 


Winibbsioii  and  Peckham  Ky 


J 


inrsl  tc 


j  are  n> 

'rMi'tor'ca'n.'arhi's  option,  nirslify  to  any  desirable  wtu^'  ^ive  'iiiii^a'reii*  tinting" thi  yl^'  tv'w  yean  the  metro|sjlis.   the  multitude  of  new  1 
extent.  w.mld  uptsevai -tols-theworkoreitlierliieoiiqs-teiit  chiefly  of  a  kind  to  suit  |s-rsona  whose  incomes 

-   «^.*..s*  or  inler.s,t„l  arsons.  »'-•  m-«lerate,  ami    many  of    them  are  con- 

st rueied  to  accommodate  two  small  families, 
i  French  flat*,  however,  are  not  in  favor  in  England. 


AMENITIES  OF  NEW  YORK  JOUHNAUH>l. 


The  New  York  IVurld  excite  itself  quite  need 
leaslv  over  the  question  of  its  nominal  ownership. 
We  know  of  noi.slv  who  is  specially  interested  In 
finding  a  tangible  person  or  corporation  IkIiiimI 
that  cluuigeable  entity  known  as  the  ll'onld.  un- 
less it  be  two  paper  manufacturing  firms,  who 
have  found  some  ditticulty  in  making  due  service 
of  legal  poH^-ss  instituted  to  recover  unpaid  debt*. 
H  the  person  who  claims  to  have  bean  President 
since  lt*78  of  an  alleged  corporation  owning  the 
IIMi  will  puhhsh  hi*  name,  address,  ami  office 
hours,  i*  might  save  time  ami  shoe-leather  to  the 
lawyer*'  clerks  ami  suhpo-mi  server*,  out  would 
hardlv  bean  item  of  general  Interest.  The  ll  urf.r « 
Kihrs-rish  alsiut  *tock-jnl*lng  advertisement*  may 
■  n-liciite  the  very  modest  value  which  H  place* 
the  use  of  it .  own  columns  for  su.-li  pur 


but  is  b.u»le*»lv  irrelevant  to  the  stale 
oasts  in  TAv  Rim*     We>  tblnk  the  Ivor* 


metd*  made  in  . 

«<aiUI  have  somedifnriilly  m  Hndiiig  a  stis-k-joti 
Wng  or  other  speculative  |*isun  verdant  enougli 
Hve  hundreil 


NtfTEi*. 

Whd  th*.  Plih»kh>  Kikst  Beoax  It. 
The  onlinances  of  th.-  plumbers,  approved  by 
the  Mavor  and  Aldermen  of  1^ anion  In  tlie  thir- 
tieth year  uf  Edward  III.,  ordain  "  that  every-  one 
of  the  trade  shall  do  hi*  wurk  well  ami  lawfully, 
and  that  for  working  a  clove  of  lead  for  gutters  or 
for  roofs  of  houses  he  shall  take  only  1 2d..  and  for 
working  a  clove  for  furnw-e*.  la-lfrv*  and  conduit 
pipe*.  Id.  Also,  that  nn  one  fur  any  singular 
profit  shall  engross  lend  coming  to  Ihe  said  city 
for  sale,  to  the  damage  of  the  i-oiiunonalty.  but 
that  all  persons  of  the  said  trade,  its  well  poor  as 
rich,  shall  Is-  partner*  theivin  at  their  di-sire." 
There  were  many  ordinance*.  l*>th  royal  and  inn 
nicqsil.  in  the  fourteenth  tciiinrv  for  the  saleof 
various  commodities  -•  at  ri-a»xmaiiie  prices."  Tlie 
general  stamlard  .d  "  reasonable"  or  fair  price 
Wbele  the  -.• 


nnd  po.lll  was.  iistoin.    n  here  the  season.*,  u* 

..  the  case  of  forsl,  or  other  circumstances  mad.- a  _ 

.,  cents  for  the  publication  or  customary  price  impossible,  the  local  authnrilsM  »,»|  urvl-v,  Salt 

sufficient  pnsjf  rial  the  »  or/.f  and  its  proprietor  or  t  *1itral  government  itsel  interyen.-.l  to  pre-  ta,  „»,„. 

or  direc  tor  are  .-qiully  destitute  of  character  and   vent  ~-ller*  from  taking  advantage  or  the  necesw-  th«se  flimre*. 


althraigh  a  few  of  them  may  be  found  in  Edin- 
burgh. While  these  extensive  accommodations 
have  been  prepared  for  tin-  middle  classes  of  Lon- 
don, the  dwellings  or  tlie  laboring  people  havr 
l«feii  greutly  improved.  The  filthy,  fever-stricken 
ilens  which  used  to  exist  in  the  vicinity  of  Drury 
Lane.  Orav  s  Inn  Koad,  SmithhVId  and  Chelsea 
Hospital  have  been  swept  away,  and  on  their  sites 
immense  tenement  houses  erected,  in  which  re- 
siiectuble  artisan*  can  find  cheap  and  compara- 
tively comfortahlc  homes, 

'.  R-  CojosTai-crio.v  -During  the  year  lr»l  the 
Pacific  Railway  Company  Us*  laid  a*1* 
.rf  track  in  Colorado,  Wyoming  and  Monlans 
xtensions  re,,re»ente.i  t.v  tlii*  uiileage  are  as 
.  :  Juk-biirc  Branch,  IM  inllss;  Dan 
vec  and  Soiilli  Park  branchr*.  3H  allies;  Ctsli  and 
Northern  Kxtensliai,  m-  miles,  tlreeley,  Salt  Lake  ,v 
Partlh-  llrancti.  10  mile,-.  Iheg.ui  hraiich.  75  miles 
Tlusw  new  lines  briua  tlie  grand  total  uf  track  ..wiwd 
iui.I  <>|s-rat.*l  bytb.-  l'm«i  Pacirk-  up  to  H.74H  rallrt 
Passenger  train,  sre  m.t  vet  rutiinng  over  ch.  Oregon 


u. 

luiol 

miles 
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ENGINEERING  NEWS. 


SHAFT  SINKING  UNDER  DIFFICULTIES  AT  flnish«»l  inside  diameter  of  7  ft.  8  in.   The  tunnel 
DORCHESTER  BAY  TUNNEL.  nir»;,.r5rir."B.'»1,d!2^ 

being  thus  made  tor  a  final  lining  of  brickwork 
throughout.  12  in.  thick,  for  the  purpose  of  reduc- 
ing friction.  Tills  brick  work  is  intended  to  be 
water  tight,  and  at  the  inlet  abaft  gates  and  an 
outfall  newer  will  he  huilt,  leading  front  the  tank 
newer,  *o  that  the  m-wase  can  be  discharged 
directly  into  the  bar  at  this  point  and  the  tunnel 


by  d.  mcn.  OTAcrrcR.  mm.  a.  s.  c.  b. 


The  body  of  thin  paper  will  be  devoted  to  a  de- 
tail of  actual  experience  in  shaft  building  nnder 
difficult  circumstance*:  but  that  the  existing  local 
conditions  may  be  belter  uudenitood  we  will  com- 
mence by  a  abort  general  sketch  of  the  work  with 
which  these  shafts  are  Immediately  connected. 

The  system  of  improved  sewerage,  now 


last  flection  as  a  "preventer,"  the  two  sections  wen 
allowed  to  dip  down  between  the  clamp  beams  in 
a  aerie*  of  abort  jumps,  by  carefully  slackening 
and  then  tightening  the  nut*  cm  the  clamp-rods 
with  a  long  wrench.  A  little  practice  enabled  the 
workmen  to  keep  the  maw  under  perfect  control. 
When  No.  S  section  occupied  the  place  in  the 
damp*  previously  held  bv  No.  I,  the  nuts  were 
screwed  up  tight.*  the  lackle  cast  off,  and  the  third 
auction  bolted  on,  and  lowered  in  like  manner. 


pumped  out  examined  and i  eleWsVsdTwuen  such  a  Thla  proceaa  was  repeated  until  the  cutting  edge 
nrocealiug  mar  be  deciued  necessary.    To  inter-  on  the  first  section  had  reached  hard  bottom,  when 

L'-"-' —   1 — —  were  loosened,  and  thereafter  utiliied 


carried  out  by  the  city  of  Biwtoin,  i»  too  extensive       ■  . 
and  complex  in  its  ramifications  to  be  treated  of 
in  this,  paper.     We  will,  then-fore,  begin  at  the 
pumping  station  on  Old  Harbor  Point,  the  termi- 
nus of  the  tow-grade  intercepting  sewers. 


cent  any  solid  matter  that  may  pass  Into  the  tun-  the  clamps 
nel.  a  sump  fl  ft.  deep  is  provided  at  the  hot-  a»  guides, 
ami 


'I 

rlo     ,  ..  .1  ,l,:Lfl, 


tl 


la- 


le  pumping 
>n  Moon  Island 


The  sewage,  in  passing  from 
tlon  to  the  point  of  final  deliver 
must  cross  under  Dorchester  Hay,  a  navigable  arm 
of  Boston  harbor,  about  two  miles  wide  frnn: 
shore  to  shore:  and  to  this  end  an  Inverted  syphon 
or  submarine  tunnel  becomes  necessary. 

After  au  examination  into  the  geological  form- 
ation of  this  region,  It  was  determined  to  locate 
the  horizontal  portion  of  the  *_,  |dion  at  a  sufficient 
depth  below  the  surface  of  the  water  to  Is-  entirely 
contained  within  the  rock  which  was  found  to 
underlie  the  bay.  This  determination  lixed  the 
average  invert  grade  of  the  finished  tunnel  al*>ut 
1 1 J  ft.  below  mean  Ion  tide,  or  Boston  City  datum. 
The  ship  channel  is  only  In  ft.  deep  at  low  water, 
but  the  material  overlying  the  na-k  was  mud. 
clay,  sand  ami  gravel,  so  irregular  in  its  dejaa.it. 
and  so  unreliable  in  its  general  character,  that 
tunneling  through  it  wits  an  Impossibility  with 
the  Atlantic  oceau  practically  overhead. 

Tlie  rock  to  be  passed  through  belong*,  to  the 
clay-slates,  with,  so  far,  infnspicnt  strata  of  very 
hard  conglomerates.  Hut  at  some  remote  period 
this  ancient  sea  Moor,  iu  taking  its  present  trough- 
like  shape,  has  been  subjected  t  noons  pres- 
sures, much  disturbing  the  original  stratification, 
breaking  the  beds  ill  many  places  and  leaving 
them  tilted  at  high  angles  to  the  horiuon.  The 
numerous  faults  consequent  on  this  action,  have 
generally  well  filled  again  by  injeetive 
material,  but  crevices,  fortunately  slight 
in  extent,  are  frequent,  which  communicate 
more  or  leas  directly  with  a  water-bearing  stratum 
of  sand,  gravel  and'  boulders,  which  sevm»  to  he 
continuous  over  the  surface  of  the  rock.  Wherever 
cut  by  the  tunnel  section,  these  wains  allow  a 
greater  or  leas  percolation  of  sea  water  into  the 
workings  below,  amouutlhg  at  bis  date  iJuly. 
li&il.  to  11£  millions  of  gallons  daily,  which  can. 
of  course,  onlv  be  removed  by  constant  pumping; 
the  length  of  the  tunnel  now  excavated  being 
4,900  ft. 

The  lower  plate  is  a  general  profile  of  the  tunnel, 
anil  shows  the  ns  k  dipping  rapidly  from  east  to  «>'- 
west.  To  ineel  this  nn-lc  at  as  high  an  elevation 
as  possible,  the  western,  or  inlet  shaft,  waa pushed 
out  about  1 .400  ft.  from  the  Boston  shore  of  the 
bay.  and  connection  made  between  it  ami  the 
pumping  station,  bv  a  high-grade  tank  sewer, 
founded  upon  an  riiilwnkment,  and  protected  by 
rip-rap  and  a  sea-wall.  Four  mimps,  of  a  capacity 
of  2.>.OOO.Ii0ti  gallons  each,  dalfy.  will  raise  the  *ew;- 
uge  a  height  of  about  43  ft.,  arid  deliver  it  into  this 


naequently  at  Hamduho  the  Material  Excavated.— Before 
the  permanent  hnuuing  cages  were  put  in  place, 
the  material  excavatedm  sinking  the  shafts,  and 
in  driving  a  considerable  portion  of  the  tunnel  as 
well,  was  handled  by  an  arrangement  shown  at 
Fig.  1.  Plate  I,  This  was  simply  an  out-haul,  work- 
ing through  a  single  blta-k  lashed  to  the  head  of  a 
mast  planted  in  the  bulkhead  :  this  mast  leaned 
were  outward  at  the  top— over  the  side  or  the  bulkhead. 
In  using  this  arrangement,  the  bucket  Is  hoisted  a 
distance  above  the  shaft,  fixed  by  experiment— 
the  out-haul  being  hooked  on  to  the  bucket  just  as 
it  reaches  the  mouth  of  the  shaft— and  the  slack 
hauled  in  as  the  bucket  ascends  ;  when  the  bucket 
stops,  the  end  of  the  out-hall  is  made  fast  to  a 

descending 
the  length 

of  the  out-haliTuntii  it  hangs  vertically  from  the 
top  of  the  mast,  and  over  the  sides  of  the  bulk- 
head, where  it  can  las  dumped.  A  reversal  of  this 
process  will  tiring  the  bucket  again  to  the  top  of 
the  shaft,  where  the  out-haul  is  unhooked,  and  the 
bucket  lowered  to  the  bottom  for  refilling. 

Sixkixo  Wot  oh  Isixt  Siiajt.— All  of  the 
foregoing  description  applies  to  the  three  -baits, 
generally.  We  will  now  confine  our  remarks  to 
the  west  shaft,  where  the  depth  of  the  material 
overlying  the  rock  waa  greatest,  and  the  difficulty 
of  sinking  in  like  degree  increased. 

Previous  to  the  letting  of  the  contract,  teat 
borings  had  been  made  over  the  line  of  the  tunnel 
by  the  city  of  Boston,  and  the  results  exhibited. 
"Owing  to  the  great  expense  of  so  doing,  these 
borings  in  no  |' 
anil,  therefore, 
cation  of  the  present'  . 

stratum  of  boulder*,  sand  and  gravel,  lying  imme- 
diately on  the  rock,  and  containing  a  large  body 
of  water.  At  this  west  shaft,  eapvclally.  the  worst 
feature  sliown  by  the  borings  waa  a  sandy  clay. 


the  bait  of  the  incline,  from  which  sump  the  ma- 
terial may  la-  removed  by  dredging  through  the 
shaft.  The  middle  shaft,  shown  on  the  profile,  ia 
simply  for  working  purpiw*.  and  may  be  finally 
filled  up. 

IU'Lkiikaos  visit  T  Shafts — As  all  the  shafts  are 
located  in  water,  from  3  ft.  to  IS  ft.  in  depth, 
pending  upon  the  state  of  the  tide,  bulkheads  « 
necessary,  from  which  to  commence  operations, 
and  to  protect  the  mouth  of  the  shaft  from  dam- 
age by  stoiin,  ice,  passing  vpwU,  etc.  As  shown 
at  Figs.  1  and  Plate  L,  the*1  bulkheads  consisted 
substantially  of  a  box  20  ft.  square  inside,  formed 
of -.ok  piles'drivi-n  2'j  ft.  ajjart  rroin  center*,  and 

capped  by  I'm.  X  11.'  in.  hard-pine  slicks,  fnuuedat  cleat  on  the  mast,  and  the  bucket  In 
Ihe  corners,  and  drift-ladled  to  the  head  of  each  pile,  will  pass  through  a  curve  regulated  by 
These  caps  »  ere  further  secured  at  the  corners  by 
■  J  in.  ;<  iJ-iu.  angle-braces,  dovetailed  into  them. 
The  box  was  linisl  inside  by  t  in.  loiigued  ami 
grtsrved  shccl-piling.d  riven  lo  hard  Is  it  torn  .and  well 
spiked  to  four  lines  of  4  in.X  10-ln.  inside  wale  pieces, 
I  liitsiilc  of  the  piles  were  two  seta  of  12-in.  X  12-in. 
hanl-pine  timbers,  spaced  4  ft.  apart  vertically,  and 
ladled  to  the  piles  by  I l.-in.  laills.  and  lied  at  the 
corners  of  each  set  by  2-in.  diagonal  rials.  The  top 
of  this  bulkhead  was  la  ft.  alaive  mean  low  tide, 
the  average  rise  and  fall  of  tide  being  10ft.  After 
the  iron  cylinder  had  la-en  started  within  this  Ihjx. 
tlie  s{Htre  surrounding  the  cylinder  was  compiuily 
filled  with  puddle  clay. 

Thk  Iron  Cyusdkiis.— To  quote  from  the  speci- 
fications, •iron  cylinders  were  to  be  sunk  to  a 
depth  sufficient  to  give  them  a  firm  Waring,  to 
insure  the  exclusion  of  tide-water,  and  to  pass 
through  ground  otherwise  difficult  to  excavate." 
The*  cylinders  are  II  ft.  0  iu.  Inside  diameter.  fVj 
in.  thick,  and  east  in  solid  sections  .'i  ft.  long.  The 
flanges  are  .'»',  Iu.  wide  over  all.  '.'  in.  thick,  and 
faced  true  for  a  width  of  4  >,  in.  in  from  the  exte- 


lic  great  expense  ni  so  uoing.  lucee 
i  place  jwnetratcd  the  rock  proper. 
.  ihev  failed  to  give  any  certain  indi- 
priswms-,  at  each  shaft  at  least,  of  a 


waa  leiT between  anv  two  abuttiug  cylinders,  on 
the  inside,  to  Is- caulked  with  lead  If  found  neces- 
sary    Th.-  sections  were  connected  by  thirty 
turned  laills.  1 1 B  in.  diameter.  In  each  joint,  and 
the  bottom  section  in  each  slmft  was  provided 
with  a  cutting  edge.  12  in.  deep.    The  weight  of 
section  was  r,  tons,  or  I  ton  to  the  lineal 
fisit  of  iron  cylinder.    Tlie  joints  were  made 
water-tight,  by  first  painting  theni  with  thick  ml 
lead,  and  then  passing  four  turns  of  cotton  wick- 
dippcd  in  the  |wlut.  around  the  outside  line 
grummets  of  the  same  wtcklng, 
were  put  under  the  heads  and 
•onneeting  laills.    These  joints 
sater-tight. 


1 '  v. 


I.  ll|ll|HSl 

if  the  holt  holes: 
dipped  In  paint, 
nuts  of  all  the 
proi  td  perfectly 
Sivki.no  the  Cyuxtikks.— After  the  bulkheads 


tank-sewer,  the  invert  grade  of  which  i*  UkS  ft,  were  completed,  pile  wliarves  had  to  be  built  ad 
above  city  datum.    This  tank  is  double,  each  sec-  joining  them,  upon  _  which  to  place  the 

fresh-wat* 


tion  being  H  ft.  wide  bv  111  ft.  high,  ami  the 
terior  ia  provided  with  a  series  of  dams,  which 
will  intercept  any  heavy  material  that  may  |»ss 
through  the  screens  provided  at  the  entrance  to 
the  pump  well.  Either  compartment  of  the  tank 
can  be  shut  off  by  gates,  and  cleaned,  and  by- 
means  of  stop  planks  the  velocity  head  can  la-  Ing  tackl 

greatly  increased  and  the  tank  sewer  used  to  flush  and  4-in.  nianilla  mis-  was  suspended  from  the 
nut  the  tunnel,  sea-water  being  pumped  Into  the  apex  of  these  shears.    Owing  to  delay  in  obtaining 


engines,  boiler*.' coal  bins,  fresh-water  tanks,  etc. 
To  handle  the  five-ton  evliiidcrsvi  lions,  four  stout 
sbear-|ailes  were  erected,  resting  on  the  corners  of 
I  lie  bulkhead  and  meeting  at  the  top,  i»er  the 
center  of  the  pn>r«i*.-d  shaft,  where  the  ends  were 
i  tu-'l  l>v  r.  1 1  -  -  lu-.lii:in  I'll.'-  I.  Plate  ll.  A  hoist- 
tackle  of  two  triple-sheaved  "  iiiasling-blocks." 


tank  for  this  |nirpn*e 

At  the  inlet  sliaft,  the  bottom  of  which  is  143 
ft.  below  datum,  the  tunnel  commences,  and  runs 
in  a  south-eaatwardly  direction  for  a  distance  of 
0.090  ft.,  to  the  center  of  the  east  shaft,  the  bot- 
tom of  which  is  144  ft.  la-low  datum  :  at  thus  lat- 
ter point  the  tunnel  grail 
the  rale  of  1  fl.  vertl  ' 


the  proper  kind  of  clay  filling,  and  to  avoid  the  in 
creased  friction  as  well,  the  first  five  cylinder  sec- 
lions  In  each  shaft  were  put  in  place  by  means  of 
friction  clamps,  as  sliown  at  Fig.  2.  Plate  I.  These 
clamps  were  made  of  two  com|amtid  laramaof  hard- 
pine  timber,  thrown  across  the  bulkhead,  one  each 
uimences  to  rise  at  side  of  the  cylinder.  Each  beam  was  coiii|s>si-d  of 
ft.  horizontal,  and  three  12-lu.  X'.'0-in.  sticks.the  inner  one  of  each  beam 


The  tunnel  grade  had  to  be  finally  lowered  8U 
ft.  below  contract  grade  to  meet  thia  changed 
condition  of  affairs. 

Tlie  material  wa*  actually  deposited  at  the  west 
sliaft.  in  alwut  the  following  sequence:  Commenc- 
ing at  the  top.  mud  8  ft.,  pure  sand  ,1  ft,,  and  then 
strata  of  varying  thicktwwae*  or  pure,  tough  clay— 
clay  with  thin  seams  of  fine  sand,  and  clay  in- 
timately mixed  with  sand.  Above  the  surface  of 
the  solid  rock,  and  meeting  the  clar  and  sand 
deposits,  was  a  stratum  14  ft.  thick,  of  barge 
boulders,  gravel  and  very  sharp  sand,  and  in  this 
lowermost  stratum  water  to  the  amount  of  about 
17 ,000  gallons  per  hour  was  found.  This  water  was 
>  salt  and  seemingly  in  direct  communication  with 
the  bay  above. 

Iu  the  sand  seams  struck  before  the  boulder 
stratum  was  tapped,  brackish  water,  in  maximum 
quantity  not  exceeding  200  gallons  per  hour,  was 
found,  but  these  seams  generally  drained  out  and 
gave  little  or  no  trouble.  The  surface  of  tlie  solid 
na  k  was  finally  located  at  the  west  abaft  128  ft. 
below  city  datum. 

Seven  cylinder  i«s.-lions,  making  35  lineal  feet 
of  iron  shafting,  were  sunk  without  much  trouble, 
hut  at  this  point  the  frictional  resistance  of  the 
clay  was  sufficient  to  prevent  any  further  sink- 
ing of  the  iron  lining  hy  its  own  weight  merely, 
although  the  material  was  excavated  below  the 
cutting  edge.  At  this  time  the  surface  water  was 
entirely  excluded,  and  the  sliaft  waa  dry.  A  dead 
weight  of  at  first  M  tons  was  now  applied  as  fol- 
lows: On  top  of  the  flanges  forming  the  second 
cylinder  joint,  or  10  ft.  from  the  bottom  of  the 
shaft,  a  platform  was  built,  made  of  4  12-in.  X 
12-in.  hard  pine  sticks,  laid  in  pairs,  parallel  to 


continues  at  this  grade  for  a  further  horitontal  fa  ing  carefully  fitted  to  the  outside  of  the  cylin- 1  each  other,  leaving  a  d  in.  space  between  the  two 
distance  of  »W  ft.,  until  tlie  tunnel  pierces  the  sur-  der:  to  increase  the  friction,  four  vertical  timbers,  sticks  in  eachjatir.  and  a  space  of  4Jt.  between 
face  of  the  ground  on  Squantiim  Head,  which  12-in.  X  12-in.  and  4  ft.  long,  wen-  boiled  to  the 

inside  of  the  la-anis.  as  shown  on  the  plan.  The 
clamps  were  ilniwu  together  and  made  lo  hold 
any  object  between  them,  by  tightening  up  the 
nuts  on  two  J'^-ln.  iron  rods  that  passed  through 
the  hnuus,  one  each  side  of  the  cylinder  .'ection. 
We  -lioul'l  here  remark  that,  owing  to  its  resinous 


which 

forms  the  eastern  side  of  Dorchester  Bay. 

At  the  eastern  terminus  of  the  tunnel,  the  in- 
vert grade  is  14.4  fl.  alaive  datum,  and  from  this 
iioint  the  sewer  is  continued  in  an  open  cut  screes 
Squnntiirn  Head,  and  then  on  an  enilmnkment 
over  the  shoal  water  lying  Iwtween  the  Head  and 


II, 

lilt 
la-li 


,  to  the  collecting  hasin  on  the  island,  nature,  hard  pine  is  not  well  adapted  for  use  in 
from  which  basin  the  sewage  is  emptied  into  the  that  part  of  thela-ani  batching  the  cylinder:  white 


bay  at  each  ebb  tide  by  an  appropriate  system  of 
gates  ami  outfall  chamber*.  The  point  of  dis- 
charge Is  four  and  one-half  miles  In  a  direct  line 
from  the  State  Hou«-  iu  Boston. 

Dimensions  or  Tl.wki.  ami  Snarls.-  Tin- tun 
nel  and  the  shafts  are  circular  in  section,  with  a 

■  <av  civil 


pine  is  much  better,  but  in  our  case  could  not  be 
obtained  in  time  of  the  rcquinsl  dimensions.  The 
met  heal  of  operating  these  friction  i  lamjis  was  as 
follows-  No.  1  section  was  first  lowcnsl  down  be- 
t  »  •  en  tie  l», i  ns.  and  .  lamped  fast  N  ..  '.'  an  tlon 
was  next  lowered  down  u|s>n  No. 


pairs.  Tlieae  four  sticks  were  accurately 
1  to  the  inside  of  Ihe  cylinder  with  as  Rn-al  a 
ing  surface  on  the  llanges  as  waa  possible, 
holes  lieing  made  in  them  for  the  heads  of  the  cyl- 
inder bolla.  Two  struts  12  in.  X  12  in.  and  4  ft. 
long,  were  let  in  between  the  pairs,  and 
at  right  angles  to  tbem,  so  as  lo  leave 
a  central  opening  4  ft.  square,  opp-aule 
tlie  ends  of  these  struts  and  between  the  sticks 
forming  the  pairs,  four  wedges  were  now  driven 
mid  the  whole  structure  thus  secured  in  the  cvlin- 
der  A.  sliafl  4  ft-  square  inside,  made  of  4-in. 
plank.  ..'ii  end,  and  internally  braced.  wa»  next 
erected  "» ,nis  platform,  and  the  spacec 


1.  Ihe  joint  la.x  shaft  well  packed  with  iron 
I  the  connecting  bolts  put  in  and  screwed  puddling  furnace.    As  the  cylinder  dei 
np:  with  the  hoisting  tackle  still  attached  to  the  the  friction  became  gri-ater.  this  dead 


lltside  I  hi 
refuse  from 
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increased  to  *  little  over  100  torn  by  putting  In  a 
*»ond  platform  and  box  hlglier  up  in  tho  shaft. 
Eight  heavy  screw, jacks  were  also  applied,  in  addi- 
tion to  this  weight,  on  tho  top  flange  of  the  cylin- 
der, reacting  against  trussed  beams,  secureu  bv 
chains  to  the  bulkhead  nth*. 

When  the  rutting  edge  of  the  shaft-lining  had 
rrached  a  point  87  feet  below  city  datum,  tlie  area 
of  surface  then  exposed  to  possible  friction  being 
J'"!.'*)  *q.  ft.,  all  our  combined  appliances 
failed  to  push  it  any  further,  and  the  use  of  the 

CoKTTNCATlOfi  op  the  Shaft  to  Rock.— No  plan 
whatever  of  continuing  the  shaft  after  the 
cylinders  were  pushed  as  far  M  was  possible 
being  specified,  the  contractor  was  at  liberty  to 
adopt  anv  method  that  might  seem  to  hint  most 
fitting.  From  the  data  before  him  timber  was 
deemed  sufficient,  and  a  timber  lining  was  adopted: 
the  sliaf t  was  dry.  all  water  from  above  excluded, 
and  nothing  hut  clay  indicated  below  him  until 
the  rock  was  reached.  Of  the  wisdom  of  lliin  d.- 
ciainn  we  will  here  say  nothing.  considering  thai 
all  the  known  data  was  derived  from  deep  boring 
—which  more  often  lead  to  trouble  than  exhibit 
the  actual  condition  of  affairs. 

The  timber  shaft  was  10  ft.  square  inside,  and 
built  of  I?  in.  X 13  In.  spruce  timber,  laid  skin  to 
skin.  A»  shown  at  Fig.  1,  Plate  II..  the  sticks 
were  cut  ami  laid  in  alternate  lengths  of  10  ft. 
and  12  ft.,  locking  over  each  other  at  the  corners, 
and  to  prevent  the  shorter  timbers  from  being 
forced  inward  thev  abutted  against  cleats  4  in  X 
10  in.xl«  in.,  well  spiked  to  the  long  sticks.  They 
were  further  held  in  place  bv  the  bracing  described 
further  on. 

The  first  timber  course  laid  wus  only  8  ft.  10  in. 
square  mside.  each  succeedim:  course  stepping ; 
back  2  in.,  until  the  full  dimension  of  10  ft.  square  ! 
was  reached.  This  was  done  to  give  tin?  cutting  | 
edge  of  the  iron  cylinder*  a  tieahng  on  top  of  the 
limber  work,  at  least  in  the  center  of  the  four 
aides.  Between  the  top  course  of  the  timber-work  ! 
and  the  iron,  a  space  4  in.  wide  was  left,  in 
which  4-in.  sheet  piling  was  driven  nut  horizontal- ' 
ly  into  the  clay  and  the  comers  outside  the  circle ; 
lliu*  ckswd. 


equality  of  settlement  was 
and  "  props."  All  timbering 
only  be  put  in  place  by 


The  greatest  ilifficutlv  to  lie  dealt  with  from  the 
start,  and  the  chief  objection  against  such  a  com- 
pound shaft  of  iron  and  wood,  wax  that  of  proper- 
ly  connecting  the  two.  The  corners  of  a  sqaare 
wooden  shaft  are  the  points  best  adapted  fnr  the 
location  of  any  suspending  members,  but  in  our 
case  these  comers  were  outside  the  cvlinder,  and, 
consequently,  not  available.  At  first  four  of  the 
cylinder  bolts  were  removed  from  the  bottom 
joint  in  the  cylinder  and  replaced  by  four  l'|-in. 
rods,  with  nuts  at  the  top  and  llpjxsl  "plates,  catch- 
iDg  under  the  bottom  of  the  second  timlier  coarse, 
and  secured  by  1 -in.  rag  bolts  to  this  course;  below 
this  the  hanging  was  continued  bv  vertical  plank 
spiked  to  the  timbers. 

Aa  the  shaft  increased  in  length,  these  1>,  in. 
rods  were  supplemented  by  four  rods  3  in.  in 
diameter,  suspend.d  opposite  the  center  of  each 
aide  of  the  shaft,  from  heavy  iron  cast!  ngs.  bolted 
on  top  of  the  second  cylinder  joint.  An  iron 
plate  0  in.x  '.,in.  and  8  ft.  long,  was  bolted  by 
eight  bin.  holts,  to  the  middle  of  each  side  and 
at  the  top  of  this  plate  was  an  I -shaped  head  V  In. 
1X4  in.,  through  which  the  9-Tn.  rod  passed.  aD(i 
was  i  here  secured  by  u  nut. 

This  timber  shaft  was  sunk  with  very  little  t  mu- 
ble  to  a  point  98  ft.  Isdow  datum,  with  a  maximum 
quantity  of  water  from  the  thin  sand  seams  not 
exceeding  31*1  gallons  per  hour.  But  at  ihe  point 
lint  mentioned,  water  suddenly  burst  in  from  be- 
low at  the  rate  of  about  10,000  gallons  per  hour, 
driving  out  the  workmen  and  rapidly  Ailing  the 
shaft,  to  low-tide  mark.  A  steam  pump  was  at 
oner  pot  in  place  and  the  shaft  again  emptied.  An 
examination  showed  that,  while  the  source  was  at 
some  point  below  the  bottom  of  the  shaft,  the  wa- 
ter had  in  places  forced  its  way  np  behind  the  tim- 
bering and  was  entering  the  shaft  in  jets  through 
every  possible  crevice.  And.  what  was  worse, 
the  main  stream  was  undermining  the  sides  at  the 
bottom,  and  the  jets  above  were  washing  the  fine 
sand  inside,  leaving  voids  outside  the  shnft  -lining. 
The  sides  were  at  once  calked.and  the  walerdriven 
to  the  bottom,  and  the  8  In.  X  S  in.  brae  ing,  onlv 
partly  in  place,  was  completed  to  within  4  ft.  of 
the  bottom.  The  iron  cvlinder  soon  commenced 
to  sink  very  slowly,  showing  that  the  ground  sur- 
rounding the  shaft  was  in  motion  clear  to  the  sur- 
face. The  bulkhead  and  the  adjoining  portion  of 
the  machinery  wharf  -auk  with  the  cylinder. 

Tlie  bottom  was  now  a  sandy  clavl  the  water 
posting  to  the  southwest  corner  of  "the  shaft  a* 
soon  as  we  comm.  need  relinking.  The  material  to 
tbe  east  and  north  side  seemed  to  drain  out  and 
remain  quite  firm,  while  no  the  ntber  sides  it  soon 
became  very  soft,  in  places  semi-fiuid.  This  action 
increased  the  strain  on  the  soft  sides  and  tended  to 
of  the  horizontal, 
.  dly  tbin  <h?  e«t. 
f "  "■  "•'     !       ■•     1  •  ' 


increased  tlie  strain  on  the  sof 
throw  the  timber  courses  nut 
the  west  side  em^r  r  m~r.  ropi 
A/  >,ng  »■  t«-  b-nieiB  rami 


arrested  by  "rakers" 
on  tbe  soft  sides  could 
only  be  put  in  place  by  first  carefully  poling 
those  aides,  but  suiplui  material  would  escape  in- 
side, and  increase  the  pressures.  All  went  well 
enough  under  the  circumstances  until  we  reached 
grade  lot,  when  we  suddenly  struck  n  stratum  of 
soft,  almost  dough-like  clay,  which  we  afterwards 
found  was  the  direct  covering  of  the  water-bear- 
ing  stratum  of  boulders,  etc.  Into  this  soft  mate- 
rial mir  rakers,  props,  etc..  rswilvsnnk  and  became 
useless  a.-,  supports,  and  thereby  the  stiain  upon 
tlie  rods  and  hanging  members  on  the  >oft  sides 
was  enormously  increased,  and  the  wot  and  south 
3-in,  rods  both  broke,  just  above  the  lower 
nuts;  the  immediate  canse  being  the  slight  bend- 
ing of  the  L shaped  beads  of  the  »trap9,  thus 
acting  as  levers  on  the  nuts  and  ends  of  the  rods. 
Some  of  the  plunk  laving  also  commenced  to  give 
way.  anil.  I*?ing  behind  the  corner  bracing,  could 
not  be  repaired. 

Two  *t ram  pumps,  a  No.  N  Blake,  and  a  No.  In 
Kuon  Irs.  were  nt  this  time  located  ill  the  timber 
portion  of  ihe  shaft,  supported  ii|io|i  plnlloruis. 
the  di-H-hiii*£,f  and  -Ac  in  pipes  wen  clamped  to 
both  the  iron  cvlinder  and  to  the  sides  of  the 
wisalen  shnft.  As  soon  as  tlie  ".'-In.  rods  broke, 
severing  the  connection  on  those  side*  between 
the  iron  ami  the  wood,  ihe  lower  |iortioii  liegan  to 
eettlc  more  ruiudlv  than  the  cylinder.  Tile  effect 
of  this  was  to  break  the  tnjttom  elbow  on  the  dis- 
charge column  of  our  large  pump,  Dissling  the 
lower  portion  of  the  shaft  to  the  height  of  the  sue 
lion  on  our  reserve  pump,  the  No.  is.  at  a  very 
crltnal  jM-rtod.  This  damage  was  leputred  as  - 1 -in 
aa  possible,  tout  a  re-oerurrencc  of  the  accident 
prevented  by  i-lingiug  both  of  nur  |simw  bv  wire 
rope  to  the  iron  cylinder,  and  wedging  up  be- 
tween pump  and  platform  as  the  wuslnn  sluift 
settled. 

On  sounding  through  tin-  soft  stratum  hard  bob 
torn  won  found  about  T  ft.  below  the  then  bottom 
of  the  alkaf  t.  and.  us  this  was  very  near  the  point 
which  tlie  boring  indicated  as  rock,  we  continued 
sinking.  After  some  tedious  and  daugerous  work, 
and  much  trouble  and  delay  from  our  pump*, 
which,  aa  is  usually  the  case,  were  always  breaking 
down  just  when  most  needed,  we  reached  the  bard 
bottom  only  to  find  it  was  not  ledge  rock,  but  the 
top  of  a  boulder  stratum,  of  then  unknown  depth, 
and  the  source  from  whence  came  all  our  water, 
now  much  increased  in  quantity.  The  sand  in  this 
delimit  was  unusually  sharp,  and  would  scour 
through  a  brass 
than  three  days, 
delays. 

We  attempted  to  sound  tbe  boulder  stratum  bv 
driving  iron  liars,  hut  failed  to  get  any  satisfactory 
results  until  we  started  an  artesian  boring  in  a  ,V 
in.  pipe,  and  finally  drilled  some  8  ft.  into  tlie 
ruck,  establishing  its  actual  depth  and  character. 

At  this  time  the  bottom  portion  of  our  timber 
shaft  was  in  very  bad  ahape,  many  timbers  broken, 
tlie  hanging  appliances  a  failure,  and  the  courses 
verv  much  out  of  tho  horizontal.  To  continue 
shilling  under  these  conditions  was  to  invite  cer- 
tain disaster.  On  the  other  hand,  if  we  slopped 
■inking,  the  only  alternative  to  building  a  new 
shaft  in  another  location  was  the  somewhat 
desperate  ono  of  attempting  to  relimber  tbe  lower 
Its  ft.  uf  the  shaft  in  the  face  of  the  moving 
ground  and  tbe  consequent  pressures.  We  de- 
termined to  retlmber  without  wailing  for  tbe 
ground  to  settle. 

The  upper  ft.  of  tlie  t  unbar  work  was  si  ill  in 
good  condition,  tbe  course*  almost  level,  and  ibe 
lacing  intact.  This  portion  we  concluded  to  leave 
In.  hut  it  had,  first  of  all,  to  Is?  securely  connected 
with  the  iron  cylinders,  and  upon  the  integrity  or 
this  i  ounce  I ii hi  all  success  depended.  Iron  nsls 
abandoned  in  our  plans  tor  several  rva-sms. 
nnmng  these  the  difficulty  of  attachment,  and  the 
fact  that  in  one  place  certain  obstructions  in  the 
shaft  prevented  a  fair  b-.td.  Iron-wire  cable*  were 
substitutisl  for  nsls.  Four  cables,  made  he  Koch- 
ling  Bros.,  were  at  lirst  used,  each  cable  r>'4  in.  in 
circumference  and  ft.  lung  from  hearing  to 
bearing  of  the  eyes,  and  ibimbh's  spliced  into  each 
end.  The  upper  eye  was  made  heart -shaped,  so  that 
the  lashing  to  be  used  would  not  ride  and  cut  under 
tbe  stiain  to  be  put  upon  it,  the  lower  eye  was  mailc 
to  take  a  3-in.  Iron  pin,  and  the  splices  on  ench 
cable  were  lurther  secured  by  hrmin  iron  clamps 
bolted  over  them.  On  lop  of  the  first  or  lower- 
most cylinder  joint,  (wo  hard  pine  timbers, 
12-in.  ■  3«|.iii..  were  placed,  after  having  first  been 
accutately  idled  to  the  inside  of  the  cylinder  ; 
boles  were  Istred  vertically  through  tile*  slicks, 
just  clearing  Ibe  cylinder  flanges,  ami  passing 
through  the^e  boles,  secured  above  by  nuts  ana 
12-in.  cast-iron  w ashen-,  were  four  eye-to  Its  made 
of  2^-in  round  iron  ;  two  struts  were  driven  be- 
tween the  12-in.  *  20-io  timbers,  to  prevent  mo- 
tion. 

The  lower  connection  for  tbe  cablet  was  more 
troublesome.  At  the  point  selected,  two  hard- 
pine  beams,  IS  in.  «?0-in.  and  12  ft.  long,  were  in- 
serted in  the  shaft  horizontally,  ihe  ends  extend- 
In*'  'Mt  under  ths  sides.  These  la  s  beam*  ran  in 
rt-  M"»  Vtttha  »«  ''is  rt*rter  beaees  is  die 


in.  thick  In  less 
wr  and  dangerous 


cylinder,  and  were  vertically  under  them.  Around 
each  of  tbe  12-ft.  beaniB,  and  directly  under  the 
eya-bolts,were  four  iron  sitrrups.  each  « in.  by  1  in., 
with  two  eyes  in  each  stirrup  just  over  the  center 
of  tlie  beam. 

Between  these  eyes  the  lower  end  of  the  cable 
was  inserted  and  secured  by  a  2-in.  Iron  pin.  The 
np|*>r  eye  of  each  cable  was  now  lashed  to  its 
proper  eye-bolt  by  steed  wire  ripe  set  taut  by  a 
purchase  connected  with  tlie  hoisting  engine. 

Tbe  connection  being  now  completed  between 
the  iron  cylinder  and  ihe  2fl  ft.  of  wood  work  to 
be  left  in  place,  the  workmen  commended  replac- 
ing the  old  criplcd  timbers,  below  ibe  hanging 
beams,  with  new  and  level  courses :  in  other  words, 
rebuilding  the  lower  portion  of  tlie  shaft.  As 
shown  on  Fig.  1,  plate  II.,  u  system  of  tirals'r  hang- 
ing wa*  first  attempted  with  I  in.  plunk,  which 
plank  acted  al  the  same  time  as  struts  for  the 
comer  braces,  'this system  was  soon  abandoned. 
It  was  all  right  lliwriiii  ullv.  and  bud  it  l»-en  as 
easy  or  application  in  the  shaft  »s  on  nap  r, 
would  luMioubt  have  onswensl  admirably.  Mil  in 
practice  it  was  fouud  imjs>*sihii-,  under  liieciieum- 
stances,  to  keep  the  inside  faces  of  the  timbers 
xiifhcieiitly  true  lo  plank  against  in  the  iiuuiuct 
lntcndtd.  The  same  principle  was,  however,  re- 
luinod  by  using  in»n  sira|*i  ;t  IB,  x  -fc  in.,  and  I  ft. 
long,  spiked  with  Itl-in.  wrougbt-iron  s|ukr*  to  the 
timber.  Tlu-se  strap*  were  uppli.  d  in  the  comers 
behind  the  braces,  in  such  manner  that  each  new 
stick  was  su^s-nded  hy  two  of  theaeatra|M  a»  aOon 
as  it  was  in  place — I  ft  Of  the  bottom  or  the 
shaft  was  nrce  surily  lef t  unbraced  for  convenience 
in  working. 

A  second  set  uf  lumping  (imliers  was  put  in 
JU  ft.  fa-low  the  first,  and  rnlirdv  inde|**nd- 
ent  of  that  set  (fig,  1.  Plate  II.  i.  In  ibis  |Ct  each 
hanging  lieam  wast 
bers.  placed  one  c 
was  12  ft.  long 

Ihe  shaft.  Ihe  lower  one  was  10  ft.  long, 
acted  as  a  strut  us  well.  Two  2-in.  iron  rods, 
alsjul  10  ft.  long,  each  pmvidisl  with  an  eye  for 
a  2-iii.  1'iit  above  and  a  nut  Is-low,  secured  the 
lowisr  end  of  each  secondary  cable  to  the  Learns, 
Thci-e  rods,  in  pairs,  carried  Ibe  i-o-iupound  U'utus 
lwtw  ix'n  them,  the  lower  ends  of  each  pair  of  rods 
passing  through  a  stirruppluU'  a  by  1 1  Jin.  under  the 
uottoin  stick,  and  Ihen-  sruiw  by  nuts,  These 
cables  were  galvunisetl  iron  wire  4>  t  in.  in  cir- 
cumference. They  were  lashed  ut  the  upper  end 
to  four  4-in.  eye-bulls,  which  passed  through 
cuttings  bolted  on  to  the  second  cylinder  juitil. 

Thiis  re-timbering  was  slow  and  dangerous  work, 
and  tbe  greatest  care  possible  in  poling  could  not 
prevent  Ibe  escape  of  some  of  Ihe  outside  material 
into  tbe  shaft.  Tbe  voids  thus  created,  though 
the  ground  in  constant 
clear  to  the 


cuinjaratively  slight,  kept  the 
surface.  The  first  wire  cabli 


lea  soon  became  as 
taut  as  harp  strings.  At  first  tlie  greatest  weight 
was  thrown  on  the  western  pair  of  cables,  leaving 
Ihe  east  cables  comparatively  slack  :  the  strain  on 
tbe  cables  was  equalized  by  setting  up  rakers,  ex- 
tending from  the  heavy  west  side  to  the  east  end 
of  the  main  bangitig-beams.  The  total  srttlrnirnl 
of  the  iron  cylinder  after  the  timbeting  was  com- 
menced was  "just  3  ft. 

The  timber  shaft  was  in  tbe  above  manner  suc- 
cessfully curried  down  to  the  solid  rock,  the  shaft 
continued  20  ft.  into  Ihe  rock  and  the  tunnel  com- 
menced. About  five  mouth*  after  the  completion 
or  Ibe  timber-work  the  brick  lining  was  com- 
menced. To  conform  to  required  luiea  it  was  nec- 
essary lu  cut  entirely  through  some  of  tbe  shall 
timbers,  and  at  the  center  we  found  the  clay  out- 
side generally  drained,  and  in  good  condition. 
In  the  time  siiecifled  above,  the  brick-work  was 
completed  with  but  little  trouble  from  any  motion 
in  the  adjoining  ground: 
required,  and  the  work  wa 
done. 

Pt'ltt'tMi  out  .Shafts.— Tbe  west  and  the  east 
shaft*  wen-  at  different  times  filled  with  water: 
the  first  was  Inst  by  a  failure  of  our  boilers,  the 
other  by  suddenly  uncovering  an  unusually  large 
HfMl  in  the  nek,  through  which  more  water 
entered  tlie  tunnel  than  could  he  handled  with 
safety  bv  tlie  two  pumps  tlien  iu  place — one  of  the 
pum|M  broke  down  under  the  bard  work,  and  the 
tunnel  anil  shaft  filled  up.  All  of  our  shafts  were 
too  small  in  diameter,  when  their  depth  and  the 
quantity  of  water  to  he  raised  through  them  is 
considered.  Tins  want  of  shaft  mini  made  our 
metlwd  or  regaining  them  somewhat  peculiar,  and 
we  will  relate  our  ex|>er!euce. 

When  the  eastern  shaft  was  fhssjeu  ibe  amount 
of  water  to  be  pumped  against  was  lM.iSXI  gallons 
per  hour,  constantly  flowing  intothe  tunnel.  To 
handle  this  quantity  of  water  with  safety,  under 
the  working  conditions,  would  requin  a  pump  of 
the  capacity  of  a  No.  II  Knowles,  *  lileh  measure* 
8  ft.  over  all.  and  would  require  an  additional  2'< 
ft.  of  room  at  the  water  end  to  allow  parking, 
etc.  It  csn  be  readily  seen  that  such  a  rump 
could  not  be  located  horizontally  within  the  lion 
cylinders,  which,  as  before  mentioned,  weie  onlv 
8  ft  6  in.  in  diameter,  a  space  " 
iu-sd  tff  the  fl»-g«s  t<s  6  ft,  10  izt. 
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rename  this  difficulty  we  had  a  special  ••« -i 
Wilt  hv  the  Krimlii  Company,  <>t   lli<-  the 


wiucst  |inn.  arei  wim  n.  oi  iom 
Kuetiun  pl|H'  1M  in.  in  diameter  ntta- 
7.0H0  lbt,.  Thl  steam  pipe  *a«  3-in., 
in.,  and  the  discharge column  was  5-J 


lit.. 


i-unp  Wilt  hv  tin'  KnokIw  Company, 
bin  ki.l  nml  plunger  type,  itoalMe-actiDK  and  work- 
ing vertically.  Thi-  |>imi[i  had  a  H-iii.  at  rum 
,  ., .:  |f. i .  >•.•  in.  plum:  i .  1  f-in,  Inn  ki  I  and  !4-in. 
stroke:  its  MMri^T  WM  llfj  gnllona  per  stroke, 
(The  'team  cylinder  proved  too  kiiuiII  for  the  work 
to  !«•  done;  it  should  have,  la-en  HI  in.)  The  puni|i 
to  13  ft.  long  over  all.  ami  it  ft.  in  diameter  at  the 
wiriest  |mrt.  and  with  30  ft.  of  thin  wrought -iron 
.  in  diameter  attached,  weighed 
u,  the  exhauHt  8- 
» 5-in.  galvanized- 
III  ft.  lengths,  connected  hv 
lailt*. 

(hi  account  "<>r  its  shape  thin  pump  wo*  used 
without  platformi  built  iu  the  shaft.  Two  heavy 
leants  were  tliniwn  across  flu*  tup  or  the  shaft 
cylinders,  nml  from  these  the  pump  was  suspended 
by  a  pun-hose  mode  up  of  two  large  lrlple-aneav.nl 
masting  blocks,  ami  »ix  porta  of  1-in.  Manilla 
ro|M'.  connection  with  the  pump  being  made  by  n 
strong  eye-l>olt  screwed  into  the  head  of  the  steam 
cylinder,  and  by  ehain  slings  pnaMng  down  to  the 
water  barrel  of  the  |aimp.  The  running  end  of  thin 
purchnsc  |sxs*cd  from  ttie  lower  block  up  to  a 
single  hlin'k  lashed  to  the  top  of  the  four-legged 
shears,  shown  at  rig.  1.  Plate  I.,  and  from  there 
down  to  (he  wharf,  ami  through  a  snatch-block  (o 
the  drum  of  the  hoisting  engine.  The  «-in.  dia- 
charts  eolmnn,  and  (he  3-in.  stcum  pipe  were 
•  lamped  to  separate  stas-l  wire  rots-s.  that  were 
sry-tircd  to  (he  pumn  la-low.  and  thence  pu-c-ed 
over  sheaves  lashed  to  the  shears  neui  the  top,  hut 
an  far  ajiai't  an  possible :  I  mm  these  sheaves  each 
rope  wei.t  through  a  enatch-blwk  on  ihe  wluirf.  and 
thon  to  large  cleats,  oil  so  arranged  (hat  earh  rope 
could  Is-  paid  out  steadily,  and  indeiiend- 
i-ntly.  iw  the  pump  »n  lowered.  The  exhaust 
steam  passed  Into  tile  water.  To  keep  the  pump 
from  moving  laterally  when  it  «at  at  work,  oak 
slide*,  with  elanipin'^  screws,  wen:  attached  to 
the  pump,  so  that  they  could  lie  pu*hed  out  agnin«t 
(hi-  sides  of  (he  shaft  and  then  clnui|*-d.  The 
spreading  of  the  hlock-t  to  which  the  discharge 
Mid  steam  pipes  were  sUspendLiI  w  as  to  overcome 
the  twisting  tendency  in  the  falls. 

The  method  of  operating  this  pump  was  as  fol- 
lows :  When  the  water  in  tl>e  shaft  had  la-en 
pumped  dow  n  as  low  as  possible,  the  ilinin  was 
shut  off  at  (he  boiler,  the  (op  ellsiw  and  a  ID-ft. 
length  of  huruconlai  pipe  w-as  taken  off  from  the 
discharge  column,  aud  a  ttl-ft.  length  added  to  the 
discharge  vertically.  The  steam  pipe  was.  at  the 
same  time,  Iw-ing  disconnected  at  a  union  provided 
for  that  purpose  ju*t  ai  the  top  of  the  shaft,  and  a 
new  Iti-fl,  length  M'lswol  on.  While  this  was  be- 
ing done  on  top,  another  gang  of  men,  stationed 
on  the  pump  to  prevent  twisting  In  lowering,  hail 
hauled  in  the  slides  mentioned  above.  All  being 
now  ready  for  a  shift,  (he  engineer  lowered  the 
pump  slowly,  and  the  men  stationed  at  the  dis- 
charge ami  steam  pi|*i  ru-ie*  allowed  lhe»e  pipes  (o 
dem-end  with  t  hi-  pump,  until  the  (op  of  (he  newly 
added  section  of  steam  pl|<e  wae  just  opposite  (he 
union  ;  all  ropes  were  a(  once  secured,  connection 
made  with  the  boiler,  and  the  upper  discharge  el- 1 
bow  and  it*  pipe  again  holttsl  in  pin  e.  the  men  ] 
on  the-  pump  adjusted  and  secured  the  slides,  ind 
all  was  once  more  in  position,  ready  to  pump  out 
another  IB  ft.  of  the  shaft.  After  the  men  became 
expert  in  their  several  duties  the  time  requited  to 
make  shift  was  about  3ft  minu.es.  computing  from 
the  stoppage  of  the  pump  In  the  starting  again. 

Hut  simple  its  the  above  mav  appear,  it  was  nnlv 
after  repented  trials  and  failures,  and  conslderabl'c 
experimenting,  that  I  he  w  ished  for  result  was  at- 
tained. At  the  east  shaft  we  reached  the  tunnel 
grade  with  our  suction  pipe  100  f(.  belo-v  (he  top 
five  several  times  before  we  culil  stay  there  long 
enough  to  punip  nut  the  51)0  lineal  feet  of  tunnel 
already  driven.  It  should  be  remembered  that 
the  plunger,  as  we  called  it.  was  only  anemergeucy 
pump  intended  to  empty  the  shaft  and  tunnel  pre- 
paratory  to  setting  up  a  Inrge  pernuinent  pump  of 
the  horizontal  tvpo  in  the  tunnel.  The  vertical 
pump  wiw  troublesome  to  handle,  took  up  much 
room  with  its  rope*  and  pipes,  owl  was  ditticult  to 
pack. 

The.  steam  eonneetiou  wa»the  most  trouhh-.oiue 
feature.  When  the  pump  was  Hi  action  there  was 
a  very  remarkable  vertical  motion  due  to  the  elas 
ticityof  the  fall  roue*.  This  was  especially  the 
cu»e  when  we  neared  the  bottom  of  the  shaft,  and 
a  rigid  connection  was  consequently  impon-nhlc 
After  trying  a  jointed  siewm  Pl|s*  without  success, 
we  made  use  of  n  «■  ply  gum  and  canvas  steam 
h.«se,  ft  ft.  long,  placed  between  the  steam  pipe  aud 
the  steam  cylinder  on  the  pump,  but.  under  the 
-.team  pressure  carried.  1 00  llw.  at  the  boiler,  this 
hose  burst  in  a  few  h.ou-s;  10  |.|y  canvas  and  pure 
gurn  was  next  tried,  hut  ev-n  this  woulc  some- 
times fid  hv  the  intense  hest  softening  the  (rum 
and  thus  allowing  the  nose  to  blow  off  of  lb-*  iron 
nipp'eJ  in  the  end,  in  spile  of  grooves- and  hnud 
ironchtm|st,  inUiailed  to  prevent  any  such  acci- 
dent. 

The  radi  i tii in  from  the  steam  pipes,  and  the 
by  wat.  r  falline  mi  the 


Imt  rj  liri'l  r  nod  pi|ies,  Hindi-  tin-  ti  ui,s't-alure  in 
thesh.-ift  almost  uiibearabh1.  Tills,  and  (lie  entire 
want  el  vnlilation  in  the  ihs-p  and  narrow  hole, 
ciiused  great  plivsical  surTering  among  tin-  men 
who*  ihitir-s  calVsl  (hem  insuie.  r-spcrially  wlien 
this  ■  \|iericnis'  was  varied  by  the  bursting  of  a 
3-in.  steam  Ism-  in  the  face  or  the  pumpman  To 
the  pluck  and  endurance  of  (hese  faithful  work- 
men all  micc»-ss  Ha*,  really  due.  This  IDA  ft.  of 
-haft  was  Mually  pumped  out  in  a  little  les-  (ban 
nine  hours.  Having,  we  ho|s-,  givisi  a  sufticM-ntly 
ih-tailcil  dewription  of  how  we  got  into  a  scm-M'  at 
the  west  shaft,  and  how  « i  linnlly  got  out  of  i(, 
we  nm  now  hsik  l-aek  and  see  wln-re  we  made  o-ir 


{■ainstakiug  labor  of  the  compiler*  was  fully 
nppreciat<-cf.  A  name  index,  which  would  1*5  a 
compleiiK  nl  to  On-  Other,  wn*  in  MOMt  of  (in-pur- 
atkin. 

riming  tin-  past  year  there  had  Us  n  an  iucreaMi 
of  *>v  members,  "lit  am-is-lale  no  inlnsn,  and  4* 
students,  with  a  decrease  of  0  :«ws-iati«,  while 
the  honorary  members  remained  (he Kami-.  There 
were  nil  tlw*  Issiks  on  Nov.Jtn  1 1 .(  lh  hoiiorarv  uutn- 
Is-rs.  I. '.Nil  im-iiihers.  1,406  a-«is-iale  memlwi-s.  B3*-J 
a-ssalales  and  834  students;  together.  3.9lr9. 
At  the  same  date  in  IMHtt  tne  nuinls-r  of  members 
of  all  clasaes  was  exactly  l.fltm,  Tlie  student  clnas 
had  only  la-en  created  fourteen  years.    In  Ihe 


Flint  of  all.  it  should  have  h«s  n  taken  a* grunted 
that  water  wax  to  be  met  with  in  abundance,  un- 
der the  circumstances,  as  we  tienntl  the  rock.  All 
indications  to  the  contrary,  obtained  froui  boriugs. 
shouhl  have  been  disregarded.  Had  this  been 
done,  in  the  opinion  of  the  writer,  it  would  have 
beea  ill-udvi-«d  to  have  usi-d  any  form  of  com- 
pound shaft,  partly  wood  nnd  partly  iron.  The 
iron  cylinders  should  have  lat-n  contmui-d  to  the 
ns-k.  ley  using  iron  ringa  of  reduced  height,  and 
cut  into  four  or  more  segments,  put  into  place  at 
the  bottom  of  the  shaft,  as  warn  as  the  friction 
prevented  the  further  descent  of  *olid  cylinder 
sections  and  the  surface  water  was  exchuhsl.  Thr 
advnntngcs  would  have  been  many  as  compared 
with  (he  attempt  to  hang  a  square  wooden  sliaft 
to  an  iron  cylinder,  the  verticul  connection  would 
have  la-en  continuous  ami  abundantly  strong,  and 
(he  entire  shaft  could  have  hi-en  made  water-tight 
by  caulking  the  joinls  with  dry  pine  wedges,  or 
otherwise.  And  with  rings  not  more  than  ft. 
in  height  any  soft  ground  eolUd  h  ive  Ism-ii  jmssed 
by  a  proj-er  system  of  -sding. 

It  is  true  that  some  hanging  u-ipliaiM-c 
similar  to  finally  that  used  might  have  been 
at  first  put  'into'  a  timber  shaft  had ' 
the  possibility  of  meeting  water  la-en 
fully  con-.ider--<i  by  all  -atrtirs  inucetncd,  but 
the  "experiment.  we"lhink,  would  have  la-en  a  dan- 
gerou-.  one  as  compared  with  »  is.ntinuou*  iron 
cylinder,  and.  till  things  considered,  it  would  not 
have  l-cen  as  economical  as  iron. 

Nor*.—  The  Dorchester  Itay  Tunnel  was  coui- 
lnenced  in  .lanuary.  IBH0.  and  ul  this  date  some 
4.1100  fis  t  of  the  tunnel  are  driveti.  Tito  contract 
was  let  to  Mr.  R.  A.  Maloue.  of  Pennsylvania;  the 
writer  was  engineer  for  the  contractor. 

We  cannot,  in  justice,  omit  the  mention  of  our 
personal  inm-htcdnr-ss  to  Michael  Nolan,  who 
superintended  the  retiuiberiug  of  the  west  shall, 
and  to  William  Reardon,  the  rigger,  who  put  into 
place  our  hanging-tip  appliances.  To  the  pluck, 
endurauce  and  practical  knowledge  of  ihe.e  two 
men  very  t 


ENGINEERS'  SOCIETIES, 

THE  IX8T11T-TION   OK  CIVIL  KNC.INKKKS. 

The  63d  Annual  Meeting  was  held  on  the  SUth 
tilt.  From  the  Annual  Report  we  quote  as  follows: 
-  it  had  been  pointed  ..ul  by  Thomas  Tredgnld  in 
IWW.  when  requested  to  define  the  nature  and  ob- 
jects of  civil  engineering,  that  the  domain  of  tin- 
civil  engineer  would  extend  with  every  discovery 
of  science.  A  enroparisnn  of  the  papers  contrib- 
uted thirty  years  ago  with  those  of  the  present  day 
bore  out  "tfiis  opinion,  as  it  showisl  the  great 
changes  brought  about  in  the  interval  in  Ihe  prac- 
tice ot  the  profession  by  llu-  new  industrial 
application  of  sciencr.  Having  rcgatd  to  the  in- 
creasing number  of  auhjecls  which  occupied  the 
attention  of  the  engineers,  it  xv.m  manifestly  im- 
portant that  the  pa|s-ro  read  at  the  meetings  of  the 
Inslitutiuu  and  stdected  for  puldk-alion  should  la- 
so  varied  as  to  la-  useful  to  its  nu-mbcrs  in  what- 
ever branch  of  the  profession  they  might  he 
engaged.  The  tendency  of  modern  munufacttir- 
ing  (ins  esa  was  to  rely  more  and  mare  upon 
machinery,  the  deolgti  and  construction  of 
which,  as  it  lieeaine  more  elabonili-.  csmhl  no 
longer  be  the  work  of  the  mere  handicntftsman. 
but  called  forth  the  highest  tamers  of  the  skilled 
engim-er.  It  thus  Imp-x-ned  that  men  wei«  now 
to  he  ton  ml  rxenrialng  engineering  vocations  wide- 
ly different  from  those  of  the  designers  or  ro»da, 
liiidges  and  similar  public  works,  who.  very  er- 
roneonJy,  had  often  alone  been  recogniwd  a*  civil 
engineers.  As  the  Institution  was  largely  com- 
l«o>i-il  of  (he  former  class,  il  was  necee-sary  that 
the  range  of  subjects  for  |ui|»-r-i  shouhl  be  wid- 
eiusl,  so  that  all  interests  might  be  consulted. 
The  council  appealed  to  the  four  volume*  of  Mm 
ul™  of  Proceedings  issued  sine,  the  Inst  annual 
imvtiug.  a-  evidence  of  llu- success  Ihat  has  ls-eii 
ullaineil  in  this  dins-lion. 
The  suhjivt  matter  index  to  the  whole  of  th- 
'  publications  of  the  Institution  from  1*1*  to  18111 
inclusive,  which  bad  tsxn  iianed  in  the  nut  nr.  n, 
|  might  be  said  to  mark  au  epoch  in  engims-riui: 
literature.  Hie  approval  s  i'li  which  it  bud  been 
received  ws«  evidence  lint  ti  e  m«,blin>>ve  but 


whom  4110  had  since  Iss-n  elected  Into  the  corpora- 
tion and  -ion  had  ceased  to  belong  lo  the  Institu- 
tion and  in  most  instances  to  the  profession.  The 
deceases  had  been  at  the  rate  of  nearly  ID  per 
inno,  and  had  included  sc-vcml  very  old  member*, 
notably  Mr.  .lames  Ashwell.  the  survivor  of  the 
rive  fun  in  lr-  nf  the  Instltullon. 

Tlie  income  last  year  was  C13.MIW  lis.  .VI,,  be- 
sides which  the  recei)iit«  had  included  £a,07«  14s.  on 
account  of  admission  feos  and  li'e  comp«»iitinii» 
(which  wen-  rigidly  treated  as  capital,  and  went 
not  used  for  defruving  unlinary  eauetiaea),  and 
t tat  5s.  «d.  from  divklends  on  ttust  funde.  Th» 
general  expenditure  had  amounted  to  £13.093  7s. 
lid.,  including  Co,li38  l"s,  *M.  for  four  volumisi  of 
Minutes  of  Piocwding*  and  fnr  thesuhji-ct-malter 
index.  A  sum  of  £3,000  hail  been  invested,  and 
(MO  0s.  1<1.  had  Ish-u  ex|H<tiiled  for  premiums  and 
iirutes  under  trust.  The  cash  balance  in  hand  was 
1771  13s.  Id.,  being  £434  3s.  lid.  als.vc  what  it 
was  at  the  slime  penod  in  IWW).  Tlie  income  had 
lieco  nearly  4  per  osnt.,  and  the  lolal  rei-eipts  8 
|s*r  cent,  in  exessw  nf  (lie  previuus  year. 

The  follow ing  gentlemen  were  duly  elected  to 
serve  ;>n  the  t'oitucll  for  the  ensuing  year:  Sir  W. 
(I.  Armstrong,  f.  B.,  President  ;  Mr.  J.  lirunlees. 
.-ir.l.  W.  Baiwlgette,  (-.  Sir  Frederick  Braot- 
well  and  Mr.  F_  Wcssla,  Vice-Presidents;  Mr.  B 
ltakn  ,  Mr.  tl.  Ik-rklev.  Mr.  li.  B.  Bruce.  Sir  John 
f.ssle.  Mr.  H  A.  t  owper.  Mr.  J.  N.  Douglass.  Mr 
A.  (liles.  Mr.  H.  Hayter.  Dr.  W.  role.  Mr.  Rawlin 
son.  C.  B..  Mr,  A.  M.  Rendel.  Dr.  f.  W.  Siemens, 
Mr.  D.  Stevenson,  Sir  William  Thumson  and  Bit 
S.  Whitworth,  Hart.,  other  iiiemla-rs  of  I'otincil. 
• —  »— 

WK.STF.IiN  SOCIKTY  OF  KNtilNEERS. 

At  the  annual  meeting  of  the  Society  on  the  3d, 
tlie  following  ofll-'vrs  were  elected  for  the  ensuing 
vear:  President,  W.  8.  Baker:  Kirst  Viocl'resi 
dent.  D.  I',  fregicr;  Second  Vici-.l'rcsidcnt,  K.  K. 
nooth;  Si-crelarv.  I..  P.  Morehouse:  Treasurer.. 
Charh-s  Ii-itxsitnuums:  Librarian.  Johu  W.  Winton; 
TrusUs-  for  three  year*.  W.  S.  MucHarg.  The 
annual  report  of  the  Secretary  sliowed  an  increased 
iiieinbersliin  and  encouraging  interrat  in  tba 
Society.  A  paper  was  read,  and  some  minor  buai- 
n*-ss  was  (ransactisl, 

I-OLYIWHNIC  ASSOCIATION. 

At  the  regular  meeting  ot  tlie  Association  held 
Thursday  evening.  Jan.  5,  Thomas  D.  Stetson, 
Esq.,  presiding.  Mr.  John  Hanvnrd  read  a  isxper 
uncommon  lime  mortar  and  hydraulic  cement.  He 
remarked  that  English  aullWitieH.  with  more 
lutriottsm  than  truih,  state  that  hydraulic  cement 
was  first  made  in  that  country  in  I  Mai.  giving  the 
impression  that  the  propertu-s  of  stirli  limes  had 
never  been  known  and  made  available.  Tlie  fact 
is.  on  the  contrary,  that  they  hail  la-en  known  in 
Italy  certainly  its  early  as  Vllmvius.  Any  good 
lime,  with  a  proper  quantity  of  clay,  intimately 
combined,  would  make  such  cement.  The  best  of 
all  is  made  by  finely  grinding  broken  bricks  or 
liner  articles  of  pottery,  and  thoroughly  inoorpo- 
rating  the  previously  burned  clay  with  the  llmr 
mortar. 

The  pro|M>rtion  or  the  constituents  in  the  mortar 
in  Ibe  great  Pyramid  of  Cheops,  the  oldest  build- 
ing known.  U  two  ot  sand  to  one  uf  lime.  Many 
commend  the  same  pro|iortions  now,  but  the  sand 
may  be  increased  to  four  of  sand  to  one  of  lime 
<  without  injuring  the  strength  of  the  mortar.  Mr. 
Banvard  hod  made  good  work  with  n  mortar  hay- 
ing as  high  n  pro|airtion  a»  tw*  Ive  to  one,  but  be- 
yond that  it  could  not  be  trusted. 


AacntTsns1  Draioss. — The  City  Cisincil  of  Iniliau- 
sisilis  «l'l  pay  a»  follows  tor  ilestgim  (or  the  new  Ctty 
Hull,  thseortnf  which  I*  hmlteil  to  flMl.lKXI:  Four 
niiislred  IthSit  for  tlw  6rU  best  ittan.  Inn  buudrtNl  and 
fifty  dollars  It3."i0l  for  the  •  coin),  nml  one  hundred  aiMl 
Mflv  dollars  i.#I.Vlt  for  the  thiol  :  nml  when  built, 
■tiould  tbr  city  dis.1  le  to  tanld  by  sura  (  I  in,  the  areai 
txrt  wh.se  tdai-s  wslp  sissiptist  and  n-ceivrxl  the  8rsl 
awonl.  Miull  toiler  mtoa  ciaitrvrt  ibnt  lii-riMuisimalioa 
shall I  not  e xi-»*^l  tluvo  jier  cent,  far  all  nt  >"-.  d»it»tls, 
arseiftestliai*  soil  suts-rvisiag  of  rbs  e r.  i-cion  nf  slid 
bat  ding,  ami  frooi  lliis  am  unt  .hill  l»i  dnlurtcd  faur 
hnndrisl  dollars  ISlOOl  twml.yl  as  llrxt  pn.-niiuu  wbeo 
bis  plans  wen-  msstpted.  Tb  it  thin-  plan-  nsvivituc  taa 
invmion--  -led.  Is.  Ih.-  p-»i-rtv  el  t»  c.t»  nnill-ftin 
thei-sn.  irf  the  M.rket  Ibalss  slid  li'i    It'll  r.siimi. 
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KAST  KiVER  BKIDQK 

Tint  completion  u(  this  important  work  is  battled 
forward  to  a*  an  event  in  A nirrit  an  rnginis  riii>r  : 
and  the  unaccountable  delay  » Inch  luia  prevented 
thin  cowplciinn,  when  it  seemi-1,  ull  but  on  the 
i  f  achievement,  ban  very  naturally  excited 

nnd  viu  it  'i  comment*  ol  a4i  kinds— 

not  complimentary  to  the  i-ngin<s-rs  of  Ihc 
and  others  ■i|uaJly  iiKiiplimenlary  to  the 
of  Trualees,  upoii  whom  very  pM|»-ily 
testa  the  rcapnnsilMlily  for  the  work.  Is  is  known 
thai  a  stiit.sl  meeting  of  thia  board  to  ik  nlaer 
on  Monday  last  iluh  mat.),  at  « nk'fi  it 
wwi  »ii|ij»*ed.  Irom  the  litior  of  the  discussions 
and  ri »alutuina  adirptcd  ul  the  previous  meeting, 
livid  B  r.  I.V  that  important  information  would 
be  forthcoming  :  and  upon  thia  supposition,  Ida 
render*  of  EmilNEEMNO  NkWk  were  requested 
to  suspend  their  omnioiM  for  oraipunsuhcinaiuige- 
in  view  of  the  new  light  which  we  hud 


every  reason  to  suppose,  would  be  shed  upon 
last'tranwtH  n».  Inith  of  trustees  and  eiigiun 


rerms  of  snb-r  rlpll.oi 

a>U  aimI  Ike  Swim  Inlands,  S4  per  annum.  Inrlraling 


-To  the  United  HUtra.  l'nn 


;  .itl  juris  v* 
*a  at  Ills  rteh 

red  Miff  or  le 

.  II.  KncAtT. 


I  or  Advertising,   l  ine  Inch,  mines,  ull-  inaer- 
_ :  one  vnrailh.  P&  alt;  thns-  munlha.  $17;  six  in.  aiiha. 
I);  ons  tear,  *Vl.   H|>c.Aa1  rate  fur  laryt'  apace  anil  long 
s  a  ill  W  irlven  an  iptdlcatltai    A<lt»rli»eB>™i«  inscrt-d 
■  than  three  nsnn&a,  |»<J  alAV  In  I 


far  l»iibllc»llui> 


current  loimlsr 

■Mlsallati  inu-r 


Correspondence  i 

to  lb-  iAr.ivlnts.iAT  II 


la  which  naturally  ln.|..i.|ts 
I  nillcllrsl. 
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la  l^uiaml  ...  .IS 
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V  l.'nill    I  r.  ;..  I  -  I 

M  4lr  .  1« 

..f  Xeaaav  ..  I« 
Trtirnifiils  111 


StlTIl  K  OK  MKKTlNtiM. 


«t  n.UEiiKlaeer. 
"  a  wrekat  Ian 


Til-  auiiKsl  aMrtiM  ..f  11, 
and  s  ,«i  vor»  "f  kHi  hiaau  la  in 
alaa.  Mich. 

AaKMii-AK  A^.,«  laTioa  ne  Nat  iiasilai.  i^oiimchw  A  n*a 
utas  me  tine  of  IbUsoeMi*  to  ani*  ,nnce4  rn  li-  li-ltl  tn  Phila 
dslphl*.  hearinnllia  Wenn-aMlay,  April  1:1  \U Hila  r*  arv  ir- 
q,l-at^i  In  wild  UM-lr  itain'n,  hi  Die  H*^-rela7\  lu  iliii|nV  lllu- 
fnr  refar-nRe  In  the  I'lAiinlltee  ,rti  Oubls-ntioa  Th-re  will 
he  aVIiate  up-,11  pnfeni  preaenled  In  tsat  bef'H-e  any  near 
nap  ra  arer-a<l  andmena  rs  wM.injt  I  ,  ,11..  uan  «i»i  li  paper, 
are  aakeil  tu  stuili  Uirin  U,r„rv  tue  ia,.,>riitx  The  la  1  me-i 
Ina  ol  lhi  OaiiieU  m  p«M  u|smi  applk-ill  ,n  fur  iii^nilierslep 
will  bear  least  ' >  days  hcf-*t  III-  m-etlna 

AaaaieA.a  laawTen  or  Nixira  kCsuiaaKas.  The  nnnnnl 
Rraetlaa;  mil  la*  bfl'l  in  U'aslilnictiia,  ll.  1'..  bexintiiiiK  Tu>-. 
day.  Keb.  '^1.  laH'.V  Mf.inlH.rs  are  im|,i,-*i,,1  I,.  JCtte  rnrl> 
Vinllee  l«»  la*  Heer-lnr)  'ST  tr».|r  inbiiilmi  to  >v«Ml  pnptp. 
at  the*  meetlac. 

Aaaaji  as  M»s  itTT  «ar  i'lvn.  l:sr*isr.»:si  Tb»-  annnal 
■neelluc  »«l  I*,  held  al  Ih-  hcsiiai  ivf  the  Sak-m.Iv,  l-'T 
Eaal  ;«  ainel.  Ns«  Y.  ek.  1-KlnuiiiK  W.-Io.a.Uv.  Jan. 
In,  IH»;.  a:  III  a  ai. 

The  annual  ie|s-rrl.  a  111  be  |in-«-til.sl:  och'.-.-rs  -t  thee,  i-ij 
eleeteil-  |,r.,r-~v|  run,  tvlmenlal,,  Hi,.  r.awiilull"<iili>  ie««il 
ltera<ela  are  ,  »|hk-i.s1  ff.o,  lln.  atandliiK  .ulnlnrltWai  .si 
•raUk'iiii,'  "f  stei^itiA  "tl  Irsl*  ,.f  ivinenl  m»t  on  i»etT...ri  Atlan 
of  umls-r:  al«a  ii  rt'|.,r1  t rom  tbe  It  «nl  .if  IsriH-ilun  ,,n  tlw 
•ui.Jett.'f  oiti.r4ra.il  le.n  -oa  l  as.)  taker  iii-tal«. 

Tll-ea  re|a.r|.  m  III  lr-  ,!lwlA.h-.l. 

I.uiichwill  .-n-,1  ,.n  w-,li,-*1nT  ni  th-  h<«i«"tf  lt>- 
KocarAy.    All  "Tetllru?  H**M,,n  vill  la,  li-4tl  if  f ountl  ut-Mrar.lt' 

Tnttt-stlav,  Jan,  1  It  Vorts  will  la*  liid,lft  hi  tliKOii^-llia; 
««ira^  Atn'.AU,-  ulin-li  ..111  lie  the  uorkifT  Ih-  MlltihaMnn 
fl.ia  IVi..  the  Uti.l«-n  ItlT,^-  tiotn-1.  Iht'  Sea  V«  k  simjuii  ft. 

ttiV  New    VtS-k  ami  Bna.kUlt  br»l|r-     I  l|i   ill-  .i*-lilT,|f 
l  liur^lny  thin-  a  111  tar  a  rreepAton  *n,l  *Aip|,.  r 

li,  tain>  f,*r  ih-  llkerAttur.  arr  i»c-tl  bv  li  ■".eemle.ue.in.illee. 
.till  be  ntirMiursj-l  til  Hit'  ••("•uUu;  o«>-pl».tn 

Mr>,i.la.i^.  Iiiti>t-i|i,|f  to  la,  pi.-u-at  a  b,i  bao'  iu*t  a"rea.|> 
ati  ixtliot- 1  tie-  s,  rtvtorv  nrr  reqneileil  lo  do  mi  or  onee.  that 
proper  pro. l.t-si  inay  ta<  lunib'  Its-  lln-  lull  i,uniber 

Julia  lfaaiART.  .-«•  •otlar>-. 

Tils  IS.l.vtrAIIVU1  AMiAUniiK  —  Mi-el.  Trtlirtuia)  eveoink-s 
fntoi  s,.|,ierals.r  tn  Juac,  roum  ^4,  C'oup-r  rnlt«t  Uuildiiu;. 
Kew  Yt.ik  tMy. 

New  liieentl 'BA  and  lelarelUneom  atibvecta,  7  *t  lo  *t.yCI: 
paper  or  ad'lreaa  nil  D;  dlsAtiaalna  tkerm  lill  Si  30 


Jlence,  in  aATorxliuitte  will 
supplying  eUktiueterinkt  newa,  we  ure  eun*.trnii>ed 
to  notice  thia  in.H-tinK  of  the  truaters,  th<Hi|(h. 
Irutli  lo  say.  Xh*'  prois't^linipt  furnish  no  enlighten- 
ment on  the  rausea  of  the  delay  in  the  work,  nor 
as  to  ir-Jio  in  the  jmt  had  both  the  wiadom  an<l 
aiiiimity  to  so  sli:ipe  matters  that  the  Irndgl 
wi  eu  completed  slioul-l  n»t  Iw  a  mere  highway 
between  two  seetions  of  the  same  city,  hut  should 
as  well  taseoiue  a  fitrtor  towards  tlw1  mati^-iul  prog- 
ress of  a — we  were  alaiut  to  say — wide  stn-tt-h  ol 
country,  but  will  Is'  Iretter  uuilenitood.  If  we  say 
Ising  sln-teh  of  country.  Nor  do  we  ft  ml  in  these 
MHM  prm-eeiling*  tuiv  definite  slnlt  in.  lit  us  lo 
when  this  most  desirable  consummation  will  lie 
effected.  It  i«  triu  that  in  anawi-r  lo  a  i,llBtrliin 
by  the  Maeor  of  the  cilj  of  llnsiklyn.  as  to 
"ir/ien  lln-  llnilp-  would-be  comiileted."  he 
waa  told  by  tin-  I'nsiilent.  "Next  fall":  but  this, 
under  the'  litvuiuetance*,  cannot  h*-  r.ak.-n  as  a 
very  ileDiiite  answer,  it  Is-ing  well  known  that  mi 
long  Mgo  as  May.  !>*■*.  it  w  lis  -dalist  that  "twelve 
inoiiths  would  la*  ample  linn1  within  which  to 
complete  the  structure.''  and  we  uurselves.  with 
the  best  li»;lil  itllitln.il.lc  by  ail  outaidt  r.  had  ac 
«  plesl  as -ati.fai  toi>  the  -tal.-ini'tit,  made  some 
ten  months  sinn-  hv  one  win.  was  in  a  situnti.rn 
to  rViMiir.  Ilint  lln-  britlge  woulil  la-  uprn  for  tnnel 
in  this  month  of  Jutm sry.  IsN'J  ! 

II  «emit  in  the  spring  of  lts>.  when  Ihe  rkmrd 
of  Tm-slis  s  ciHisidefi-d  ihe  early  ciirnpl"ti'Hi  of  the 
brwlg.1  na  la'ing  tl  en  aasneeil,  a  c  rinmittee  of  the 
trti-tees  was  Mp|s.intid  t.t  examine  iiikI  report 
"  ti|sin  th.1  u>a.  to  m  In  h  tin  roudwuv  ol  llii'lindge 
should  be  devolid."  Tills  was  whi  n  the  iplestloll 
or  r.ipnl  triirit.il  in  Itrtsiklyu  was  under  n.li  i-.  ine.it 
by  a  LUrniuiiaalun  appointed  by  Hie  Mii>.ir  of  the 
city,  under  the  ro-ealleil  rapid  trianl'  ict,  ami  it  1a-- 
iug  uiiibTdiasI  tlwn  that,  in  riew  ,tf  the expoaitrvj 
of  the  cats  lo  the  elfis  Is  of  high  winds,  ihe  chief 
enginis-r  had  la-en  in  f.tvorol  n  gau^i-  of  Inn-k  or  six 
fifl  over  the  bridf-e,  lliu.  pit  eluding  the  |*As«ilge 
over  the  bridge  of  any  motors  or  cjrs  of  the  ordi- 
naiy  width  of  track  in  irai  in  thin  m.  iioii  uJ  DOUt> 
iry.  Tlie  tsiminitUi-,  very  wisely,  it  is  thougltl, 
rrA|surtis|  decidedly  in  favor  of  the  onliiuiry  I  ft. 
Ki^.in,  gauge  of  track,  and  ga\e  their  r*Mtwwis 
iheri-ror  in  full:  hut  a.itle  fnun  using  the  ev 
IMvssioii,  "  that  in  tlie  event  ol  a  H-rt.  width  of 
truck  being  adopted  no  other  ints  thiiu  tli«s»e  in 
n»e  by  the  Brulgi'  t  o,  i-oultl  la,  laki-n  ucnau.." 
they  do  not  n  fer  in  any  w  ay  lo  Ihe  kind  of  traffic  to 

"illow- 
road- 


the  public.  Hut  meaaurew  lo  tliia  end  fortmsl  nn 
part  of  their  di-lila-rationa.  The  engineer,  in  a 
iletail.sl  statement,  having  «.huwn  that  pr.s  i-.  lv 
1.IMVI  tons  more  of  stis-l  was  rei|uin.|.  instead  ol 
the  1. 2i.li i  Ions  prcvimisly  aiiptMs,  d.  one  or  the 
Irutdce.  olferesl  a  re?rflution,  which  was  cnrri.al, 
"  Tliat  Ihe  t'hief  Kiigineer  la*  asked  to  inform  the 
Hoard  how  the  reduction  of  IMfl  loiu  fnan  lln- 1  200 
extra  tons  culled  for  was  made ': "  One  wi  m  Itl  siip- 
)aave,  thai  after  all  the  vexation-,  wiangle  gmwing 
out  id  an  increased  ipllinlity  of  material  lieing 
callisl  for.  the  fact  that  a  hsxs  amount  would 
suftli-e  might  la.  somewhat  satisfactory,  hut  it 
would  seem  not  to  !»■  s...  The  Hum  I  ailjounusl  al 
thia  slagi*  of  the  pris-.ssling*.  and  we  tuu»l  wait  a 
few-  weeks  la-fore  lln-  anxious  |snlilic  can  know 
why  1*1  Ions  more  of  steel  is  aid  wantisl. 
anij  afier  that  Important  pietT  ol  information  is 
made  pubiic—  if,  ill  the  IMnntiine  the  engimsrr 
should  not  have  suci-eeded  in  is-,  .nouiiaing  a  few 
more  t««is  of  steel,  which  would  call  fur  another 
detailed  re|s«-i.  this  Hoard  .if  'I'nistces  uiight 
recxillecl.  powiibly,  I  lull  then,  is  soinetlung  of 
more  lni|airlaine  just  now  to  the  public:  and  that 
is.  to  allow  that  the  ciuuinillcv  have  grikssly  inia- 
manngisl  the  work  committed  to  their  trust. 

That  there  lias  las-u  mismanageineiit  in  bs»  evi- 
dent :  last  in  the  ncnani  that    inmey   has  l»een 

aipiiindcn-d,  t>r  that  any  individual  i  o  s-ted  with 

the  management  luia  prolili.l  in  any  manner  by 
thia  long  delay  to  complete  ihe  su|aeratmeturc.  No 
out?  si||i|an«.s  this  :  the  character  or  the  individual 
members  comprising  the  management  forbids  the 
Mipiaavjtion.  Hut  that  the  Hatnl  of  Tru-tees  ui- 
ten-ii  into  tv.ntnict  lor  the  material  of  the 
sii|arslriH'lure.  wiLliuul  pm|s-r  guaranteis' 
for  its  fullilmenl.  i*  lisi  a|rna.rent  to 
iidinit  of  quealtoii.  VS'haleier  may  la- 
the i-an-es  of  the  tlelav  to  complete  tbe'suia-r 
stnn  lnre,  in  the  difficulties  intending  the  pnsluc- 
titai  of  novel  shanra  of  a  ixini|iaT«itivt-ly  new  mate- 
rial- if  they  did  not  admit  of  cl  ate  isdiination. 
there  slnaild  have  lai-u  such  jlltlgment  shown  as  to 
have  provided  tor  this  contingency  in  the  framing 
of  the  contract  for  the  material  ul  the  superstruc- 
ture. The  public  have  not  la-en  advised  of  the 
cause  of  delay  which  has  added  over  a  twelve- 
month al  lexsl  to  the  ma  iling  of  the  bridge  foi 
travel,  and  ll  la  evident  that  whatever  may  nave 
laviilhc  cauae.  it  is  still  |srtenl  in  n-mleriug  il,  in  ., 
measure,  very  iluubtlul  wbeii  this  day  w  ill  arrive. 

The  public  »ere  led  lo  0X0601  thai  Ihe  hriilge 
would  be  i  .tlmil.  I.sl  In  the  4tli  of  July,  issi.at  ihe 
fartln-st.  Now  the  1'i.  siileiit -.iv- •  that  if  nu  finan- 


cial WMnlioRtion  arirass  il  will  la-t  nupletisl  by  next 
fall!"  fseiiing  aside  all  unpr-.lll..lile  inoiuri  as 
l.i  who. litl  this  or  that,  the  young  Mav.tr. >r  Itriaik- 


Ivn  showed  his  practical  couinion  -a-itse  an  foll.iws: 
Mayor  lAiws  iid  he  had  a  question  or  two  Whtrh 
he  Won  d  like  to  ask.  The  history  ol  the 
bridge  ill  interesting  and  iinjarrtunt.  hrjj  f/*r  ffqN 
to  Ih  titk*  n  On-  Ha  m/o*i/ ixim/i/i-f  o.ii  irr.i  <*f  t.o.ra 
[Mnurlauan  tad  tmttttM  to  lh>  ettg.    He  would 

like  lo  know  if  IJaWtiHla  or  a  lillle 
I.,  enough  lo  complete  the  work. 
Mi.  Barnes  again  explain.  I  th  in 

ouniitttt   i  I.sl     The  .  iv"  •  •■"  i 

1 .11*1  t  >ns  would  he  siiffictvnt.  Tit. 
p.rund. 

I>iw    l)o  the  engiiwa-p.  •■■uniiut  their 
reputations  to  tin-  MHl.  ni.  nl  thai  Ihe 

I.sl    for    Will  b*  sllllic,  ill    tu   I  .triplet,- 

th*.  work 't 
Mr.  Murphy-I  so  untl-r»t..nd  n. 
Mav.ir  Low— When  will  tl  i-  n 


lUV'Ier  ul  tlle 

it.l  HOW  that 
line.'  was  Kt 't 


ftMato-.l,  Tbut  thi-  »aiig..  id  tin-  r 


si  fur 


railway  transit  dnsal.l  lie  fixed  at  1  ft.  *t ,  in. 

in^anW,  That  it  ts-  held  in-aetinibli.  to  transfer 
'Irat.sjs'rl  tsr  earrv  uveri  tlie  kind  of  .ar  known  as  the 
I'afcsis.  ur  slis-idug  ear  ii|«.ii  the  bridge  under  the  eon- 
dlli.  <iv>  alna.lv  statist,  and  mi  thnt  the  slrrsat  t>f  the  ear 
may  Ih*  distrilaaUsl  uver  ttAu  ur  more  la-ama:  lan.viiled 
that  no  trail!  .retold  emtslst  or  a  glaiter  aumhar  of  itn> 
than  Ull-  " 

Th  adopii  r  thiaa-  n-aduthma  juslilhsl  (in 

their  riwn  niindai,  some  imliv  tdtiul  or  iiuliv  itlmils 
mciiitn-ra.  of  ihe  ikuitxl  of  Trusties,  of  course,  in 
authorizing  the  etigm-i  i  lo  make  such  change  lu 
the  height  of  trusses  as  would  penult  such  pa-sag- 
of  these  cars,  although  it  w.uild  apia-ar  that  no 
dins-t  yoie  to  I  lull  eti.s  l  was  lakeii  by  the  Hoard, 
This  I'liange  ins  I-.SIHII, ,!  an  incn-ase  in  the  wciglit 
of  siipi-rslnii-tiire.  ami  w  hen  it  was  found  that 
a  largely  in.  leaned  c  -l  «f  IlielnnU"  was.  or  would 
Is-,  the  is-ult.  no  one  has  baVptl  f..un.l  to  mss.pt 
tin-  rv  s[sin-ibj|ity  of  having  aiittiorixeil  it ;  but  the 
measure  was  a  wise  one.  although  reached  in  nu 
irregular  manlier,  ami  us  Ihe  change  has  been 
Virtually  i-ITis  ted,  anil  the  -treliglh  of  the  cables 
Usullii-ienl.astheengiutsl  expresses. I.  ■lu pull  up 
thtani-horiigis."  the  ti  ustea*.  if  wi-e.  will  abandon 
tlie  attempt  to  find  out  trim  authorUeil  the  cluing  ■ 
of  plan,  ami  devote  tlicniat  lv.w  to  the  completion 
of  the  work  -a  mailer  of  fur  more  ini]s>rliiiiee  tu 


en  'I  . 

Mr.  Mnrpliv  Pudnbtv  lo  Mai  next,  it  tioHnan- 
eial  i-vniplit  iitiun  ariws.. 

Mayor  laiw  If  the  WUMJ  iiui-eliou  is  not  in 
issue,  when  will  the  structure  Is-  oimoleted  "r 

Mr.  Murphy— If  the  mom  y  question  is  nut  in 
the  wav.  the  hrnlge  will  U'  i-.tinpleteil  by  next 
fall. 

Mayor  lam--  Is  Ihe  rnotiev  ipi.-s'iou  in  the  way? 

Mr.'  Miirpliv-  W.'  shall  '  n.s.l  ah  nit  pmjB»t 
more  Incomplete  the  work  and  lo  put  In  the  im- 
provements in  the  any  ol  rin  ilili.-  for  transport- 
at  inn  ami  traffic  which  nr.-  ilc-med  advisable. 

.Vrrtfifi-  £<••«•  wi"'  lit  Wit»«/rV/  «  criiorf  «ao«W  /» 
nu'.fe  of  Iht  amount  neerfrrf,  rrhal  it  la  rorv/ed  fur, 
IhrliMt  wIh  k  Iht  trvrk  WQXtlut be  rXIAlrfnVfent,  an/I 
fAe  eollf  iMf/eirrrm  irhirh  irrn  tut-  ..ryA-rfe*/. 

Mr.  Mundiy  asked  If  he  wished  to  put  the  mat 
ter  in  the  (..I'm  or  a  motion. 

Mayor  Low  tuiid  In.1  did  not.  lair  unlv  di-sin.l  to 
make  the  siiggi  sti.m. 

It  dis  s  not  appear  by  l In-  rc|sirt  ol  pr.s  .-.sIiiir. 
thai  this  s«gg»s<li..n  was  euilMsliiil  in  any  rtstoln- 
Hon  of  Ihe  Hoard:  il  wa-  fur  tun  practical  t.. 
ailiii.tot  tin  ii  iiiiiHt  .li.il.  apptss  iiilion  of  il- iui- 
fasrtance.  and  Uh'  Hsirt!  imIjuuiihsI  w  iiboin  fur- 
llir-r  action  in  thi-pt.  iiii  .s-. 

We  ap|s-ml,  as  a  nnitl.  r  of  intenut,  the  ie|sirt  .d 
the  Chi.  f  Kngin.s  r  read  al  this  met  ling  : 


ti- 


ll 


\l 

'  H, 


Hni. 
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•d  by  the  Board  of  Trustees  at  the  v»»iijasrA 


r  or  sxlaur  or  hrsrcsuio  sceieuj.no  . 


The  aggregate  strengtn  'if  tbe  win;  cuiuiamiug  each  i*f 
the  I  mr  .sblcs  has  been  ratlin  it..  I  to  I*.  IV.  1 1 1  loci*  (of 
S.OOO  IrsO,  and  the  clastic*  limit  two  IhiivL  of  that 
amount,  name  Iv.  K,3Ksj  ton*. 

Tb.'-*1  wimitw  have  brcu  based  uixmi  tin,  folli.wiitK 
data  :  An  average  Inn  been  mu.'le  of  tbe  re«ulu  of  a 
large  uuiutH'r  of  the  test*  of  the  plwes  rut  fisuu  the 
ends  of  each  trire  of  which  ta  cabl-st  were  mad.-, 

This  averaging  efuhraci'd  ulsnlt  one-third  of  all  tbo 
wit-"  In  the cables,  aud  when  applied  In  the-  full  amount 
lit  earn  cable  gave  the  result  shove  stated. 

Meat  of  tbe  t*el*  were  mid*-  very  awn  ufb-r  tor  wire 
wa>  draw  n  and  galvanised,  Nitlsaspcnt  testa  showed 
that  tbe  wire  gained  In  strength  by  lylnar.  al  leu.r  while 
these  testa  also  showed  tit  it  the  wire  «j.  neat  likely  to 
snow  inferiority  at  the  end-.  »kwt.  of  course,  all  of 
the  ordinary  tewtswere  made, 

These  facta  mated  to  Justify  the  assiunptfcKi  that 
tbe  average  xtn'ngib  of  all  thr  wire  waft  not  placed  too 
high. 

Numerous  teats  showed  tbe  lieiit  of  elasticity  to  be 
never  less  than  two-third*  of  tbe  ultimate  strength  and 
usually  isaisldeiahiy  more,  a  bile  that  ohlHi  had  the 
highest  limit  of  elasticity  usually  had  tbe  higher  modu- 
lus. Thus  it  will  ap|icaf  that  the  very  lowest  probable 
elisttc  strength  of  thi-  cables  has  lieeri  stated,  at  winch 
not  a  singe"  wire  eoniliic  within  th  ■  reqinr 
he  llltelv  to  hure  exceeded  Its  elastic  limit. 

The  method  of  splicing  the  wire,  win  m 
full  strength  or  the  wire  wi 
Juiuta. 

The  regulating  of  the  wire. and  stiaml 
rately  date  as  to  sh..,i  nlme»t  exact  pn 
rlniilJv  broil  (ht  together  in  the  cable. 

Thr^  wins,  varied  considerably  in  sir-.  1  . 
tested  wsscarefilllv  me«.nr~l  and  It*  area  of  cn«*-«-c 
thin  ohlnliissl. 


Aiuouut  of  wire  In  cable* 
t  of  sore  in  <i 


will 


aiui'MMed  sup.'rslrtKvore  tt,rl*^l  .t,lK*tl>  u,:t*0  "1(1 
Susan'inler*.  wi.m/;tl  iunl  cuwl 
Imn  eaise  tiuel*.  tejer  au>l 
lustier  llnurita)*.  wire  liclting 
nd  railing.  pr.iis.lHag  rope  anil 
rtu|ip.^-tliv  ,i...n.'.,  jrmi»-  Isirs 

ni.ile ceis* <-.aniiretl>j,is.  etc....  1  IN)     M0;    .**»  . 

(  utiles    .  ...   3.-M.I  l.ivai  I .;mi 

Timber  nv>..rtog  ••.Tun  !.*»  I  mil  3uo 
Weel  rail.,  irum-a.  guar.1  rail. 

ami  ulner  Irofl  In  ilieir  WJO  :i00i 

Total  uennaiienl  weight  ..f  hriiigc  14 'rati  H,T«lt  j  Tiai  las) 

T™«..i.«r  ts,i    |  :lico  i.tutu|i.i<nI  *x 

Total  aelgbl  of  liri'tg.-,  iiii  luiliugl 

tr»nill..ry  loul   ..  |  IT.»0  «.l*-t 


e  to  arf^t  tlss  eab! 
ntion  tbr*e  poa.ihle 
any  of  them 
nnde  were  alaiitdora-<l  mid  the 

•ad 


e  in  one  mill. 
t  rai.il  ellae 


At  1 70,00.1  per 

sThK.v.rtl  or  at 
The  tfUlKTSImcture  isaistnU 


rstrellglh  .if  the  flo.1T  h 

I  transitory  load  it  isd>^tgni 
refer  to  tin.  skobeh  ap|<el,ded  her 

Tea*  trusses  have  tieen  - 
bait  tbe  tarlilge  Is  »»ld 
point  Mr.l  tt,out  frofti  thn 
atxt  stays  the  eihlea  nb 
pi  sue  uDuVr  the  same  lisii 
thte  of  tbe  most  seriist 


prufskTiioiwrd  that  when  one- 
<l  II  woullik'llsrt  10  in.  at  a 
b.wer.w  Is  n  as  a  Ithiait  trusses 
on  would  dcfl  s  t  a  ft.  at  that 

ilifflr 


rith  in  I 


OaaHN 
tig  frxi 


ultiea  to  bp  i^ntemlol 
the  in»tiit*-iiani*e  of  the  hilaik-w 
the  e\is^itli.u>l  len^tli  of  the 
lftn.1  s|iaus  tine  of  the  early  designs  of  this  bridge 
rontempiated  tbe  ancle  ring  down  th?  laml  eahlrn  lislf 
way  i-'.  wren  the  Uiwers  ami  the  nisin  iitM-li'irage.  Tots 
would  apply  to  the  ias,  when  tbe  main  sietu  was  hmded 
and  Hie  la«id  «p:ins  empty.  The  reverse  ias-  «  hen  the 
lualn  a|ian  was  empty  and  tbe  land  stmu  I  unled  rriuld 
evidently  not  he  proviikst  for  by  tboee  means.  A  rbaer 
examinateai  nl-o  showe.1  that  after  nuking  proper 
aUowanees  for  temperature,  strei^'h  mel  ris.>  and  fall  of 
land  tats*.*.  sw:h  a  provision  wiatld  no*  he  as  elfeirlive 
as  might  la*  *u|i|N»i«sl  at  llrsl  -ight.  In  ratet  suvfiensloo 
bndgea  with  short  laml  -p-in.  th*.  sailille  luoveioeiita 

are  sooo  elieeke.1  by  til-  ra|aally  im  urrlng  tensi   in 

(Tirve  lasMwim.  stiaightelie.!. 
I  t  ables  olber  mi-ana  must  lie 
saddle  motlLni.     There  are 
Krk  tloll  of  saddle  rolb-ia,  re...tsrxe 
ami  sui-port  of  the  trti-i  atal  action  of  the  stavs 

Tile  f l'li<l' m  of  thr  rollers  undrr  tbe  saddles  is  as  vet 
quit*  small,  and  the  aenaitivenem  of  the  saddles,  dm.'  b> 
tor  uiictiaal  toading  of  .'tie  or  the  MsMff  spin-,  hus, 
during  the  seis-tlou  '4  the  «ii|«  rstrtu-tmv  lss<n  quite 
mj.rk.sl.  lh.Jli.dion .will  ^UKlx-ase^wlth  I  In-  loud  awl 

completed 'wiark  under  the  ordinary  tralfk'  will  lie  very 
■mill  uubsrd. 

Tbetruasea  counteract  ehletly  by  tb«  rs.l«taiKv  tbev 
offer  to  being  bent  upward  and  also  bv  relieving  the 
cable  of  a  |«rt  of  its  load.  Ins  anw  they  are  continuous 
thnatgh  tbo  towers. 

Tbe  atava,  h.jwever,  affonl  thn  BKist  vnTectlve  inmtn 
of  cheeking  saddle  motion.  Tliey  act  In  a  double 
capacity.  A*  wsm  as  a  saddlr  naivcmeut  causes  the 
cable  t- '  fall  it  transfers  a  portion  of  it»  batd  to  the 
stays,  which  extend 'att  three  hiimltss I  ami  fifty  (H-V.i, 
ftsst,  while  on  tbe  other  side  of  the  tower  the  whole 
load  wbk'b  tin-  stays  carried  is  transferred  to  the 
cables,  thereby  increasing  tin  ir  mutiter  tension  on  that 
■  i.li 

1  am  uwaie  that  the  stays  do  mil  «t  in  perfect  bar 
aionr  w  ith  the  cables  in  c»ws  of  extreme  tcrnissniture, 
and  f'rr  a  single  H|atn  1  sboukl  not  Is*  dr-po*ed  to  n.lvo- 
cate  their  lea.,  yet  In  our  case  I  consider  them  itidis- 
peiMahl*.  We  need  all  the  support  they  will  give,  and 
wliell  tbe  table  fat  ttrtarewasl  ureler  a  full  kaul  tbev  will 
always  eigne  into  la  aring  at  a  una.  when  we  want  tlwin 
roost*  The  above-iitnntiourd  want  of  harmony  la.tueeu 
stays  and  cables  is  less  in  reality  than  in  theory,  be- 
CMU.se  In  a  curve  of  equilibrium  it  lake*  n  very" small 
Increase  or  Jimiiinlioii  of  haul  to  kiwel  or  tais..  It  in 
tbo  quarters  siilBcient  to  bung  the  other  .vsteni  Into 


A  change  as  important  a*  the  raising  of  a  truss  is  lait 
nude  at  random  nn  the  spur  of  the  moment.  It  Is  th- 
re-ult  of  a  process  of  tiionght  extending  over  weeks  and 
months,  and  requires  a  m<>i«  oxtemled  ex|stanation. 

It  Ik  lug  the  w  Mi  of  the  Board,  as  shown  by  the  reso- 
lution annexe  I  to  the  fep  art  of  the  committee,  of  w  hich 
Mr  Kiies'lla  wa*  rliairman,  on  the  llth  of  May.  1N7H, 
th-it  the  tiridge  stiouxl  la*  ail  ^uate  to  the  rassace  of  a 
l'ullman  car,  it  became  incumbent  upon  me  to  provida 
the  nereasarv  trust  p*mer,  with  which  to  transfer  the 
coQi'clitmbsl  loaifs.  and  t*>  check  tbe  iniT>*Hsa«l  de- 
fombstliai  of  the  cables  mulling  tberefrosn.  Now. 
to  increass  the  strength  of  tlie  truns.  we  cither 
have  to  iiiiTreaae  the  dimensions  of  all  Its  part*,  or  elsr 
raiae  the  truss  Alsd  kisrp  Its  dlmeiisluna  about  the  same. 
Tlie  outer  truaei  cuuhi  not  hove  been  rnise-l.  becau*e  It 
wonld  liave  lsH*n  WH  i-wr;  lo  strengthen  tbe  top  chords 
bv  heavy  and  umdghtlv  cross  bracing  extending  over 
tne  wbo'ie  roadway,  They  were  therefore  left  at  their 
original  height,  with  a  sbght  adilitiou  to  their  weight. 
I  am  aware  th  lucorcllcjlly,  all  the  trusses  shoatd 
have  been  of  tie*  sini.  bel'lid-iit  Ih.'s-  outer  otiea  are 
kaa'eil  at  tbe  extreme  rn.li  of  the  tl.sir  Is-nnis.  tareway 
foutl  the  otticr  trus.i  s  mwl  from  tbe  location  of  the  ooc*- 
centratisl  liurls,  ai  that  by  a  slight  II -jure -  f  the  fl.eir 
benlnslh.'V  will  brnlile  to  act  •afll  -lently  lit  harnetny 
with  toe  usher  trussra. 

With  tb..  four  imd.il-  tnis.es  the  case  was  dilferent. 
They  were  ekes-  tegrtber  and  bad  to  take  cni-e  of 
hiavier  arel  more  c  Kiceutruted  liwd*.  In  the  plan, 
as  it  st.sjd  from  1HII1I  to  1S7S,  th..  promnnad  •  truss 
vn.  raisisl  I  ft.  high 'i'  than  the  inb'rnvndiatr  tnu. 
next  to  it  Tbo  fdijis't  of  this  Vaa  to  serve  as  a  nil. 
iiurbi  the  pn .menad-.  For  the  two  truss.-s  to  act  tie 
getber  tliev  mint  be  of  the  same  lielght.  Tills  imild  he 
atlairercl  either  by  lowering  ths  nroimjad  - trus.  <ar  rais- 
ing the  iuterin-siiat-'  truv.  To  have  towered  the  prom- 
iraade  truss  would  have  weakened  it,  w  hich  was  not  what 
we  wanted.  I  therefore  raised  the  Intermediate  truss  lo 
tbe  height,  of  tbe  other  and  put  In  a  ensu  connection 
on  top  hi  steady  tbe  top  cord.  An  exatninati*  u  was 
made  ut  tbe  same  time  to  see  what  iucrtsi-e  of  weight 
this  siwlj  involve.  It  was  found  that,  on  pA|s-r  at 
least,  It  would  amount  to  very  little,  because  the  extra 
weight  of  post  could  ho  balanced  by  a  slight  ihs'ceaus- 
in  the  section  of  omU  and  tension  burs.  In  actual 
execution,  however,  one  hundred  tons  were  ad-ted  lo 

'!*■  'II. 

This  |dan  remainisl  in  this  state  fur  several  months. 
It  afforded  ample  bead  nam  for  tbe  small  elevated  rail- 
road cars  and  their  luroniotiveH,  but  it  was  evident  that 
if  tie-  cars  of  other  railroads,  including  Cullman  cars, 
should  ever  ap]Hy  for  transit  across  the  tsrtd^e  they 
coukl  not  ls»  aci-mnmodated. 

t)f  course,  1  objected  earnestly  for  two  reasons:  One 
because  1  could  mil  are  any  probability  of  tbe  pneixyr 
of  the  Inrgest  sire  of  rnllniaii  cars,  aiul  the  other  Ih.cuuhc 
it  whs  niv  duty  to  protect  the  structure  against  every 
bat  of  ruklilfcinal  weight  not  absolutely  txsssnry.  When 
I  consented  to  make  this  change  it  was  ma)  *o  much 
owing  to  personal  solicitation  a*  to  the  rcltoetkin  "of 
whut  betwllt  has  it  hoou  to  erect  Ihis  bridge  at  n  vart 
exia.nw,  unhus  we  use  it  for 


nsluction  nc  wi-tght  must 
ciably.  1  will  merely  m 
although  I  do  not  adv'sut 

If  the  elevat»«l  pto 
foot  ttavel  thrown  on  i  hi  roadways  te'low  thr 
middle  cubic  W'sikt  Is'  relieved  of  1(10  tons  o(  strain,  or 
of  lit  |*.r  cent,  of  their  t'4o]  slruin.  and  their  mnrgtn 
uoukl  rise  half  a  |- .lot 

Or  if  tlie  Internieitlate  tru.-- . -  ul.l  le  .xnltt.  I  ex 
npt  Ihi-ir  bottom  o.-ini.  each  of  the  fonr 
Is-  n-Ker^  .«f  (~ 
towl  strain, 

Or  again,  tf  the  four  mi  bile  trusts,  coukl  Is)  cut 
down  to  the  height  of  thai  outer  noes  lOlt  tons  of  strain 
wialM  ttt  taken  offiaichor  the  four  cable*,  provided  it 
were  ei|Uall>  ilWnlnlte-l.  or  3«)  Ions  cfT  each  niliWJi) 
mble.  or  is  veu  and  .aie-half  |s.i  ewiii,  of  total  strain, 

The  calurs  are  str.  ng  enough  to  pull  up  thn  anchor, 
tiges.    Very  respectfully  yonra, 

W.  A."  Hoebu.so.  Chief  Hngineer. 
It  was  moved  that  the  report  beprintesl  anilcop- 
■'-»  si-nt  to  the  members  of  the  Board,  and  that  it  lie 
over  until  next  inci  ting,  when  it  should  be  brought 


up  for  iliacuasion. 


l'KKca)NAI. 

\J.  W.  L\  Kl'VTLAMj,  the  prencul  tlctu-ral  Super- 
inteiiileot  of  the  Tennessee  *  Nashville  Railroad 
Company,  wsw  horn  in  Hurt  ford.  Conn.,  July  t, 
l*'iv.  He  began  his  railroad  career  in  June,  IHA1, 
na  a  tttirjtuircnuin  mi  Ihc  !ll<iliile  /t  Ohio  Kailmasl, 
miMdlv  ndvutu  itig  to  the  position  of  pnaat-ngyr 
canductor.  and  thence  to  that  of  Master  of  Trans- 
tsirtation.  He  wa»  Aaaiatant  Superintendent  of 
Military  Um-nK  luring  the  war.  and  in  IHiM  and 
IM  waa  iicncrnl  Superintendent  of  Adams  Kg- 
iiresH  Army  Freight  l.tnr,  at  Louisville,  Ky..  unlit 
Nov.  1  of  Uie  littler  ycavr,  wlien  he  accepted  the 
idliee  of  AnN.stant  8tt(a'riiitetideutof  the  Louisville 
A:  Nashville  Kallnrnd.  Tin-  rood,  at  that  time,  main 
stem  and  branch*-*,  was  als.ut  iKal  tnilcain  length, 
and  just  emerging  from  a  four  vi'iira'  war,  win 
in  ii  stale  of  disorganization,  without  at  stem 
or  discipline.  lint  Mr.  Kowlatid  went  to 
work  and  ahly  assisted  Colonel  Fink  in  re- 
organizing and  ayateinatictng  the  ronil,  and  for 
t-  n  year*,  up  to  Octoher,  lfT.I,  was  the  chief 
iboistant  of  Colonel  Fink,  who  cheerfully 
aw.inJs  to  Mr.  Ihiwland  great  cretlit  for  tbe  ogcel- 
U'tit  aysteiii  and  discipline  of  the  trannportatton 
deiairtiiieiit,  as  aihsjited  hy  the  Louisville  it  Nash- 
ville  Railroad.  I  hiring  tliis  ]wrio<i,  the  r»Mid  had 
laen  iiictrsuu-il  in  lingth  .nun  300  milea 
in  IMttt,  lo  tKHI  iu  mr>.  Vet  the  super- 
vision mid  dire,  lion  of  organiglng  and  operating 
tlie  transportation  'lepMttinent  were  personally 
ilirwted  hy  Mr.  Row-land,  anil  twice  during  Mr. 
Fink's  term  of  ten  years  Mr,  Rowland  wna  pn>- 
united,  first  tu  the  |Kisition  of  Superintcnilent, 
and  next,  in  in'i.  to  that  of  Assistant  tJeneral 
Su|a-rinteu<leiit.  The  latter  position  lie  held  ud  to 
Oet«l»?r,  ls*."i.  when  Col.  Fink  resigiwtl,  and  Hon. 
F-.  D.  fStsndifonl  was  elected  Pre-tident.  and  who 
imniisliiitcly  uniaiintisl  Mr.  Ihiwhtnd  ffcm-ral  Hu- 
rN-rinU'iKlcnt  of  frnnsportation,  of  which  position 
hi- had  lull  <■' nit  lol  awl  discharged  the  duties  of, 
throughout  the  whole  term  uf  lh.  SUutdiford's  ad- 
ministrnllon. 

In  Octohrr,  I8ili>,  the  orguniuition  was  changed 
ami  C'd.  V.  de  Ftiniak  waa  made  (icneral  Manjtgi-r, 
whoub-o  n'<ap|H uutcd  Mr.  Rowland  to  the  poaition 
he  hml  so  ably  tilled.  Within  the  past  two  yi*ar» 
the  roiid  has  bcs?n  extended  hy  lease  and  purchase 
to  I, ** I  milis,,  inaire  than  double  its  length  of  900 


milea  in  l*7Ti,  and  six  tim 
It-bS;  yet  Mr.  Rowlnnd  hits  gto 
it.  ami  bus  pcrsouidlv  r>*ot-;unir, 
nil  the  new  luipiisltjons  to  It 
|K>rtatt'>n  ilepartmetit,  besidisi  d 


its  length  in 
iteudily  up  with 
ud  t-yateinatlced 
aid  in  the  trans- 
ting  the  general 


I-"   ...j...  ....  "...     ............  „  

working  of  thi.Haiite,  and  bringing  them  one  and 
the  same  uniform  nil.-,  alike  on  nil  portion*  of  ths 


will  lend  Itself  r 
It  is  great  udslake  p  i  ^jass*  the  tivesse  are  t-s.  heavy 
for  the  rest  or  the  work.  At  least  VKJ  f.na  mi*n.  ma- 
terial would  l»  issinirnd  in  tlu*  tnn<«-«  of  the  main  span 
to  make  them  as  strong  as  the  n>l  of  the  Hour  of  stem. 
Weight  has  l«-rn  ucdeil  to  the  whole  structure,  and  not 


Tbe  weight  of  tlie  Mis|s-ndisl  supcrstruetun-.  wben 
conipleUal  and  natdy  for  use.  byretber  w  i tlx  the  transi- 
tory or  line  load,  is  shown  in  the  following  tabular  state- 
iii", t.  With  these  weights  was  calculate.!  the  margin  of 
safety  in  the  cable*,  mentioned  In  my  last  report.  The 
statement  also  shows  what  pni|Mitton  is  curried  by  the 
cablrr  and  holt  inucfc  I  v  tbe  "bii  •  nml  tni-se*. 


Ow  ing  to  the  great  .ti.iigt.li  of  Uie  cnbhw  the  margin 
<«*  safety  isa  very  rigid  ti&im:  It  uikea  wvitbI  hun- 
ilo-l  tons  to  move  it  up  or  down  perceptibly.  HelKe 
It  n  thnt  nn  inch  orT  tb"  plunking  or  u  shaving  li-t*' 
and  there  has  so  slluht  an  effect  on  the  margin  .if 
safety,  and  therein  li<*i  imr  greasiest  sis-iirity.  To 
iliiixlrnt-i  tbli  isiint  let  me  state  that  if  the  entire 
moving  l.sid  of  1.750  tons  were  doiil.lisl  tb.'  msrgiu 
would  only  be  nslias*l  fivim  4  to  '.V;,  suit  If,  lai 
the  other  band,  1.000  tine  isiuld  be  taken  of  the 
■  lead  loud  of  the  main  span  tlie  margin  would  only  rue 
fTtHBwtt)  IK. 

In  order  to  illintrate  how  a  bobswle  and  radical  any 


Oki  i.  K.  Mkkyuann,  of  the  linn  of  Thacher  <k 
lln'ytiuinn.  suleiiaritte  divers  and  contractors, 
Toledo,  o.,  win.  In  the  city  this  week.  Mr.  Brey- 
uiiinii  has  tns'ii  full  of  htlsincsss  dnring  the  past 
season,  la>iiig  chiefly  employ ed  in  submarine  work 
in  watcr-w-ork*  construction  and  in  bridge  founda- 
tions. 

A.  Oonun.  1'rm.dent  and  Chief  Koglneer  of  tlie 
Keystone  Bridge  Company,  Pittaborgh.  was  in  the 
city  this  week  on  Mwinea.  connected  with  hi. 
company. 

Mr.  A  R.  Tnrw  lnwhccii  amarinti-d  Chief  En- 
gineer of  the  Cnnivtla  Southern  Railway. 

HE  W.  M.  Dai.V  has  lier-n  apiaiinted  Chief  Kn- 
ginc  r  of  the  Cincinnati.  Selma  *  Mobile  Rail- 

niad, 

MM.  B.  F.  Ham, ix  ia Chief  Engineer  of  the 
MiiseiH-hiisi'iis  Central,  with  heail-qiwrteni  in  Iloa 


Mit.   I>.    W.    U  il    bus  ls-s 


!ip|Miiiitesl  F.n- 


division  of  the  Clieaa- 


gimer-in-rhurgu  of   uninleiianci-  of   ways  and 
1  .lildiugs  of  the  Lexington  " 
peake  &  Ohio  Kiiilrcctd. 

Mh.  Camuuk  Ccimstaui.c.,  mctiilsT  A.  8.  C.  E.,waa 
married  on  the  Itthto  Miss  Jennie  ('...nstable. 
daughter  of  Mr.  William  Constable.  President  of 
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the  Union  Club,  X.  V.  City,  at  Ills  residence  in 
Went  Forty-eighth  street.  Rev.  W.  X.  McVirknr. 
of  Philadelphia,  assisted  l.y  the  Rev.  Dr.  Rot»-rt  S. 
U  m  lmwl,  rector  of  St.  Ilarthnlomows.  performed 
th.j  .  wiuuny. 

b.  W.  Ci-n.vinuiiiu.  Member  A.  H.  ('.  K..  for- 
merly Assistant  Engineer  Itoston  Additional 
W;»ter  Supply,  and  more  recently  engineer  for  a 
system  of  sewerage  of  Hi*  city  of  Stillwater. 
Minn.,  ho*  been  appointed  Engineer  of  thi>  Water 
Board,  Minneapolis.  Minn.,  with  headquarters  in 
i  X...  I,  lily  Hull. 


her,  1981,  nncl  tlx-  daily  consumption  is  now  about  yean  1  have  wii  ami  neurit  tl 
Xtx.iHM  gallons.  Tlie  population  in  1KtO  wak  30,318.  |  used  In1  engineer,  ami  contract 

The  capital  slock  of  the  company  is  *800,000,  1 
Tin-  work*  ' 


T1IK  IIISTORV  AND  STATISTICS  OF  AMERI- 
CAN WATER- WORKS. 

BY  t.  JAAIKK  *.  CHOW.    M.  AM.  C.  K. 

(Ouilfinni*/  fn/m  paf/r  (V.I 


Nathan  Shelton  in  Secretary  anil  Treasurer  of 
the  company. 

The  receipt  of  statistic*  as  (oIIown  is  acknowl- 
islgcd  with  thanks:  From  Chester  R.  Davis,  Chief 
Engineer,  statistics  of  Omaha  iNeh.)  water-works. 
Fnmi  Tl.  Keller.  Sii|M*rinteu<lenL,  rctairts  of  Water 
Commissioners  of  Bitighatuton.  X.  V..  fot  year* 
1876,  I8J8,  I8TI,  I  WO.  From  John  Whitelaw . 
Chief  Engineer.  23th  re|s>rt  of  Cleveland  water- 
works for  lies-.  31. IHSn.    From  W.  C.  Stripe,  Chief 


cbxxrv- 


Keokuk.  Iowa,  in  lal. 
•  on  the  Misaissip 


-KEOKUK 

U"  35*  N.. 


long 
fi>ot 
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i»  on  the  Mieaiiwi|>(>l  River  at  the 
M. limn  rapids,  which  are  13  miles  loug,  In  which 
distance  the  river  falls  24  ft .  The  town,  which 
wan  founded  in  1840.  is  on  limiwtono  hlntf*  |i)n  tl. 
above  the  river. 

In  1877-8  water-works  wen-  built  bv  a  private 
corporation,  after  the  plans  of  W.  C.  Stripe.  C.  E., 
taking  the  supply  from  the  river  am!  pumping  di- 
rectly into  the  mains  by  it  Holly  4-cylluder  steam 
engine  with  cylinders'  of  l4.Lj-in.  "diameter  and 
im  imps  of  Ma.  dlarortrr.  all  of  33-in.  stroke. 
There  is  also  a  Worlhiiigton  omni*>und  engine  of 
I  .500,000  gallons  daily  capacity. 

The  wal«a-  i«  taken  from  mid-cbam»d  in  tin- 
river  and  conveyed  through  a  30-in.  cast-iron  pipe 
to  a  filter  80  by  15  ft.,  built  of  brick  laid  lu 
es-inriit.  The  bottom  is  6  ft.  lielow  low-water 
level.  Four  feet  above  the  bottom  is  n  floor  of 
timber  joiits  laid  on  edge  and  '4  in.  apart,  on 
which  is  laid  broken  atone,  charcoal.  iMiarsc  and 
line  aand.  lo  a  dej.th  of  3!J  ft.  The  filter  i*  fairly 
effective.  The  water  is  aerated  in  passing  down 
the  rapids,  aud  surface  drainage  from  the  opposite 
bank  of  the  river  is  intercepted  by  a  canal  built 
hy  the  V.  S.  government  on  that  side. 

Distribution  is  hy  cast-iron  pipe,  ol  which  (|U 
miles  are  in  use.  of  from  SO  to  4-ln.  diameter.  1.500 
ft.  being  lees  than  6  In.  Thrro  are  78 fire  hydrants 
and  5  fmintalna,  for  each  of  which  the  city  pavs 
♦  KM  i  i>er  year.    There  are  430  la|M. 

The  population  in  1880  was  IS.I17,  and  the  daily 
.  onsiunption  la  550,1100  gallons. 
The  ordinary  pressure  maintained  at  the  pumps 
e  Inches,  which  gives  JI3  lbs.  in 
[  the  city.    The  lire  pressure  is 
.  at  tike  pumps. 
The  cost  of  the  works  has  been  H03.000.  No 
i  are  given  of  revenue  and  cost  of  tuaiiik- 
W.  C.  Stripe  has  been  the  engineer  and 
"  tin  works  sin***  their  heginning. 

cuexv.  on  iha. 

■  riimha,  Nebraska,  in  lat.  4r  15  S..  long.  ft',  i 
W.i  la  cm  tho  west  bank  of  the  Missouri  Rivci  on 
three  terror*-*,  the  first  a  few  feet  above  high- 
water  mark,  and  from  700  lo  1.000  ft.  wide;  the 
second  from  17  to  70  ft.  above  high  water,  and 
from  1,000  to  7.0U0  It.  wide,  and  the  Ihinl  or  undu 
laling  surface,  rising  in  places  to  230  ft.  above 
hinli  water.   The  town  was  founded  in  1*55. 

Water-works  were  built  by  a  piivate  eolupanv 
id  18*0-81  after  the  plans  of  J.  I).  Cook.  C.  E.'. 
Cheater  B.  Davis,  C.  K,  being  chief  engineer  ol 


CORRESPONDENCE. 

LAKE  SUPERIOR  KXOl.NKEHIXli. 
To  Emuneehino  News: 
Assistant  ladnilring  a  ma-  l.s.i  grade  on  a  ptxv 

flle  alter  running  through  a  raviuei:  Mr.  , 

that  is  a  wm  nice  grade  and  ls-tter  than  I  ex- 
could  be  gotten, 

':  Oh.  wi  ll,  that  w  h  irdlv  enough  to  push 
s  along:  make  It  two  feel  to  the  hundred. 


Chier: 
the. 

I  All  right. 

Youis  truly, 
[i  'ouiniunicated.  |  R 

THE  STANDARD  METRIC  CHAIN. 

Ornoi  op  trk  Mexican  central  Railway,  , 

Ql'ANAJtMTo.  Mexico,  Deo.  S3,  1H8I.  t 
Emu  >u  K.vois eebisi i  News  -. 

t^uile  a  diversity  of  otiiniou  exists  among  siatie 
eiigincring  aei|Ualntau.'is.  of  mine  as  to  what 
should  he  the  standard  length  of  a  metric  chain. 
Some  claim  it  should  !«•  So  meters,  and  others  in- 
sist on  S3  meters.  Xow-  this  is  a  matter  of  im- 
portance, especially  since  the  metric  system  is 
making  such  headway  in  civilitcd  countries. 

Some  length  ought" to  ls>  adopted  In  cider  thai 
one  uniform  series  of  t aides  could  be  calculated,  to 
be  usisl  invariably  liereaffirns  the  nittric  standard. 
I  would  suggest  that  juuiiis. inlerested  in  thisinal- 
terglve  their  relative  views  through  the  .'oliimns 
of  your  valuable  tmpcr.  or  It  might  la'  advisable 
to  appoint  a  committee  of  three  or  five  (arsons  to 
report  on  this  subject,  and  I  take  tlw?  liberty  of 
mentioning  the  name  of  Mr,  Frederick  nrooks, 
C.  E..  as  one  of  them. 

Yours  resiastfullv.  Kmilp.  1x>w. 


wonl  "  grading" 
rs  almost,  if  not 
quite,  invariably  in  e*>ntra-«listinctioii  from  iiusson- 
ry  and  bridging. 

All  blanks  piv|sired  for  making  estimates  maka 
tin-  above  dblluctioii.  Railroad  a<'c>unts  do  the 
same.  All  re|K>rts  of  the  cost  of  railroads  con 
tinue  the  above  distinction,  yet  when  ih.u  pro 
fessionul  persons  alti'in|>l  lo  s)a-ak  of  such  matters 
it  is  not  miccwiimun  lo  ses-  the  wonl  useil  in  such  a 
way  us  lo  indicate  an  Intention  to  have  it  cover 
the"  entire  construction  of  a  road  reartv  for  Ihe 
superstructure.  The  general  riiiln*«i(  law  of 
Molilalia  makes  it  obligatory  upon  railroad 
c-unpanic-orgaiiUrd  then-undi-r  lo  grade  ten  inilta 
each  year,  a-  a  condition  or  corporate  existence. 
If  a  railroad  company,  which  bad  simply  "graded" 
;  ten  miles  of  road  without  construe  ting  r-ulverta  or 
hridgis.  should  Is-  attacked  in  court  for  forfeiture 
ol  chattel.  I  shiHihl  cxpei-t  tlie  higher  courts  to 
hold  thai  th.-  law  hie  I  been  nnnplled  with:  hut 
should  some  <'ity  agne  to  issue  iis  bonds  when  the 
same  railroad  company  had  graded  ten  nriles  of  ita 
road,  1  should  ex  pact  one-half  of  all  the  lawyers 
ami  mole  ihau  one-half  of  all  I  lie  inferior  cotirU 
to  claim  that  grading  included  bridging  and 
masonry,  Isecause  they  ixmld  not  In  m  ule  to  un- 
derstand that  those  whose  business  it  is  to  use 
that  word  most,  iu«c  it  Invariably  in  an  exact  sense. 

finding  is.  no  doubt,  the  principal  operation  in 
const  meting  most  railroads,  hut  it  should  not. 
tlvenfoiv,  he  held  to  include  all  othi  r  opnrallons 

D. 


AIJUNMEST  OF  COMPLETED  RAH. HO  A  UK 
PmsroRn.  N.  Y„  Dec.  S«,  1881. 
Eijitor  Enoinekiumi  Nkws: 

The  quis-tions  of  F.  Miller  in  last  week's  iaaue 
appeam  lo  be  very  simple  and  easy  lu  1st  answered 
I  do  not  know  why  it  is  any  more  difficult  to  de- 
termine the  alignment  of  a  nl  after  it  it  built 
than  to  determine  it  beftue  it  is  built.  Tin-  tan 
gents  will  aliow  for  themselvesafter  it  is  built,  and 
it  tipis<ars  that  the  only  difficulty  lirs  in  hsruling 
the  (tea  and  Krs.  After  running  the  curve  line 
joining  two  tangents  the  whole  amount  of  curva- 
ture in  thai  curve  w  ill  Is-  known,  and  tin  length 
or  chord  joining  lite  two  ends  of  the  curve  and 
also  the  angles  made  by  the  chord  tangent  at 


i  ne  or.iinar/  uri-as 
,s  »«>lh..  per  square  1 
the  highest  part  of  tl 
-imetimes  100  lbs.  nl 


laws. 


WHAT  IS  tlRADINO  "t 
PrrrsBiRoii,  Pa.,  Jan. 
Eon  >lc  E.solVKKltlMi  News: 

You  ask  for  opinions  u|s.n  tla-  Us  hnical  mean- 
ing of  the  wonl  grading.  The  geological  linn  de- 
gradation and  tlu-  engineering  lei  in  grailmition  or 
grading  lutve  the  same  derivation  aud  nearly  the 
same  meaning.  The  first  is  tlie  natural  and* acci- 
dental excavation  of  earth  and  rock  from  higher 
levels  with  the  corresponding  filling  up  of  lower 
levels;  the  second  is  the  same  operation  pcrfonmsi 
of  a  plan.    Tin1  first. 

from 
prefix 

de.  If  there  was  such  a  wrsrd  as  aggrade  it  could 
appli.d  to  the  tilling  up  of  the  lower  level,  IViil 
when  neither  inrefix  is  used  the  word  ex|smtars 
both  operations,  and  means  themcKlification  id  the 
natural  surface  or  tlie  ground  ao  as  tu  coincide 
with  some 
dined. 


end.  And  If  the  angle 
are  nor  equal,  the  hctrii 
Is  located  wrong,  and 
f>  —  di  flection  at  the 
then  the  distance  from 
intersection  will  =  rod 


lid  of 
ml  of 


must 
inters 


the  chord 
the  curve 
fled.  Let 
f  tangent*, 
of  curve  lo 


N-viis;  uie  acconu  isinesame  opcrnrion  is-ruu 
artificially  and  in  pursuance  of  a  plan.  The 
however,  has  only  reference  to  the  lowering  1 
a  higher  level,  which  is  determined  by  the  p 


The  supply  is  taken  from  the  MUwairi  River 
more  than  a  mile  iiIsjvb  Ih.-  nurfn  outfall  sewer 
of  the  ell  v,  and  is  first  lifteil  by  sU-nm  pumps  into 
three  seltllng  luasina,  of  sllghtlv  different  dinieti 
«ons,  hut  a i ei aging  itS5  by  135 "ft.  and  10  ft.  d.sq>, 
with  inside  «Jo]ies  of  3  to  .,  lined  with  brick  laid 
■n  cement.  They  are  used  alternately.  Tlui  tiimr 
rciuured  furdeissiition  or  the  sediment  varies  rrom 
"I  hours  to  4u  hisun, 

From  them  the  water  |>asses  to  the  clear-water 
i..win.430hy  43  ft.  and  III  ft.  deep, whence  it  is  liftisl 
."<l  ft.  bv  two  Knowles  pumps  tu  nriservoir  'i 
miles  N.  W.  of  the  city,  hnilt  in  excavation  and 

•  -iibaukment,  with  two  divisions,  each  IBB  hv  340 
it  water  surface  and  24  ft.  ilee]>,  lined  w  ith  1  ft.  of 

•  lay  puddle,  covered  on  the  sl.qa*  with  bilck  laid 
dry  on  eilge.  and  on  tlie  bottom  with  «  in.  of 
broken  atone. 

The  main  engine  is  a  compound  condcns'ng 
Knowlcs  putiiping-engine,  with  steam  cylinders 
t.f  :tt  and  HO  in.  and  pump  of  34- ill.  diameter,  all  of 
43-in.  stroke.  The  auxiliary  engine  is  a  high, 
pressure  taie.  with  SM-in.  steam  and  10-in.  water 
cylinder,  of  MO-in.  stroke. 

The  pumping  main  to  the  reservoir  is  of  tll-in. 
diameter  tor  n  |sirtion  of  tW  distance,  ihcn 
eidanosl  to  30  in,  and  ,-ig-iinto24  in,  It  serves  also 
as  the  supply  main  from  the  r.-seiToir, 

Distribution  is  l.y  i.v-t-iron  pits',  nf  from  is  to  4. 
in.  duinielor  ;  8S  miles  are  laid,  with  353  lire 
liydranta.  3;H  nates  and  7IW  tn|ie. 

Tue  works  flist  went  into  operation  in  Septeui- 


In  running  the  curve  we  assume  that  A  Is  It* 

and  It  is  Bp,  which  are  unequal  distances  from  D. 
arsis,  n  JS11V1I 

instance  JM  =  -  OH  =•  —  

SIS.  D  s>«  /) 

Tlw  nhove  •siniuions  show  which  way  .1  and  9 
must  Is-  naivH  to  locate  them  at  the  beginning 
nml  eml  of  the  curve. 

Tlie  second  questiou :     Multiply  the  deflection 
distance  fot  100  ft.  by  the  square  of  the  distance 
Althougli  the  building  of  culverts  and  protection  used  and  divide  l.y  10,001!.  Ls  L.  NltHOLa. 

walls  or  almtments  and  piers  are  necessary-  for  the  PROBLEM.— A  height  car  with  an  area  nf  lot!  aq. 
preservation  «>r  thcw.rksor  grading,  cr  substitutes  ft.  fionl.  loadisl  with  10  Ions.  Including  its  own 
for  it  in  conned  am  with  niches  and  trusses  where  weight,  start,  down  a  grade  ol  »l  ft.  to  th 


;ht.  starts  d 

grading  would  Is.-  Impracticable,  such  sttuctures  in  a  straight  line,  everything  in  good  woiking  at- 
are  not  Usgically  a  isirt  ol  llie  work  of  grading  any  der.     What  *|kssI  will  it  attain  to  w  hen  Us  sistsl 


is^rtca>ly  a  part 
more  than  arc  tlie  iron  rails  which  are  necessary  to 
form  the  tip|s'r  surface  of  the  road  where  it  would 
la-  Impracticable  to  use  the  materials  of  grading. 
1  lie  whole  id  grading  is  accomplis-hcd  by  the 
de-gradation  of  the  hill  and  hv  the  depis.lt  of  tlie 


materials  of  de  gradation  In  the  valley  ; 
as  is  expresses!  hy  ihe  two  French  wnrds  rWrfni 


The  liilliinon 
the  Cnilisl  Stat 
in  const  ruction  have 
others.     If  vou  will 


X  Ohio  Railroad  is  the  oldest 
1.  and  their  iitetlnsls  and  prtirliis 


IN  MX  'KSSIHI.E  DISTA  Xl»- 
Fgl  ltvst  l  110.  Ottawa  Co..  Mich.,  Dei-.  37,  IHni. 
Eni  tiiK  EsuiveeriMi  News  : 

The  hcImwc  for  tlie  delermlnalion  of  dtsUinrsw 
and  nil  1 1  in  I.  -.  as  given  hy  M.  Kaxiniiski  in  yum 
issue  of  the  10th  itist.  is  well  catculati-d,  as'you 
suggis-t.  to  dri.w- .  ut  cs'iuntent.  It  is  a  rate  exam- 
ple of  how-  far  a  |s-r-on  may  go  in  a  nsandabout 


ami  pro 

Is-en  rolhiwnl  by  nearly  all  the  way  to  do  .1  thing',  instead  of  going  directly  at  it. 

refer  lo  their earliisd  mid  hit-  It  w  ill  Is-  oksi  rved  that  the  graduation  which 

isit  records  Mm  will  see  that  in  all  their  advertise-  i„.  prois.se*  Tor  his  vertical  arc  is  the  reierse  of 

mi  nts  for  pro|»*als  and  specifications  for  con-  that  In  our  onhusiv  arcs— i.e..  he  makes  his  lan- 

iracis  tim  e  distinct  divisions  were  constantly  oh-  K,.nt  rcale  vary  hy  rwisfa»f  increments,  while  his 

vertical  arc  varus  hy  diminishing  increments — 


-etved,  iiaiuelv,  graduation,  masonry  and  bridg- 
ing, and  contracts  have  Iss-n  repeatedly  made 
will,  one  man  for  the  graduation  or  grading,  and 

with  1111  i.lh  i  f  u  the  masonry  011  tin-  sa  section 

of  the txwd.  M  aster  Mki  iianic. 

WHAT  IfiTiltADINO. 
N.  I*.  H,  It.  On-  Rreky  Mountain  Division. 

Hki.kna,  Mont..  Jan.  3,  I  " 
Editor  Enoineeiu  o  News 


iui.  I 

n.) 


these  incrcroe-nis  varying  inveisely  us  Hieir  cs.rr.'s- 
liomling  sss'anls;  while  in  our  instruments  tho 
tnngenl  scale  variis.  by  I'lfi-mrisiiif/  iiteremenls — 
Ihe  increase  ls'ing  directly  as  the  corresponding 
secanla— and  our  arc  vaiy  by  constant,  or  equal 
increments. 

This  change  in  the  graduation  of  the  arc  appear* 
to  facilitate  the  measurement  of  Imrlxonlnl  dis- 
tances, but  is  a  total  failure  in  tho  determination 


In  rt  teicnee  to  Ihe  question  •'  What  i»  Onelins"  o(  heights  orditfi  rone.  «of  level,  if  wc  r.  gmd  sim- 
I  would  suggest  that  in  an  experience  of  over  a*i  plicily  aud.eiHH  i--n.  »  and  amount  of  work  in 


Jan.  14,  1882. 
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b*in*  ,sct<?r  10  «be«m»»djnU'<»  ot  U»  «*»»  P<«rs  over  tbe  BoroatenryCreek,  of  one  OO-ft.  I  dow  need  only  odd  that  owing  to  the  great  depth 
nuesuon;  moreover,  it  srjoils  the  arc  for  other  pur-  span  and  two  span*  of  81)  ft.  This  latter  structure  ;  at  which  the  solid  nirk  lie*  at  that  spot  it  linn  been 
1      -    .    ,    Isconncctcd  with  n  wooden  bridge  of  two  SO-ft.  [  decided  not  to  attempt  to  make  anr  foundation 


pOMCS. 

The    fundamental  principle  under)  Ting  'this  spans  on  an  embankment  forming  the  approach  to 

consists  in  tlw  comparison  of  the  differ-  the  creek.   Theae  also  are  built  strongly  enough 

encea  of  tangents-a  method  capable  of  develop,  to  sustain  railway  traffic.    The  coat  of  tbe  three 


NOTES). 


ment  with  the  instrument  already  in  use,  with  or  structures  is  about  *2I0  000 

without  the  ih  of  a  vertical  arc— better  without.  — ~ 

An  example  will  beat  illustrate  : 
In  the  accompanying  figure  let  it  he  required 
to  find  the  horizontal  distance  betweeu  the  nation 
.1  and  the  rod  R.  our  instruments  being  the  usual 
leveling  rod*  with  tape  and  the 


ithout  vertical  arc.'or  a  Y-lrvel. 
luci-  an  aturiliaru  rod  betw 


F.gl'AVAT"H.B  AXD 
Contradictory  account*  have  b 
time  to  time  of  the  machiuerv  t 
the  excavations  in  the  Panama  I 
following  dr-scriptirs 
official  one.  having  I 


in  Panama. 
■u  published  from 
be  employed  for 
inal  works.  The 
•f  them  inav  be  taken  as  an 
n  published  by  ill 


it<*'!f,  The  excavator,  designed  hy'M.  I.'nuvreux, 
is  in  fact  u  dredging  luarhineon  dry  ' 


decided  not  to  attempt  to  make  any  foundation, 
hut  simply  to  heap  the  materials  on  the  surface  of 
the  ground.  A  wall  of  great  blocks  of  stone  will 
craw  the  valler.  Inside  and  above  it  will  be  laid 
in  order  mni.ll  blocks,  rough  stone*,  pebbles, 
gravel,  aand  and  clay,  and  the  Culebra  debris. 
Arrangements  will  be  made  to  prevent  flooding 
during  the  coarse  of  the  work.  The  Commission 
assented  (after  deliberation)  to  these  and  nil  other 
proposals  of  the  administration,  with  a  few  slight 
qualification*. 

The  Adirondack  Bcrvey. 
Commendable  progress  has  been  made  in  the 
company  ,urvey  of  tbe  Adirondack  region  heretofore  anllior- 
ouvrviix,  a„]  bj.  ,|)f.  I^egUature.    An  important  |iermanent 
Willi  the  (,,„(,  f,«-»||  leveling  work  In  the  northern  counties 


stand  over  its  work  like  a  Boating  dr«lgrr.  and  »lhaov 
the  endless  chain  willi  buckets  is  therefore  placed  ' 
at  one  side  of  it.  and  nearly  horizontal,  alliiough 
MM  inclination  is  glveu  to  the  chain  sccoidltig 


tbe  thickness  of  tbe  r  <d  one  side  of 
tween  them,  so  that  the  horizontal 
telescope  will  cut  both  rods  at  one  pi 

Let  trie  length  between  tin 
on  the  roil  R  be  assumed 
as  largo  as  practicable,  say 


the  line  bo- 
wire  of  the 
nting. 

D  and  C 
an  arbitrary  constant, 
ft. 


t. in- 


line nf  irrodctk:  levels,  carried  northward  from 
through   two  degrees  of  latitude,  mid 
for>nini;  in  connrciinn  with  the  United  Stateassir- 
vcys,  a  continuous  line  of  reference  level*  with 
monuments  from  New  York  harbor  to  the  (  au»- 
diiiu  frontier.    Valuable  work  bin  nUo  lieeu  .•.  - 
complUliid  under  the  direction  of  tbe  sij|wr.iitend 
ent  of  the  Adirondack  survey  in  relocating  the 
.  lines  of  Ksm-x.  Franklin.  Hamilton,  Hei- 
and  U<vla  counties.    Kvideni-wi  id  former 
survey*  were  generally  extinct,  and  in  one  instance 
every-  vestige  was  obliterated  f.  r  a  distance  of 
tbirty-Nve  miles.     Township    lines    wire  also 
found  to  Is-  in  gri-nt  confusion.   rcndi  ring  iu> 


to  the  slopcof  the  ground  aud  nature  of  the  toil. 
Tlie  buckets  are  then  driveu  along  the  slope 
of  the  cutting,  sciaiping  nut  the  earth  or  cutting 
it  away  like  a  auccnstiiin  of  planes,  and  throw- 
ing  it  out  on  the  other  side  of  their  round. 
The  excavator  tan  be  placed  either  on  the  level 
from  whirh  the  excavation  is  to  be  made,  or— in 
case  of  a  mass  of  earth  to  be  reuiuvcd— on  the 
level  down  to  which  the  soil  is  to  be  brought. 
In  every  case,  it  stands  by  the  side  of  tin-  place 
rails  of  tlie  normal  gauge,  and 
moves  along  ciintinously  while  in  action.  After 

train  the  telescope  on  the   '\  ,hr?"  .riT,t"!  ^T"1  I*"7  ?f  T0,,n  If  <»"  '«»■"'»'"  »'"'  ,-rrouient  murk. 

shifted  either  to  bring    t  eg,,  n  alongside  of  the  Blnm.  „ 

remaining  mass  to  1»  leveleil,  or  to  remove  it 

further  from  the  trench.    Tlie  great  weight  or  the 

chain  of  buckets,  w  ith  all  its  apparatus,  coming 

entirely  upon  one  side,  and  the  tremendous  strain 

or  the  work,  so  unequally  distributed,  made  the 

question  of  securing  the  balance  of  the  machine  a  |  «|  y  ut  uavlnK  {\wm 


Puint  the  tclmcopc  at  the  upper  target  C'of  the  '"  wortt-  11 1* m 
rod  if,  and  notejtlie  reading  at  e  on  the  interne-  ' 
rod. 


us 


target  D,  and  note  the  reading  if  on  the  interfile 
diate  rod. 

Tlie  \>ilTereuce  of  the  readings  e  and  il  give 
the  intercept  ro\  which  is  the  analogue  of  f.'f>. 

Then  (T>  +  nl-  AH  in  terms  of  .16. 
for  the  triangles  ABC  and  .ItV  aie  similar:  as  are 
also  the  triangles  AHD  and  AM.  whence  thedlffet- 
ences  CD  and  co*  linve  the  annul  ratio  a*  the  sides 
.Iff  and  Ab. 

Numerically,  let  ctl  be  found,  sav  to  equal  .849 
11..  in.  n  the  rrsl  /)  being  12  ft,,  aid"  the  horizontal 
distance  .-lb,  being  assumed,  at  100  ft. 

ah    ar  *  .tus*)  x  ion  -  i.iarr. 

If  it  Is  desired,  also,  to  compute  the  differences 
>>f  hcittht  between  the  "  height  of  inalmment"  and 
■  he  "hcirht  of  hub."  at  roil  R,  we  Irave  only  to 
mite  llir/enef  reading  at  b,  on  the  Intermediate  rial, 
and  multiplying  tbe  intercept  6d  thus  found  into 
the  nolo  of  CD  to  crl  already  found. 

Thu*.  -tupposiiig  the  intercept  bit  was  found  to 
be  2.1.1)  ft,,  then 

BD  =  {Vf  +  MY)  .  S.14H'  ^  80.109 
which  is  subject  to  correction  for  refraction  and 
curvature. 

These  operations  are  ho  simple  and  obvious  as  to 
require  little  or  no  turther  explanation;  moreover, 
tliere  is  a  degree  uf  precision  resulting  from  the 
introduction  of  the  "Intermediate ~  nxl  that  is  en- 
tirely unapproachable  with  any  method  of  meas- 
uring vertical  angles  with  the  small  arcs  the 
instrument  makers  give  us  on  our  field  instru- 
ments: for  thereby  we  virtually  read  the  limb  of 
an  arc  having  a  100  ft.  radius. 

It  may  be  said  that  w«  require  another  helper 
by  this  "method.  So  we  do.  But  we  have  relieved 
the  transit-man  from  all  reading  and  recording  of 
vertical  angles,  and  of  all  consideration  of  these 
data  in  the  office,  which  is  more  than  a  compen- 
sation for  this  extra  assistant:  besides,  as  before 
we  have  Introduced  a  degree  of  pre 
unattainable  bv  any  other  methud. 

H,  C.  Pearsons. 
V  .  8.  Inspector  of  Steam  Vessels. 


sessnients  for  taxation  dirlii-ult  and  raumig 
much  ettitmriaasmcnl  in  the  collection  of 
taxes.    Provision  should  lie  properly  made  for 

of  these  oh. 
I  constantly 

recurring  difficulties,  both  as  to  local  jurisdiction 
and  the  ownership  of  adjacent  lands,  flic  reports 
of  the  Adirondack  survey  have  Ihs-u  largely  sought 
by  the  |suhlic.  ami  in  authorizing  future  puhika- 
I  tions  it  inav  lie  well  for  the  Legislature  to  eon- 
'  n  |  aider  the  priw  iini"  '" 

Suon  U  W^^'^^,^ 
this  means. 

Pertinent  touiatlers  relating  to  thesurvev  above 
refernsl  to,  is  a  subject  suggestive  of  practical  ob- 
servation in  regard  to  the  northern  wilderness. 
The  vast  tract  or  country  lying  in  the  northern  part 
of  the  Slate,  familiarly  known  as  the  Adinnidack 


difficult 


I'll 


has  Is-eli  elfected 


'.  7         erSh  nf    «  Tl     ^e.e  ^  "»«"-.  «"  *•  <>t  primev^  forest.. 

»^tt^.^L^^^\'!m^italr  lhK  'Wrabk.  features  of  a  retreat  del 
i?BJ*,o  ~/  r.    T*'!.?        A"?  «t  With  or  pleasure.    But  .here  are  otj.rr 


■>  e  r  ^ 

varn 

the  use  of  a  third  wheel  on  each  of  ibe'  four  axles, 
working  ou  a  third  rail  SO  in.  within  the  outer 
rails  on  the  side  of  the  chain.  Tbe  excavator  is 
furnished  with  two  engines;  one  of  30  horse-power 
drives  the  cliaiu:  the  oilier,  of  only  4  horse-power, 
moves  the  machine  ou  the  rails.  'The  appearance 
of  the  whole  is  like  a  very  tall  locomotive,  and  the 
total  weight  is  somewhat  over  44  tons.  The 
buckets  contain  about  6  cu.  ft.  eacb,  and  their 
number  varus,  acenrding  to  circumstances.  Thcv 
can  lie  driven 
works  at  the  rate 
average  (allow!  „ 

hsids  on  trucks  84.600  cu.  ft.  of  earth  per  da  , 
thus  doing  the  work  of  fully  1100  laborera.  It  only 
requires  the  srrvioes  of  a  driver,  stoker  and  two 
workmen  for  various  purposes,  )>es»des  the  men 
who  remove  tbe  rails,  which  only  takes  up  a  por- 
tion of  their  time.  Tlie  dredging  machines  em- 
ployed in  Hub  work  are  of  great  size  and  power  ; 
■hey  are  110  ft.  long  by  31  ft.  broad,  ami  weigh 
when  empty  about  06 tons.  The  bucket*  con- 
tain about  10  cubic  feet  each  ;  they  con  be  driven 
nearly  SO  ft.  deep,  and  lift  their  contents  to  such 
a  height  that  they  can  lie  shot  to  a  distance  of  18»  X  *  ,,"  ' 
ft,  The  average  of  work  done  is  nearlv  as  great  mbnad,m,Hi 
as  that  of  the  excavator. 

Tuts  PASAJtA  Canal. 
A  complete  account  has  now  been  published  of 
tbe  proceeding  of  the  superior  consulting  com. 
inlttee  of  the  Panama  Canal  works,  which  as- 
sembled In  Paris  for  Its  first  session  on  November 
25.  A  report  drawn  up  by  the  consulting  engi- 
neer, containing  the  proposals  of  the  adminis- 
trative council  for  the  second  phase  of  the  work 


region,  lias  become  one  of  tie-  most  invitiug 
to  invalids  and  tourists.    Its  high  altitudes,  pure 
and  bracing  atmosphere,  perennial  streams  and 


of  its  deliberations.  It  is  consid 
ered  that  tbe  best  opening  for  the  canal 
at  its  eastern  end  into  the  Hay  of  .Simon 
will  be  by  the  way  of  the  mouth  of  Folks' 
River.   A  cutting  through  the  Hindi  Hills  would 


rhose  bed  is  also  to  be  taken 


AMERICAN  BRIIX1E  IWIUHNU  IN  THE  AN- 
T1PODEH. 

The  Edgemoor  Iron  Company,  of  Wilmington. 
Mel.,  have  just  completed  the  Nowra  Bridge 
over  the  Hhoalhaven  River.  New  South  Wales,  and 
the  bridge  has  been  thrown  open  to  public  traffic. 
Mr.  Onward  Bates  was  the  engineer  in  charge  of 
construction.  The  bridge  i«  the  longest  in  N'ew 
South  Wnlos.  its  length  being  1.I0S  ft.,  width  20 
ft.  and  the  heading  about  iS  ft.    It  is  high  level, 

having  no  opening  for  navigation  but  admitting  of  tbe  great  one,  so  as  to  establish  water  oommunica 
river  steamers  passing  under  easily.  There  are  ": 
seven  spang  of  124  ft.  <•  in.  each;  one  span  of  191 
ft.  6  In. ;  and  one  of  SO  ft.,  and  with  the  exception 
of  the  timber  planking  the  materials  used 
are  iron.  In  connection  with  tlie  shortest 
spans,  the  Iron  cylinders  upon  which  tbe 
structure    rests  are   twelve  in  number  and 


and  grave  interests  belonging  to  this  portion  of 
our  territory  that  appeal  with  cvpecial  force  for 
timely  consideration.  By  far  the  greater  quantity 
of  land  within  the  Adirondack  wddernrso  proper 
belongs  to  i  he  State.  Individual  ownership  is  now 
confined  to  a  few  hundred  thousand  acres.  Here- 
tofore It  lias  been  the  practice  of  the  State,  with 
questionable  policy,  to  sell  its  wild  lands  at 
nominal  prices  to  private  parties,  who  have 
gone  on  in  most  cases,  and  cut  off  the 
marketable  timber  where  accessible,  and  then 
to  the  Slate  the  clearings,  worthies* 
generally  for  agricultural  purposes,  thereby 
escaping  the  payment  of  taxes.  Forest  fires  have 
followed  and  raged  with  destructive  fury,  decod- 
ing too  mountains  and  checkiog  tbe  flow  of  uprings 
and  streams  Uiat  supplv  tbe  navigable  watets  to 
Ibe  north,  and  tlie  Hudson  River  southward. 
Furthermore,  many  of  tlie  lake*,  the  natural  reser- 
voirs of  the  mountain  courses,  have  Is  en  damaged 
by  dams  and  overflow,  so  that  the  shore*  of  those 
lying  within  the  working  timber  limits  present  the 


was  laid  before  the  Commission,  and  served  as  the  effect*  of  irreparable  injury.    It  has,  therefore 

n.l.       of         Mm        il.'titu.raf T*       la       /,„n.I.C  1  ,   _   .".!„_  „r  3  *    .  .   ,     . ,  . 


ie  a  iiuestion  of  screws  import  whether  ihe 
Stale  should  any  longer  part  with  its  title  lo  land 
in  this  quarter,  now  held  or  tbat  mnv  hereafter 
revert  by  the  non-payment  of  taxes.  Il  might  be 
leased,  perhaps,  with  safety,  for  certain  purposes; 


from  Folks'  River    to    join  but  its  uses  should  be  carefully  restricted. 


The  Adirondack  region  is  the  natural  and  prin- 


bring   the  canal 
the  River  Cbagrra, 

ad  vantage  of  for  a _  considerable  distance;  and  it  is  ripal  watershed  of  Important  navigable  "wafers, 
propcossl  to  begin  it  very  soon,  and  make  a  sort  of  and,  if  it  be  divested  of  its  timber,  imminent  dan- 
temporary  canal  rot ^immediate  use  on  the  line  of  |  ger  will  threaten.   The  raln-faus  will  diminish, 

the  springs  and  streams  fail,  and  unaccountable 
loss  ensue  to  interests  not  immediately  l<x:atcd 
in  that  part  of  ihe  State.  This  subject  will.  In- 
deed, sooner  or  later  demand  inquiry,  if  its  im- 
portance does  not  now 
Gov.  CorntU't  Menage. 


5  ft.  in  diameter.  In  the  long  span  the 
cylinders  are,  four  in  number  and  7  ft.  in 
diameter.  On  the  northern  ond  there  are  ten 
cylinders  3  ft.  6  in.  in  diameter  with  stone  abut- 
ments. The  superstructure  is  of  American  design 
and  is  the  first  of  the  kind  erected  in  the  colony. 
Whipple  trusses  are  used.  It  is  for  use  sow  only  as  a 
higbw.iv  bridge  but  is  built  to  sustain  railway 
Connected  with  it  is  a  -wooden  bridge  on 


tion  with  Gatun,  on  the  Chngres. 
lie  n  asked  permission  to  begin  work  at  once  at 
two  points  ;  upon  tbe  rock*  between  the  falls  of 
the  Obispo,  and  at  the  highest  point  of  the  cut- 
tings, the  top  of  tbe  Cerro  Culebra,  where, 
however,  the  soil  is  argillaceous.  Here  pre- 
liminary cuttings  will  be  made,  which  will 
give  more  accurate  knowledge  of  the 
nature  of  the  ground  than  can 
from    anv   number  of  soundings. 

as  the  eartb  is  removed,  it  will  tint  be  piled  up  United  States  tbe  propajjions  are  75  to  76  salt- 
in  banks  to  protect  the  cuttings  from  becoming  peter,  14  to  13  charcoal  and  10  sulphur.  Charcoal 
drains  for  rain  water,  and  then  gradually  ba  used  is  tbe  combustible  ingredient';  sattpefr  furnishes 
for  a  tramway  from  tbe  Culebra  working  to  the  the  oxygen  necessary  to  support  a  rapid  combus- 
frnmboa  dam  to  convey  thither  all  tbe  remaining  I  Hon  and  to  change  the  whole  mass  into  gas,  and 
debris.   W»  have  meorfcroed  this  dam  before  and  sulphur  adds  consistency  to  tbe  mixture  and 


GrspowniB. 

Tbe  ingredient*  in  gunpowder  are  saltpeter, 
be  derived  charcoal  and  sulphur ;  slightly  different  propor- 
A wording  tlons  are  employed  in  different  countries  ;  in  the 


I  nuxturo  and 

UigitizeoDy  LiOOgle. 


IS 


intensity  to  the  Hamc,  besides  rendering  the 
powder  lew*  liable  to  aUifb  moisture,  and  in- 
creaaes  tile  volume  of  ga-.  by  preventing-  the 
formation  of  a  solid  uotasaluui  carbonate  ami  by 
increasing  tin?  temperature.  In  the  manufacture 
•r  ordinary  powder  the  opi  ration*  tusunlly  em- 
ploy nl  art-  pulverizing  the  mgnsliruts.  inrorpora- 

tinu.  compression,  grsnulali        glazing,  drying 

ami  dusting  When  Ohriigl*  Knbn  invaded 
China.  B.  C.  Kilt,  firearms  of  a  ivimitive  form 
up|>eur  tn  have  lieen  until,  I'liHtagen  In  ulil  »  rilers 
seem  nlan  tn  ahow  thut  when  Alexander  invu.ttd 
India,  *»;  H.  ('.,  hi-  encountered  tribe*,  that  used 
similar  wenpotk*.  It  U  probnhle  that  the  inven- 
tion of  powder  arise-  in  <  'eiitral  Asia,  in  the 
regions  where  saltpetre  neeum  as  un  effervescence 
of  the  noil.  The  tine  <>f  gunpowder  is  mentioned 
in  Arabic  writing*  in  tin-  litth  century,  hut  Its  we 
in  Europe  ran  he  Iraml  only  to  the  ini.Ule  or 
i-arly  [uirt  of  the  I4tll  century.  Tlie  powder  used 
in  tin:  I' tilled  S'ntes  U  priticiiatily  "  Hexagonal 
ism-dcr,"  ami  in  the  United  Slate*  service  live 
kirnls  of  grain  powder  are  Used,  all  inaile  In  the 
same  manner,  of  the  name  proportions  of 
materials,  and  <lifferent  only  in  the  size  of  the 
grain,  namely:  "  Mammoth,"'  "cannon, "  "mortar," 
"  musket  ~ and  ••ride"  powder.  Then- are  other 
puwder*  with  traile  uanu-a  given  them  by  the  re- 
spective manufacturers.  Powder  for  rifles  in  made 
with  special  reference  to  the  attainment  of  a  high 
initial  velocity  with  n  ni.slerate  jvresw  on  the  Wire  ; 
it  h-ta  a  density  of  I. HO  and  a  size  of  grain  which 
will  pass  through  sieves  of  lit  meshew  to  the  im-h 
and  lie  on  one  tM  to  the  inch,  ltinejcx'ting  |niwder 
take  note  that  it  should  lie  uniform  in  color,  den- 
sitv.  sine  and  shape  of  grain  i  ditT.reni-e  of  color 
indicates  a  difference  in  the  inflammability  of  the 
charcoal  used  :  difference  in  the  shape  of  grain, 
that  of  density  ;  the  birgi-st  and  smallest  grains 
may  with  advantage  be  removed  by  .sieves  of 

A  <  vvii.  Bviat  PropkUsKI.  by  Air. 


A  imvcllv  ill  canal  bouts  ban  recetitlv  been  con- 
structed at'  WiacaMs?!.  Me.,  after  designs  devised 
by  the  owner,  who  claims  to  hold  patents  for  thp 
design  in  the  Unit«sl  .Stnte»  and  F.ngliiml  Thp 
rir-l  Wt.it  built  is  lying  at  the  mouth  of  I 'baric* 
River,  Boston,  where  it  has  been  examined  w  ith 
much  interest  by  engineer*  and  others.  It  is 
designed  to  be  used  on  canals  without  injuring 
the  banks ;  it  U  a  simple  structure,  measuring  61 
ft.  long  and  10  ft.  wide.  It  is  II  ft.  in  depth  ami 
drawi  t?  in.  water.  It  in  driven  entirely  by 
air,  a  Roots  blower  No.  4  being  used:  the  latter 
operated  by  an  H  horse-power  engine.  The  air  is 
forced  down  a  ceutral  shaft  to  the  bottom,  w  here 
it  is  deflected,  and.  being  confined  between  keels, 
passes  backward  and  upward,  escaping  at  the 
stern  through  an  orifice  1ft  ft.  wide,  so  as  to  rorm 
a  «ort  of  air  wedge  between  the  boat  and  the  sur- 
fai-e  ot  the  water.  The  force  with  which  tlie  air 
strikes  the  water  is  what  propels  it.  .The  Unit  has 
a  speed  of  four  mile*  an  hour,  but  requires  a  !H 
horse-power  engine  to  develop  its  full  capabilities. 
The  patentee  claims  a  great  advantage  in  doing 
awav  with  the  heavy  machinery  of  screw*  and 
tide  wheels,  and  believes  that  the  contrivance 
givs  full  results  in  pro|»rtion  to  the  power 
employed. 

DlsmnsINu  til  MKWAUK. 
In  the  current  number  of  Thr  Sttuiturutn  Dr. 
II.  <i.  Keyer,  United  Stall-.  Navy,  dewcrils-s  the 
method  of  treating  excreta  with  Suvern's  de- 
odorizer In  one  of  the  Lt-ipzig  hospitals.  This.de- 
odomter  is  a  pasty  mans  with  .the  following  com- 
position  :  In  lis!  parts  there  were  witter,  U.5| 
lime  |l'aO>.  •kl..'i:  chloriib*  of  magnesia  iMgt'Ll. 
1.V  tar.  1.2;  foreign  mailer,  o.o1.  In  manufac- 
turing tin'  deodorant,  crude  lime  and  magnce-iu 
U'ing  used,  it  is  from  this  source  that  a  great 
deal  of  foreign  matter  i»  introduced  into  it.  A 
certain  amount  of  the  mass  is  dissolvisl  in 
water  and  poured  into  the  closets,  where 
it  is  retained  uulil  tl»e  pna.-esa 
of  disinfection  is  completeil.  'Die  re- 
sulting mixture  Is  then  allowed  to  run  tliMUgh  the 
closet  pipes  into  the  drain  pipes,  and  thence  into 
a  specially  prepared  reservoir  where  one  ]\trt  of  it 
is  precipitated,  and  the  clear,  supernatant  litpiid 
is  then  nin  offinUilhi-  sewers.  How  thorough  th*- 
action  of  this  ditslorant  in.  says  Dr.  Beyer,  was 
i  hy  a  s|ieciiueu  of  tlie  lii|uid  taken  out  of  the 
rviiir  and  reserved  for  analvsis.  This  Ihpiid 
was  almost  colorless,  lutd  only  a  laint  smell  or  tar. 
and  did  not  seem  to  deeoiu|**>e.  even  after  long 
standing.    It  contained  O.SM  |au1-  of  solid  i»-ni- 

1 1 ■  i •  ■  i-i           lure,  consisting  for  tier  rmml  pari  ol 

chloride  of  ammonium  and  lime,  and  luiving  un 
Tlie  precipitate  in  Hnally  dried 

N'tw  York  Tuskmlms 
The  main  outcome  of  tin  tenement  lions,  unit;,, 
tton.  which  attracusl  so  much  altentiou  thn-.- 
ve  ir- ago.  was  a  legislative  ad  that  has  proved  a 
Hi  nt  wliolemjme  temclril  uiei-art.  Dllring  that 
pMi.nl  hundreds  of  tenement  hou^s  haiv  ls;eii 
built,  bu:  there  I-  n  it  on  ■  in  which  there  i^  a  sin- 
gi.  nntm  lh«  dne«  not  have  dirw-l  air  and  llghl. 


Bo  effectual  is  this  remedial  agent  that  the  mili- 
tary officials  are  boasting  that  tlie  tenement  houses 
recently  built  are  in  advance  of  private 
residetices  in  sanitary  conditions.  If  the 
uew  plumbing  act  proves  as  useful  in  effecting 
thorough  drainage  as  this  building  act  has  Is-t-n  in 
letting  in  ait  utid  light,  the  lodging  places  of  the 
|ns>r  will  lw  permanently  improved.  These  are 
the  new  homes  of  the  working  people.  The  old 
tenement  houses  n-uuiiu  damp  and  foul,  for  the 
radical  defects  of  construction  are  not  alfei  ted  by 
recent  leginuition.  Progress  has  been  made,  how- 
ever, in  the  right  direction.  Let  the  health  of  the 
lower  classes  he  promoted,  and  good  morals  and 
useful  citizenship  follow  as  a  matter  of  course. 

MISCKU.ANF.OCS. 

(BOMM  I'aaiun.— A  denv-liliiiail  ■>/  Ui.-  H.-eoisl 
Cavalry  fnim  Karl  Custer  has  l«»n  sent  to  Ttrry's 
Isuwling.  nil  the  I'pper  Yellowstone,  to  pnjlect  the 
S.u-enerti  PaoDC  siiKiarers  and  the  i-utislructsiii  c«iui- 
I«iny  troni  the  ntsraiuliag  Crown. 

Thk  A iiiaoaiiArx  RAti.aosn'a  r*eTcait.~lir  Ihjruut 
pmposrs  Ui  reorganise  the  Adlmmiack  RaUroad  Cisn- 
paay  and  complete  the  niail  to  the  St.  I-awreuce  River. 
It  lias  ie«  lns-n  drviiled  whrtln-r  the  road  will  strike  the 
St.  |jiwr.'iice  at  I  htileiMtiurgti  or  at  n  |n>int  where  Ktng- 
st-*i  csn  in-  reiu-twid,  ami  a  alreet  New  York  and  Nes 
Kugtand  (-oanectfcen  made  frnr  the  (Irsod  Trunk  fnsai 
thai  p.int 

Thk  Ckkro  'loaim. — CHABi.KsroN.  III..  iNr-  "i4,~A 
full  e*nr|s  ot  enaiiH-ers  arrlVMl  m-re  beday,  IuivUik  eoin- 
f.U-ti-d  tlie  ttirvpv  anil  final  loiwtion  of  tbe  Cerro 
I  or  o  Short  tils-  milroad  fn.iu  Marva.  on  tie- main  line 
on  ( lie  Illinois  Central  Railroad,  lo  llin  city.  They  re 
|s>rt  tltst  at  no  jslui-e  in  Ibe  grade  more  tliail  flrteen  f««-t. 
After  tie-  holiday*  thev  wlUprisis-d  locating  an  exten 
si.m  to  l>.ul>villi-.  Kv.,  the  inteutKai  being  to  have  a 
line  fn-in  Peoria.  Ill  .  and  plaets  beyond  the  farmer  it) 
in  Kentucky. 

IjOCOHunvK  Mi  luimo.  Kive  huinlre.l  hwmmittluW 
hsve  Ijoen  Imlll  In  the  thns-  I'sn-nsin  is.tate 
Itshiueats  ituriniz  the  past  yisir,  sorth  ap 
sard  ol  #5,mMi,LI0XI.  Tbe  price  range*  from 
to  III.IIII,  acc.jrdluK  t..  siie  and  ihanacter. 
Thin  I*  Us-  larxest  uunilsv  evee  turtiisl  out  in  lkatsevon 
In  any  on*-  vear.  The  hudness  hon  ln-en  conducted  al- 
wat  entirely  on  a  rash  basis.  The  prices  obtained 
have  berti  very  much  lower  tbau  in  former  year,  and 
tlie  |.i..|lls<sirrenpvnidliiwly  le»«.  but  tlw  lmsns.  have  also 
lns-n  iiiis  h  tielow  the  avsrags  la  coossuumssi  of  the 
cash  paliev  pursued.  Kr.su  present  appearances,  fully 
i»n  l.o.uioiivn  nillberouiplsted  in  the  name  city  next 
year. 

A  New  Hosrr^  &  Chii  auo  R  K  — Engineers  »ie 
•urveyhig  a  r.siu  for  a  »»w  iwllrosd  fr..m  lianl.y, 
Vt  ,  F.y  way  of  Tlnmtwth.  Mlddl.town,  Poultis  v, 
Castleuia.  Fair  Haven  and  Orwell,  to  a  point  on 
Ijiko  t  li«u;plaiii  .usislie  Tloinderoirs.  where  the 
lake  will  Is.  I.iiilgsd  The  di.tanc*  Is  Oftv-ttve 
mlle<,    Anotaei   ri-ad  i>  rontemiilatni   from  Sisitb 

^.TJnoer-  ThbLTl4.0i,,hVK.ng\,c,,tl* 
nmland  Railroad,  w.add  provide  a  new  nsite  fmui  the 
tunuel  to  Tl.-.suler.»ta  H  Is  profnssst  to.vnoo  t  TI.-oie 
der<.gs  l.r  a  road  tiirougb  tbe  North  Woods  with 
Saekett's  Harbor,  and.  hy  farming  weitem'euoi 
with  tbeliraud  Truuk  Halln-ad  and  eattern  csjoi 
witii  Ibe  new  MasuwhasetU  Cetitral  Rallr.«t.l  at  the 
tunnel,  make  a  route  from  Chtragr.  to  Huston.  ISO  mlks 
nliortsr  tluu  anv  now  in  existence 

A  Blu  Raiuuiaii  Uoa* .-  Tlx.  taiinel  of  the  Denver 
A  »..uth  Park  division  of  the  Union  Pacific  Hailv,  .y 


TnaC  P.  R  R.  ia  Esulaso  -  A  pamphlet  has  just 
hrcn  publithed  in  London,  entitled  "Tlie  Canadian 
PaciAc  Railnwd  and  tlie  Schemes  or  the  S\  ivdl.-nlc" 
warning  the  Kllgllnh  )sn>)iin  not  to  invrst  tiieir  money  in 
w  list  i»  repn"»ented  to  be  a  recklesi  enteriin>e.  "The 
Canadian  Parltie,"  use  pani|ifalet  siys.  "lakes  its  only 
o lurse  through  the  uu|ns.ple<l  vsllev  "I  tie.  Kaskalcli.- 
wan  and  tbe  district  .-slle.1  Din  Feruk.  Itelt,  I  ut  it 
■sol  hsve  no  exteusloas  northward,  except  the 
Aietic  regions,  ami  no  brnuch  in  that  direcli.  .n  exeenl 
to  the  iiortb  |nde,  while  southward  it  turn  its  rival  Mi  the 
Northern  Parilie  of  the  l'nitetl  S1aU>.  For  six  month* 
the  road  silt  Is.  an  lee-honnd,  snownsivered  route, 
thi-ougli  distru-P.  nisny  liundretD  of  miles  further  re- 
moved frttm  the  great  marts  of  the  world,  and  Ip.m  the 
cititsand  ports  wrvetl  by  tlie  railssy  n  ul.nii  trnv.-rs*. 
in  everv  dii-Ts-tloti  the  lloM.-ii  N..rth«est  and  the 
graiisrlon  of  tlw  world  Over  the  whole  "f  the 
territory  thrixigh  which  tbe  osid  is  |.ni|N-ttsl  to 
run,  then*  is  nol.  with  tbe  ex^ei4l<»ll  of  Wuinl- 
peg.  a  single  lown,  .s-  city,  or  settlement  of  any 
Unportanoa  No  Inriuuitiou  has  yet  ln-en  giver 
of  tin.  existence  td  any  de|ssdl  of  tl».-  precious  nietsK 
or  of  .other  wnin-es  of  mineral  wealth,  -o.-b  iu-  th.#s>  is. 
the  line  ..f  the  Cnlon  Pa.-ille  1h.>  avtn  n  .f  ts'.l.  mil.-. 
Is-tween  O.o  |  sopnsed  I  unction  al  Cullender  with  the 
'  &   Tliunder  Bay  i.  a  perfect  blank. 

si  at!  Hist  t«  known  ..f 


t  'anatta  I  'entml 
even  "ii  the  maps  uf  Cana.la. 

Ihis  region  Ls,  that  it  would  be  Impsslble  t  struct 

thb  "tie  -ss  tesi  of  tlie  railway  for  the  whole  ,  u,b  mil. 
sldv  provulnd  by  the  Canadian  p.-vegjinxsil  for -he  en- 
lire  scheme,  incfuding  S.7.-SI  miles  at  *jr..<H". ,»  r  mile. 
Tlie  di-triet  north  of  Uke  S,us-i  |..r  uisy  I.  rtgai.lr.l  as 


lo.l  .  ■  nil    1  .1.  '         I  It...    I  .  If.  ' '  I 

at.  or  lor  railway  .■onslinrtioii  .s  s.sdriog. 


Rau.iu.ai.  CossTBt  tTtox  is  |s.si.  ,_ttr>'  append  a 
tsl.U  slit.v. tug  tlse  rsih-osd  i-ns*m.  t ion  wr-elie  .*.untrv' 
r.a*  IKsl  The  total  number  of  utiles  r.  .K«tl -u.-ted  win 
s.tvi.ci.  the  largest  of  anv  vear  on  recor.1,  uiskiiig  tlie 
total  mileajie  for  the  whole  Cnlt.nl  Htabs  sn.l  Tern 
t.s-esst  the  e|.i»  of  Iwil  llK.liT  I  mil.s  The  remark 
..Li.'  men  ii.-.  in  railroad  buikllng  is  the  naturnl  result  <  f 
the  prosperity  of  the  }Wst  few  yenin  an-1  lb..'  rnjn.l 
development  of  country  following  tile  lust  tide  of 
inttuignttion  to  the  Cnlttsl  States  from  all  fart* 
of  Uis  world.  The  ws-ti.sis  ot  BMUItty  wbioh 
have  profited  tieist  fnsn  tbe  enoriuous  sale  of  grain, 
cotlou  fl 
largest  i  

Thus  of  the  M.4MK1  mihs. 


•p.flte.1  tieist  man  tbe  enormous  sal.-  of  grain, 
and  h.jg  tT.  nluct-  -iuix  I  NTS  have  anmlred  lis- 
t  iiuinber  of  new  railway  hiss  during  the  vear 
_    ,f  the  8,«t«  mihs.  of  o.sd  built  dunnK  IsSI, 

a.«K:i   wet*    111   tlie   MsnkwesL-rn   Stales.    '.'.««  in 
II.-    Northwestern    State,.     l.iHl     In   the  Sow 
Stabs.,  and    l.lHo  ,  in  tbe  ParWh-  State.  II 


in  -I,. 

ic-  ,„  i,-s  -,  ,.ini.  '.-I  ..  the  Middle  stab  I  III 
were  ill  Now  York  and  113  fn  Pennsylvania-  It 
Is  hardly  probable  that  the  ooninz  ynr  will 
lie  as  proluic  of  railnnxl  enterprises  an  issl.  In  view  of 
Ibe  fact  that  excessive  railroad  building  innx.-s  capital 
timid  and  that  Invostols  have  already  tufjered  losses  bv 
ptadlg  their  mmmv  in  irads  which  are  being  built  in 
advance  of  tbe  n>o,uirrments  of  the  sections  traversed 
In  this  respect  tbe  liquidations  on  the  St.s  k  Exchange 
will  have  a  whoUsoms  Influence;  In  fai-t,  thev  have 
all-swdy  eifn-tually  sttajipisl  manv  wUd  ar-benrcs  about  to 
ls>  launcheu  np>n  the  public.  Tlie  following 
railroad  construction  f.a-  tbe  v.«r  Issl 


Nov.  IjwIsji.1  States 
Jll.ldle  States 


through  the  main  range  of  I  _ 
elevation  of  1 1  ,-Vi".  fsst.  ban  l 


-  Mountains,  at  ail 
beeu  c.anpsjtc.1 


Mumoi  M  Rtvaa  "  InnuivxsEJcrs  '  -  A  prominent 
biisintse  man  from  tbe  upper  Missouri,  w  ho  wnntn  bla 
iiaroc  witlih.-UI,  for  i4.vi.aas  reasons,  upon  l.eing  Iriter- 
viewed  .m  tls-pniposed  a|.|s-.ipr<atioii  for  the  in 


The  length  of  til*  bore  la  l,7T»t  fv».t,  the  height  HI' 
id  the  width  UI  feet    It  is  arc  bed  awl  tlmmi 


feet,  ani 
with  California 
timber  have,  tteeu  u 
ivel  Tie-  tv»,t  of 
the 


It  are  bed  ami  timheivsl 
Nearly  .VtO.Otsi  fe«t  of  this 
Ml  in  the  .smstrucuss)  of  the  tun 
this  w.ssl.  iis-ludlng  ths.  freiifht 
iigvs  upon  the  Central  Pscifte,  was  from  *HI) 
to  $110  per  thousand  feet.  The  formation 
through  which  this  tunnel  was  cut  is  cusnpsssl  uf  slide 
pn-k,  tsiwlder.  and  de.ssn|ssssl  granite.  Tlie  amount 
of  rals..  Iluiberlnii  •  -«l  was  n<<  Una.  than  I  ,."a»l. <«K)  feet. 
This  was  hauled  over  the  nvountain  thisiugh  over  all 
avenue*  'rf  seven  feet  of  vans,  ami  a  few  Wlow-haulm 
fr.su  fifty  lo  sixty  feet  in  defith.  I^ist  w inter  the  lalssr- 
eis  hnd  to  sink  a  shaft  thirty  feet  in  depth,  through 
jsvi-ked  met  frosen  sn.»v,  to  i-eaeh  their  vinrk  Ihiring 
violent  storms  uta  workmen.  In  going  to  ami  from  their 
cabins,  were  obliged  to  move  ut  gangs,  lo  avtisl  Is  lug 
lost  in  tbe  snow,  and  frequently  their  clothe,  wen-  frozen 
I.,  their  skins  Tbecoalracl  cost  of  the  tunnel  was  f«7.\ 
0(10 

TUk  Pa-SNSVUVA-IU  KailHsVaii  Mr.  Slala|srr.  Chief 
Kugiueer  of  tlse  Pennsylvania  Couipau> liu.  s.  was 
Cha-agi.  ivs-eittly.  He  says  his  wbi>le  attention 
to  watching  the  movements  of  encroaching 
lutes  in  the  vicinity  of  Pittsburgh  The  hllLsidrs  anil 
valleys  in  that  section  are  gridiruiietl  with  einhrvo  mil 
nuil  routes.    Lalid-hulders  .si  these  projts-ted  lines  are 


ine-ntoflbe  Big  Muildv  from  Cow  Island  down,  says; 

I'm  not .  Tip  --.I  to  lb  Improvement.  To  have  it  inude 
easily  nav  igable  dunna  all  the  >].nl.k-.  -unililer  ami  fall 
months,  hairing  tbe  cold  parts,  of  <vmr—  would  mean  a 
g.ssl  many  bundrtsls.  1  tisnv  sav  thousands,  of  dollars 
to  me:  Lilt  1  tell  V.U  hmve-tlv  that  ox,  c|it  for  the  n.n.i 
the  money  Would  do  the  working  cln.ses  you  might 
o»  well  throw  It  into  one  of  the  .and  Is  ills  on  the  trench- 
erous  stream.  Thev  talk  of  fld.nni  p,r  mile,  ami  —me 
of  mv  fni-nils  wanted  uie  to  attend  Ho-  convention  at 
St.  Joe  as  a  delegate  ami  help  whcpiip  the  project. 
They  might  as  well  ask  tor  »ln.iH«lnli  inch  while  they 
are  about  It,  for  that  woiiI.Id'i  l«-  eisiugh.  11  klaBl 
hanks,  l«at.im,  or  lUr.s'tiou.  Every  fiysbet  itiiiV.-s  a 
practically  new  river,  and  von  cant  fill  the  maw  rial 
tained  in  a  cv.uple  <if  rinls  of  water  l.y  j  illng  in  all  the 
st.. m-  von  mn  haul.  Thev  put  In  ninety  .nrlia.ls  in 
a  short  |siece  lietween  Kansas  City  ami  St.  J.-  lo  n- 

ii  i  -ii.-o  -ii  riuek.  and  ol  ,-  ■-(  -I  rlrn-  n  .  -  told 

me  vou  wouldn't  know  thev  had  ever  .tone  a  ilnllar's 
worth  of  wurk  there.    Not  a  stoue  I-  iu  sight,  nor 


i  i .  giveu 
railway 


He 
,1 


says  the 


rol  to 
iwiul 


itskh.g  falnilo.lv  solos  for  right-  ■  .fo 
Pltt.l.nigb,  I'. -it  Way  in  &  Chl.ag-i  llallrvn 
are  preparing  to  tsitld  two  nildltiisud  track 
burgh  outward  for  a  di-'atn-e  of  twelve  or  I 
Tbjs  eularg1  lliont  of  tnvck  facilities  li  rt-u,u 
thy  iie  i-A-ing  volume  or  tontine**  at  that 
Slani|«-!  a|swklug  of  the  revn.rtstait.si  1. 
napiliv  newspaper,  and  reprvslucvd  la  many  < 
slw-r-ta,  f- ireshadowiug  importaiit  changes  in  the  e: 
live  management  of  Ibe  Pennsylvania  system  of  r 
sunt  tliee.  was  not  the  slightest  pr>.bttl.iHtv  thai  any 
such  chant;.-.  w.alKl  OVCUI'.  He  said  tlio  plveelll  blgll 
otficiuh  are  in  pv.rfoet  acenrd,  and  no  one  t.  a-hv-iuing 
t  '  l.  -.  i  !  l.i  -  -  .  .1  .ii .  Is  .  i ',  .  1  ..  '.:r  In  I  ii  | .  j  i .  lie  i . 
U.  w  ttle  with  the  city  aulUritl«  for  the  company  s 
share  of  the  e„^w'  4  lmilding  the  Harriv.si^treet 


Mi 
utla- 


i.l- 


be  felt  by  prodding  under  the  water  and  mod 
Wing  dauis  ami  slough  dams  go  out  at  the  lir  t  l  is. 
for  theie  isn't  any  wsv  i4  stsairing  them.  Thiec  .huiis 
on  the  Yellowstone,  although  that  tsu'l  as  tnnl  u  slri  nni 
as  the  MissiAin,  will  is-  gone  next  May.  Now.  ata.v.- 
Cow  Island  the  stream  n  dilfeievit.  and  the  wcrk 
done  bv  lbs  Dovemmeut  englueeis  lls-re  aru-iiunts  to 
something.  It's  a  8>ssl  and  valuable  j--l>.  mid  wln-i 
tlnv  tliilsl.  thev  will  i-csive  the  thank-  of 
stiwuiboBt  men  "  But  below,  as  1  said,  a  chUd 
eonld  sec  that  muuey.  on  matter  if  it  was 
spent  like  vv ater.  tain  avail  nothing  in  lie-  way-  rf  |»-t- 
niaiM-iit  gmal.  ami  to  appropriate  it  i»  all  li-  li-lno 
Tile  Yellowstone  Is  different,  ami  uiaybe  tsuitihing 
.vailil  Is-  done  with  it  In  mv  Judgment  tbe  best  way 
would  la.  to  build  tw  o  darns  arrtw  it.  1  lil-t  lli.  ughtof 
Ihis  hy  seeing,  when  boating  uo  the  Yellow  stone,  riders 
riinuiiig  Mtraighl  acr>j«  the  si  renin  and  sometimes  marly 
two  feel  b.gll.  To  -.lie  who  4ldn1  know  it  would  spl  -..r 
like  an  ohsiruvusm.  but  there  was  always  plenty  -  I 
water  to.  the  natural  .tarns  which  were  matU  by  a  >1ep. 

if  there  wire  moii. 


or  terrace,  in  the  bed  of  the 
of  them  1  am  inclined  to 
better. r— Caieoou  7Vmev. 
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THE  SOUTH  FEKKY  * 

TRANSIT  COMPANY. 


This  railway  company  wan  chartered  last 
August  under  what  is  known  aa  the  Tunnel  Bill, 
which  wo*  passed  in  IKK)  and  became  a  part  of 
the  General  Railroad  Ijivr  of  this  State,  being 
simitar  to  the  Rapid  Transit  Act,  with  the  exeep* 
in 'ti  1  'i:it  it  does  uut  miuire  a  petition  of  a  certain 
number  of  cltlxens  lo  have  a  coiiituisslou  appoint- 
ed to  determine  whether  the  road  abould  be  built. 
An  application  for  commissioners  is  made  by  the 
company  only  in  case  the  consent  of  the  owners 
of  a  majority  of  the.  valuation  of  the  property 
along  the  inn-  cannot  be  obtained.  This  nonqiany 
has  already  obtained  more  than  two-thirds  ol  the 
required  amount  of  consents,  and  the  remainder 
is  promised  on  condition  that  the  company  give  to 
each  owner  who  signs,  full  paid  stock  to  the 
amount  for  which  hi*  property  was  assessed  and 
which  was  paid  to  the  Umg  Island  and  Jamaica 
railway  companies  for  closing  up  the  old  tunnel 
and  for  ceasing  operations  of  their  railway  on 
Atlantic  avenue,  trotu  South  Ferry  to  the  cltv 
line.* 

The  line  of  location  proposed  by  this  company  is 
under  Atlantic  avenue  from  South  Ferry  toupoint 
between  Third  and  Fourth  avenues;  thence  be- 
tween thrso  avenue*  through  purchased  private 
property  tolhe  city  line  and  Fort  Hamilton;  llience 
probuhlv  turning  eastward!)-  and  passing  through 
bath,  Sheepahead  Buy  and  over  Barren  Island  lo 
Rockaway  inlet,  across  tile  latter  to  Rockaway 
Beach,  making  a  total  distance  of  about  16!, 
miles.  There  will  also  probably  lie  a  branch  to 
Coney  Island. 

It  ts  the  intention  of  the  company  to  locate  its 
South  Ferry  depot  on  the  block  bounded  by 
Atlantic  avenue,  Columbia  place.  State  and  Hicks 
streets,  giving  them  a  length  of  411  ft.  of  station 
in  the  open  air.  Passing  under  Hicks  street,  the 
railwav  will  communicate  with  the  old  tunnel  by 
a  curve  about  100  ft.  east  of  Hicks  street.  The 
rnii.j^Tn  w-i  i  II--*-  tin-  nil!  lunncl  from  :,-:nr 
t  Court  street,  where  they  will  have  a  sre- 
n,  and  from  which  they  will  commence 
r  new  structure.    At^  some^UUeriiiedlate  point 

be  a  third  station.  On  Atlantic  avenue,  between 
Third  and  Fourth  avenues,  there  will  be  a 
northerly  curve  to  Flntbush  aventip,  at  which 
point  a  fourth  ami  central  Brooklyn  station  will 
lie  located.  This  station  will  also  lie  on  private 
property  and  open,  and  will  be  connected  in  a 
direct  line  to  Fort  Hamilton.  The  stations  alone 
the  remainder  of  the  line  to  the  latter  point  will  i 
be  about  one-half  mile  apart. 

From  the  central  station  to  Fort  Hamilton  the 
road  will  be  at  the  same  grade  below  all  of  the 
cross  streets  as  on  Atlantic  avenue,  and  will  bo 
nearly  entirely  roofed  in  to  Baltic  street,  at  or  I 
about  which  street  commences  the  Cowanus 
FlatLonds,  which  are  not  at  present  tilled  in.  Few 
of  the  cross  streets  are  graded  until  Seventh  street 
is  renchrd.  From  this  street  to  about  Twenty-  J 
sixth  street  will  require  excavation  through  a 
tnoderatelv  well  built-up  section.  From  Baltic 
street  up  to  this  latter  point  the  streets  will  pass 
over  the  road  on  brick  arches  or  iron  beams  arched 
in  with  brick,  the  road  being  open  cut  when  it 
peases  through  the  blocks. 

The  remainder  of  the  line  to  Fort  Hamilton  in- 
tercepts hut  a  few  buildings,  and  from  thence  to 
the  terminus  is  of  easy  surface  construction. 

The  grades  over  the  entire  line  are  light.  The 
track  will  have  a  4  ft.  B}j  in.  gauge,  and  will  be 
laid  with  heavy  steel  rails. 

The  formation  of  the  tunnel  portion  of  the  line  j 
will  be  in  two  parallel  subways,  separated  by  a 
brick  wall  with  openings  at  intervals  for  commiinl-  \ 
cation  fr  >m  one  to  the  other.    Each  subway  will 
be  about  12  ft.  wide  and  14  ft.  high  in  the  clear 
above  the  grade  of  rail.    There  will  he  ventilating 
apertures  leading  f  rem  each  side  of  the  tunnel  ex-  • 
tending  to  the  sidewalks,  which  will  be  properly 
inclosed  to  prevent  trash  from  getting  into  them. 
The  movements  of  the  trains  will  draw  in  fresh 
nnd  force  out  the  foul  air. 

The  entire  outside  surface  of  the  runnel,  top,  i 
bottom  and  aides,  will  be  coated  with  Lienmer 
asphalt,  so  that  it  will  he  entirely  free  from  damp- 
ness within.  The  interior  will  be  coated  with 
cement,  and  the  tunnels  will  be  lighted  with  elec- 
tricity. 

It  is  the  intention  of  the  company,  if  it  uses 
steam  for  t his  portion  of  the  line,  to  adopt  locomo- 
tives having  the  most  recent  improvements  for 
consuming  their  own  smoke  and  condensing  the 
escaping  steam.  The  cars  will  be  of  a  tvpe  some- 
what similar  to  threw  used  on  the  Sixth  Avenue 
Elevated  roads  in  New  York  Cltv,  and  the  trains 
will  consist  of  atsiut  six  cars. 

The  second  and  third  stations  on  Atlantic  avn. 
nne  will  be  ot  ample  length  and  have  platforms  of 


12  to  14  ft.  in  width,  and  the  entrances  to  them 
will  be  from  both  sides  of  the  street. 

The  surface  of  Atlantic  avenue  and  tne  hone- 
car  tracks  will  remain  just  the  same  as  they  are  at 
present.  The  sewerage  is  but  little  interfered 
with  by  tho  structure,  or  during  construction,  as 
the  longitudinal  sewers  of  the  avenue  are  consid- 
erably closer  to  the  curbs  than  the  outside  walls  of 
the  tunnel.    The  bottom  of  the  Smith  street  wwer 


crosses  Atlantic  avenue  about  7-.  ft.  below  the 
surface  of  the  street,  and  the  tunnel  will  pass  un- 
der it.  leaving  the  foundation  of  the  tunnel  still 
from  H  to  B  ft.  above  mean  high  water. 

There  will  lie  hut  one  cross  sewer  affected  be- 
tween Smith  and  Tumi  avenue,  and  that  will  be 
depressed  under  the  road  and  extended  with  a 
proper  flow  to  a  junction  with  the  original  sewer, 
this  being  easily  done,  because  the  giades  of  the 
cross  streets  fall  rapidly  towards  the  south.  The 
entire  work  connected  with  the  sewers  and  water- 
pipes  will  be  made  under  the  direction  and  to  the 
satisfaction  of  the  (liief  Engineer  of  the  Depart- 
ment of  Public  Works,  the  company  being  com- 
pelled by  the  law  to  meet  all  the  expenses.  Water 
and  gas-pipes  will  be  but  little  interfered  with, 
and  never  in  such  a  way  aa  to  affect  a  continuous 

of  construction  of  the  road  from  South 
Ferry  to  Fort  Hamilton  is  estimated  to  be  in  the 
neighborhood  of  two  million  dollars.  The  re- 
mainder of  the  line  lo  Rockaway  and  Coney  Island 
will  cost  about  the  same  as  the  other  railways  to 
these  points.  However,  this  latter  portion  of  the 
line  is  not  at  ptesent  determined  on,  aa  the  line  as 
far  aa  Bay  Ridge  is  so  close  to  the  existent  railroads 
to  the  seaside  that  it  will  lie  a  feeder  lo  them.  The 
close  proximity  at  Third  avenue  to  the  Long  Island 
Railroad  will  furnish  traffic  to  the  Brighton  Beach, 
and  the  same  may  be  said  of  Uunther's  road  at 
Greenwood,  as  well  as  Culver's  road,  which  is  but 
a  few  blocks  to  th<-  east  and  directly  connected  by 
the  street  cars.  At  Bay  Ridge  the  road  will  run 
over  anil  above  the  Manhattan  and 
roads,  and  will  therefore  form  a 
with  these. 

Thus  the  facilities  for  Brooklyn  to  reach  the  sea- 
shore will  Iw  materially  increased,  while  the  rapid- 
transit  operations  of  the  road  from  Fort  Hamilton  to 
South  Ferry,  with  very  frequent  trains,  is  consid- 
ered bv  the  company  to  pay  handsomely  on  the 
capital  Invested. 

The  fare  at  all  hours  within  the  city  line  will  be 
Ore  cents,  and  to  Fort  Hamilton  an  additional  Ave 
cents,  as  ts  now  charged  by  tho  steam  dummies. 

The  company  expects  by  thus  facilitating  the 
traffic  to  all  pnrta  of  South  Brooklyn,  as  well  as  to 
Prospect  Park,  to  have  lis  revenues  continually  on 
the  increase,  and  that  Atlantic  avenue  will  reap 
the  full  benefit  of  tills  trad*. 

The  company  expects  to  get  the  consents  within 
the  next  few  weeks,  and  as  soon  as  legal  posses- 
sn.n  ran  he  hail  of  the  avenue  and  the  right  of 
way  on  Hie  remainder  of  it  to  the  Cily  Line,  it 
will  commence  work  promptly,  and  intends  to 
complete  It  within  6  or  8  months  thereafter. 

It  is  understood  that  there  are  very  st  rong  finan- 
cial men,  and  having  railway  experience,  in  the 
company,  and  that  there  will  be  no  delay  in  exe- 
cuting tne  work.* 

The  officers  of  the  company  ore  Lewis  M.  Brown, 
President,  at  48  Wall  street,  New  York  Cltv:  Win. 
B.  Scbermerborn.  Secretary;  William  Redmond. 

ice  Is  at  No.  l«2  Atlantic  avenue!  Brook- 
lyn  

RAPID  TRACK-LA YINU  IN  TEXAS. 


two  miles  per  day,  which  will  be  maintained  until 
the  Rio  fl ramie  Is  reached  at  El  Paso.  The  delays 
on  the  first,  second  and  third  divisions  (100  miles 
each)  was  due  to  the  lack  of  sufficient  rolling- 
stock  to  handle  the  trank  material  as  fast  as  re- 
quired, but  this  has  now  been  provided. 

Each  day  at  6  a-  m.  the  superintendent  of  the 
track-laying  force  gives  the  signal,  and  the  racket 
begins  by  the  ringing  or  the  engine  hell,  the  two 
blast*  of  the  steam-whistle,  and  a  clambering  and 
hastening  of  the  men  getting  on  Ihe  track-train. 
Soon  after  pulling  out  from  the  boarding-train  for 
the  end  of  truck,  the  track-train  is  slowed  up  to 
allow  different  gangs  to  drop  off  at  tbc  unfinished 
work  of  yesterday. 

First,  the  back  fillers,  then  the  liners,  thrn  the 
back-spikers,  and  at  last  the  tie-loaders  jumping 
off,  until  at  seven  o'clock  sharp  the  track-train, 
followed  by  the  tie-train,  ia  at  the  front,  and  all 
hands  begin  the  day's  work. 

Standing  under  a  friendly  mesquite  bush  (ther- 
mometer 106'  in  the  shade),  and  keeping  one  eye 
out  for  snakes,  scorpions,  centipedea  and  taran- 
tulas, you  may  observe  the  course  of  the  work  as 
it  pusses  to  the  west,  snd  take  note  of  the  different 
features  of  the  system  as  organized  for  this  con- 


IOW  TWO  1ULE8  Or  TRACK  PER  DIEM  WAS  LAID 
ACROSS  TUB  8TAKKn-l't.AINS  IN   TI.XA8,  ON  THK 

texas  a  PACinc  railwav. 


torlty  of  sssefatd 
roll  paid  sod 


[Written  far  Emrssamivo  Xsws,  by  W.  «  Johnson,  Assist- 
aat-KacUKer  ts  chants  of  track.) 

Statisticians  say  that  there  are  84,000  miles  of 
main  track  and  33.000  miles  of  second  and  side 
tracks  now  in  operation  in  the  United  States,  and 
that  annually  about  SOO.OUU.OOO  people  travel  over 
the  same. 

Yet  very  few  of  this  multitude  know  how  track 
is  laid  on  tliese  many  miles  of  railroad,  and  for 
their  benefit,  as  well  as  for  those  who  know  some- 
what of  track-laying,  I  propose  to  tell  how  we  laid 
two  miles  of  track  per  diem  across  the  staked- 
plains  in  Texas,  cm  the  Texas  &  Pacific  Railwav. 
Trnrfc -laying  aruir  a  halt  of  two  years  was  resumed 
at  Ft.  Worth  on  Ihe  23th  ot  March,  1880.  ami  has 
t  now  been  laid  to  a  point  400  milea  west,  leaving 
yet  205  more  to  reach  El  Paso  on  the  Rio  Grande, 
which  will  be  finished  by  Jan.  1,  ISIS. 

The  first  100  miles  of  this  was  laid  in  190  days, 
at  the  overage  rate  of  0.520  miles  per  diem,  the 
second,  in  150  days,  or  0.629  miles  per  diem;  the 
third,  in  103  days,  nearly  one  mile  per  dav,  and 
the  fourth  hundred  miles  In  67  days,  or  an  average 
of  IK  miles  per  diet 

The  pewsut  CABlUI  a 

♦  Aug.  at,  last. 


The  first  individual  in  the  procession  is  the 
panel-spacer,  with  a  pick  and  a  30  ft.  wooden 
pole,  who  marks  on  the  road-bed  each  length  of 
80  ft.  (this  being  the  length  of  the  rail  used),  to 
guide  the  tic-wrestlers  in  dropping  IS  ties  to  each 
panel. 

Next  conies  the  msd-xaaker,  with  pick  and 
shove),  who  moves  away  obstacles  in  the  way  of 
the  tie-wagona.  and  makes  a  run-wuy  for  them  up 
the  sides  oif  high  embankments  where  the  haul  is 
too  Jong  lo  reach  the  end. 

Then  come  the  tie-wagons,  each  hauling  12  oak 
ties  per  load,  and  averaging  10  loads  per  day.  re- 
quiring 44  wagons  to  haul  5,8t«  ties,  or  enough 
for  two  miles  of  track  per  day. 

These  wagons  are  driven  across  the  road-bed 
and  unloaded  so  as  to  leave  15  ties  to  each  panel 
of  30  ft.  These  oak  ties  are  6  in.  thick,  10  in. 
wide,  and  8  ft.  long,  weighing  about  300  lbs.  each, 
making  2,400  lbs.  per  wagon-Toad. 

Next  come  the  6  tie-unloaders,  who  with  the 
teamsters  unload  the  ties  upon  the  road-bed.  and 
following  them  the  12  tie-spreaders  working  in  4 
gangs  of  3  each,  one  of  the  3  with  a  p'  ' 
the  ilea  across  the  road-bed.  while  Ihe  < 
picks  space  the  ties  3  ft.  apart  center  to  center, 
taking  care  to  place  at  the  end  of  the  panel  two 
selected  ties  of  same  size  as  nearly  as  possible  to 
dome  under  the  rail-joint.  Behind  these  are  the 
6  tie-liners,  who  with  picks  ami  a } ^  -in.  rope  400  ft. 
long  align  the  end  of  tne  ties  on  the  north  (or  line 
side  I  measuring  with  a  4-fl.  stick  from  the  track 
centers  at  each  station  of  100  ft. 

Then  the  tie-surfacvr,  with  pick  and  shovel, 
who  lowers  all  high  tint  to  girean  even  surface 
on  them  for  the  rail. 

These  23  men,  with  a  water- boy,  constitute  the 
gang  of  tie-wrestlers.  At  a  distance  generally 
1.000  ft.  behind  the  tie-wrestlers  follows  the  iron 
car,  a  stout,  low,  flat  car.  about  10  ft,  lung,  7  ft. 
wide,  and  3  ft.  high  above  the  rail,  with  steel  roll- 
ers on  each  side  at  each  end  and  a  trough  in  the 
middle  to  hold  straps  und  spikes,  upon  which  is 
piled  a  car-load  of  44  rails.  5  kegs  of  spikes  and  44 
mrapj.  and  Is  dragged  forward  by  a  couple  of 
mules  driven  tandem  fashion. 

Just  in  front  of  this  car  is  Ihe  f  ront-gauger,  who 
holds  the  forward  ends  of  the  rails  to  a  gauge  as 
the  iron  car  comes  on  them,  this  preventing  the 
track  from  spreading  at  that  point.  Six 
on  each  side  of  the  Iroi 
ball  at  Ihe  end  of  the  1 

bar  on  each  side,  and  at  the  word  "  down"  by  the 
heelers  they  cast  the  rail  upon  the  ties  and  launch 
It  back  toward  the  last  rail,  and  the  car  is  imme- 
diately run  forward  another  rail  length,  and  this 
operation  repealed  until  the  car  has  made  33  stop- 
pings and  tin-  load  of  44  rails  is  upon  the  tracK. 

The  heelers  sup  the  car  at  the  end  of  each  rail 
with  a  wooden  chock  thrust  under  the  wheels, 
and  each  time  they  throw  out  a  pair  of 
and  at  tho  end  of  every  fifth  rail  a  keg  of  sf 

The  iron  car  is  then  speedily  run  to  the  rear  to 
be  reloaded,  the  12  men  and  the  foreman  riding 
upon  it,  and  the  mules  pushed  to  a  gallon;  and 
this  Iron  car  is  loaded  and  unloaded  16  times  a 
day.  each  car-load  of  44  rails  laying  660  ft.  of 
track,  in  all  2  miles. 

At  each  loading  of  the  iron  car,  about  one-half 
of  the  straps  (22  pair)  are  thrown  into  the  middle 
trough,  the  balance  with  the  5  kegs  of  splkri 


st  laid  rail  they  run  out  a 


kes  upon 

i  in  a  line  all  grasp  the 
ising  it  up.  walk  to  the 
ml  * -over  by  the  heeler, 
r,  while  the  foreman,  at 


the  top  of  the  loaded  rails 

At  each  loading:  16 
tail  on  the  ground,  on> 
side  of  the  car. and  at  tl 
throw  the  rail  upon  th 

the  rear  end,  with  an  iron  nipper,  and  a  heeler 
at  the  f  root  end  arrange  the  rails  side  lo  side  upon 
the  pile;  it  generally  requires  10  minutes  to  load 
and  the  same  time  to  unload,  and  about  15  minutes 
to  run  the  empty  car  from  the  end  of  track  back 
lo  the  iron  pile  and  back  again  (loaded)  to  the  end  of 
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track,  in  all  39  minutes,  and  thin  repeated  lfl  titnro  ing  to  the  iron-gang,  who  mend*  op  broken  and  and  can  be  distributed,  spaced  and  lined  < 
exhausts  the  10  hours  work  per  day.  sharpens  dull  tools and  takes  oare  of  them  all.        ease  and  facility. 

The  rails  are  laid  ••  square  joint*,"  that  i»,  the     The  dininit  cars  are  00  ft.  lung  by  11  ft.  wide,  iuck-sj-iheks  ua>u. 

ends  or  each  |«air  or  rails  areoppostt*  to  each  other  and  9  ft.  high  in  the  clear,  with  platforms  at  each  it  wuu  be  necessary  now  to  leave  the  shade  of 
and  rest  upon  the  same  pair  of  joint  ties;  for  end.  Of  these  dining  cars,  the  3  on  the  ends  the  before  mentioned  mesquite  hush  and  have  tbr 
awhile  the  broken  Joints  were  hi  id  where  the  end  are  for  the  laborers,  and  will  seat  80  men,  having  ardent  rays  of  an  August  sun  to  see  Ihe  working 
of  a  rail  on  oue  aide  of  the  track  was  opposite  to  a  long  table  and  a  shelf  on  one  side,  giving  each  of  thisje  gangs  who  bring  up  the  rear  and  finish  up 
the  middle  of  the  rail  on  the  other  side.  man  2  ft.  of  elbow-room.    The  middle  dining  car  is  j  the  work  left  undone  by  the  front  gang.    And  the 

The  "  suspended  joint"  is  also  used  where  the  in  3  departments,  one  40  ft.  long  fur  the  kitchen.  |  first  gang  we  meet  U  the  back-spikers,  85  men 
straps  rest  at  each  end  on  the  joint  -  tie*,  instead  of  and  lb.i  other  30  ft.  for  the  foremen,  -eating  the  8  und  a  water-hoy. 
upon  the  tie  as  in  the  "  supported  joint." 

Besides  11m-  front-ganger  ami  a  tool-car  man 
and  these  12  track-layers,  there  are  fl  men 
belonging  to  this  gang  wBo  unload  the  rail  from 
the  flat  cars  to  the  ground,  and  these  30  men 
and  a  wutcr-bny  constitute  the  iron  gang. 

i  lot*-  upon  the  heels  of  the  track-layers  come 
the  strappers.  8  in  all.  Working  in  couples, 
one  uu  each  side  of  the  track  at  opposite  joints. 

!e  untrluiming  the  straps  bv  retnov- 


(be  first  couple  i 


foremen  and  the  12  trainmen. 

In  the  kitchen  a  Charter  Oak  range.  No.  835. 
and  a  Charter  O.i  k  stove.  No.  40,  are  used  U>  cook 
and  bake  .fur  35M  men.  This  department  I*  in 
charge  of  a  steward.  wln<  employs  a  gang  of  IS 
men.  viz.:  Two  cooks.  1  baker.  T  waiters,  2 
scullions,  1  wood'Cho|i|sT  ami  3  w  atermen. 

The  10  cars  of  iron  on  this  train  are  loaded  ou 
Hat  cars  Xi  ft.  long,  each  containing  44  rails 
weighing  each  600  lis..  28.4««>  in  all:  44  straps  of 


ing  the  nuts  and  locks  from  the  bolts  and*  placing  85  lbs.  each.  1.510  lbs.,  uud  5  kegs  spikes  of  I.Vi 

I  hem  upon  the  joint-ties  convenient  for  the  other  lbs.  each,  or  780  lbs.;  total  load  on  such  ear  of 

8    umpire,   who,     coming    along,    strap    the  38.090  It's.,  sav  14  tons.    The  rails  being  neatly 

joints  by  giving  the  rail  the  proper  expansion  dis-  loaded  Hat.  edge  to  edge,  in  two  tiers  of  22  raits 

lane**,  and  fasten  the  straps  on  with  the  four  bolts  each,  one  ties  upsside  down  between  the  other, 

inula  and  washers  on  ouuide  of  rail).  with  the  straps  and  spikes  thrown  on  top. 

The  8  couples  use  expansion  bars  and  strap-  As  this  track-train  U  run  to  the  front  to  push  up 

ping  wrenches:  the  first  is  an  octagonal  *(-to.  the  loaded  iron-car.  the  H  men  Uron-unloailers)  who 

steel  bar,  8  fl.  loug,  straight,  rounded  to  a  point  bad  been  in  front  helping  in  loading  the  iron  car. 


at  one  end  and  flattened  at  the  other  like  a  screw- 
nch  is  a  U'-in. 
to  ill  a  I  .fa. 


round-iron  liar  with  a  wrcncb-wookel 
square  nut. 

With  the«e  2  tools  a  strapper  manipulates  the 
connecting  ends  of  the  rails  so  as  to  throw  them 
into  proper  position  and  adjusts  tile  strane.  secur 


step  on  the  rear  of  the  train  and  unload  a  fresh  rar 
of  iron. 

Four  of  the  tt  men  remain  on  the  car  aiid 
throw  off  first  the  slraiw  und  spikes,  and  then  the 
rails,  one-half  on  each  side  of  the  track,  while 
2  of  the  men  remain  on  the  ground  ami 
straighten  out  the  pile  to  prevent  bending  lin- 


ing a  snug  fit  of  all  the  parts  and  tightens  up  rail 

the  nuts.    These  strajw  are  of  rolled  iron  angle-  i    The  men  in  throwing  iron  off  the  car  use 

pair  with  holts,  nuts  and  I  or  pinrhdaira.  I  in.  round  steel  burs.  5  ft.  long, 
and  each  mile  reuuires  852  slightly  bent  at  the  lower  end  to  serve  as  a  skid. 

1  and  care  is  taken  to  unload  the  iron  where  it  can 
Immediately  following  the  strappers  is  a  He  |  •»  liandled  again  in  reloading  on  the  iron  car 


(dates.  2  ft. 
washers  weigh 
pairs. 


crow 
.  lorn 


ironies  the  spike-peddler,  distributing  4  spikrst  on 
the  1st.  r.lli.  1Kb  and  l.ttb  tie,  to  be  spiked  by  the 
rront->pikers,  a  spike  on  each  side  of  each  rail. 

Following  the  spike-peddler  are  the  fronl-spik 
i-rs.  4  gangs  (2  on  each  sidei  of  2  spikers  and  a  nip- 


i-rs.  4  gangs  (2  on  each 
per,  12  men  in  all 

Each  spikrr  has  u  spike-maul,  a  long- handled 
hammer  xouething  like  a  ship-carpenter's  calk- 
ing-malh  t.  the  liundle  8  fl.  loni'.  the  hammer  15 
in.  long,  2  in.  in  diameter,  and  weighing  10  ll»<. 

Each  iiip|s  r  carries  a  nipping-bar.  something 
like  an  inch  round  iron  crow-bar  5  ft.  long,  and  a 
nipping-block  HI1  in.  long  by  fl  in.  square,  to  use 
as  a  fulcrum  to  the  lever  of  the  liar  in  raising  the 
end  of  tiie  lie.  so  as  to  give  a  solid  resistance  to 
the  blow  of  the  spike  maul. 

And  the  nipping-block  is  also  used  bv  the  lead- 1  "xm  roiiiil  and  1  wooden  square  tank,  the  Iron 
spikers  on  the  line  side  to  measure  the  distance  I  tanks  being  5  ft.  iu  diameter  hy  24  fl.  long  and 
between  the  outside  of  the  rail  and  the  end  of  the 
tie  to  insure  a  line  to  the  rail  on  the  ties,  the  gauge 
keeping  the  otlior  rail  in  line. 

The  front  spikers  spike  the  1st,  5th.  Vth  and 
18th  tie  in  each  panel,  and  these  would  he  every 
other  lie  in  a  half-lied  track.    The  2  lead-gangs 


spucer,  who  with  an  iron  bar  throws  the  2  joint-  avoiding  high  embankments  and  narrow  rock 
ties  under  the  straps  so  as  to  bring  the  slots  in  the  cuts. 

.traps  convenient  for  the  spikers.     After  him      T,M'  general  custom  is  to  try  and  unliawl  the 

 .  >•  —  <  — »  rear  car  first,  and  the  front  ear  last,  so  that  If  any 

car  should  happen  to  lie  still  loaded  at  night,  it 
would  be  next  to  the  dining  cars,  and  could  re- 
main on  the  track  with  them  at  night  to  make 
part  of  the  train  next  day. 
If  the  rail  hud  been  loaded  on  the  Hals  with  50 
'  bars  to  a  Usui,  only  7  curs  would  be  required  to 
each  mile  of  truck,  but  this  load  with  straps  and  | 
spikes  would  weigh  8n,500  lbs.,  rather  too  heavy 
for  the  iron  car. 

The  rail  used  has  been  furnished  bv  the  Cambria 
Iron  Co..  Manhattan  Iron  it  Steel  Co.,  and  the 
Allentown  Rolling  Mills,  is  80  ft.  long  and  weighs 
'  IUI  lha.  per  yard,  or  800  Us*,  per  rail,  or  100  tons 
per  mile. 

Tile  wuler-tuliH   with  tbis  train  consist  of  2 


spike  the  1st  and  9th  ties,  while  the  otlier  2 
t  h  gang  skipping 


fffi 


This  gang  U  generally  a  mile  or  so  behind  the 
tie-train,  and  as  they  close  up  the  gun.  spiking  in 
full  all  lies  skipped  by  tht  front  spikers  make  a 
regular  racket. 

This  gang  is  divided  into  leu  gangs  of  two  spik- 
ers and  a  nipper,  live  gangs  on  each  rail,  making 
twenty  spikers  and  10  nippers,  with  two  tie- 
spacers  and  two  spike-pullers  and  a  hnck-st rapper. 

A  push  car  goes  with  this  gang  tocarry  a  water- 
barrel  ami  such  hsste  spikes  und  bolts  as  may  be 
left  a  long  the  truck. 

The  spikes  ure  all  driven  "  staggered,"  that  is. 
the  spikes  ou  the  inside  of  the  rails  are  driven 
nearest  to  the  west  edge  of  ihe  tie,  while  the  spikes 
outside  of  the  rails  are  driven  nearest  the  east 
edge,  thus  inside  spikes  are  opposite  each  olher, 
outside  ditto. 

The  spikes  are  started  and  driven  periiendlculsr. 
rinse  lo  tin-  rail,  and  snugly  llltiug  the  flange, 
while  cure  is  taken  at  the  joints  to  spike  the  slots 
in  the  strap. 

The  ties-pacer*  square  and  space  the  tin  again, 
and  the  back-strapper  tightens  up  any  lis«se  bolts 
overlooked  by  the  front-strapper. 

T1UCK-UMMI  (UNO. 

About  a  mile  behind  the  t«»ck  spikers  rx.nie  the 
track  liners  - «  men  and  a  walcr-lsiy.  and  a 
foreman,  win  we  duty  it  is  to  align  the  track  accii- 
ralely  to  the  centers  given  by  the  euglueer. 

These  track-centers  ure  pine  pegs,  with  a  tack  iu 
each,  driven  at  each  100  feet  on  tangents,  and 
each  50  feet  on  curves. 

With  a  gauge-stick  the  foreman  plats*  the  rail 
on  the  line-side  in  position,  several  stations  ul  a 
time,  und  then  with  lining-bars  his  men  I  three  on 
a  aide)  Ibrow  the  track  either  way  as  he  directs, 
and  Ibis  is  repeated  us  he  goes  forward  until  the 
line  is  adjusted. 

Home  liners,  as  they  put  the  rail  on  the  line-side 
in  position  at  each  tnckcd-ccntcc,  place  a  small 
roes  or  lump  of  dirt  on  the  hull  of  the  rail  to  as- 
sist their  eye  in  getting  the  line  fur  several  sta- 
tions at  a  lime,  say  10  statiuns.  and  keep  Ibis  up 
until  they  ore  satisfied  with  the  alignment  as  far 
as  their  eye  CHI  reach. 

BACK-rilJJNU  OJLN'u. 

Behind  the  liners,  at  a  distance  of  a  tulle,  comes 
the  back-filling  gang  of  82  men  and  a  water-boy. 
in  charge  of  a  foreman,  whose  duty  it  is  to  cast  in 
dirt  fiom  the  side-ditclies  and  spoil-banks  on  to 
the  road-lssH.  between  the  ties,  to  keep  Ihe  lies 
apart  and  prevent  them  from  hunching  together, 
and  at  the  same  lime  to  make  a  kind  of  water-shed 
along  the  center  line  of  ihe  track  to  drain  the  rain- 
water from  the  road-bed. 


A  push-cnr  goes  with  ibis  gang  to  carry  a  water- 
barrel  and  loose  tools,  ami  two  of  his  men  are  de- 


aths! 


in  moving  up.   The  track 
at  joints,  centre*  and  quarters,  or  what  is 
••  quarter- spiked  track.     The  gangs  on  the  line! 
side  keen  just  ahead  of  those  on  the  other  side,  and 
the  track-gauges  are  carried  by  the  inside  men  on  I 
lh«  south  rail.    In  driving  the  spikes  the  outiide  1 
man.  placing  his  spike  close  up  to  the  rail,  tacks  it 


to  the  tie  by  a  slight  tap. 

gives  it  the  first  Mow,  then  the  inside  man  tacks 
his  spike  to  the  tie,  ami  his  partner  gives  it  the 
first  blow  :  then  both  proceed  to  drive  their  re- 
spective spike,  generally  with  5  to  ft  well-directed 
blows,  the  last  Slow  being  so  given  as  to  drive  the 
spike- head  snug  up  to  the  flange  of  the  rail,  the 
nipper  in  the  meanwhile  keeping  the  tie  solid 
against  the  rail.  The  spikes  are  ;,(,  in. 
long  by 

ib. 


the  woo 'en  tank  s  ft.  wide.  IB  "ft.  long  and  4  ft 
high,  each  capable  of  containing  "1,800  gallons  ol 
water  or  WO  laurels. 

The  water  iu  the  wisslen  lank  is  used  for  drink- 
ing and  cisiking  imrisises.  ami  is  conveyed  to  Ihe 

kitchen  hv  a  water-wagon  ,  tmled  to  move  the  tics  that  may  have  been  nils. 

The  water  in  the  iron  tanks  is  used,  one  for  Ihe  I  PU,BU  "m. «'  nod  t"  see  Unit  all  are  proper- 

tie-teams  and  the  .uher  for  the  locomotive,  which  I  '-T  *|uareUaml  spaced 

requires  about  130  bbls.  each  34  hours.  »"rf»'  t"K  up  and  bulla*  u.g  of  the  track  is 

this  water  is  supplies!  from  the  wells  along  the  performed  by  another  eon  met  and  is  sonic  ways 

line  of  the  risul  every  20  miles,  and  is  delivered  hy  !  rt'ttr.  '.'f  ,,n*  track-laying  outfit.   

the  water-trulu  of  12  tank -cur*  totlie  siding  wliere  I  T1""  TomUM  Is  graded  transversely  level,  except 
the  material  for  each  davs  work  is  made  up  jntu  on  cun-w,  where  a  cant  of  ',111.10  each  degree 

of  curvature  is  given  to  the  outside. 

THIS  SIliK-THACK  U.sNll. 
Besides  those  7  gangs  heretofore  enumerated, 
is  a  gang  of  IA  men  and   a  water-boy,  called 
|  the  side-track  gang,  anil  in  charge  of  a  foreman, 
1  whose  duty  it  la  to  put  in  the  side  tracks 


trains  convenient  to  the  end  of  the  track. 

The  wells  are  dug  18  ft.  square  and  50  ft.  deep, 
supplied  with  steam  pump*  and  round  wooden  tursi 
of  nisi  bbls.  capacity! 


,  TXK-TBJliN-. 


rent  of  the 


Following  within  1.000  ft.  of  the 
track-train  is  the  In  train  of  14  cars, 
with  125  ties,  weighing  25,000  lbs.,  anil  a  round 
iron-tank  water-cur  accompanies  tills  also. 
These  ties    are   unloaded    4  or  5  cars  at  a 
of   au    inch  'square,    weighing  :  time,  the  balance  being  pualied  forward  as  fast  us 
packed  In  kegs  of  150  lbs.,  or  800  the  movement  of  the  track-train  will  allow 


with  every  10 


put  in  t 
miles,  as  well  as  all 


to  be  met 
Y"  tracks. 


I  as  4  spikes  are  used  to  each  lie  it  re-     Oenerally,  this  tie-train  is  brought  out  to  the 
quires  1U.J60  spikes  per  mile,  or 35  kegs,  or  1  keg  point  ul  J  a.  in.,  another  at  main,  and  a  thinl  at  4 
for  each  10  mils  hiid  down.    Spikes  were  fur 
'orks,  of  Richmond  ( 
of  Pittsburgh. 


nished  by  the  Tredegar  Iron  Wort 
Va. .  anil  Dilworth,  Porter  &  Co. 
Pa.  These  8  strappers,  12  spikers,  spike  peddler 
and  tie-spacer.  22  men  in  all  and  a  wuter-lioy,  lire 
railed  the  lead-gang,  and  are  undercharge  of  Mr. 
John  Painter,  the  superintendent  of  the  truck-lay- 
ing. Closely  behind  these  comes  the  track-train, 
pushing  to  the  front  another  loaded  iron  car,  and 
It  consists  ofutool  car.  :t  dining  ears,  srarsol  iron, 
locomotive  and  lender,  1  wooden  and  2  iron 
wuler  cars:  s  cars  of  iron  being  alsiut  1.000  ft., 
e.iu  and  handled  by  a  10-wheel  Pittsburgh  loco- 
motive. The  loot  car  is  un  ordinary  low  flat  cai 
and  has  2  large  lock-boxes  or  looi-chrsts  to  con- 
tain the  |»icks,  shovels,  liars,  mauls  and  other  tool* 
when  nut  In  use,  and  is  in  charge  of  a 


p.  m.,  requiring  42  car  loads  t.i  2  niilcs  of  track. 

Sometimes  18  carloads  ooine  at  7  a.  in.,  14  ut 
uooii  and  12  at  4  p.  m. 

These  oak  ties  come  from  tile  Hue  or  the  Texas 
*  Pacific  Railroad,  east  of  Mints  da,  and  are  now 
hauled  Boo  miles  to  the  end  of  track . 

To  handle  these  lies,  unloading  and  loading,  re- 
quires 40  men,  working  in  10  gangs  of  4  each, 
who,  wilh  two-water  boys,  coustilule  the  ••  tie- 
loading  gang.'* 

When  truck  was  laid  through  the  White  bund 
Hills  sawed  heart  pine  ties  were  used, 
load  of  250  lies  weighing  82,1100  lbs., 
oulv  twenty-one  cars  for  two  miles. 

These  heart-pine  ties.  8  in.xt*  iti-XH  ft.,  weigh- 
ing 125  lbs.  each,  can  be  loaded  twenty  to  u 
only  two  men  to  handle  " 


•h  loaded  ■material-trucks,  spurs,  etc..  necessary  to  a  depot 
yard. 

A  pusli ,  j,r  goes  wilh  this  gang  to  transport 
about  the  frogs,  switch  rails,  switch-lies,  etc. 

The  side  Irakis  are  1,»00  ft.  lung,  seuth  aide,  15 
ft.  canters,  with  Reynolds'  patent  safely  split 
switch-stand,  and  a  two-story  section-l 
north  side,  about  half  way  between 
and  a  tool-house  adjoining  the  yard. 

These  hack  gangs  am  brought  in  to  c 
the  return  loaded  lie-train,  and  carried  out 
by  same  tram  going  ror  a  third  load  or  ties. 
THH  TIE-HAl'LEK*. 
The  41  teomsters  who  drive  the  tie-wagons  havo 
their  dinn-r  broughl  out  to  them  from  camp  by  a 
wagon,  which  on  Us  return  curries  buck  u  full 
load  of  car  standards  and  shuttered  ties,  to  be  used 
as  fuel. 

The  teamsters'  camp  is  moved  each  Sunday  to  a 
point  8  utiles  west  of  the  end  of  iron, 
truck  laying  will  pass  it  again  on  We 
inc.  or  about  the  middle  or  lis-  week. 
Tlifc. 


of  8  large 


I  men  ;  a  lenl  for  I 
and  hi,  corral  boss 
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nti  to  Bleep  10 
a  sb«,i  for  the  blacksmith  shop. 

The  forco  consists  of  fifty  teamsters,  a  corral 
boat,  a  herder,  a  night  watch,  a  mad-maker,  the 
iron. car  driver,  a  blacksmith,  n  wagon  repairer 
and  a  veterinary  surgeon — tl*  in  nil  !»•- 
•idea  the  8  cooks  and  their  assistants,  all  in 
charge  of  a  wagon -master. 

The  daily  feed  of  the  50  team,  ia  80  bush- 
els of  oata.  30  of  corn  and  a  half  ton  of  hay 
and  some  wheat  bran. 


cora.  oata  and  bran,  and  Inns  and  an  iron  bridge  of  100  ft.  span  over  the 


The  boarding-train 
and  in  moved  one 


is  set  ont  on 
week,  and 


a  spur- track 
consists  of  3 


Ho  with  the  road-bed,  built  through  a  gently 
rolling,  sandy  prairie,  with  easy  gmdee  and  com- 
paratively no  carves  and  so  Utile  bridging,  a  re- 
markably excellent  line  bas  been  located  and  a 
road  built,  easy  to  keep  up,  and  admitting  of 
heavy  trains  and  great  speed. 
In  the  hot  days  of  June,  July  and  August,  the 
drank  on  an  average  three 


President  Villard  and  Vice-President  Ookea,  down 
to  the  men  who  remove  sand  and  gravel." 

Col.  J.  T.  Dodge,  engineer  of  the  Rocky 
Mountain  Division,  responded  In  a  happy  speech, 
of  which  we  give  only  the  first  part : 

It  ia  vary  fitting  that  we  should  assemble  here 
to-day  to  celebrate  the  beginning  of  one  great  step 
in  one  of  the  great  enterprises  of  the  age.  lu  seek- 
ing a  route  across  the  Main  Range  of  the  Rocky 
Mountains,  we  came  here  lo  the  lowest  of  all  the 
etful)  of  water  each,  and  a  gang  of  80  men,  like  available  pomes.  We  llud  passes  with  elevations 
,  used  a  bairel  of  water  inch  morn 


long. 


sleepers,  a  dining-car.  a  store  car.  contractors'  car, 
bookkeepers'  car.  engi 
supply  car,  train  mens' 
about  500  ft.  long. 

Tlie  S  sleepers  and 
M  ft.  long  from  out  to  out,  with 
11  ft.  wide  and  t  ft  high. 

The  sleepers  accomniodata  70  men  each,  in 
double  bunks  on  each  side.  8  tier  high,  the  fore- 
men having  a  compartment  to  themselves  in  the 
end  of  the  front  car. 

The  dining-car  ia  like  those  on  the  track-train, 
and  will  seat  80  men  comfortahry.  and  ia  for  the 
convenience  of  any  gang  left  east  of  the  boarding- 
train,  as  well  as  those  employed  about  the  board 
inn-train,  and  sick  men  unable  to  go  lo  the  front, 
and  the  night  crews  on  the  two  trains. 

The  other  7  cars  are  ordinary  box-cars  fitted  up 
conveniently  for  the  parlies  designated  above. 

The  store-car  contains  groceries  and  dry-goods, 
suitable  for  a  community  like  ours,  with  clothing, 
boots,  shoes,  hats,  caps,  tobacco,  etc. 

In  here  is  kept  the  post  office,  as  the  mail  is  car 


twice  a  week 
Oilomdo  City. 


the  back-Alters, 
ing  and  evening. 

Koch  water-boy  carries  two  water-buckets  for 
his  gnng,  one  of  water,  and  the  other  of  oat-meal 
and  water. 

One  quart  of  oatmeal  Is  used  to  the  bucket  of 
water,  and  having  a  sweet-milk  taste,  the  men  are 
fond  of  it.  as  it  also  prevents  cramp  and  nausea 
in  hot  weather,  and  a  barrel  of  oatmeal  is  thus 
consumed  each  week. 

The  coal  used  on  the  locomotives  is  furnished 
bytheQordon  Coal  Co.,  from  their  mines  about 
3  miles  north  of  Cordon  Station,  in  Halo  Pinto 
County,  105  miles  west  of  Dallas,  Tex. 

This  coal,  delivered  at  the  terminal  station,  costs 
$8  per  ton,  requiring  25  tons  per  week  per  engine 
and  2U0  tons  per  month  for  tbe  two. 

The  working  hours  are  from  7  to  13  in  she  fore- 
noon, and  from  1  to  8  in  the  afternoon.  10  hours 
in  all;  50  per  cent,  extra  time  is  given  for  Sunday 
and  double  lime  for  night  work,  sometimes  neces- 
sitated by  accidents. 

IVnyn. — Tbe  18  iron-gang  men  and  the  spiker* 
get  $2.50  per  day;  the  iwuance  get  $2;  teamsters 
and  train-boys,  $1.50.  In  all  the  wages  aggregate 
$875  per  pay,  and  tbe  daily  expense,  including 
wages,  trains,  wear  and  tear  of  machinery,  feed  of 


the  teams,  and  loss  of  tools,  etc.,  is  about 

in  Mitchell  The  rolling-stock  was  furnished  by  the  Pacific 

County  ."the  last  established  post-office  on  the  line  Railway  Improvement  Company,  but  the  furni- 

of  this  railroad.  lure,  bedding,  table  and  kitchen  ware,  cooking 

The  physician-car  is  occupied  by  the  train  physi-  utensils,  tools,  etc.,  ooat  about  $10,000,  while  the 

,  and  n  " 


dan,  who  hns  a  nomplet* 
prepared  lo  attend  to 
sician  or  a  surgeon. 

In  this  car  also  la  domiciled  Dr.  Montgomery, 
the  honorable  U.  S.  Commissioner,  who 
to  examine  all  charges  made  again) 
violating  the  If,  a  Revenue  laws  by 
without  proper  permit*,  etc. 
lie  is  assisted  by  a  U.  S.  Deputy  Marshal. 
The  supply-car  contains  commissary  stores  for 
the  use  of  the  train,  such  as  Hour,  meat,  etc. 

The  trainmen's  caboose-car  is  occupied  by  the 
night  crews  in  the  day  and  by  the  day  crewa  in 
tbe  night  lime. 

Near  the  east  end  of  tbe  train  is  a  tent  occupied 
by  the  family  of  one  of  the  men.  who  wash  and 
iron  for  all  who  feel  like  paying  $1.50  per  dozen 
for  snch  o  luxury. 

Tbe  butchers'  camp  goes  generallv  with  the 
teamsters'  camp,  and  his  herd  of  beef-cattle  are 
kept  where  water  and  gross  can  be  found  conve- 
nient. He  kills  two  beeves  per  doy,  and  finer  and 
fatter  meat  was  never  seen. 

The  telegraph  line  ia  kept  up  with  the  hoarding- 
train.  the  office  being  in  tbe  engineer's  car,  who 
sends  at  night  to  the  chief  engineer  a  daily  report 
of  track  laid  and  other  work  done  and  number  of 
men  and  teams  employed, 

After  6  p.  m.  the  track-train  and  the  tie-train 
are  backed  to  the  boarding-train,  where  the  three 
dining-cnrs  are  left  on  tbe  main  track  all  night, 
while  tbe  two  locomotives,  with  the  empties,  go 
east  to  the  next  side-track  for  the  material  and 
water  needed  for  the  next  day,  returning  gener- 
ally about  midnight,  and  sometimes  daylight. 

This  requires  a  night  and  day  crew  on  each 
train,  consisting  of  a  conductor,  engineer,  fire- 
toan  and  two  hrnkrmen,  and  on  tbe  night  crew  a 
watchman  and  a  wiper.  These  S3  trainmen 
are  in  cliarge  of  a  master  of  transportation,  who 


mail- 
man, 1  w  u 


.Ml  teams,  wagons  and  harness  cost  $20,000,  in  all 
a  pliy-  $80,000. 

Iiintmi  of  Font  Emploutd.- 
iron-carmcn:  22  lead-spikers,  etc. ; 
35  hark  spikcre,  etc.;  32  surfarers;  0  liners;  10 
Hide-track  gang;  Tie)  teamsters,  etc. ;  15  steward 
crew;  22  trainmen;  10  wulcr.hoys:  10  foremen; 
1 1  others,  consisting  of  general  manager,  track 
superintendent,  bookkeeper,  storekeeper 
messenger,  surgeon,  train-ma 
servants  and  a  water-man;  in  all  820  men 

To  manage  Ibis  force  judiniooslv  and  economic- 
ally required  great  executive  ability,  patience, 
energy  and  tact,  and  in  this  Messrs.  Coleman  & 
Co.  were  greatly  assisted  bv  Oeneral  Manager  M. 
YY.  st. ill  and  Track  Superintendent  John  Painter. 

The  track  contractors  are  Messrs,  Michael  S. 
Coleman  A  Co.,  the  Coleman  Brotlver*.  of  Madison, 
New  Jersey,  of  whom  Col.  M.  S.  Colcraan  is  now 
constructing  the  tunnel  under  Bergen  Hill: 
Major  James  Smith  Coleman  is  Street-Cleaning 
Commissioner  of  New  York  City,  and  Peter  Cole- 
man is  a  railroad  contractor  in  New  York  Slate. 


above  the  sea  level  as  follows:  Deer  Lodge  I'uaa, 
5,  88  ft.;  Little  Pipestone  Paaa,  6,455  ft:  Mulian 
Pass,  9.772  ft;  Dry  Cottonwood  Pass,  6.807  ft 
Ascending  from  Ten  Mile  ('reek  by  a  grade  as 
steep  as  the  steepest  on  the  Baltimore  cfc  Ohio, 
tbe  great  representative  steep  grade  road,  wa 
still  fall  880  ft  abort  of  attaining  this  sum- 
mit Although  the  line  is  developed  along  these 
lulls  to  the  utmost  practical  limit  cnasdng  two 
immense  ravines  at  the  height  of  nearly  50  ft, 
and  making  a  way  through  the  projecting  spun 
by  heavy  rock  cutting,  still  we  find  ourselves  ia 
Ibis  narrow  vallev,  shut  in  by  rocky  cliffs  too  high 
to  be  surmounted*  or  to  be  overcome  by  an  open 
cut  The  grade  on  this  line  as  now  run  passe* 
888  ft  below  tbe  surface  and  emerges  in  a  beau- 
tiful, broad  and  fertile  basin  on  tbe  other  Bid*. 
Our  only  escape  from  this  environment  is 
by  a  tunnel  8,850  ft  in  length,  or  nearly 
three-fourths  of  a  mite.  It  ia  to  be  made  If 
ft  aide  and  20  ft.  high  to  the  crown  of  the  arch. 
Tbe  material  bids  fair  to  be  solid  granite,  from 
end  to  end.  and  of  uniform  quality,  unlrss  we 
happen  to  find  a  mine  of  the  precious 
metals.  " 
moved  i 
large  ■ 

unlikely  that  we  may  meet  numerous  veins  of 
water,  sufficient  to  form  quite  a  rivulet,  as  was 
proved,  although  it  appears  so  dry  ami  impervious 
now.  But  with  our  modern  appliances  for  blast- 
ing, water  offers  little  hindrance  to  the  work. 

The  utile  am]  experienced  contractor,  Mr.  James 
Muir,  to  whom  the  company  entrusts  the  work, 
|  expects  to  advance  S  ft.  per  day  from  this  end, 
tie  wrestlers:  30  and  to  continue  work  day  and  night  from  this 


ui  nappen  to  nna  a  mine  oi  rue  precious 
ils.  The  material,  as  you  have  seen,  is  to  be 
fd  in  cars  on  an  iron  track,  and  Is  to  form  the 
•  embankment  at  the  eastern  end.    It  ia  not 


two  powerful  air  c 
pressors  will  furnish  power  for  operating  the  great 
drills  with  which  holes  will  be  sunk  10  ft  deep. 
Tbe  air  which  transmits  the  power  will,  by  its 
liberation,  furnish  pure  air  to  the  workmen.  Giant 
powder,  wbich  is  the  fitting  arcotiijuinknent  of 
thine  power  drills,  will  rend  these  rocks  with  a 
force  never  known  until  the  latter  half  of  this 
cmturv.  Engineers  with  their  lamps  and  instru- 
ments will  make  their  weekly  visits  to  the  dark 
cavern  to  give  the  proper  points  lo  guide  the  work 
as  it  progresses.— Erc/ionge. 


THE  ATIANTIC  AND  GULF  COAST  CANAL. 


THE  DRIVING 


TUNNEL 
MOUNTAINS. 


Among  the  improvements  to  which  we  would 
call  attention  as  likely  to  take  shape  in  tbe  year 
before  us,  is  the  construction  of  canals  connecting 
the  lagoons  which  extend  for  nearly  the  entire 
length  of  the  Florida  coast  from  St'.  Augustine 
south.  Br  taking  advantage  of  some  creeks  and 
rivers  a  Une  of  inland  navigation  for  medium 
draft  steamers  through  these  lagoons  can  be  had 
protected    from     the   ocean    by    islands  or 


■  emulates  ttje  movements  of  tbe  trains,  and  gives  :  operation  oi 

all  train  orders.  |  Gulch,  about  15  miles  from  Helena.  Tl; 

Tbe  water  is  brought  from  the  last  well  to  the 
supply  side-track  by  a  water-train  in  charge  of  Mr. 
KiUpecker  Brown,  whose  dutr  it  is  lo  keep  up  the 
supply  of  water  with  the  li  tank-cars  at  night, 
and  in  the  day  to  bring  up  whatever  material  lie 
can,  and  his  movements  (somewhat  eccentric)  are 
supposed  to  be  controlled  by  the  Pacific  Railway 
Improvement  Company. 

As  the  contract  stipulates  that  the  track-laying 
contractor  shall  not  haul  material  beyond  80  miles, 
tbe  track  is  inspected  and  accepted  In  30-mile  sec- 
tions by  tbe  Texas  &  Pacific  Railway  Company, 
who  st  once  establish  a  terminal  agent  and  make 
it  a  point  of  delivery. 

The  fourth  division  of  100  miles  from  Fort  Worth, 
which  has  just  been  ironed,  bad  on  it  three  tan- 
gents,  the  first  10  miles,  the  second  12  nillea.  and 
the  third  47  miles  long,  joined  by  80  minute 
curves. 

The  maximum  grade  was  50  ft  per  mile,  with 
only  6  miles  of  this,  the  remainder  averaging  to 
ftper  mile. 

Tbs  only  bridging  was  a  pile  bridge  1,800  ft. 


Thursday,  Jan.  5,  1892,  will  for  many  years  to  strips  of  laud  seaward,  for  a 
tome  be  a  red  lelter  day  in  the  estimation,  not  froiii  the  St.  Johns  River  of  330  miles,  at  a 
only  of  the  citixens  of  Helena,  but  of  the  people  of 
all  porta  of  Montana  Territory :  for  upon  that  dav 
the  work  of  driving  the  tunnel  for  the  Northern 
Pacific  Railroad  through  the  main  range  of  the 
Rocky  Mountains  under  Mulian  Pass  was  formally 
inaugurated. 

A  large  number  of  guests  were  invited  by  the 
contractor,  Mr.  James  Muir,  to  witness  the  first 

Railroad 


cost  What  will  render  tbe  undertaking  a  prom- 
ising enterprise  is  the  fact  that  the  Canal  Go. 
have  also  the  right  to  drain  tbe  Okeechobee  Lake 
of  some  1,000  square  miles  area,  which  lake,  now 
without  nutlet,  in  times  of  freshets  backs  the 
water  up  the  various  streams  which  And  their  only 
discharge  into  It,  and  submerge  millions  of 
the  richest  agricultural  soil  in  the  world, 
climate  proverbial  for  ita  salubrity. 

Proper  examination  has  revealed  the  fact  of  lb* 
easy  drainage  of  this  lake  by  ruts  leading  lo  both 
seas,  tbe  ocean  on  one  side,  and  tbe  Gulf  of  Mex- 
ico on  the  other— and  the  construction  of  the 
canal  will  open  some  8,000,000  acres  to  tbe  ester- 
prise  of  our  Northern  farmers  and  to  the  pleasure 
travel  of  a  large  class  of  our  people  who  appre- 
ciate the  delights  of  a  semi-tropical  vegetation  of 
wondrous  beauty. 

The  prospectus  of  the  Atlantic  and  Gulf  Coast 
( '-annl  «  Okeechobee  Land  tympany,  making  all 
possible  allowances  for  the  interested  view  very 
naturally  token  by  proprietors,  still  leaves  s  mar- 
gin of  the  wonderful  advantages  of  this  enterprise, 
which  is  worthy  of  careful  study. 

The  work  has  been  exnmined  and  reported  upon 
by  James  M.  K roomer,  C.  E,  Philadelphia,  and 
the  company,  of  which  Win.  M.  Stokrly  is  Presi- 
dent, have  their  office  at  northeast  comer  of  Third 
and  Chestnut  alreets,  Philadelphia.  Tbe  estimated 
expense  requisite  to  bring  tins  wonderfully  pro- 
ciusing.  proposed  the  following :  '*  To  the  officials  ductive  soil  into  market  is  so  small  in  view  of  tbe 
and  employes  of  the  Northern  Pacific  Railroad,  result  to  be  attained  that  there  can  be  small  doubt 
from  tbe  chief  managers  of  the  great  enterprise,  *f  the  ultimate  success  of  the  undertaking. 


boilers  and  air  compressors,  which  furnish  the 
driving  power  for  tbe  tunnel,  ore  situated  at  the 
head  of  Railroad  Gulch,  which  terminates  ab- 
ruptly against  the  walls  of  the  summit  of  the 
Rocky  Mountains.  The  tunnel  enters  the  mountain 
at  an  elevation  of  about  1B0  ft.  above  the  ma- 
chinery plant  and  Is  reached  by  steps  cut  into 
the  mountain  aide. 

Governor  B.  F.  Potts  ami  Mayor  Ktssner  acted 
asdrillmen,  and  st  1 :30  p.  m.  the  compressed  air 
was  turned  on  and  the  drills,  striking  at  tbe  rate  of 
800  times  per  minute,  with  a  driving  force  of  750 
lbs.  to  eocn  stroke,  began  their  entrance  into  the 
granite  walls.  Each  drill  penetrated  tbe  solid 
will  to  a  depth  of  6  ft.  within  about  30  minutes 
sud  tbe  work  of  driving  the  tunnel  through  the 
range  was  declared  to  be  fairly  commenced. 

A  dinner,  with  its  accompanying  spoechmaking, 
followed.  The  first  toast,  •*  The  Territory  or  Mon- 
tana," was  responded  to  by  Gov.  Potts,  who,  in 
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City:  William  H.  Kcnrles.  Engineer  of  the  Went 
Shore  Road,  Newburg.  N.  Y.;  Man>ltall  M.  Tidd. 
Boston.  Mass.;  Charles  E  Fowler,  Citv  Engineer, 
New  Haven,  Conn.,  and  Albert  I».  Hill,  his  first 
listant;  Gen.  \Villi«m  Soot  Smith.  (Thief  Engi 


dntion  was  adopted.  Gen.  Theodore  G.  Ellis, 
of  Hartford.  Connecticut,  explained  that 
the  United  Stat™  Government  hod  already 
in  its  Signal  Servio<•  taken  slips  looklug  toward 
the  establishment  of  a  standard  for  this  seivice, 


nccr  of  the  Hudson  River  Tunnel:  Cnpl.  Otto  K.  and  ia  now  having  constructed  at  Waltham.  Mann., 


EDITORIAL  ANNOUNCEMENTS. 

Term*  of  Mabscrlstlon.-To  the  t'atted  State*.  Csn 
ad*  «ivt  the  faodwaisi  Isawts.  94  per  sanum.  ineluillii;, 
pnstas?* ;  all  parts  of  Europe,  f-V  payable  In  sdf  aaee.  Be 
rji.tlanec*  at  the  rlak  of  that  uibacrfbnr,  ante**  rasne  b* 
rr«l«<rr«sl  letter  or  br  draft,  check  or  IV  IV  order.  paynnle 
totlr  ' 


-liar  Inch,  12  Hum,  one 


Michaelis,  Ordnance  Corps,  United  Statin  Artuy 
William  Metcalf,  Crescent  Steel  Work*,  Pitta- 
burg,  Penna. :  Erasinua  D.  Lcavitt,  Jr.,  Chief 
Engineer  Calumet  &  Hecla  mine.  Ijtke 
Superior,  Mochanicnl  Engineer  of  Lynn  & 
Lawrence    (Maaa.i      Water-worka     and  con 


for  thla  service,  a  clock  made  upon  the  moat  im- 
proved plan,  and  which  ia  to  be  liniahrd  in 
February  and  which  will  be  kept  in  a  room 
whose  temperature  will  not  vary  1  In  a  year. 
This  ta  done  because  the  time  taken  at  existing  ob- 
servatories varies  a  few  seconds  daily,  owing  to 


atructor  of    the    sewerage    pumping    engines  the  foet  that  their  clocks  are  kept  in  rooms  where 

of  Boston,  Cambridgeport.  Ma**.: Samuel M.  Gray,  the  temperature  varies  from  1"  to  10' daily.  This 

City  Engineer.  Providence,  R.  I.:  David  M.  Greene,  absolatv  standard  upon  a  settled  mendiuu.  proba- 

Dircctor  of  the  Rensselaer  Polytechnic  Institute,  bly  that  of  Washington,  he  has  been  informed,  was 

Troy,  N.  Y. ;  Clark  Fisher,  Trenton,  N.  J.;  Thco-  desired  by  the  part-office:  and  other  depaitments, 

dore  Cooper,  New  York:  L.  L.  Buck,  Central  Kail-  and  any  standard  fixed  upon  by  such  a  convention 


lac-  H  Fki«t. 


Terms  of  Adv*rtl*ln*:.- 

u.^t>.  |S;  one  month,  MM;  three  luou'.h*.  917;  ox  mouth*. 
|no;  ans  iMr,  f,*o.  See-  t*i  r»t«  for  innce  •jute*  ''"M 

tlm»«rUlt«  K1>vii  .  «noir.li,-»lli,«>     A<lvertUarmre>U  inserted 


of  New  J  ersey,  New  York;  CoL  W.  H.  Paine. 
Francis  ColUugw'ood,  C.  C.  Martin  and  G. 
W.  McNulty.  Engineers  East  River  Bridge; 
Geo.  W.  Dresser,  .tiiterutwn  Gat  Light 
Journal.  New  York;  John  liogarl.  Secretary' 
of  the  Society;  J.  J.  R.  Croe*.  Treasurer  of  the 
Society;  Alfred  P.  Boiler.  Chief  Engineer  Albany 
&  Greenbush  Bridge:  George  H.  Frost,  E.xuiNreit 


would  undoubtedly  he  most  acceptable  t-i  tin  m. 

Lunch  was  served  in  the  naims  of  the  society, 
after  which  the  subject  of  testing  iron  and  sti-el 
and  other  building  materials  was  discussed,  the 
outcome  of  which  was  the  passage  of  a  resolution 
instructing  the  Board  of  Direction  to  memorialixe 
Congress  to  appoint  a  commission  to  resume  the. 


lie  will  he  gives  .*>  n|.rillc*U.«  A'lvee 
tor  less  than  three  months,  iwysnee  In  ad 
Urn.,  |Mtr»hl»q,ii*rterlv. 


ertlMrmrnt*  ml 

:  for  kinsrr 


work  of  investigating  into  the  strength  of 
INu  Nbws;  Thomas  C.  Clark's,  Pbcenixville  llridgr  I  lures  and  the  materials 


Anl.lo*  for 

should  os 
than  Thursday  r 
Friday  noon. 


USA 


Corrrtpvadcsre  upon  subject*  which  na 
to  la*  proitaos  of  U-.U  Journal  i«  sollctled. 
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Works;  George  R-  Morison,  Chief  Engine<ir  Bis- 
marck  Bridgs  N.  P.  U.  It;  Henry  D.  Blunden,  First 
Assistant  Engineer  Erie  Railway  ;  William  H. 
Wiley,  of  Wiley  At  Sona,  Publis]>ers;  Hennques 
Harris,  Engineer  Manhattan  Beach  Railwav;  Jas. 
McCrea,  Supt.  N.  Y.  Div.  Pennsylvania  H.  It.;  Ju- 
lius W.  Adatr*.  Past  l*rr*idcnt  A.  S.  C.  H.  Ksoi- 
XEKK1.M1  Newb;  E.  S.  Cbrsbrogh,  tXinsulUng  En 
ginearNew  York  City;  Thomas  M.  Cleeman.  Phil- 
adelphia; Joseph  P.  Davis,  Vice-President  and 
Chief  Engineer  Metropolitan  Telephoo*  Co.,  Now 
j  York:  Prof.  T.  Egleston,  Columbia  College,  New 
'  York;  Chariest  E.  Emery,  Engineer  New  York 
Steam  Heating  (To.,  New  York;  Bryant  Godwin. 
I  New  York  City;  Wru.  H.  Grant,  New  YorkCitr; 
Wm.  E,  Hutton,  New  York;  Gabriel  Levericn, 


of  which  they  are  com- 
posed, with  the  further  recommendation  that  the 
commission  be  composed  of  practical  men,  who 
shall  publish  the  results  of  their  tests,  first  with- 
out comment,  for  the  benefit  of  experts  and  peo- 
ple interested  in  the  practical  results  of  the  exper- 
iments, who  may  then  draw  their  uwn  deduction*. 
Gen.  Soov  Smith  advocated  moat  strenuously  the 
eatauliahujent  of  such  a  commission,  to  he  outside, 
of  the  War  Department,  whose  member*  should 
be  paid  for  their  services  and  appointed  by  the 
President. 

Mr.  Cbaa,  E.  Emery  exhibited  plans  and  gave  an 
explanation  at  length  of  the  met  In  sis  of  the  New 
York  Steam-Healing  Company,  after  which  the 
meeting  adjourned. 

According  to  programme,  on  tlve  19th  the  \ 


Brooklyn;  Charles  Macdonald,  President  Delaware  bers  met  at  10  a.  m.,  at  the  Manhattan  Gas  Works. 
Bridge  Co.;  Cook  Talcott,  Newark.  N.  J.;  Charles  comer  of  Eighteenth  street  and  Tenth  avuue.  and 
I).  VVard.J, 


L  minju,  i^rww*.  .1.41..       i  - 1 ... .  .  i    ii.iiiii  ui  i.iniiirniu.  mirri.iNL 

Inrsev  City;  W.  K.  Worlhen,  New  York  after  xitutsalog  the  upnatiug  of  the  R-«B  uteam 
1'ilr;  Charles  Want  Raymond,  Aanistant  Engineer  stoking  machinery,  and  the  "  latest  thing 


Sehusliau  Wlun 


in  coal 

r,  New  chutes,  they  were  taken  by  the  Pennsylvania  Rail- 


ANNUAL  MEETING  OF  THE  AMERICAN  SO- 
CIETY OF  CIVIL  ENGINEERS. 


Hudson  River  Tunn 

York  City.  road  steam  tug  "America"  to  the  Jersey  City  end 

The  report  of  the  Secretary  showed  an  active 'of  the  Hudson  Kiver  tunnel,  where,  under  lite 
membership  of  rVV>.  besides  honorary  and  cor-  leadership  of  the  chief  euinueer,  W.  Soov  Smith, 
responding  members  and  fellows.  During  the  1  they  visited  every  portion  of  the  woiks.  Tlve 
past  year  62  members  and  2  fellows  were  admitted  |  party  explored  the  south  tunnel  only,  which  is 

open  foralout  430fect  towhore  the  sir-hick  isnnw 
Axed.  Through  the  air-lock  the  more  adventurous 


yeai 

the  losses  by  deatli  and  other  causes  weie  111. 
The  society  has  V.6o7  volumes,  lit  manuscripts, 
«,to?  maps,  charts,  etc.,  358  models  and  specimens, 


_ , 358  ID 

its  especial  feature  bring  the  large  collection  of 
.  reports  and  monograph*  on  railrcHiilt  an-1  statistics 
relating  thereto.   The  demands  mails   upon  the 
:  society  for  skilled  engineers,  and  the  inability  to 
The  twenty-ninth  annual  meeting  of  the  Amer- 1  fill  these  demands  were  alluded  to  as  an  evidence 
lean  Society  of  Civil  Engineer*  was  held  at  the  j  of  the  growing  important ni  I  lie  profession.  The 


soekers  after  underground  knowledge  tiroo*  t 
rapidly  ar  parties  of  about  *5  d^uld  bt 
the  balance  of  the  purtv.  more  hungry  for 
hard-tack,  small  beer  and  Roquefoit  chce  e.  than 
experimental  tests  in  compresseds.ir.returnetl  to  I  lie 
tug.  whither  they  were,  after  a  proper  interval. 


Itug.  whither  tncy  wen*,  aftt-r  a  proper  interval, 
followed  by  the  rlavbedaubeil  contingent  that  had 
braved  the  dirt  and  danger  of  the  bis  bote  to  its 
uu    ommwiiy,         inm  luH.     i  ue  increasing  writers  oi  eoginecring  essays  was  rttgreiieu,  mere   very  face.  These  made  abort  slilft  of  the  remnants 
interval    in    the    Society    is   shown    by    the  now  being  but  one  prize — tile  Norman  medal—  of  the  "collation"  when  they  once  got  within 

which,  by  the  way,  was  Dot  awarded,  owing  to  the  reach  of  the  biscuits  and  beer.   The  n.  xt  landing 
illness  of  one  of  the  censor?.     At  a  later  stage  in  was  at  the  Brooklyn  end  of  the  East  Kiv.  r  bridge, 
the  meeting  an  additional  annual  prist*  of  ^  . 
was    created,  to   be    known  as  the  Rowland 
Prixe,  in  honor  of  T.  F.  Rowland,  the  largest  cor.- 
Vice-President  Ashbel    Welch  occupied  I  tributor  to  the  building  fund.    The  Treasurer's  re- 
ir.  and  gentlemen  who  stand  well  _  at  |  port  showed  receipts^forthe  yea  r_of  tl6.884.S0. 

if- 


shown  by  the 
yrarly  increase  of  atu-ndanco  at  the  annual  meet- 
ing, and  in  this  respect  the  present  one  is  most 
noteworthy.  Representatives  from  nearly  every 
section  of  the  country  were  In  attendance  and  the 
interest  manifested  by  all  was  very  grati 
fying. 
the  c 


vlt 


Ratl- 
po-ed. 


time  not  allowing  a  stem  at  the  Pt-uits 
road    depot    grounds,    as  had  bet- 
Up  the  high  circular  ladder  of  over  oue  hun- 
dred steps,  as  on  a  corkscrew,  thiB  crowd  of 
several  score  men,  tall  and  short,  heavy  and  li 
liftetl  themselves  to  the   roadway  of 
bridge,  and  after  baiting  a  moment  or  so  to 
breath  and  a  view  of  the  magnificent  prospect, 
the  cavate.ide  proceeded  across  tl.e  1-ridge  on 


planks  that  had  been  laid  down  for  the  pu  p  er. 
'  The  process  of  riveting  by  hydrauhi 


of  the  profession  filled  the  rather  I  and  disbursement!**!-! 
small  meeting-room,  and  a  glance  at  the  fuod  aggregates  *IO,t»02. 73.  Receipts  forthe  bui 
gathering  would  convince  any  observant  person  ing  fund  were  $14,012,  and'  disbursements,  f!0,- 
of  the  truth  of  the  remark  made  by  a  gentleman  931.118.  It  was  decided  to  hold  the  annual  conven- 
from  a  foreign  country,  who,  after  looking  over  lion  in  Washington.  D.  C,  next  spring,  at  a  date 
tit*  party,  said:  "I  have  attended  meetings  of  to  be  fixed  upon  by  the  directors.  The  following 
acleuilflo  and  professtiona!  bodies  in  all  parts  of  officers  were  elected  for  the  ensuing  year  :  Ashbel 
the  civillxed  world,  but  I  never  saw  a  gathering  <  Welch,  Lainbertville,  N.  J„  President;  James  B 
of  men  in  whose  faces  was  visible  so  plainly  the  Karl-v  St.  Louis,  Mo.,  ami   William  II 

or  business-  Brooklyn,  N.  Y-,  VictvPmdtlenta;  John 

like  ap[M'antncn  which 

mosr  progressive  and  energetic  people  on  the  face  R.  Croes,  New  York  City,  treasurer;  Thomas  C.  Tins  is  the  ^rsf  party,  excepting  workmen,  that 
of  the  globe.   As  representatives  of  the  cation  Keefer.  Ottawa,  Canada:  Col.  Thomas  L.  Casey,  has     crossed   on    the    roadway  of    the  " 
they  are  a  credit  to  it,  and  equally  an  a  credit  to  Washington,  D.  C. ;  Joseph  P.  Davis,  George  S. 
their  profession."  Gmvne,  Jr.,  and  George  W.  Dresser,  New  York 

The  following  is  as  full  a  Hat  of  members  and  City,  Directors.  On  taking  the  chair  as  President, 
visitors  present  as  it  was  possible  to  obtain :  i  Mr."  Welch  returned  thanks  for  the  honor,  said  the 
Lymnn  Bridges.  Chief  Engineer  California  Central  j  fact  that  applications  for  membership  in  the  a«>- 

II  parts  of  the  country,  Mexico,  Chili, 
of  Colombia,  British  Columbia,  Con- 


intellectuality,  foroe,  and  that  peculiar  business-  Brooklyn,  N.  Y. . 

nuke  you  Americans  the  New  Vork  City.  Secretary  and  Librarian;  J.  James  »ngineerB  of  the  bridge  who  convoyed  the  party. 


I*aine, !  in  the 
Bogart, 


pressure  was 

witnessed,  and  to  the  otKM-hraded  ones  who  cmld 
stop  without  feeling  sick  at  the  utomach  or  light 
any  amount  of  information  on  -uspen- 
constructton  was  vouchsafed  by  the 


It 


pnvi- 
btiilgs 


bridge.  We  "enjo_>ed"  the 
lege  of  crossing  on  the  foot 
suspended  from  the  towers,  in  1S7",  and  having 
successfully  acokmpllsbed  this  later  feat  in  "walk- 
ing a  plank"  over  a  swift-running  stream  130  ft. 


Rtilway;  Theodore  N.  FJy,  Pennsylvania  Railroad:  eimion  fomi  all  |mrts  of  the  e  mntry,  Mexico,  Chili,  below,  are  quite  con  to- 1  to  wail  for  some  more 
Octave  Chanute,  Chief  Engineer  Erie  Railroad:  I  United  States  of  Colombia,  British  Colnmhin,  Con-  nonringand  a  railing,  la-fore  we  cross  again.  The 
8  inford  Fleming,  ex-Chief  Engineer  Intercolonial  ada,  Engtnnd  and  India  showed  that  the  people  view*  from  lite  bridge  at  almoit  any  point  on  it 


of  the  world  were  la-coming  cemented  together  in  i  are  unsurpassed  by  Utose  from  any  other  station 

bonds  of  universal  brotherhood,  and  urged  upon  in  the  city  or  vicinity,     Having  descended  tho 

the  society  the  necessity  of  such  care  in  the  selec-  "  corkscrew"  at  the  New  York  tower,  the  party 

tion  of  its  members  as  preserves  the  purity  of  the  proceeded  by  brat  to  ihe  Conrtl  ind  street  dock  of 

bench  and  the  army.  the  Pennsylvania  Railroad,  and  thence,  tintler  the 

The  Committee  on  Standard  Time,  by  its  choir-  intelligent  leaden-ltip  of  Mr.  Chaa.  E.  Emery, 

man,  Mr.  Stinfnrd  Fleming,  reported,  and  it  pro-  visited  tho    boiler-house    of    the    New  York 

IKMrd  that  the  American  Society  of  Civil  Eugtu-  Steam-Heating     Company  ;    stood     round  in 

eers  should  take  the  initiative  step  and  Invite  the  the  mud,  and  looked  into  the  street  trenches 

governments  of  the  United  Stales.  Canada  and  where  pipe  laying  waa  going  on,  as  well  aa 
Mexico  to  join  in  a  convention  to  *Btahh*h  stand- '  they  could,  and  then  visited  the  office  and  looked 

ards  of  time  for  North  America,  to  which  the  sci-  over  the  plans.    Mr.  Emery  is  engineer  for  the 

entific  societies  of  the  countries  tunned  shall  Is- in-  company,  ami  he  took  a  great  deal  of  iut*  rest  in 

vitrsl  to  semi  delegates,  Ihe  governments,  Mocle-  exphtlniug  and  exhibiting  everything  in  eotiner- 

tira  awl  scientific  men  to  be  invited  to  send  sug-  lion  with  his  work.    Alter  being  well  surchsiged 

ernment  improvements  on  t7>e  Cmnerticut  River,  gestions  as  to  the  best  plan  to  be  adopted  looking  wilhsteam  heating,  and  with  feet  pretty  wellsoaked 

Hartford,  Conn.;  William  P.  Shinn,  New  York ,  toward    the  end   in    view.   This    recommen-  by  street  slush,  tho  party  re  embarked  aud  pro- 


*•  Ctnado  Pacific  Railroad,  of  Ottawa,  Canada, 
Ciiancellor  of  the  Queen's  University,  Kingston, 
Ctnathi;  David  Reeves,  Plto3nix  Iron  Company, 
Philmlelphia,  Pa.;  Henry  G.  Morse,  of  tlie  Morse 
Bridge  Company,  Young^town,  O.:  Joseph  M. 
Wilson,  engineer  of  bridges  and  buildings  of  the 
Petin-ylvania  Radniatl;  Jtss-ph  Wultx,  City  Engi- 
ne rot  Davton,  O.;  Charles  Ki-IIoto,  of  the  Kel- 
logg &  Maurice  Bridge  Wurks.  Athena.  Pa.:  F.t:. 
Pnndle.  Unite.)  Slate-  Navy:  William  H.  Bradley. 
Superintendent  of  Sewer  Oinslruction.  Bneton. 
Mass.;  Martin  Coryell,  I.nmhf rtvillo.  N.  J. 
Charles  G.  Darntch.  Finrl  Assistant  Engineer 
of  the  Philadiiphia  Water-Works:  Gen 
Theodore    O.     Ellis,    Engineer   on   the  Gov. 
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cowled  to  tbti  works  of  the  Docit  Department  at 
Twenty-third  street.  As  we  didn't  go.  we  do  not 
know  what  the  party  thought  of  what  they  saw. 
but  w<>  take  it  for  granted  thnt  they  were  well 
pleased,  and  especially  so  when  they  got  n  chance 
to  get  back  to  their  hotels,  where  they  could  "  see 
a  mail"  and  warm  th  ir  well-chilled  bodies. 

The  reception  and  its  accompanying  dinner, 
held  in  the  evening,  were  as  eminently  enjoyable 
as  sueh  "•spsclaltlen"  in  engineering  practice, 
usually  are.  If  ander  the  influence  of  the  excel- 
lent  "exhilarators "  always  provided  by  the 
society's  committee,  and  the  disrating  eloquence 
of  such  orators  as  If.iwr*,  Worthen,  Dresser.  Fink, 
itognrt.  Cooper,  Boiler  and  Andrews,  brsidee  others 
too  numerous  to  mention,  a  party  of  lit ly  gentl.  - 
men  cannot  have  a  "  good  time,"  then  such  a  thing 
as  a  "good  time"  cannot  he  had.  Old  ac- 
quaintances wen*  renewed,  and  men  whose 
names  are  ua  familiar  as  household  words 
in  the  profession,  but  who  were  personally  un- 
known to  each  other,  were  formally  introduced, 
aad  every  effort  was  made  by  the  committee  to 
render  the  occasion  as  agreeable  as  possible. 
There  were  no  toasts  and  no  speeches,  the  only 
outbreak  in  Unit  direction  being  "  A  Turnip 
Story,"  as  related  by  a  distinguished  engineer, 
and  which  was  listened  to  with  buted  breath  and 
expectant  countenances  by  all  within  earshot. 
The  party  broke  op  at  midnight.  The  following 
is  the  menu,  which  was  furnished  by  lauch.  of 
Fifth  aveuue.  near  Twenty-third  street : 

AMERICA*  socimr  or  civil  ksuislkrk. 

AxwriL  Murf  ran. 
wmt  sase 

Raw  Orsbirs. 

OmaatBa  is  pcsristtA 

rued  Oysters. 

Ctiscsen  Crw-ueiu-i 
Cbirkea  BslsJ 

Lobster  Bslwl. 

Fait  of  (isms.  > 
honed  Tttrkej. 

Koul  V<""" 
Salmon   T»rt*r  H*uw. 
t<A»<l>tche<L 
Mb) 

Ureea  muu. 

Assorted  Fsacy  Ckhm 
■  lev  Cream  in  Paacv  Porm. 

MrrUu,-u»<  CbaaUlly. 
Kutn  fusel,  ("oflW. 
Ctarvt.  Uaatmie.  Punch. 

CtHMMfSafja, 


JOH*  B.MISST. 
USUHllI  W  I.-KB.WI, 

WlLUAM  H   1 '  ,  I  *  t: 

C  Vavokbtwist  avrm, 
i.  K  Kautav. 


Clarence  El'is.  Assistant  City  Surveyor,  Boston: 
Oliver  W.  Barnes,  Chief  Engmeer  Southern  I'enn. 
K.  R..  N.  Y.  City;  Prof.  R,  M.  Thurston.  Stevens 
Institute  of  Technology,  llohokcn.  N.  J.:C.  W. 
Lewis.  C.  K. :  I.Tinan  Bridge*.  Chief  En- 
gineer California  Central  R.  H  .  Han  Francisco: 

I          Wood.  C,  E.  :    Montreal,  Can.:  D.  Von 

Nnatrand,  Puhliaher.  N.  Y.:  Henry  D.  Blun- 
den.  (First  Assistant  Engineer  Erie  Railwav: 
William  H. '  Alhiire.  C.  K-;  New  York;  Jus. 
C.  Aldrlch.  C.  E..  North  Seituate,  R.  I.;  Win.  H. 
Wiley,  Publislter,  New  York  City:  Lieut.  Holmes. 
United  States  Army.  New  Bnin'wk-k.  N.  J.:  Clias. 
II.  Haswr-ll,  C  E..  New  York  City;  The*.  C.aarke. 
Phcrnixville  Man  Works;  li.  BisM-ll.  Mastrrof 
Maintenance  of  way  KaAtern  Railroad,  Salem. 
Mass.;  T.  E.  Brown.  C.  E-:  Tine..  M.  Cleenuiu. 
C,  E  .  Philadelphia;  Sebastian  Wiiumer.  Sr.. 
C.  E..  New  York  Citv:  Sebastian  Wlminer.  Jr., 
New  York  City;  Wm.  H.  Bradley,  Sopeiintendent 
of  Sewers,  Buaton,  Mass.;  riamord  Fleming,  ex- 
Chief  Engineer  Dominion  (ioveniment  A  Canada 
Pacific  Railway,  Ottawa.  Con.:  William  Mrtculr. 
Crescent  Steel  Woiks.  Pittsburgh,  Penna. :  Albert 
B.  Hill,  Assistant  City  Engineer,  New  Haven. 
Conn.:  Prof.  William  Watson,  Boston,  SJa-s.: 
Prof.  H.  8.  Monroe.  Columbia  College,  New  York: 

A.  R.  Haddock,  W.  Kingsford,  Ottawa,  Can.  Mr. 
Maclin,  England ;  Ueorge  S.  Baxter.  New  Yorx 
City;  Albert  Fink,  Past  President  American 
Society  Civil  Engineers,  Commissioner  of  Pool 
Railroads:  tlco.  S.  Orrene.  Jr,.  Chief  Engineer 
Dept.  of  Docks.  New  York  City :  Mr.  Seward. 
F.  O.  Norton.  New  York  City  ;  Theodore  Cooper  ; 
Civil  Engineer,  New  York'  City  :  Jnn.  Hogart, 
Secretary  American  Society  Civil  Engineers; 
Wm.  P.  Shinn.  Civil  Engineer.  New  York  :  James 
McOea,  Supt.  N.  Y.  Div,  Pennsylvania  R.  R.; 
Richard  Scbertnerhoro.  Chief  Engineer  and  Supt. 

B.  B.  ft  Coney  Island  K.  R.:  Clark  Fisher,  Trenton. 
N.  J.;  Bryant  Godwin,  Civil  Engineer. 


THE  SPCYTEN  DUYY1L  ACCIDENT. 


On  the  evening  of  the  13lh,  an  accident  occurred 
at  Spuyten  Duyvil  on  the  New  York  Central  and 
Hudaou  River  Railroad,  which  resulted  in  the 


the  tangent  point  in  completely  and  efTec- 
tually  hid  by  a  building,  situated  as  shown  on  the 
drawing.  The  Tarrytown  special  swept  around 
this  curve  and  did  not  see  the  express  until  within 
ISO  or  2U0  feet  of  it.  A  terrific  crush  fallowed,  the 
rear  palace  car  being  telescoped  on  to  the  next  one 
and  both  set  on  tire.  Owing  to  the  rapidity  with 
which  the  names  spread  nothing  could  be  done 
toward  rescuing  the  paasrngera  who  were  impris- 
oned by  the  timbers  of  the  tear  car.  The  palace 
cars  were  made  by  the  Wagner  coinpanv,  and  in 
the  rear  car  was  State  Senator  Webster  Wagner  of 
that  company. 

The  cause  of  the  accident  seems  to  rest  with  the 
rear  brakeman,  who.  according  to  the  rules  of  the 
cnnijiany,  should  have  gone  back  half  a  mile  to 
signal  the  local,  The  engineer  of  the  local  testified 
lefore  the  coroner  that  when  he  first  saw  the  nag. 
man  he  (the  engineer)  was  not  tnoie  than  800  feet 
from  the  end  of  the  cut,  his  view  being  obstructed 
by  the  smoke-stack,  bell  and  sand-lex  of  his 
engine.  Had  the  brakeman  gone  bark  about  700 
feet,  he  would  have  teacbed  the  cut  between  the 
rocks,  through  which  a  track-walker  passes  after 
each  train  m  order  to  see  that  no  obstructions  have 
fallen  upon  the.  track.  From  there  he  could  have 
signalol  the  track  walker,  even  if  lie  had  hern  at 
the  other  end  of  the  cut,  and  thus  prevented  the 
accident.  Had  he  gone  back  the  required  half, 
mile,  he  would  have  passed  through  the  cut. 
Owing  to  the  position*  of  the  hotel  and  the  stand- 
ing train,  it  was  impossible  for  the  engineer  of  the 
local  to  see  the  rear  lights  while  at  a  distance  suf- 
ficient to  avoid  a  collision. 

Last  Monday  one  of  our  reporter*  visited  the 
scene  of  the  acr-ident,  and  judging  from  the  burnt 
ties  of  the  position  of  the  last  car  (see  the  sketch) 
it  would  have  been  imr-oaaible  for  the  approaching 
train  to  have  seen  the  brakeman  in  time  to  stop  it 
the  brakeman  was  only  thirty  or  forty  feet  in  the 
rear  of  his  train.  As  before  stated,  the  position  of 
the  hotel  i«  Mir  h  ns  to  hide  the  Btraight  stretch  un- 
til the  at  pruaching  train  has  nearly  rounded  the 
curve. 

The  engineer  slated  to  the  jury  that  he  was  go- 
ing at  the  rale  of  IP  or  2 1  miles  an  hour,  and  that 
the  di  stance  from  the  end  of  the  cut  to  rear  car  of 
the  express  (700  ft.)  would  have  been  auhttcient  for 


Hw  .»f  u>  Sottetr.  1H  East  'Jad 
1».  IBS.'. 


St.,  New  York.  jADS-arv 


crepr  r 
SforiSH  Cu»en. 


\<d]  IIburhco  Cans 


List  of  members  and  guests  present :  Charles 
Paine,  (Mineral  Manager,  and  Walter  Katte,  Chief 
Engineer  N.  Y..  Like  Ontario  *  Western  K.  R.: 
Letfert  L.  Back,  Central  R.  R  of  N.  J. :  Stephen  8.  > 
Haight.  Topograph irad  De|ttrtmcut,  N.  Y.  Citv: 
Jul  us  W.  Adams,  rturf  I'rrMulent  A.  S.  C.  K.  Ex- 
(IINKKK1NU  News;  Theodore  Houston, C.  E.;  Wm. 
II.  Paine,  Asst.  Eng.  East  River  Bridge  ;  Chan.  O.  j 
Durracb.  First  Asst.  Eng.  Philadelphia  Water  De-  { 
partinent ;  Wm.  D.  Bullock,  Asst.  City  Engineer. 
Providence.  K.  I.;  Joseph  P.  Davis,  Vice-President ! 
and  Chief  Engineer  Metropolitan  Telephone  Co.. 
N.  Y.  City  ;  Tnomas  J.  Whitman.  Water  Commis- 
sioner, St.  Louis,  Mo. ;  Joseph  Walts.  City  Engi-  ' 
neer,  Dayton,  O. :  C.  Vondervoort  Smith,  Chief  En- , 
gineer  Manhattan  (htslight  Co.,  N.  Y. .  Samuel  M.  i 
Oruv.  Citv  Engineer.  Providence.  R.  I.:  Alfred  P. 
Boiler.  Chief  Engineer   Altinnv   ft  Oreenl>u*h 
Bridge  Co.;  E.  D.  Leavltt,  Jr.,  Engineer  Calumet ] 
and  Uecla  Mine,  Lake  Superior,  and  designer  of 

the  Pumping  Engine*  Boston  Improved  Sewerage;  death  of  8  person*  and  the  serious  injury  of  many 
Geo.  K.  Harding,  C  E.,  New  Yorlt;  P.  II.  Dudley,  others. 

the  *'  Dynograpb"  inventor:  Charh-s  Mar'donakl.  The  train  known  as  the  Atlmtic  express  leaves 
Piceldent  and  Chief  Eugineer  Deutwarv  Bridge  Albany  al2:10  p.  ru.,  and  on  account  of  itssjieed  anrl 
Compiny;  Geo.  W.  Dresser.  Editor  American  dan  convenient  time  of  starting,  i-«n  favorite  train  with 
Light  Journal,  New  York:  Octave  Chanute,  Chief  |  people  traveling  toward  New  York.  The  Legisla- 
Erigineer  Erie  Railway ;  Wm.  Sooy  Smith.  Chief  tore,  when  In  session,  usually  adjourns  In  lime  to 


Engineer  Hudson  River  Tunnel;  J.  T.  Sanderson, 
C.  E.:  Wm.  A.  Haven.  Engineer  In  Charge  (\>n 
struction  Buffalo  Div.  N.  Y.,  L.  O.  ft  W.  R.  H_; 
CookTalcotL  C.  E..  Newark.  N.  J.;  Robert  Es 
cohur.  C.  E,,  Delaware  Bridge  Co.;  William  E. 


permit  those  of  its  members  who  so  desire  to  take 
this  train  to  the  city,  and  on  the  present  occasiou 
it  waa  well  filled  with  legislator*  and  representa- 
tives of  the  preas.  The  train  consisted  of  thirteen 
cars,  the  last  six  of  which  wen  drawiug.room 


I  io      I  ...    t      ..I  distrain  hud  he  heen  properly 

sicraled. 

(Jntsmrsday  lost  the  jury  visited  the  scene  of 
the  accidwnt  mi  order  to  thoroughly  understand 

the  c;-se. 

The  lo!'ou  llic-liamr  d  gentlemen,  all  of  this 
ritjr a  r<  i.stitoti  ilic  oii'  i  i  iV  juiy.  and  from  the 
profesj  lot  at  eaNing  and  •  n  inu.i  auu  ding  of  some 

of  the  iiii'iuhers.  We  liofs'  the  su  Peott  |M*d  form  of 

I  verdict  in  btich  cues  will  be  omitted  and  the  real 
cause  of  Ihe  accident  ascertained: 

>  Egbert  L.  Viele,  civil  engineer:  Henry  J.  Davi- 
son, civil  engineer;  Edward  Uaeueer,  restaurant 
kas-Mtr;  William  II.  Wright  man,  engineer:  Henry 
Eit-hling,  mechanical  draughtsman;  lA-andcr  T, 

I  Howes,  banker:  L.  E.  Kchinieder,  dry  gixrds; 
Charles  H.  Hnswell,  civil  engineer:  David  H.  Mc- 

I  Alpine,  tobacco  manufacturer:  Francis  J.  Buike. 
real  estate;   John  Peyser,  saddlery,  and  Isaac 

I  Teirhman,  cigars. 


Worthon,  C.  E..  N*w  York;  Ashbel  Welch.  Presi-  cars.  It  was  about  thirty-five  minutes  late  when  it 
dent  A.  S.  C,  E.;  E.  II.  Tolhott,  Railway  Agr;  E.  left  Albany,  and  it  hud  nearly  made  up  lost  time 

ig  Work*,  I  when — for  some  reason  as  yet  unknown — it  came 
to  a  halt  on  tin-  end  of  the  first  curve  after  passing 
Spuyten  Duyvil  station. 

A  local  train  from  Tarrytown  waited  until  6: 40 
p.  m.,  when  the  express  went  by  and  the  local 
followed.     According  to  the  statement  of  tne  en- 


R.  Andrews,  President  Hay  ford  Cruosnting  Works, 
New  York;  Chaa.  it.  Mnuricei,  Bridge  Builder, 
Athens.  Pa.;  FranoeA  Collingwood.  Assistant 
Engineer  East  River  Bridge;  Chaa.  Kel- 
loxg,  Bridge  Builder,  Athens,  Pa.;  C. 
C.     Waite,     Secretary     to    the  President, 

Erie  Railway;  Chaa.  E.  Emery,  Engineer  N.  Y.  .  ginoer  of  the  local  he  stopisrsl  at  Spuyten  Duyvil 
Steam  Heating  Co. ;  Clio*.  Word  Ruvmond.  aaaist. ;  at  7:14,  and  according  to  tne  tinie.board  was  then 
ant  Engineer  Hudson  River  Tunnel;  M.  N.  Forney,  1  thirteen  minutes  behind  the  express.  Soon  nfler 
Railroad  OaxtUt:  Samuel  H.  Shreve,  Chief  En-  leaving  the  station— ihepositionof  the  trains  will  be 
gineer  Brooklyn  Elevnted  Railruad;Oeo.  II.  frost,  readily  understood  by  consulting  the  accompany - 
EvulNKEWNU  Nkwk;  Martin  Coryell,  Chief  Kngin-  ing  drawing— he  n  ten  il  a  cut  at  the  commence- 
ecr  Water- Works,  Lumbertvillr,  N.  J.,  anrl  brother;  ment  of  a  sharp  curve  anrl  which  wo*  just  wide 
Wm.  E.  Hutlou,  Consulting  Engineer,  N.  Y.  City;  enough  to  permit  of  two  tracks  and  when*  the  walls 
E.S.  Ch  Borough,  Consulting  Engineer  Department  wen-jagged  and  |tcrpei>i|icular.  This  cut  extends 
Public  Works.  N.  Y.  City;  Oeo.  S.  Morisoii.  Chief  about  one- ha  If  the  distance  of  the  curve,  and 
Eugineer.  Bismarck  Bridge.    IT.   P.   R.  R.i  S.  ■after  leaving  It  the  view  of  the  track  !•  ond 


NEW  YORK  STATE  REPORT  PUBLIC  WORKS. 


We  make  space  fur  extracts  from  the  report  of 
the  State  Supeiintendent  of  Public  Works.  8.  B. 
Dutcher,  as  calling  attention  to  matters  of  grave 
Import  in  the  bearing  of  the  policy  pursued  in 
reference  to  our  State  canals  upon  the  commer- 
cial prosperity  of  the  city  of  New  York,  and  In- 
cidentally to  the  material  interests  of  the  Stale  at 
large. 

The  report  is  clear  anrl  emphatic,  and  merit*  the 
careful  consideration  of  our  legislators.  Some  of 
i lie  facts  which  it  presents  do  not  make  pleasant 
reading,  hut  the  Superintendent  has  done  Ilia 
duty  faithfully  in  presenting  them  in  their  nuknd 
aspect  without  gloss  or  varnish  of  any  kind.  Tlio 
tolls  have  fallen  off,  the  tonnage  bos  decreased, 
tlie  season  has  been  uiiproptlioua  to  the  boatmen, 
and  the  very  maintenance  of  Die  canals  imperilled 
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by  the  constitutional  amendment  limiting  tbe  an- 
nuai  expenditure*.  The  time  in  approaching  when 
the  question  moat  be  looked  squarely  lu  the  face, 
whether  the  commercial  supremacy  of  the  city  of 
New  York  doe*  not  cull  for  the  abolition  of  all 
tolla  on  the  canals,  unci  the  expenditure*  n«w»rr 
to  maintain  them  in  their  efficiency  be  made  a 
tax  on  the  people  of  the  State,  or  borne  Ly  some 
interest*  which  may  properly  be  made  to  con- 
tribute to  that  end. 

Expenditure*  on  canals  Tor  fiscal  year  ending 
Sept.  SO,  1881: 

Ordinary  repslr.  and  operating  expanse*  tNDT.334.30 

KxtraonllnaiTf  repairs   aa.WH.UU 

Total .  |»m.i«i.ai ; 

As  stated  in  the  report  of  hut  year,  the  struc- 
ture* of  the  canals,  especially  the  luck*  and 
ot  received  the  attention  during  the 
i  thit  was  neceaMry  to  keep  them  in 

The  expenditure  in  rebuilding,  repairing  and 
improving  thi>  class  of  structure  alone  wa*  the 
ram  of  fV8.llW.lM. 

•  •  *  •  • 

Work,  eatlmated  to  coat  about  $800,000,  recom- 
mended by  the  Engineer  Department  as  necessary 
to  put  the  canala  in  good  order,  and  restore  them 
to  their  original  condition  as  when  first  enlarged, 
has  not  been  done  hcrjiuse  of  want  of  funds  and 
time. 

«  •  .  •  . 

The  loll*  and  tonnage  during  the  pa«t  seven  sea- 
son* of  navigation  have  been  a*  follows: 

l*7j.               1870.              IH77-  INT*. 

Tolls  .  .   91  •600  0-1?      tlJ4H,IXM  PV*\**  tUOJHK 

Tu«w-  4.KMU16*       4,IT2,12»  4.IK>V.wn  li.171  ,:|-JU 

1*70.             1BSC.  I  SSL 

Tolls   ttni.wt    ll.iu.4is  t«r;:iKii 

Teas***  h,.\eajsrs    «.«».«ki  mtv-u 

The  tolls  for  the  season,  as  compared  with  that 
of  1880,  have  fallen  off  over  4-1  per  cent.,  while  the 
decrcjwc  in  tonnage  i*  only  SI)  per  cent.  This  large 
decrease  in  receipts  doe*  not  verify  the  predictions 
expressed  lo  Uie  Legislature  and  the  Canal  Board1 
by  the  advocaUs  of  lower  tolls  when  the  same 
were  under  consideration  by  those  bodies. 

The  average  tonnage  for  the  previous  six  years, 
1879  to  1880,  inclusive,  wits  .1.103,239  tons;  for 
18  1,  li.17S.MKi  ton*,  showing  the  tonnage 'greater 
for  the  latter  season  than  the  average  for  the  pre- 
vious six  years.  The  decrease  In  revenue  is  due 
in  part  to  tbe  abolition  of  tolls  on  west-bound 
freight,  but  in  much  larger  measure  to  the  les- 
sened shipments  of  through  cargoes  of  grain  from 
Buffalo  to  the  seaboard;  more  than  three-fourths  i 
of  tlie  decrease  i*  justly  chargeable  to  the  latter  ! 
cause.  The  shipments  of  grain  and  breadstuffr 
from  Buffalo  in  1M-0.  were  71. 009,904  bushels;  in 
1881,  81. l'l. 701  bushels;  the  tolls  on  these  ship- 
ments in  1880,  were  $700,199,  in  IS*!,  $390,444. 
The  decrerssn  in  east-bound  freight  tonnage  is 
lo  a  lessened  export  demand;  a  smaller 
i  of  agricultural  produce  in  the  West,  and 
the  competition  of  the  railroads,  which  has  been 
unparalleled. 

The  season  has  been  a  most  diastrou*  one  to 
boatmen. 

Tbe  freights  on  east-bound  merchandise  have 
averaged  lower  this  season  than  ever  before  in  the 
history  of  the  canals. 

•  e  *  •  • 

The  following  table  show*  the  receipts  and  ex- 1 
port*  at  the  tve  principal  port*  In  onr  own  coun- 
try and  tbe  one  principal  port  of  Canada,  from 
January  1  to  November  80.  in  the  years  1880  and 
1881.  and  confirms  the  statement,  before  made, 
that  the  decreased  tonnage  bv  canal  is  in  large 
measure  due  to  the  lessened  demand  for  our  prod- 
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products  in  tbe  West,  coupled  with  the  greater  that  more  than  200,000  cubic  yard*  of  thei 

facilities  by  tbe  St.  Lawrence  and  Mi-oissippi  deposited  along  the  bottom  of  the  canal  on  the 

mutes,  furnish  no  reason  to  expect  larger  receipts  western  division  is  chargeable  to  this  cause  alone, 

.luring  tbe  spring  and  summer  of  1883  than  dur-  of  which  more  than  three-fourth*  is  justly  uharge- 

ing  the  same  period  in  1HMI.  and  justify  lb*  as-  able  to  the  Buffalo  sewers  and  manufactories, 

sumption  that  the  revenues  for  the  fiscal  year  end-  Prom  these  evils  the  present  statutes  afford  no 

ing  Sept.  30, 1883,  will  not  exceed  the  revenue*  of  relief,  and  the  subject  is  presented  as  one  Impers,- 

the  calendar  year  1881,  or  about  $033,000,  an  lively  demanding  immediate  legislation.  Cities 

amount  less  than  the  expenses  of  collection,  super- !  and  villages  along  the  line  should  be  required  to 

intendence  and  repairs  during  any  year  since  the  find  other  outlets  for  their  sewers,  and  individuals 

enlargement.  and  corporations  prohibited  from   making  toe 

The  improvements  on  the  Mississippi  River  and  canals  a  repository  for  refuse  or  rlebris  of  any  de- 

the  enlargement  of  the  Canada  canals,  affording  srriptiou. 

in  'reared  facilities  and  lessening  the  cost  i  f  trans-  In  the  case  of  the  citv  of  Buffalo,  the  State,  hv 


pnrtstion  by  those  routes,  make  it  absolutely  es-  the  construction  of  tbe  canal,  cut  off  the  natural 
aential  that  the  cost  of  transportation  shall  be  drainage  of  the  city  to  the  lake,  and  unless  soma 
lessened  f rum  the  lukes  to  the  seaboard,  if  New  relief  is  afforded  by  the  State  a  heavy  burden  ia 
York  Is  to  maintain  her  commercial  supremacy,  east  upon  the  city  in  her  efforts  toward  sanitation, 
The  facilities  afforded  by  the  canals  for  many  and  the  true  policy  of  the  State  should  be  to  en- 
years  over  any  other  route'  added  much  to  the  re-  deavor  faster  to  this  effort  rather  than  to  cripple  it. 
sources  of  our  Slate,  brought  vast  amounts  of 


capital  to  our  commercial  centers, 
to  Ibe  volume  of  taxable  property  in  those  center*, 
and  thus  reduced  the  burden  of  taxation  in  cither 
portions  of  the  State. 

The  tolls  during  the  past  season  of  navigation 
have  been  about  30  per  cent,  of  tbe  cost  of  trans- 
portation on  through  cargoes  to  tide-water.  Free- 
ing transportation  from  this  tax  will  undoubtedly 
add  much  to  the  vulume  of  business,  make  avail 
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It  may  be  too  soon  to  inquire  into  the  prob- 
ability of  Ibe  completion  of  all  the  numerous 
enterprises  on  the  carpet  for  ths  current  year. 
Far  seeing  investors  aie  d.scounttng  all  kinds  of 
possibilities  and  pmlssbililiea.   Some  of  them  are 
entitled  to  consideration.    Some  are  not.  Ths 
.  value  of  railroads  and  railroad  stocks  are  made  to 
large  additions  to  tbe  volume  of  depend  largely  on  the  volume  of  our  export  trade, 
y  in  those  cities.     Making  the  while  that  in  turn  depends  on,  mainly,  the  con- 
tnals  free  will  benefit  the  State  if  future  Lcgis-  dition  of  foreign  crops,  the  m*ce**itics  of  foreign 
latures  are  prudent  lu  making  appropriation*  ami  consumers  and  their  ability  to  pure  hare.   There  is 


able  the  large  investment  In  boats  and  carnal  cquip- 

cities. 

tbe  votu 

taxable  property  in  thorn  cities. 


and  i 


:  additional  capital  to  our  large  cities. 


H|'| 

mlrl 


inomtcal  in 
nations  and 
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lid  prompt  the  poo 
or  commerce, 
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tor  of 


ial  battle  In  progress  between  the  lead- 
lug  nation*.  American  supremacy  as  a  cotton 
producer  is  conceded,  but  the  supremacy  in  wheat 
will  Dot  be  conceded  without  a  vig<  rous  effort  to 
irganize  agricultural  activity  in  Britain's  colonial 


em  If  I  dependencies,  which  may  possibly  liberate  that 
lid  be  I  market*   for  breadstuff   supplies.     The  con- 

.a 


thin 


sup|i 
considerations 


and  the 


those  In  charge  of  tl 
their  expenditures.  L: 
unnecessary  expendifun 
feeling  of  indignation  that  wr 
pie  to  abandon  these  highway 
The  State  can  well  afford  U 
prudently  managed  as  a  re 
The  term' 
made  as 
our  com 
charge. 

From  the  completion  of  thecanals  to  tbe  present 
time,  tiie  tendencies  of  many  of  the  cities  and  vil- 
lages through  which  they  pass  has  been  to  con- 
struct and  maintain  their  sewers  so  as  to  empty  practical  steps  have  been  taken  looking  to  ths 
the  same,  into  the  cnnsbi.  organization  of  ship-budding  enterprise.    It  is 

Tlits  is  nut  surprising,  as,  passing  through  the  apparrntlv  anticipated  that  the  powerful  political, 
central  portions  of  the  cities,  they  furnish  an  easy  :  commercial  and  manufacturing  Influence,  now 
■lal  inexpensive  mode  of  drainage.  *  I  about  organized  fot  action  before  Congress,  will 

To  such  ao  extent  has  this  practice  prevailed ,  result  in  positive  and  satisfactory  action  on  the 
that  it  has  at  hurt  not  only  become  a  great  public  part  of  the  Government,  In  fact,  the  feeling  on 
nuisance,  but  a  heavy  burden  U|»n  our  already  the  necessity  of  a  merchant  marine  and  lines  of 
over-taxed  canal  revenues.  Tbe  canals  are  not  vessels  with  foreign  port*  is  no  longrr  confined  to 
only  used  as  an  outlet  for  sewage  matter,  but  are  a  few  presumably  interested  parties,  but  is  purtici- 
regarded  by  the  adjacent  owners  as  a  common  pated  in  by  all  elsssrs.  even  to  forming  Inr 


nection  between 

prosperity  of  engineering  enterprise*  is.  in 
brief,  this:  If  It  pays  to  keep  on  building  railroads, 
engineering  talent  wilt  Unu  corresponding  activ- 
ity; if  not,  only  moderate  activity  will  character- 
ize engineering  operations.    Within  a  few  days 


-  for  all  the  garhoge  and  debris  from  the  who  therein 
The  health  of  tile  people  is  a  matter  .if 


people 

such  importance  that  it  should  receive  our  first  barns 


as  links  in  the  chain  which  connects  their 
barns  and  gra"a-ic*  with  foreign  consti- 
conslderatlon.  The  present  condition  of  the  Erie  nn-rs.  In  Ju.l.  the  roehnga*i$B*J  nMBC4  of  hues 
canal  cannot  be  regarded  in  any  other  light  than  of  ocean  steamships  is  akin  to  that  which  made  a 
as  a  channel  for  the  distribution  of  disease  and  protective  tariff  in  1861  a  welcome  expedient  to 
lenience  the  entire  length  of  the  State,  and  es-  manv  who  otherwise  had  theoretical  objections  to 
pccially  so  on  the  western  division.  it.  An  export  trade  is  now  demanded  by  farming 

For  this  condition  of  thing*  the  people  residing  '  and  manufacturing  interests  as  well  as  oommer- 
in  its  Immediate  vicinity  are  alone  responsible,  clal  interests,  and  when  such  Interests  harmonise 
Ths  cases  of  Buffalo  and  Lock  port  need  only  be  there  are  probabilities  of  practical  results.  The 
cited  to  confirm  this  charge,  and  illustrate  the  importance  of  this  movement  and  the  strength 
importance  of  enacting  such  statutes  and  inangu-  of  it  is  ohservtd  by  closely  observing  people 
rating  such  measures  as  will  n-lieve  the  citizens  abroad,  and  enterprise  ia  warned  to  be  on  the 
residing  in  those  cities,  or  adjoining  the  Krin  alert  for  such  possible  victories  ami  inroads  on 
canal  between  the  same,  and  LI  rose  engaged  In  its  British  Ruprcntacy  on  the  high  seas  us  were  secured 
navigation,  from  this  health  and  life-destroying  In  tbe  domain  of  manufactures,  through  ths 
nuisance.  primary  agency  of  the  Morrill  Tariff  of  1861.  The 
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A  large  potion  of  the  sewage  of  the  city  of  activity  already  displayed  in  ship  building  in  ths 
Buffalo,  conveying  the  offal  and  refuse  from  roast-line  and  harbor  service  is  an  indication 
many  of  their  slaughter-houses  and  distilleries,  is  of  the  vitality  which  clianging  circumstance*  and 
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COSSCTITlTIONAI.  AH7-VDHKNTS. 
The  revenues  during  the  fiscal  year,  which  the 
expenditures  for  collection,  superintendence  and 
repairs  for  the  tiscal  year  ending  Sepl.  80,  1883. 
cannot  exceed,  were  $818,304.01. 

Expenditure*  equal  to  those  receipts  will,  un- 
less there  is  some  great  disaster,  secure  good  navi- 
gallon  during  the  remainder  of  the  year  ;  but  if 
the  receipts  tor  the  tails  nee  of  the  present  fiscal 
year,  from  the  opening  of  navigation  to  Aug.  81, 
are  not  larger  in  proportion  than  for  the  portion 
which  ha*  elapsed,  from  8e|it.  I  to  clow?  of  navi- 
the  maintenance  of  the  canals  will  be 


lUgl 

emptied  Into  the  Main  and  Hamburgh  canal,  and  conditions  is  infusing  into  the  shipping  interests 

is  thusconveyed  to  the  Erie  canal,  where,  mingling  so  long  neglected.     The  Cramps  at  Philadelphia 

with  it*  waters,  it  is  moved  forward,  and  its  bane-  have  inquiries  relative  to  their  probable  facilities 

ful  effects  are  visible  nearly  or  quite  as  far  east-  for  executing  contract*  next  spring  and  summer, 

ward  a*  Rochester.    For  many  miles  the  stench  The  same,  in  fncl,  i*  true  of  some  of  the  leaner 

during  the  healed  term  is  almost  unbearable,  and  concerns  on  the  Delaware  and  elsewhere.  The 

result*  In  sickness  and  death  not  only  of  those  en-  necessities  of  commerce  are  forcing  a  revival  of 

gaged  in  navigating  the  canal,  but  to  those  re-  shipbuilding.  The  builders  of  marine  engines  and 

siding  adjacent  thereto,  to  on  alarming  extent,  the  manufacturers  of  iron  and  steel  for  use  in  ship 

Men  not  only  invest  their  money  in  the  neccssory  building  nrn  busily  engaged  with  urgent  orders 

equipment  of  the  canals,  but  the  boatmen  take  for  work  of  this  character.    Enterprise  in  this  di- 

their  wives  and  children  on  their  boats— the  boat  reel  ion  is  not  being  repressed  by  any  Inflation  of 

is  their  home — the  home  of  many  of  them  during  prices  in  raw  material.     That  a  revival  In  ship 

the  whole  rear.   The  State  should  protect  them  building  is  near  at  baud  none  can  doubt  a'ho  take 

agninst  such  unnecessary  exposure  to  disease  and  occasion  to  observe  the  course  of  events.  Congress 

death.  is  evidently  disponed  to  do  the  bidding  of  those 

The  complaints  from  Dnckport  to  this  department  most  highly  interestiil.    Definite  plans  have  been 

during  the  past  season  have  been  frequent,  and  I  prepared,  but  not  all  friends  of  more  ships  are  in 

petitions  for  relief  to  its  citizens  from  the  Buffalo  accord.    The  Improvement  of  our  shipping  inter 

sewage  have  been  strongly  urged  by  those  hav-  est*  opens  a  wide  door  for  engineering  enterprise 

ing  the  health  anil  prosperity  of  their  people  at  and  capital,  which  will  be  entered  promptly, 
heart.    Yet  in  the  face  of  these  romplnints,  and  at      Already  the  dem  in  I  for  iron  and  steel  is  being 

the  same  time,  nearly  the  entire  sewage  of  the  felt  in  tbe  chief  centers.     Prices  are  very  firm, 

upper  town  uf  Lockport  was  discharged  into  the  1  Steel  Is  e*pecl:illy  In  active  demand,  and  lower 

Erie  canal,  and  no  efforts  were  being  made  by  the  grades  have  been  a  Ivanred.   The  larger  wurks  are 

•  of  the 
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activity  at  Sheffield  and  other  foreign  steel  cen-  I 
tern  prevents  an v  vigorous  competition;  but  tbere  ' 
is  no  disposition  ta  lain  nil  tlie  market  will  hear, 
as  it  is  said  railroad!*  are  sotuelimc-s  dwpn-t-cd  to  do. 
Such  a  course  would  be  productive  of  several  evi- 
dent evil*,  unions  which  ure  competition  of  new 
lirms  and  fluctuating  prices.  Trie  blast-furnace 
industry  lui>  a  heavy  responsibility  to  face  in 
maintain  lug  supplies  fur  the  extraordinary 
consumption,  wh.rh  ecrl.imlj  will  not  grow  k*-». 
Tin-  rolling  mill  interests  an-  ovoinia  will) 
orders  and  a'r  unable  toacvcpt  all.  Foreign  mar- 
kets art*  firm  and  hence  imports  ure  very  light. 
Manufiu-turer*  cheesed  the  advancing  tendency  by 
declining  u»  make  an  advance:  a  *->li<-.  which* ban 
demonstrated  commendable  ftsresight.  Meetings 
are  to  beheld  iu  the  East  and  H'nt  on  Monday 
next  U>  take  a  view  of  the  iron  situation,  and  in 
view  nf  a  probable  advance.  declared  furtuerly  by 
a  resolution,  or  effected  by  active  deinuud.  manu- 
facturers have  endeavored  to  avoid  long  or  ln-avy 
engage  incuts.  Nail*  have  been  advanced  by  the 
action  of  makers  at  Pittsburgh.  Harrisburgh.'New 
York  and  Boston.  Kxtraordinary  activity  in 
budding  operations  11  anticipated,  ami  makers 
are  running  to  fullest  capacity  to  meet  the  require- 
!  of  the  spring  trade  pro'mptly  w  heu  it 
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PERSONAL. 


Mr.  Josrjpn  E.  Waltz.  City  Civil  ICngiueer  of 
Dayton.  O..  was  111  the  cilv  this  week  to  attend 
a  m  nme  of  the  Alumni  of  the  U.  P.  I.    lie  was 


a  giu-st  cd  the  Amer.  Soc.  of  ('.  K.  at  it*  ex- 
ions  ami  rweption  on  Wednesday 


—j  and  Thurs- 

■lav 

Ma.  THBOOORIS  Cixirat.  M.111.  A.  S.  C.  E.,  of 
.15  llrondway,  is  rebuilding  the  cement  works  ol 
F.  O.  Norton,  Esq..  at  Binnewater,  near  Kondout. 
X.  Y.  The  old  works  were  recently  destroyed  !>v 
fire,  and  Mr.  Norton  now  intends  to  remodel  the 
plant  and  increasing  Uncapacity. 

MosRs  I  .ASK.  City  Engineer  of  Milwaukee, 
Wis. ,  and  one  of  the  best  known  hydraulic  engi- 
neers in  America,  hus  been  so  prostrated  by  a 
•Moke  of  p-araly-1*  that  his  life  is  despaired  "of. 
The  many  friends  of  the  afflicted  engineer  will  be 
pleased  it  more  favorable  news  is  received  next 
week. 

Mr.  Plucell,  Division  Engineer  on  the  Georgia 
Pacific  Railroad,  was  seriously  injured  by  the  fall 
of  a  construction  train  through  an  undermined 

trestle  about  S  miles  from  Columbus,  Miss.,  on 

Sunday  but. 

Ugo.  Wm.  Balloc  has  been  elected  Vice-Presi- 
dent of  the  Mutual  Union  Teh-graph  Coni|>aiiv. 

Sin.XKY  T.  FULLER.  Mem.  A.  8.  C.  E..  ex  Chief 
Engineer  of  the  Philadelphia.  Wilmington  &  Bal- 
timore Railroad,  has  been  appointed  General  Su 
perinf-ndent  ami  Chief  Engineer  of  the  North  Di- 
vision of  the  Mexican  Nati  onal  Construction  Com- 
pany and  the  Mexican  National  Kailmud  Com- 
pany: also.  General  Superintendent  and  Chief 
Engineer  or  the  Texas  ft  Mexican  Railroad.  Hia 
duties  as  Oeueral  SuiK-iintendcnt  and  Chief  En- 
gineer extend  over  all  the  lines  of  these  coni|-anies 
north  of  San  Luis  Polos!,  and  also  will  include  the 
Mnlamoras  Division. 

Thomas  J.  Wkitmas,  water  commissioner  of 
St.  Louis,  Mo.,  and  who  was  al  the  annual  meet- 
ing of  the  A.  S.  C.  E.  this  week,  had  a  strange  ex- 
perienoe  recently.  He  accidentally  swallowed  a 
common  wooden  tooth-pick;  pains  were  felt,  some 
time  afterward  i  " 
intrusive  cause 
just  abov*  the  hip, 

GENERAL  Sik  William  EbsKINk  IS.ikhK,  K,  E., 
K.  C.  B.,  died  on  the  17th  inst.,  at  his  residence, 
the  Castle,  Banwell.  near  Weston-super-Mare,  Eng- 
land, at  the  age  of  73.  The  deceased  held  suc- 
cessively In  India  the  appointments  of  Superln- 
tendent  of  the  Delhi  Canal*.  Superintendent  of 
Forests  and  Canals  in  Sindb,  Director  of  the  Gan- 
g's Canal,  Consulting  Engineer  10  tlie  Govern- 
ment of  India  for  Railways,  and  Secretary  to  the 
Government  of  India  for  Public  Works. 


That  the  engineering  profession  is  not  com- 
pletely t  tigrossed  in  the  dry  calculations  of  strain* 
ami  stresses,  sectional  forms,  or  the  removal  of 
heavy  materials,  may  be  inferred  from  the  reports 
of  the  past  two  weeks  of  the  several  assem  hlngc* 
ot  the  profession  held  throughout  the  country.  Of 
the  strictly  social  events,  the  second  annual 
reunion  of  the  Alumni  of  the  Rensse- 
laer Polytechnic  Institute,  held  at  the 
Hoffman  Huns...  this  city.  011  Tuesday  evening  of 
this  week,  must  take  precedence.  The  deep  in- 
terest in  their  Alma  Mater  expressed  by  certain  of 
its  alumni  led  to  an  initiative  reunion  last  year, 
when  the  Hon.  Clarkson  N.  Potter  opened  his 
hospitable  mansiuu  for  the  occasion,  the  plea- 
results  or  wiiich  were  duly  chronicled  111  this  j< 
rial.  The  eminent  success  of  that  event  may  he 
said  to  have  insured  the  success  of  tile  future,* and 
the  alumui  meeting  of  the  R.  P.  I.  may  now  well 
be  considered  as  a  "  regular  thing"  for  each  en- 
suing season. 

At  the  meeting  011  Tuesday  evening.  Mr.  H.  F. 
Oreenc,  an  old-lime  Director  of  the  Institute, 
and  now  a  retired  officer  of  the  C.  a  Navy,  presid- 
ed, and  alxHit  one  hundred  gentlemen,  mosily  all 
prominent  members  of  the  profession,  assisted  in 
doing  justice  to  the  menu  provided  in  the  usual 
excellent  style  of  mine  l-ust  i  f  the  Hoffman.  The 
first  regular  toast  of  "  Our  Alma  Miner,"  was  re- 
sponded to  in  some  pleasant  re itilnisceucm  by 
President  Greene,  which  were  supplemented  by  a 
timrly  letter  in  the  same  line  from  W.  W.  Evans: 
by  Ihe  exhibition  of  an  autograph  letter  from  the 
"Id  Pains  in,  lien.  Van  Rens-s  liicr.  the  founder  of 
tic  In-tltute.  and  by  the  reminiscences  ol  Messrs. 
LO  Or:  nd  B  Cannon  and  Polr.  E  N.  Horsr(,rd,wlio 
thumbed  the  text-books  or  the  school  some  half 
a  century  ago. 

The  second  toast.  •'  What  the  Rcns  seine  1  lusti 
tine  has  a(s-ompHsh<sl  and  what  we  owe  toil." 
was  rescinded  to  by  Mr.  Strickland  Kmnm,  Vice- 
President  ot  the  Pennsylvania  Central 
d  iteration 


have  a  good  effect  In  firing  the  ever-youthful 
hearts  ot  the  graduate*  of  the  Institute  with  en- 
thusiasm for  their  deaf  old, and  somewhat  mcee- 
covered  Alma  Mater. 

ENGINEEBS'  80CIETTE8, 

A  FLOURISHING  SOC  IETY  OF 


The  Society  of  Engineers  of  Western 
vanin  on  the  Pith  elected  the  following  of) 
the  ensuing  year:  lYrsidcnt,  A.  Gottlieb;  Vice- 
President.  William  Thaw*.  Jr.;  Directors.  A. 
Ifetupsier  and  M.V.  Smith;  Treasurer,  A.  E.  Frost: 
Secretary,  J.  H.  Harlow.  The  society  ban  2->U 
members,  plenty  of  money  in  the  treasury  and 
an  interesting  library. 


ENGINEERS'  CLUB  OF 
iO.    15M  CHIbfTNUT 
PfllA,  I'A. 


en  tooth-pick;  pains  were  felt,  some 
I  in  his  back,  and  a  fewdavs  ago  the 
e  of  them  was  cut  out  of  bis  back 


••Technical  Education :  what  is  iff"  was  an- 
swered by  President  Henry  Morton,  of  the  Steven* 
Institute! 

"  The  Prcs»"  was  responded  to  by  Mr.  Jo  How- 
aril,  Jr.,  and  *•  Engineering  and  the  Law,"  in  the 
absence  of  the  persnii  selected  to  respond,  was  an- 
swered by  Mr.  A.  P.  Holler.  "The  American  8-s- 
ciety  of  Civil  Engineers"  was  rescinded  to  by  Mr. 
John  Bogart:  "The  Institute  of  Miuing"aiul*--Our 
Swcclhewrts  and  Wives,"  by  Dr.  R.  W.  Raymond, 
and  "  The  la-scriptive  Geometry  of  Steel,"  by 
William  Mrtrair. 

Tlie  committee  on  entertainment  were  Messrs. 
Chas.  Miicdonabl.  Pn-s.  of  the  Delaware  Bridge 
Co.;  J.  M.  Wilson,  1-hiladelphia:  Joseph  P.  Davis, 
Vice-Pres.  of  the  Metropolitan  Telephone  Co.. and 
Prof.  H.  B.  Nrison,  who  certainly  deserve  much 
credit  for  the  able  manner  in  which  their  duties 
were  discharged. 

The  hill  of  fare  was  a  work  of  art.  giving 
vignettes  of  siudent  life,  such  as  the  students 
passing  the  young  bidics  from  the  seminary  with 
the  words  ••  eyes  left,"  "  Hotaniring,"  "  CngtJeton," 
where  annual  surveys  of  diverse  kind*  are  made; 
a  fine  view-  ot  the  Institute  buildings,  uf  the  East 
River  Bridge,  of  running  a  transit  line,  etc. 

Tin-  following  is  the  menu  ! 

MENl'. 
m-|T-RRs-Blu-  PVilnl. 

Ko)*rervIK  weleiiuiel 

PUTAOES.  .!<*.«/.- UVulv. 

b.Wi«  Z&ZXT' 

ITInUalcr  Dorsey 
H0K8  D'tECVRES  Vsjlis 
B«ilelii>es  A  la  Rt-ine. 
t-OISS"OX. 

*  OPIWVOiMI 

ENTREE.  rmttt 
(Hi  her  brow— lpo«<kaJ  Ucsass  nr 
,  ?  I'm*  lileoee. 
IVniUnV  brain**  4  U  N>dIU>udf. 

(OlISIltUlH  ileFl 

ENTREMETS 
Kurac  spell  It  tfllmj-) 


IhS)  Pne-lsnii  imej*  ftrr  VIM  B 
K»U1II"II 


Now 


HtNi  Ma, 


Usrleel*  Veru. 
C<4»rll.r»Wau  Jus. 


DR.  CaUL  Culman.v,  the  eminent  engineer,  died 
at  ZAnch  on  Dec.  S.  Tlie  deceased  was  lorn  in 
1&M,  at  li-i'rgzabern.  in  the  Bavarian  Palatinate. 
He  was  best  known  aa  a  railway  engineer,  and  de- 
signed many  bridges  holb  for  German  ami  Swiss 
radways,  and  ether  important  works.  He  made 
Switzerland  hia  permanent  borne  when,  on  ihe 
foundation  of  the  Polytechnic  School  of  Zurich.  I 
he  accepted  an  appointment  on  the  teaching  stall 
a*  profeavir,  wnicn  be  held  for  twenty-five  years.  *'»-*»">«•  A  1»  . . 
He  was  Ihe  author  of  "Die  graphist'-be  Stalik,"  I  Lurisuils  JnrdUiUr* 

and  wan  just  on  the  (mint  of  co.npletinga  second  •'*ji*»ed'Ai~.ii.t»iice 
edition  of  this  work  when  de.ith  overlook  him. 
He controctt-d  a  discuse  on  a  professional  trip  to 

Constantinople,  which  |ux>ved  mortal:  but  he  was  t-ujnuic  o«H. 
able  to  reach  bis  adopted  home,  ware  be  breathed     It  was  after  midnight  when  the 


will 


Record  of  Regular  Merling.  Ore  17, 
Vice-President  Henry  O.  Morris  in  the  chair. 
Twenty-six  members  and  two  visitors  present. 

Mr.  T.  M.  Cleemann  exhibited  photograulis  of 
anil  described  several  examples  of  ancient  Roman 
masonry.  He  regarded  at)  the  most  important 
and  remarkable,  for  its  excellent  preservation,  the 
in jiieduct  at  Nismes,  in  tlie  south  of  France,  which 
was  built  at  nbuul  the  beginning  of  the  Christian 
era.  and  represents  the  engineering  skill  «r  the 
Romans  when  their  power  was  at  its  height.  It 
consists  or  three  tiens  of  niches,  the  two  lower 
being  similar  and  au|wrnnaed  on  one  another,  the 
iiji|s-r  tier  i-f  iiiuiih  smaller  dimensions,  upon  the 
top  or  which  runs  the  water  cliannel.  The  various 
arches  differ  In  span — lacking  the  regularity  and 
J  conformity  to  one  pattern  of  modern  works.  The 
I  center  line  was  likewise  not  perfectly  true,  show- 
ing that  no  transit  had  been  used  by  the  Eugineer 
in  Cluirge. 

Tlie  approximate  dimensions  are  as  follows : 
Largest  aich.  span  75 ft.,  piers  15  ft.  (by  Rankin's 
ruleabout  1H,  ft. i:  ring  numes.  4  ft.  Ibick  iltan- 
kin,  S'i  ft.);  water  channel,  originally  t  It  X  i 
ft.,  rectangular,  now  reduced  uy  calcareous  de- 
posit nearly  1  ft.  thick.  Bond  of'piets.  alternate 
header  and  sin-tcher,  in  courses  of  about  18  in. 

In  tlie  lower  tier  the  arch -stones  are  laid  in  four, 
and  in  the  middle  tier  in  three  rings,  without 
bond;  in  the  upper  tier  in  two  rings,  breuking 
joint.  Closely  laid  rings,  without  bond,  were  also 
olmerved  in  a  Roman  bridge  al  Avignon. 

Numerous  stones  projecting  from  intra dos  and 
face  ale  supposed  to  have  hern  left  to  support  cen- 
ters and  scaffolding  during  construction,  Tlie 
whole  strut-  ure  neemn  10  be  roundr-d  on  rixk. 

An  aqueduct  near  Rome  and  tlie  Basilica  or  Con- 
stanline  were  also  described  The  latter  was 
built  about  A.  D.  300.  and  consists  of  bold  arches, 
B6  ft.  span,  of  brick,  one  abutment  of  which  Is 
only  about  one-third  of  the  radius  of  the  arch, 
which  is  considerably*  thinner  than  Rankin's  rule 
■  would  -require,  but  the  use  of  old  Roman  cment 
ho*  redurVsJ  the  structure  to  almost  a  monolith. 

Mr.  Thomas  C.  McCotlum  contributed  a  block, 
cut  from  a  pile  which  hud  been  under  water  but 
tbiee  months  near  Pensscola.  Fla.,  and,  not  having 
been  creosoted.  was  completely  honeycombed. 

Prof,  L.  M.  Uaupt  read  a  letter  from  Mr.  Walter 
Shnnly ,  0.  E. .  upon  the  wati  r  transportation  routes 
ftum  the  Northwest  to  Europe. 
Several  communications  from  members  of  the 
ere  read.  Howard  Mimiiv. 

Secretary  ami  Treasurer. 

The  fourth  annual  meeting  of  the  Engineers' 
Club  of  Philadelphia  was  held  on  Jon.  14  at  their 
new  rooms  No.  1 ,523  Chestnut  at..  President  Strick- 
land Kneaas  in  the  chair.  38  members  present. 

The  annua]  reports  of  the  secretary  and  treasurer 
were  rend,  showing  the  club  to  be  in  good  financial 
condition  »nd  an  inciease  of  membership  of  about 
fJOper  cent,  during  the  past  year. 

The  retiring  President,  Mr.  Strickland  K  neat  a, 
gave  a  resume  of  the  progress  of  the  engineering 
work*  under  construction  and  that  are  in  pri-pn  ra- 
tion, not  only  in  our  own  country  and  Mexico  but 
also  in  Europe  ami  Asia,  showing  that  Mexico  is 
rapluly  rising  In  the  scale  of  nations  by  InLroduc. 
ing  internal  improvements  in  the  shape  of  ex- 
tensive railroad  lines  and  that  the  Chinese  have 
at  length  been  convinced  that  the  barbarians  have 
some  idea*  that  may  safely  and  advantageously 
be  adopti-d  for  advancing  the  interests  of  the 
"  flowery  kingdom."  and  nave  therefore  begun  the 
constiuc'tion  of  railroads  and  telegraph*. 

In  alluding  to  electricity  and  its  use  for  illumina- 
ting, the  number  of  inventors  and  the  variety  of 
lamps,  both  of  the  arc  and  incandescent  system*, 
the  deep  interest  the  subject  claims  from  the 
■cieniustsof  the  day  was  shown.  A*  a  motor, 
electricity  was  also  spoken  of.  when  its  ear- 
liest adaptation  as  a  motive  power  was  given  lo 
Jacobi  and  his  little  boat  on  the  Neva  in  the  year 
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Compressed  air  as  a  motor  was  also  referral  to 
nod  iU  practical  use  for  street  railway*  in  France. 
Allusion  was  also  made  to  tbe  improvement*  in 
the  manufacture  uf  iiteel  no  at  to  obtain  a  reliable 
material  as  a  substitute  for  iron  by  the  Bessemer. 
Siemens  and  baaic  processes,  and  the  effect  made 
upon  the  extensive  ore  properties  of  our  own 
State  that  are  now  being  developed  at  large  coat 
for  washing  machinery  and  connecting  railruada. 

A  abort  notice  of  telegraphy  wa»  given,  showing 
Morse  as  the  tint  Ameru  an  who  practically  ap- 
plied tbe  magneto-electric  telegraph.  Under- 
ground telegraph  Unea,  it  was  abown,  were  in 
general  uae  in  Germany,  and  were  being  intro- 
duced in  France,  the  credit  of  which  la-long*  to 
the  Postmaster  General  of  Germany. 

The  importance  of  the  exhibition  of  grates  and 
furnace*,  constructed  to  carnitine  smoke  and  gases 
that  now  escape  without  adding  any  value  to  the 
v  as  fnw.l-.iblN  present*  i. 
■tson  of  the  state  of  the  art  of  to-day 
with  fifty  years  past  a*  applied  to 
steamships  and  railroads,  and  the  faulty  prophecies 
of  scientists  and  business  men  as  to  what  could 
not  be  done,  allows  the  futility  of  measuring  the 
future  by  our  own  limited  knowledge  ot  the 
present. 

The  tellers  of  election  announced  that  the  follow- 
inc  ►.-eiiti  ii  had  been  eli  sted  officers  fur  tbe  en- 
suing vear:  President.  Rudolph  Hering;  Vice-Presi- 
dent. Percival  Koherta.Jr.:  Secretary  and  Treasurer. 
Howard  Murphy;  Directors,  Strickland  Kneass, 
Frederic  Graff.  T.  M.  Cleemann,  J.  J.  de  Kinder 
and  Wilfred  Lewis. 
On  taking  the  chair  for  1*33  Mr.  Rudolph  Hermg 


and  14  ft.  deep,  in  excavation  and  embankment  on 
a  hill  185  ft.  above  the  village  and  92  ft.  above 


the  springs,  to  which  water  is  pumped  by  a  4-ln. 
pump  driven  by  a  14-ft.  overshot  water  wheel. 
The  ordinary  pressure  in  the  mains  is  IK  lbs.,  and 
t  pressure  50  lbs.  per  square  inch, 
rluution  is  by  cast-iron  pipe  of  fiom  12  to 
liameter,  of  which  2  milts  are  laid,  with 
hydrants  and  100  taps.  For  the  hydrants 
o  water-troughs  the  village  pays  1300  per 
..  I-ead  pipe  is  used  for  service  pipe.  The 
tion  in  1880  was  about  2,000,  and  the  daily 


aid: 

I  am  deeply  sensible  of  the  distinction  eenferred 
by  you  in  assigning  me  to  a  position  which  has 
been  so  worthily  filled  by  iny  honored  predeces- 
sors. My  grateful  acknowledgments  are  due  to 
you  all,  and  I  can  only  hope  that  my  earnest  ef- 
forts In  behalf  of  the  welfare  of  our  club  will  be  a 
proof  of  tbe  keen  appreciation 
shown  me  this  evening,  for  w 
accept  mv  heartfelt  thanks. 

The  club  has  just  completed  the  fourth 
year  of  its  existence  and,  owing  to  the 
large  number  of  its  resident  members,  already 
occupies  a  prominent  place  among  tbe  kin- 
dred societies  of  our  country.  Its  rapid  growth 
has  (ally  confirmed  the  desirability  of  a  closer 
professional  intercourse  asuong  Philadelphia  engi- 
neers, a  point  which  was  placed  before  us  in  a 
strong  hght  during  the  Centennial  Exhibition, 
when  it  was  not  an  uncommon  occurrence  that 
introductions  even  among  ourselves  were  neces- 
sary when  meeting  at  the  hnad<|uarteirs  of  the 
American  Society  of  Civil  Engineers. 

In  my  position,  as  a  director  ot  the  Club  for  the 
past  three  years,  1  have  endeavored,  as  far  as  it 
lay  in  my  "power,  to  promote  its  interests,  and 
now  1  shall  spare  no  efforts  to  still  further  increase 
its  usefulness,  in  doing  which  I  shall  hope  for 
your  hearty  support  ami  co-operation. 

Howard  Murphy, 


ordinary  |i 
the  tire  pressure  50  lbs.  per  square  inch. 

Distribution  is  by  cast-iron  pipe  of  fiom  12  to 
3-in.  diameter,  of  which  2  miles  are  laid,  with 
11  fire  hydrants  and  100  taps.   For  the  hydrants 
and  two 
annum, 
populatioi 

consumption  00.000  gallons. 

The  capital  stock  of  the  company  Is  $10,000.  Tin 
works  have  cost  (12,500.  There  is  a  bonded  debt 
of  #3,300.  bearing  5  and  6  per  cent,  interest.  The 
expenses  in  1880  were  $140  and  the  receipts  $1,008. 

L.  B.  Chirk  is  Secretory  and  Treasurer  of  the 
company  and  has  been  the  Superintendent  and 
General  Manager  sinir  its  organization. 

cLxxvnt.—  trutVERnrry  or  vt&atNU. 

The  University  of  Virginia,  in  lat.  38"  If  V  N., 
long.  78"  81' 21r"  W.,  near  Charlottesville,  is  at  tie- 
base  of  one  or  the  spurs  of  the  Blue  Ridge  and  2'a 
miles  west  of  the  Rlvanna  River.  Toward  the 
ca«t  the  country  is  rolling  and  to  the  west  moun- 
tainous. 

The  University  was  founded  by  Thomas  Jeffer- 
son In  1825. 

Water-works  were  built  In  1858  after  the  plans 
of  Charles  Ellet,  C.  E.  New  works  were  built  in 
18118  after  the  plans  of  George  Peyton,  C.  E. 

The  supply  is  taken  from  a  reservoir  in  a  ravine 
in  the  mountains,  supplied  partly  by  springs  and 
partly  by  the  surface  drainage  of  about  50 
It  is  about  150  bv  SOO  ft.  surface  dimensior 


ure  of  65  lb*,  per  square  inch,  lo  be  put  on  the 
mains  for  fire  puriK.ne*.  There  are  87  fire  hydrants 
and  1 ,038  taps.    Land  service  pine  Is  used. 

Tho  works  constructed  by  the  city  wen:  after 
the  plans  of  Isaac  S.  Oasain .  C.  E. 

The  total  cost  to  March  1,  1881,  had  been  *64,- 
0UI.66  and  the  receipts  $35,000. 

The  bunded  debt  is  $59,000,  bearing  0  and  ?  per 
cent,  interest. 

The  population  in  1880  was  7,855  and  the  daily 
consumption  143,011  gallons. 

The  expenses  in  lttlo  for  maintenance  were  $3,- 
388.17  ami  the  revenue  $*,343.83. 

The  works  are  managed  by  live  Water  Commis- 
sioners appointed  hytlie  Commun  Council.  Henry 
8.  Haines  is  the  Treasurer  and  Sup 


dimensions,  and 

is  formed  by  a  brick  dam  across  the  ravine.  20  ft. 
high  and  100  ft.  long  at  top.    There  are  two  walls 
laid  in  cement  mortar  and  0  In.  apart,  the  inter- 
secting space  being  fitted  with  beton.   The  reser- 
voir contains  at*,  ut  2,000,000  gallons  and  is  70  to 
surnal  favor  10u  ,l-  aDI>Tn  *•"*  University  grounds.    The  outlet 
hieh  I  i?»  v.ui  to  1  P'P* '»  m  »  chamber  inclosed  by  a  double  wall,  with 
10  an  Intermediate  .paceof  15  iu.  which  is  lilled  with 
charcoal.   A  5-in.  cast-iron  pipe  conveys  the  water 
1  mile  to  the  University,  where  it  is  distributed 
through  5,000  ft.  of  8-in.  pipe.     There  are  fl  fire 
hydrants. 

Before  1868,  a  No.  5  Worthington  purnp  sup- 
plied the  institution  by  pumping  into  tank*  of 
80,000  gallon*  capacity  placed  60  ft.  above  the 
highest  grounds.  This  pump  and  the  tanks  are 
still  retained  for  use  in  emergencies. 

The  population  supplied  is  about  600.  and  no 
record  is  Kept  of  the  quantity  of  water  used. 

The  works  have  cost  $38,183,20,  and  ore  in 
charge  of  the  Superintendent  of  Grounds  ami 
Buildings.  This  position  was  held  by  William  A. 
Pratt  from  1858  to  1885,  and  by  G.  Pevton  from 
1868  to  the  present  time. 


CLXXX.—  WACgRJAN. 

Waukegan.  Illinois,  is  in  Ut.  42"30'N.  long.  88" 
W..  on  a  bluff  80  ft.  above  and  overlooking  Lake 
Michigan.  Settled  in  1834.  it  was  iucorjiurated  as  a 
city  in  1830.  A  water  supply  is  procured  from  an 
artesian  well,  completed  In  1875  to  a  depth  of  1,194 
rt.  Rock  Is  encountered  1(0  ft.  from  the  6iirfare, 
lo  a-hich  depth  the  boring  is  cased  with  a  4-in. 
Iron  pi|ie.  The  first  pipe  put  in  corrixled  and  was 
replaced  in  18X1. 

The  water  will  ri*e  to  65  ft.  above  the  surface. 
The  well  discharges  into  a  brick  tank  20  ft.  square 
and  20  ft.  high,  built  half  above  and  half  below 
the  surface  of  the  ground,  on  the  highest  land  in 
the  city.    The  supply  is  copius  and  constant. 

From  the  tank  it  is  distributed  by  cast-iron  pi|ie. 
of  which  8  miles,  mostly  of  6-in.  dameter,  are  laid, 
with  15  tire  hydrant*. 

Tbe  population  in  18*0  was  4.031.  Tlte  daily 
consumption  is  not  stated.  The  yield  of  the  well 
is  in  excess  of  the  present  demand.  The  cost  of 
the  well  was  t-'t.&Vi.  Revenue  is  not  given.  The 
works  are  owned  hy  the  city.    J.  F.  Powell  is  the 


HISTORY  AND  STATISTICS  OK  AMERI- 
CAN WATER-WORKS. 

Y  J.  JAMES  R.  CROSS,    X.  AM.  HOC.  C.  K. 

(CoNfinHexf  /ro»i  page  14.) 


C/LXJtVL — ATTICA,  8.  T. 

Attica.  New  York,  in  lat.  42"  55'  N..  long.  78' 
20'  W.  Is  on  Tonawanda  Creek  in  a  valley  between 
ranges  of  hills  running  north  and  south  and  rising 
about  800  ft.  above  the  creek. 

The  town  was  settled  about  tbe  middle  of  the 
lost  ccnturv.  Water-works  were  built  in  1879  by 
M.  S.  Frost  &  Son  as  a  private  enterprise.  The 
supply  is  taken  from  Crow  Creek,  a  small  stream 
running  between  steep  bills  of  slate  rock.  A 
stone  dam  II  ft.  high,  4  ft.  wide  at  top  and  7  ft. 
al  bottom  form*  a  small  impounding  reservoir  on 
the  stream  f  nun  which  the  water  is  conducted  to 
the  distribution.  Cast-iron  pipe  are  used  for  dis- 
tribution; 4  miles  are  laid,  of  from  10-in.  to  8-in. 
diameter,  with  20  fire  hydrants  and  78  taps.  The 
town  pays  $50  per  year  for  each  hydrant.  Service 
pipes  are  of  galvamred  iron. 

Tbe  population  in  1 880  was  1 ,985.  The  consump- 
tion is  not  given.  The  capital  stock  of  tbe  compa- 
ny is  $60,000.  No  statements  of  coat,  expenses  or 
receipts  are  furnished.  H.  W.  Frost  is  the  Secre- 
tary and  Treasurer,  and  M.  8.  Frost  the  President. 


cxxxix.— BmiJNaTos,  n.  j. 
Burlington,  New  Jersey,  in  lat.  40*  V  N  .  long.  74 
33  W. ,  is  on  low,  level  ground  on  the  east  bank 
of  the  Delaware  River.   Tbe  town  was  founded  in 
1677. 

In  1804  a  luivate  company  built  water-works, 
taking  the  supply  from  spring*  on  high  ground 
just  south  of  the  city,  and  convevingthe  water  to 
the  city  and  through  High  and  East  Broad  streets 
in  wooden  pipes  purchased  from  tbe  city  of  Phila- 
delphia, and  which  had  been  in  use  there  for  many 
years  and  were  then  being  taken  up  and  replaced 
by  iron  pines.  These  pipes  were  of  about  2-in. 
bore,  and  the  supply  was  so  limited  that  stringent 
regulations  against  the  waste  of  water  were  en- 
forced to  the  extent  of  fining  a  prominent  citizen 
Ave  dollars  for  giving  water  to  a  horse. 

In  1848  Thomas  Dugdale  laid  iron  pipes  through 
several  streets  and  pumped  into  them  from  the 
river  hy  a  pump  worked  by  a  steam  engine  in  a 
mill  belonging  to  blm.  In  consideration  of  the 
privilege  of  laying  the  pipes  and  furnishing  water 
lo  consumers  ne  supplied  without  charge  25  fire 
hydrants.  In  1844  the  mill  was  burned,  and 
another  engine  erected  hy  which  the  water  was 
forced  into  seven  iron  tanks 
ground  on  a  mi 


(TO  UK  (WNTOTKlJ.) 

The  receipt  of  statistics,  as  follows,  is  acknowl- 
edged with  thanks:  From  A.  H.  Marline.  Superin- 
tendent, Report  of  Fall  River  ( Mass. )  Wali-r-wurk*. 
Jan.  1,  ISfl  :  from  H.  S.  Haines.  Treasurer  aud 
Superintendent,  statistics  or  Burlington  (N.  J.) 
Water-works,  report  for  March,  1881,  and  water 
rates  ;  fram  H.  W.  Frost,  Secretary  ami  Treasurer, 
statistics  of  Attica  tN,  Y.I  Water-works  ;  from  O. 
Peyton.  Superintendent,  statistics  of  Water-work* 
of  the  University  of  Virginia.  Cliarlottesville,  Va.: 
from  L.  B.  Clark,  Supei  inter  "lent.  Secretary  and 
Treasurer,  statistics  and  water  rates  of  the  i  anaji>- 
harie  iN.  Y.i  Woter-wcrks  Co.;  from  J.  F.  Powell, 
Manager,  statistics  of  Waukrgnn  ( III.  I  Water- 
works: from  J.  Albert  Mills,  Superintendent,  re- 
port* of  Water-works  Commission  of  St.  Cttlia- 
rine«,  Canada,  for  1879  and  1880. 


)NDENCE. 


ON  PROBABLE  ERROR. 

Dktroit.  Mich..  Jan.  13.  1882. 
The  usual  method  of  finding  the  probable  error  of 
the  mean  of  a  series  of  olwcrvation*  is  from  the 


0.8745 


tanks  placed 


which  are  still 


In  1848  Mr.  Dugdale  purchased  tbe  proiierty  and 
franchises  of  the  Aqueduct  Company,  and  enlarged 
tbe  reservoir  or  tank  bu  LldiDg.and  erected  on  8-tiorse 
power  high-pressure  engine  and  pump  capable  of 


Canaioharie.  New  York,  in  lot.  42"  56  N.,  long. 
74 '88  W..  is  on  the  south  bank  of  the  Mohawk 
River.  Settled  in  1800,  and  then  called  Roofs  Vil- 
lage, it  was  im'orroratcd  as  a  village  in  1829. 
Water-works  wen-  built  in  11*52  by  a  private  cor- 
poration after  the  plans  of  J.  W.  Perkins.  The 
supplv  is  taken  from  springs  issuing  from  a  satu- 
rated'gravel  stratum,  by  two  galleries  or  conduit*, 
one  I  bv  5  ft.  and  90  ft.  long,  the  other  2  by  4  ft. 
and  15o'  ft.  long,  and  Is  distributed  by  gravity. 
The  springs  yield  about  117.000  gallons  per  day. 
For  firs  purposes  there  is  a  reservoir  60  ft.  square 


raising  200,000  gallon*  per  dav. 

In  I860  the  work*  passed  into  the  hands  of 
a  corporation  styled  Die  Burlington  Water- Works 
Company,  and  lh  1877  were  purchased  bv  the  citv 
for  $23,000.  and  a  Worthington  cuinpound  duplex 
engine  of  300.000  gallons  capacity  added.  The 
water-tower  was  strengthened  by  building  a 
masonry  wall  inside  the  old  one.  to  which  it  fas- 
tened by  iron  clamps.  The  tanks,  or  reservoirs, 
hold  80.000  gallons.  Distribution  is  by  cast-iron 
pipe,  of  which  7  snllea  have  been  laid,  of  from  34 
to  3-in.  diameter,  about  1  'i  miles  being  leas  than 
6-ln.  There  are,  besides,  6"  miles  of  old  pipe  laid 
by  tbe  company,  and  2  miles  of  the  wooden 
mains  of  the  gravitv  system.  The  supplv  from 
the  springs  has  greatly  diminished,  but  is  still 
used.   A  Birkinbine  Are-protector  enables  a  pres 


him — 1) 

using  Prof  Merriman's  method  as  given  in  vour  Is- 
sue of  Jan.  7.  This,  though  undoubtedly  tfie  most 
accurate  method,  requires  consideraWe  time  in 
computation.  The  following  rule,  founded  on 
rigid  principles,  will  lai  found  to  give  the  probable 
error  close  enough  for  all  practical  purposes,  sup- 
posing of  course  that  the  observations  have  Iteen 
properly  made. 

A  glance  at  the  observed  results  will  show  the 
greatest  and  least,  and  their  difference  will  he  the 
rami  in  the  results.  Then  for  the  prohahle  error 
(r)  of  a  single  observation  we  have  if  the  number 
of  results  is 

i  rssi 

•  a  r< 
between  4  and  8  r  as  j 

"  8  ••  IS 
"  IS  "  85 
«     $5   "100  r  ■ 

The  probable  error  of  the  final  result  is  found  at 
once  by  dividing  the  probable  error  (ri  of  a  single 
by  tbe  square  root  of  the  number  of 

T.  W.  Wright. 

THE  BEST  STUMP  PULLER. 

MlI-WAI-KEF-  Wis.,  Jan.  8,  1*82. 
Editor  Enoinkf.rino  News: 

Replving  to  inquirv  of  vour  correspondent,  Mr. 
U  J.  »'i«k.  under  date  of"  Dec.  1.  1881.  I  will  say 
thai  theChauiberlin  stump  pulling  machine  is  the 
best  one  In  use.  according  to  mv  experience.  Tlte 
address  is  Chamberlin  *  Sons,  Olcan,  N.  Y. 

Will  you.  or  «omc  of  vour  readers,  please  in 
form  me  as  to  the  be*t  aud  most  practical  ma- 
chine for  sawing  piles  10  to  12  feet  under  water, 
and  oblige      Yours  truly,       W.  T.  Casorain. 
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THE  NEW  YORK  AND  BROOKLYN 


Tlie  ligure  on  this  page  representing  the  cross  sec- 
tion of  the  New  York  iuul  Brooklyn  Bridge,  was 
piepared  to  accompany  the  Report  which  wasanti- 
cipated  from  the  Chief  Engineer,  in  answer  to  a 
resolution  of  the  Board  of  Trustee*  made  at  their 
last  meeting,  calling  for  inf ortnat  ion  from  him  in 
reference  to  changes  of  plans  of  the  superstructure 
of  the  bridge.  The  anticipated  meeting  of  the 
Board  has  not  taken  place,  hut  as  a  matter  of  in- 
terest to  many  of  our  readers  at  this 
time  we  insert  the  figure,  which  ex- 
plains itself  sufficiently,  If  it  be  understood  that 
the  original  plan  of  the  bridge  looked  only  to  the 
passage  of  ordinary  ear*,  and  the  height  of  the  main 
trusses  (within  which  the  I*ullnian  cars  are  there 
showu)  were  then  but  10  ft.  high,  on  the  line  of 
AA.  instead  of  15  ft.  asnow.  The  foot- path  was 
on  the  level  of  BB.  and  the  side  trusses  were  but 
8  ft.  X  in.,  where  they  are  now  10  ft.  high,  and  the 
main  lattice  girders,  now  S  ft.  Hin.  in  depth,  were 
then  plate  girders  of  hot  15  in.  in  depth.  These  and 
other  minor  chauges  will  indicate  the  great  ad- 
ditional stiffness  which  has  heen  given  to  the 
platform  of  the  bridge,  and  ita  consequent  in- 
creased capacity  for  irregular  loading  at  the  ex- 
pense of  a  few  hundred  additional  tons  of  steel. 


■  


SPUYTEN   Dl'YVIL   DISASTER— THE  VER- 
DICT. 

On  the  23th  inst..  the  Coroner's  jury  rendered 
live  following  verdict,  which  was  delivered  by  the 
foreman,  General  Viele: 

-  As  to  the  responsibility  for  tin 


-  Fir*t—  That  Oeorge  Melius,  the  rear  trainman 
of  the  Chicago  Express  train,  was  guilty  of  wilful, 
dclilicrate  and  cul|*»ble  neglect  in  not  going  im- 
mediately to  the  rear  of  his  train  a  sufficient  di». 
Lance  to  warn  the  approaching  train,  according  to 
the  rules  of  the  companv,  which  he  had  ample 
time  to  do  ;  and  that  snid  Oeorge  Melius  is  directly 
responsible  for  the  loss  of  life  that  followed  such 
neglect. 

"Second1— That  Oeorge  V.  Hanfnrd.  conductor 
of  the  Chicago  Express  train,  in  not  guing  in  per- 
son  immediately  to  the  rear  of  the  train  tosee  that 
the  rear  trainman  did  his  duty,  and  in  not  replac- 
ing the  rear  trainman  by  another  trainman,  as  di- 
rected by  the  rules  of  the  company,  is  responsible 
for  the  turn  of  life  that  followed  such  neglect  of 
duty. 

"  Third— That  Edward  Stanford,  englneman  of 
the  leading  locomotive,  in  persistently  endeavor- 
ing to  draw  the  train  after  the  brakes  had  been 
applied,  neglected  his  duty  and  is  responsible  for 
the  loss  cHife  which  followed  such  neglect  of 


duty. 

'•  fourth— That  Archibald  Buchanan,  engine- 
man  of  the  locomotive  immediately  attached 
to  the  Chicago  Express  train,  in  persistently 
endeavoring  to  draw  the  train  after  the  brakes 
had  been  applied,  and  in  neglecting  to  cut  off  the 
of  air  from  the  air-chamber  on  the  loco- 


motiTc  as  soon  as  the  brake* 
depriving  himself  of  the  power  to  release  the 
brakes,  neglected  his  duty  and  is  responsible  for 
the  loss  of  life  that  followed  such  neglect.  That 
Frank  Burr,  en^ineman  of  the  locomotive  of  the 
Tarrytown  special  tiain,  neglected  his  duty  in  not 
keeping  a  proper  lookout  in  passing  from  the 
Spuyten  Duvvil  cut,  failing  fur  this  reason  to  see 
the  signals  of  danger  in  time  to  check  the  speed  of 
his  train,  and  is  responsible  for  the  loss  of  life 
resulting  from  such  neglect. 

•'  Fifth  -That  John  M.  Toucey.  Superintendent 
of  the  New  York  Central  cfc  Uudion  River  liailroad 
Company,  in  neglecting  to  provide  efficient 
safeguard*  against  accidents  at  the  most  danger- 
ous part  of  the  road— namely,  the  Spuyten  Duy  vil 
cut— and  in  formulating  a  schedule  of  time  for  the 
passage  of  trains  that  permitted  a  rate  of  twenty 
miles  an  hour  on  a  sharp  curve  through  a  high, 
precipitous  cut.  in  which  it  i»  impossible  tosee 
more  than  fifty  fret  ahead  fur  a  distance  of  000  ft., 
is  responsible  for  the  loss  of  life  which  followed 
such  neglect  and  such  schedule. 

'•  Sixth— That  the  officers  and  managers  of  the 
New  York  Central  &  Hudson  River  Railroad  Com 
pain .  in  neglecting  to  provide  suitable  implements 
tor  the  rescue  of  |s»sscngcrs  in  danger,  and  proper 
meant  for  extinguishing  lire  on  the  trains,  in  not 
establishing  the  competency  of  their  employes  by 
proper  mental  and  physical  examinations  to  test 
their  qualifications  for  the  responsible  and  critical 
duties  imposed  upon  them,  are  responsible  for  the 
loos  of  life  that  followed  such  neglect. 

"  The  jury  Hud  that  each  ami  every  one  of  the 
persons  named  is  responsible  in  his  own  individ- 
uality, no  one  sharing  the  responsibility  with  an- 
other: and  aaa  rurther  expression  of  their  opinion, 
the  jury  affirm  that  with  their  experience  of  fifty 
years  in  general  management,  and  with  the  appli- 
ances in  general  use  for  the  prevention  of  like 
disasters,  there  appears  to  be  no  palliation  what- 
ever for  the 
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i  life  exhibited  by  the  employe*  of 
[•am  .  The  conduct  of  these  employes 
this"  calamity  from  the  chapter  of  arcider 
ing  the  remit  of  dcstrti  -tire  agencies  at  work  aa 
much  acertainity  as  tho  discharge  of  a  piece  of 
artillery.  The  only  surprise  ia  that  the  slaughter 
wax  not  greater  ;  it  could  not  well  have  been 
lea*. 

further  expression  of  their  opinion  on 
the  jury  deems  it  fitting  I 
h.nsion  of  the  practice  of  tb 


and  if  Melius  .lid  not  go  far  ennugh  to  the  rear  inner  part*  of  the  valve,  but  anringing  and  fitting 
the  Torrytown  train,  bow  is  the  Tarr>town  rlimlv  in  thn  bronze  ring,  which  is  driven  light 
to  blame  for  not iseeing  bun  t  If  bedtdgn  far  |nto  the  valve  raac.  Through  the  ring  B  in  the  caae 
*Jl™-^&JSS^l*!l?**JE^¥  and  the  iron  outside  of  it.  there  &  a  drip-bole. 

and  when  the  valve  ta  dossal  thia  drip-bule  is  un- 


siKjoisihle  for  the  loss  at  life  becaov  they  persist 
endeavored  to  go  ahead  witb  tbe  brakes  applied 
waa  It  the  endeavor  to  go  >.IihiuI  thai  caused  the 

tar  MR  f.  lUruld. 
Tba  verdict  of  tic  Coroner's  Jury  In  the  Hpuytcu 


the  evidence  the  jury  deems  it  fitting  to  cxprraa  Day  vil  disaster  com™  to  isrovr  tho  possible  virtue  of 

I  lyiwiu  which  long  since  frll  into  general  discredit 


their  n  prehension  of  the  practice  of  the  promts 
cm  ma  distribution  of  free  railroad  pum  during 
the  session  of  tlie  Legislature,  believing  't  to  be 
demoralizing  In  ita  tendency  and  an  incentive  to 
unseemly  conduct  by  encouraging  free  excursions 
between  the  capital  and  the  metropolis.  The  jury 
deem  it  their  duty  to  urge  th:>  immediate  ami 
thorough  protection  of  the  whole  line  of  IbeSpuy- 
ten  Duyvil  branch  road  at  all  the  road  and  street 
rrnssin'gs  within  the  city  limits. 

"  The  jury  regard  the  use  of  a  cord  attached  to 
a  valve  of  the  air-brake  in  the  passenger  cars  as 
attended  with  more  elements  of  danger  than  safety, 
and  an  complicating  the  use  of  an  a'ready  compli- 
cated appliance,  believing  tliul  the  strap  ruiiuing 
through  the  cars  and  connecting  with  the  engine 
b  a  safer  reliance  against  accidents. 

"The  jury  regard  the  use  of  candles  in  light- 
ing the  cars  U>  he  attended  with  L  »-  danger  lluin 
oil,  an  I  that  th:-v  answer  all  n-researy  purp  ~  . 
Ths  jury  further  And  that  George  Melius,  (ieurge 
(i.  llanford.  Archibald  Huclianan,  Frank  Burr. 
John  M.  Touoey  and  the  New  York  Ontral  * 
Hudson  River  Railroad  Company  are  guilty  of 
causing  tin-  death  of  Wrbaur  Wagner.  Park 
Valentine,  L  uisa  Valentiue.  Mary  L.  Brown, 
J.  AUall  Klcluuvla.  Oliver  P.  EaajW.  Fran- 
cis Mareclial  aud  Dsrliug  I,.  Ransom, 
by  criminal  means  and  culpable  negli- 
gence in  the  fierfomianre  of  thi-ir  ervrrul  duties 
connected  with  the  said  railroad  company,  in  so 
far  ns  by  such  inquisition  the  jury  have  been  able 
to  ascertain. 

"Signed:  Kgls-rt  L.  Viele.  Charles  H.  Harwell. 
John  Parser.  1).  II.  McAlpin.  Henrv  J.  Davison. 
I..  K.  Sclmieder.  W.  H.  Weightman.  Uenry  Ekii- 
Krancis  J.  Burke,  Edward  liacuser.  I-  T. 
k.  J.  Tairunian." 


It 

has  of  lute  rouse  to  lie  sccepted  that  the  Coroner'*  In- 
<|iairt  will  do  little  except  to  »cure  a  recital  under  oath 
of  facts  long  before  gleaned  by  the  aetivt  agents  of  the 
daily  pmo.  It  is  rarelv  that  the  readers  of  the  morning 
papers  within  -il  la  airs' of  a  monler  or  a  railway  acci- 
dent do  not  know  a-  much  as  after  the  Coroner  baa 
closed  his  investigation,  am)  <qunlly  raielv  that  they 
cannot  come  to  a  wwmder  con-lurton  than  is  generally 
embodied  In  the  verdi-t  of  lie' 1' iroio-r's  jury  Hit  in 
this  cam  the  Jury  was  aa  exceptfcoially  iiitrlluftvit  an 
clear-bustled  set  of  ■Mil  tint  testimony  was  very  simple, 
direct  and  comprehensive,  and  the  result  is  that  a 
verdict  is  presented  which  fixes  the  responsibility 
In  a  manner  ui4  to  be  mistaken.  The  jury  and  that 
Melius,  lbs  rear  trainman  of  the  Chicago  express,  was 
resfs.ns.ibu>  for  not  giving  the  proper  signal  to  the  Tar- 
rytowu  train :  Hanfisrd,  the  conductor,  tor  not  seeing 
tiiat  the  traiuuiHti  del  bis  d-r\  ;  t lie  engineers  of  the 
Chicago  train  ha*  trying  to  draw  the  train  after  the 
hrakua  bad  been  spphssl.  the. •ng!tns> 
train  for  not  keeping  a  proper  kit 
sup-'ri'itaM-Hl  of  the  r**d,  for  negle 
guards  and  fur  the  raplil  time  required  of  trains 
Kpuylen  Duyvllcut,  and,  finally. the  oMrers  a.,d 
ger.  of  the*  mad  In  iMsgbs-tltlg  proper  means  for  the 
resme  of  pa»wcng>  r«  and  the  extinguishing  of  fires,  and 
in  not  aillHclently  testing  the  vsampeuairy  of  their  em- 
ployes Had  the  dl  .«  t  n.  an  I  i  tTi  -er»  or  |be  isavl  ni-sile 
it  plain  that  tls-y  irdcd  the  safety  ..f  tbe  |«s^iK,rs 
was.  had  intrusted  their  lives  to  tbrm  as  a  consideration 
d  bei.-nd  all  othi-rv  there  could  hare  been  no 


■.KwsrAiTa  iirwiran  an  rax  vtnon-r. 


Duv- 
•s  for 
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al viavs  ilisttrabe'  I 
edict :  and  in  tt»<  i 
sjtnplsin  that  ■  u  -n 
IV  e  Iselleve  it  I*  a  long  tint 
agsrs  of  a  naiiuanr  have 
and  that  those  of  the  limit 
thus  irliuked.  proves  that 


The  veniict  of  the  Coroner's  Jn  r>  u oou  tbe  Kpu  v  tei 
vll  disaster  is  so  sweeping  as  to  tie  absolutely  worth! 
any  public  purpose  and  entirely  to  defeat  Its  ow 
J  set,  w  nether  its  object  lie  public  or  private.  Tb 
deuce  showed  plainly  that  the  brakeatan  vras  guilty  of 
gross  negligence.  The  conductor  cannot  properly  be 
said  to  have  hern  guilty  of  negligence  At  xU.    He  ne- 
glected nothing,    lie  did  wast  he  mi)s|iused  to  be  his 
nutv.  and  went  when-  he  supposed  himself  01  be  iniet 
needed:  snd  it  not*  appears  that  be  nuuh  a  mistake. 
Rut  the  ssntk-t  in  slfi-et  ssks  the  pllhtie  to  believe  that 
on  s  railroad  managed  with  exceptional  care  and  intel- 
ligence, ou  which  at-cideuts  are  tery  iofreotsetit.  two 
trains  were  entirely  manned  by  reckless  Incomi^tents 
The  putslic  will  deellus-  to  believe  anything  of  the  kiml. 
It  ia  vary  well  to  summon  experts  on  Juries  called  to  in- 
vestigate disasters  of  this  kind     But  it  ought  to  be 
rertained  first  tlm:  Ibe  experts  ar* 

sfieclal  knots ledgs'  la«t  of  conai  

arv  rapalde  of  nndertak' 
pnsiehlng  a  judicial  frn 

I(rsT.'Usibillty  for  an  accident  may  atUch  to  a  great 
inauy  people,  [n  tb.  cas.of the  Hpuyten  Duyvtl  sc.t.lent 
It  appwxrs  that  the  expres.  train  vs.  .topped,  not  by  the 
nrak-s  gsttingout  of  order,  ss  was  first  r^.jrted,  but  by 
some  up.,-  passenger  tampering  w  ith  them  in  the  car 
closet,  where  means  of  |«itting  them  on  i>  provided  for 
use  in  rase  cause  of  stoppage  should  he  known  on  the  I  arrested,  is  not  t 


stMswu  at  KpuyUiu  lluy.il.  awl  as 
of  the  y  ear  on  some  of  tits  train,  of  this  company.  It 
is,  therefore.  e»:«cially  desirable  that  the  .iflUsjsm  or  the 
law  into  w bow-  liands  tin-  matter  now  (sisses  sbculil  t  iv 
tsytir-ulsr attsnUoti  toth. we  whoarehigltsrst  inauUiorlty 
We  do  not  know  bow  far  the  statun*  imp  se  peaaitss. 
for  such  " neglect "  resulting  in  h  wsof  life  as  ths  lory 
distinctly  charge  upon  the  officers  and  managers  or  the 
New  York  It  Hiehssi  Klvtr  Hadrsvl.  bat  it  h  essentially 
msnessary  that  every  imselble  riitstns  should  Iss  resorteil 
t>to  bring  tbesr  geatleuu'n  to  a  strict  account.   If  It 

were  within  the  range  of  tile  capacity  of  the  law  that 
the  more  directly  revjstsisible  of  tbem  cotokl  be  made  to 
s*s-  th*  Inside  of  s  prison,  a  is  use  of  |*.rsoiial  aroaiula- 
bility  wisaU  be  awakened  in  the  Is  soms  of  all  of  their 
clasa  which  wotUd  add  very  much  to  the  safety  of  the 
millions  of  railway  isxwengvrs  la  our  country.— ,V.  V. 


have  an  enijihsti' 


.1 

ly  ran 

1  has  not  been  rendertsl. 
i'e  tae  ofllcera  and  man- 

sai  isiiutedly  censured : 
Iver  t'omiatny  have  been 
jury  were  both  conscl- 
entliius  aud  couragtssii.    i\  ere  there  any  bias,  of  per* 
f»ct  Justice  le-lng  ne-teil  out  to  tile  partes  upon  wniau 
this  filghtful  rvs.|.msilillltv  l.«y.st  It  aiaild  Is' gnililv. 
log  to  know  in  what  that  juataw  would  ismalst.    At  aliy 
nite  the  ciwlilsions  lo  which  the  Jury  has  arrived  will 
tsfectson,  exot-pting  lo  the  culprit*  tbeto- 
vlatlven  and  trseuds. — A'eraiag  Tel.. 


not  merely  of  give  generai  sati 
and  men  who  aelvas  ami  tbeir 


m  vsatiaaiiii.t'a  nccuaua. 

Mr.  Vand.i t.ilt  l«  said  t  .  h»>..  isen  gnwtly  sli.sk.sl 
by  tbs  temble  crash  and  .laughter  on  his  railroad  at 
Ki si v ten  Duvvil.  There  was  reassai  why  lie  should, 
when  all  the  truth  conns*  .sat.  if  it  ever  does,  it  will  lie 
sss-ii  that  llw cnlpalsV*  Isrnkemtin,  who  was  so  promptly 


car  and  not  on  tbe  l<s->imotive.  That,  persoa  is  presumed 
to  be  a  member  of  tbe  LegtUaturc,  who  will  prubnhly 
interext  himself  in  tbe  laws  iwotsssed  st  Albsny  for  pre- 
venting railnwil  a<sldewts.  lint  then  the  stopping  of 
ths  train  need  not  have  caused  an  accident,  and  would 
not  if  the  brakerann  had  done  his  duty  and  gone  bark 
with  a  danger  signal,  aa  tbe  rules  plainly  prew-rttB*:  and 
so  the  bfakeman  is  responsible.  Hut  prolsably  the 
braketusn  would  have  gone  hark  far  enough  if  the  con- 
ductor had  ordered  bim,  as  the  rule*  |rrsrclbed  tat  loast 
if  be  had  watcbed  him  around  the  corned,  and  (but  tbe 
nriadnctar  becsitnes  responsltile.  But  if  this  sectio.i  of 
tbe  road  had  lessn  worked  by  the  block  system,  as  tli- 
"~-t  h  m  lalt  a  few  miles  from  it  is,  then  there  would  have 
been  no  approaching  Tarry  town  train  south  of  Bpuyb-n 
Duyvil  to  run  into  the  express:  and  here  we  have  the 
cswnpanv  restsmsible.  And  each  and  all  are  truly  re- 
sponsible.—/*. K.  OatrtU. 

It  Is  evidently  the  opinloa  of  ths  Coroner's  jurr  In  the 
Spuyten  Day  vil  case  that  aornebody  is  to  blame,  th'iugh 
the  sweeping  generality  of  their  inculpation  of  alu-net 
everybody  meiitlisieil  In  connection  with  the  calamity 
teems  to  us  likely  to  lead  to  about  the  same  result  as  if 
thev  had  found  the  anoeut  verdict  of  nobody  to  blame. 
They  do  find,  in  in  t.  that  it  is  nobody  in  particular. 
It  la  tbe  braketuan.  tbs  conductor,  the  two  engine- 
drivers  of  the  express,  the  engiiveHlrlver  of  the  other 
train,  Mr  Ttajcey  and  the  orhVera  and  managers  of  the 
Hudson  River  Railroad  Cmlianv-each  of  these  ns  lo 
int.  Mr.  Ton  rev  Is  held  respooslble  for 
>  of  life  on  account  of  the  way  the  time-table 
"  l  oat;  the  coupanv.  because  there  was  no 
implements,  such  as  axes:  tbe  Tarrvtown  engineer,  Is- 
cause  be  did  not  k—-p  a  g  ssl  hsikout,  and  ao  on-  We 
are  In  favor  of  ltoldiitg  sunsrliody  to  a  distinct  reapon 
•Itstlity  In  a  case  hke  this:  but  we  believe  nich  a  verdi  t 


t.  fcs.vinomv 

in  running  tbe  road  was  the  primal  v  ranee  isf  the  horror. 
Hail  tbe  (logman  who  was  discharged  some  months  ago, 
to  save  hi.  |stltry$l.rs>  a  day.  been  retained  at  his  j»«t. 
tlte  chetMsw  are  lentooie*  tnat  tbe  horror  wiaiid  not 
have  happened.  A  curlisi.  thing  is^-urred  yesterday  at 
the  District  Attorney's  otbi-e.  It  Is  part  or  the  District 
Attorney's  duty  to  keep  an  eye  on  ths  Coroner's  Ini'uirv 
He  was  just  about  lo  send  one  of  his  asst.. ants  with  the 
Coriaier  when  a  pa**,  good  for  one  year  over  any  of  the 
Vanitcrhllt  roads,  wa.  handed  to  him.    It  came  from 


Mr.  V 
Mr.  Mi 


ablv 
/jn'«Mi 


erlait's  confidential  man,  Chaiinc*>v  M,  Deli 
K.  -  ii  onlered  its  prompt  return,  fie  won't  ac- 
rora.  If  II  were  against  the  law  for  any  official 
it  a  railnwd  inss,  tin-  railroad  compinies  prob. 
ould  not  get  I.T7  quite  as  easy  as  they  iei.— 


TIIK  HAI1.KY  KIKE  HYDRANT. 


ryf  Sit*/ 

Flo.  1.  Pxaartvrrrs. 


.  - 


Tia  2.  8»x-ni*ii_ 


no.  i. 


The  dilfcrrtit  kinds  of  fire  hydrants  now  in  gen- 
erul  us.-  may  be  ilividi.l  into  thrrs.  clusvs.  vir.: 
Those  with  tulves  opening  with  the  pressure  and 
current  of  water,  those  opening  against  the  same, 
and  galo  hydrants.  The  one  which  wo  illustrate 
to-day  belongs  to  the  tlr-l  i  las-,  and.  l  ointneiK  iiig 
from  the  Imttom,  has  the  f-  llowtng  parti:  1.  Tbe  , 

valve  case  where  connection  i.  made  utlh  the  hydrants  in  which  the  drip  is  not  closed  until  the 
■uaiu.  and  cutitainiug  the  viilve,  drip  and  .ill  vital   valve  is  uenrly  wide  n|wn.  and  others  where  the 


Kios.  a  ash  I. 

Tug  BxlLkY  Fi*r.  Htbba."<t. 

covered  and  allows  the  water  to  inn  out  of  the 
stand-pipe  :  but  as  soon  as  the  hydrant  is  opened 
a  t/uaHrr  of  an  inch  the  drip  is  chsved,  and  as  tbe 
water  pressure  gets  within  the  split  drip-ring  the 
gmiier  the  pressure  tbe  tighter  the  drip. 

The  drip  is  therefore  perfectly  |Kisitive  and  per- 
fectly tight — even  when  the  hydrant  is  isr-cn  but 
'4  in. — a  somewhat  new  feature,  simv  then-  arc 


r  neglect  of  duty;  but  if  tbe  tit 
thgbtans,  so  Ura.lt  goes,  tbe 


purls  of  tbe  hydrant.  2  The  stand-pi|»v.  a.  The 
stumng-box  plate,    i  The  to|i  or  cover. 

Tin  valve  is  a  pi»t..ii-valvc.  closing  on  a  flat, 
or  Ispvrlcd  si-at.  ns  pn  f.  rtv.1.  The  Imltotn  surface 
of  the  rant  is  hard  lenthrr.  which,  having  stood 


rWsJI 

that  end.   It  is  held  in  one  sentence  that  Melius  ""•  aervic  of  h  years.  i»  tain  vis  I  tola-  the  la-st  leak  in  n  suction 


drip  is  never  closed,  unless  the  pressure  in  the 
mollis  is  sufficient  lo  overcome  a  valve  kept  open 
by  its  own  weight.  Most  of  the  hydrants  used  in 
New  York  City  are  provided  with  the  gravity 
lri|ss.  nnrl  probably  every  otic  when  in  use  is  like  a 


■— *  H.S-  Ul    w   J1TSNS.  ss    is-ill  iei    IV  W    IMC    IS-Sl  ICUS1 

muterial  for  the  work.  The  circular  surfac-  D  of  the  that 
piston  is  a  split  brotue  ting  li.  BlUug  eross-ly  on  the  wabar 


in  pus'.    If  the  pressure  Is  ao  little 
fire      engines     have     to  tuck 
hydrants     they  also 
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suck     air      through     the  drip 

he  hydrant  ben-  illustrated 


valves 


and  conse- 
iteelf. 

metric  units  are  related  to 
d  ratio,  it  follows  that  evert- 
on  location  souih  of  this  point  on-  Mr.  A.  M.'oib-  muUiple  mwure  must  eonsirt  of  either  two  or Hve 
sou.  transit  man;  Mr.  R  «-  Withers,  levelman,  metric  unite  next  smaller  tlian  itself,  and  thccoui- 
audMr.  John  F.  TavW.  Compowiiiin.  Mr.  W.  plete  series  of  ineasures. whether  of  hingth.eapacity 
J.  Smith  has  hoeii  in  charge  of  preliminary  »ur-  or  weight.  consistKof 'the  metric  unite  themselves, 
veys  south  of  tlie  Arkansas  since  April  last,  and  is  toother  with  the  half  and  double  of  each, 
now  on  the  Cimarron,  or  between  that  stream  and  It  should  always  be  kept  in  mind,  however,  that 
the  Canadian  River.  quantity  should  never  be  stated  in  terms  of  the 

The  company  have  opened  a  fine  vcinofcoal  on  multiple  measure,^  bi 


ivrill  prohahlv  bis  laid  to  this  point  by  April  I  metric  unit  next  larger  than  Itself. 
ikm«UiiU  on  construction  of  the  Arkansas  quenlly  every  metric  unit  larger  than  I 


the  track 

The  valve  in  the  hydrant  hen-  illustrated  is  oper-  I.    My  assistant*  ... 

ntcd  directly  bv  a  short  brass  stem  not  over  «  in.  River  Division  have  been  Mr.  E.  R.  Howe.  Mr.  K  Since  the  «u<  i«mv 
long,  which' 'stem  runs  in  a  thread  in  the  brass  rap  W.We-rt  and  Mr.  Thomas W.  Titcorob.  In  iiit  party  esu  h  other  by  a  teu-f 
screwed  into  the  top  of  the  valve  cose,  n  pndonga- 
tlou  of  this  stem  runs  into  the  cover  as  shown. 
The  valve  is  shown  is  Figs.  H  and  4  and  the  cap  E  in 
the  lower  part  of  Fig.  2.  When  the  valve  is 
opened  it  rises  into  the  chamber  BB,  sliding  up 
within  the  brass  riug  lining  said  chamber.  The 
water  goes  up  each  side  as  shown  hi  Fig.  S.  and 
'    r  the  valve  chamber  the  two  currents  unite 


Fn  tl'e  staivd-plrie.  The"area  or  capacitv  in  the  two  their  property',  about  12  miles  east  of  Colorado  |  metric  unite 

side  ports  and  stand-pipe  is  largely  in  excess  of  Springs,  and  about  4  miles  from  the  main  line,  intended  to  simplify  tint  mechanical  pruces.  of 


mltiple 


terms  of 
surcs  being 


inly 


that  of  the  supply-pipe, 

In  case  it  is  necessary  to  remove  the  valve  for 
examination  or  repairs,  this  can  be  done  oue 
man  and  a  new  valve  placed  in  position  in  IS 
minutes.  The  cover  and  stuffing  box  plate  arc 
removed,  a  socket  wrench  with  gas  pipe  stem  Is 
slipped  down  over  the  stem  upon  the  cap  In  the 
valve  case.  This  is  unscrewed  and  the  stem,  cap 
and  valve  are  all  lifted  out.  This  facility  for  re- 
pairs is  somewhat  in  contrast  with  the  use  of  8 
or  3  men.  the  gin  poles,  tackle  blocks  and  levers, 
which  may  be  seen  when  a  hydrant  which  on- 
screws  at  the  base  is  used.  In  that  case  the  stand- 
pipe,  weighing  several  hundred  pounds  and  extend- 
ing from  4  to  ,\  ft.  below  the  surface,  has  to  be 
lilted  out.  which  is  more  than  1  man  can  do. 

Should  the  stand-pipe  here  be  broken  in  any  way 
it  does  not  injure  the  valve  at  all  or  ranssi  it  to 
leak,  but  a  new  stand-pipe  can  he  put  in  plan- 
without  shutting  off  the  water  in  the  main. 

The  positive  action  of  the  valve  and  drip,  and 
the  ease  witb  which  repairs  ran  be  made  if 
sarv.  commend  tliemselvrs. 

The  makers  are  the  Mohawk  ft  Hudson 
facturing  On.,  of  Waterford.  N.  Y.,  who  make  the 
Eddy  valve  also. 


1*12. 


00BBESP0NDEN0E, 

THE  BEST  STUMP-PULLER. 

ClNcrxKATt,  Jan.  44, 
Editor  Enuixkkkinii  Nbwb: 

Permit  me  to  answer  Mr.  Flak's  query  as  to  tike 
•■  best  slump-puller  "  by  recommending,  for  eaae, 
simplicity,  thorough  work  and  economy,  car- 
tridgc*  of  Hercules  powder  or  dynamite. 

Take  a  crowbar,  and  with  it  make  a  hole  under 
the  stump  large  enough  to  insert  a  cartridge. 
Shove  the  cartridge  in.  lire  the  fuse,  and  retire. 
The  resnlt  will  be  eminently  satisfactory.  Very 
refractory  stumps  may  call  for  two  cartridges,  but 
one  will  usually  suffice. 

In  IKTD.  during  the  convention  of  the  American 
Society  of  Civil  Engineers  in  Cleveland,  1  witnessed 
this  method  of  stump  extraction  at  the  factory  of 
the  Hercules  Powder  Co.  I  was  greatly  impressed 
with  its  advantages,  and  am  glad  to  hav^anup^por- 


the  coal  branch  being  very  _. 
grades  all  in  the  direction  of  the  loaded  trains. 

With  the  fervent  hope  that  the  News  "  may  live 
long  and  prosper."  I  remain 

Yours  Iruly.     Jolix  8.  TrrcoMB. 
Division  and  Locating  Engineer. 


SELF-READING   LEVEL  RODS. 

Minv-eapouk  ft  ST.  Louis  I 
Railway,  I 

Emhsbjuiinu  Department,  i 
In  Camp,  Dec.  !M,  1881.  J 
Editor  Enoinekkino  News: 

I  h  ive  notioad  the  several  designs 
for  self -reading  level  rods  that  have 
been  illustrated  in  the  Nrws,  and 
I  send  you  an  ilhif tration  showing 
the  fcrin  designed  ami  used  on  this 
road.  The  advantage  of  this  style 
consists  in  the  figures  being  formed 
of  straight  line*  entirely,  and  the 
centre  of  tbe  figure  making  the 
tenth,  the  top  and  bottom  of  the 
figures  show  the  half -tenths  at  a 
glance.  This,  together  with  the  fact 
that  the  thickness  of  the  figures,  for 
the  tenths,  is  one  hundredth,  re- 
duces the  necessity  of  counting,  to 
determine  the  hundredths  at  turning 
points,  to  a  minimum.  Tbe  facility 
of  reading  will  be  seen  by  a  slight 
examination  of  the  diagram.  The 
figures  1  and  3  are  to  be  red  on  the 
nids  for  greater  distinctness.  In 
practice  our  levelers  read  these  rods 
easily  at  1.000  feet,  tbe  shape  of  tbe 
figures  helping  not  onlv  to  make 
reading  at  a  distance  easy  but  also 
doing  away  with  errors  tbiough 
getting  figures  confused  by  wrong 
reading. 

It  is  seen  tltat  these  rod«  are 
adapted  to  the  use  of  a  target  if 
desired,  and  it  is  our  practice  to  use 


measuring. 

The  series  of  standard  linear  i 
in  the  foUowing  tables: 


Lcnjrtli  In 


IT  OF  COMPLETED  RAILROADS. 

Backwoods,  Canada,  Jan.  3,  ISH2. 
_NTtKnrNO  Newh: 
I  undertake  to  furnish  your  correspondent  with 
a  method  by  means  of  which  he  can  take  up  the 
alignment  of  a  railway,  tbe  records  of  which  have 
been  lost.  Alone  the  straight  portions  a  couple  of 
trials  will  fix  his  line  for  him;  by  taking  the  center 
of  his  embankment  in  n  number  of  places,  he  will, 
ii I* m  prolonging  any  one  set  of  tucin.  soon  hit 
upon  a  mean.  For  curves  see  "  Hrnck's  Held 
Book  for  Engineers."  page  38.  prob.  79:  or  If  he 
baa  anv  case  where  the  intersection  angle  cannot 
be  found,  take  a  few  points  as  A  B  C.  100  feet 
apart,  measure  the  deflection  angle  to  them,  and  a 
few  trulls  will  show  him  where  the  center  line 
ought  to  he;  ho  has  then  his  deflection  angle  ami 
chord,  from  which  the  radius  of  the  curve  can  be 


For.  let  P  =  deflection  angle, 
V  =  chord, 
&  ~  radio*, 

e 

3 

1     sis.  D. 

Yours,  etc,  L.  L.  P. 


rM-i-iir.f-t.-r 
I.  .t:M 


TmatsV-c 


0  10 

a  -ji; 


1  oo 


2.00 


woo 


so.oo 


t-Hsl  by 
otssrs  oa  unill  work 
l<t«<-»  an- divided  lot,,  mil 
llnietsro  and  OfUu.  solUI 
ltw-u-e*  anil  liAlVLt.  or  roUll- 
mcum.  Tbe  aorsterlnrt  w 
Is  centimrlert, 

BUM 

Ditto. 

A  e.iavenleat  measure  foe 
osrpentrra  sad  .slu  ts  oo 
lu-neb  wuvk     melilM  to 


Hade  la  vsrSsn  forms  sad 
Mailable  for  a  ir rvat  variety 
of  uars.  tended  to  mllil- 
tncu-rs  or  orollmelei  a  and 
halves,  or  omUnrielera. 
Usually  bumbered  la  cen- 
tlaketffs. 

A  conveaK^il  rod  or  tape  for 
meawrUitf  onjocta  of  mod- 
,-nu>  u»  Divided  sad 
sumberel  like  tbe  metar. 

A  rod  or  tape  f  or  inisuvarlnir 
objeeu  of  larger  am-.  Sri 
dom  used. 

Tape  or  chain  for  land  sor- 
Teylidf  ss*l  rlvll  eniftoerr- 
Inr.  Tlu»  ebaui  has  Jltr 
link*  to  tbe  meter,  and  Is 
market  si  rsch  nu-cer. 

D41IO.     Better  adapted  for 


Theehaialias  are  links  U. 
tlia  meter,  or  100  links 
aluntwber,  and  la  marked 
si  each  iiwdee. 


Similar  tablets  showing  the  standard  metric 
weights  and  capacity  measures,  exist,  but  are 
foreign  to  the  purpose' of  this  communication. 
This  series  of  standard  measures  was  adopted 

-S/c^^^^^ 

A  chain  of  S3  meters  violates  the  second  general 
principle,  inasmuch  as  its  length  is  21  j  ttriaiineUra ; 

"V\  twiner 


The  plan  and    elevation  show 
the  construction,  which  does  not 
differ   materially  from  the  usual 
form  for  self-reading  rods. 
Respectfully, 

Gro.'L  W11.8ON. 

[Some  time  since  we  published  ac- 
counts of  two  self-reading  level  rods 
which  were  in  use.  and  had  many 
earnest  ndvtwates  of  their  efficiency. 
We  now  present  the  third.  Our  read- 
i  form  their  own  estimates  of 


the  relative  merits  of  each.] 


THE  DENVER  ft  NEW  ORLEANS  RAILROAD. 

Pumlo.  Cou,  Jan.  16,  1««. 
EfllTOK  KSOINEEKIM!  Nkvvs  : 
The  first  party  on  surveys  for  tbe  Denver  ft 


THE  STANDARD  METRIC  CHAIN. 

Providsnok.  R.  L,  Jan.  20,  18M. 
Editor  Enoinekre«i  N«w*  i 

Several  <:omiuunic*tions  liave  recently  appt'aretl 
in  your  columns  concerning  tbe  use  of  the  metric 
svstem  in  civil  engineering,  from  which  it  appears 
that  a  great  diversity  exists  in  the  application  of 
'  the  svstem,  already  resulting  in  much  cunfualon; 
•  nnd  the  question  is  asked.  What  should  be  the 
length  of  the  standard  metric  chain  1- 

Tbe  ohiect  of  all  operations  involving  the  use  of 
I  the  metric  system  is  to  measure  quantity  in  terms 
of  some  one  of  a  certain  series  of  units  of  measure 
which  are  decimally  related  to  one  another,  and  to 
;  do  this  in  the  simplest  manner. 

A  standard  series  of  measures  baa  been  adopted 
for  the  measurement  of  quantities  of  different 
magnitudes,  by  which  tbe  measurement  is  per- 
formed without  any  unnecessary  use  of  fractions, 
and  therefore  in  the  simplest  manner.  The 
measures  of  this  series  are  determined  by  the  fol 


New  Orleans  Railroad  left  Denver  on  March  IS  lowing  general  principles: 


last  under  my  charge.  Since  that  time  many 
lines  and  miles  of  preliminaries  have  been  run: 
the  road  located  from  Denver  to  this  point,  about 
120  miles,  anil  the  earthwork  done,  with  the  ex- 
ception of  a  little  within  the  city  limits  of  Pueblo. 
The  track  is  laid  out  50  miles  from  Denver,  and 


A  measure  may  consist  of  a 
unit  of  length,  capacity  or  weight,  or  may  be  a 
multiple  of  some  such  unit. 

H.  Each  multiple  measure  shall  consist  of  a 
whole  number  of  the  metric  unit  next  smaller 
than  itself.  Consequently,  each  multiple  measure 
may  I*-  expressed  in  :tcrraa  of  every  metric  unit 
"er  titan  itself  without  the  use  of  fractions. 

shall  be 


Each  multiple  measute  shall 
■asure  without  the  use  of 


2.3  being  a  more  complex  number  than  SO,  it  is 
intrinsically  a  less  convenient  implement  to  use. 

A  chain  of  30  meters  violatm  the  third  general 
principle,  since  it  is  impossible  to  lay  off  a  hekto- 
roeter  or  kilometer  by  means  of  it  without  an 
annoying  use  of  f ructions. 

The  Qunter  4- rod  chain  is  widely  known,  and  is 
extensively  used  in  civil  engineering  and  laud-sur- 
veying both  in  this  country  nnd  in  England.  Its 
length,  which  is  20  fft  meters,  shows  that  the  20- 
meter  chain  Is  by  no  means  unsuited  to  field  work 
on  account  of  its  absolute  length. 

When  using  the  20-meter  cnain  it  should  be  con- 
stantly borne  in  mind  tbat  the  terms  ••  chain"  and 
•'  link  have  no  significance  in  the  metric  system, 
except  as  designating  an  implement  and  its  parts. 
They  are  never  used  to  indicate  units  of  length. 

It  should  alBo  be  remembered  that  the  chain  ami 
its  links  are  each  doable  units,  and  that  distances 
should  never  be  expressed  In  terms  of  them,  but 
always  in  terms  of  some  metric  unit. 

With  such  a  chain  the  stations  of  n  railroad 
would  naturally  Is-  placed  SO  meters  apart.  The 
numbering  of  the  stations  and  the  record  kept  of 
the  survey  should  be  of  such  a  character  that  the 
distance  between  anv  two  points  may  always  bo 
obtained  bv  a  single  subtraction,  'this  may  be 
done  bv  marking  upon  the  stakes  their  distance, 
from  the  initial  jsiint  either  in  wefrrs  or  in  (iekrj- 
meten.  Either  method  is  entirely  legitimate:  but 
it  is  important  that  one  or  live  other  should  be 
adopted  uniformly. 

Fewer  figures  are  reqniri-d  when  the  stakes  are 
marked  In  dtknmrlm,  and  this  method  seems  to 
thr  writer  to  be  more  in  keeping  with  the  habits 
of  thought  of  the  American  engineer. 

Upon  ordinary  ground  the  stations  would  be 
marKed  with  the  even  numbers,  as  0,  it,  4.  ft,  8,  10, 
etc..  the  hektonieters  ap|"earing  as  multiples  of 
10,  and  the  kilometers  as  multiples  of  10O.  Upon 
rough  ground  the  stakes  would  be  set  10  meter* 
apart,  and  the  numbering  would  embrace  all  the 
as  11.  12.  13, 14.  etc.  Fractional  stations 
dom  be  required  in  errjas-fwetioning. 


Digitized  by  Google 


Jan.  28,  1882. 


The  two  methods  of  iriarking  the  stakes  are  con- 
trasted in  the  fallowing  tublr  : 
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The  rnininNori'  complication  caused  by  the  use 
of  Ifae  25  meter  chain  uii.l  an  imperfect  >nKm  of 
numbering  the  stations  on  some  of  the  Mexican 
railways,  Kan  already  been  illustrated  in  your  col- 
1  require*  no  further  comment. 

'    ■,  II.  Swax,  V.  K. 


SYSTEM    FOR  RAILROADS. 
Jigw  York,  Jan.  12,  1882. 
EDITOR  RMirSKCIUXO  NEWS: 

1  notice  in  Mr.  Liwu'a  coineuuniraliun  relative 
to  the  use  of  the  Metric  Svstem  ou  the  Mexican 
Railroad.  w  :i..»f  the  Tttt  tent.,  that  a  chain  SS 
meters  long  is  used  and  every  meter  is  marked 
with  a  tag  vriih  the  appropriate  numhers  stamped 
thereon,  and  that  some  of  the  chain*  have  123 
links  each,  two  decimeters  long,  white  others  have 
100  liuks  each.  2.5  decimeters  long;  also  that  the 
jtlua  distuuee  given  ut  meters,  thus  2*  —  12 
means  28  stations  plus  12  meters,  the  total  dis- 
tance equals  712  meters.  Now  in  view  of  the  fact 
that  many  valuable  tables  in  our  field  hook*  for 
engineers  aru  hosed  on  a  chain  having  100  unita  of 
length,  it  would  be  mure  convenient  to  use  a 
chain,  wlialever  its  length  may  be.  of  100 
links,  and  to  mark  every  tea  links  with  a 
tig,  the  same  as  in  the  100  foot  chain, 
•ml  then  note  all.  plus  distance  by  the  number  of 
links  the  distance  measure*.  The  foregoing  ox. 
ample,  2*4+12,  would  be  noted  as  21  +  +8  or  29.48 ; 
the  12  meters  would  come  at  tlie  forty-eighth  link, 


will  be  found  that  for  distances  ranging  from  1  ft. 
to  S.28  ft.  and  from  10  ft.  to  82.B  ft.  ill 
her  of  figures  will  be  used  in  either 
from  I)  to  1  ft.  and  from  3.24  to  10  ft. 
will  be  used  in  the  metric  system. 

Incurvature  let  us  consider  the  chain  to  iuO-  rora^aii 
tend  on  the  ebon)  an  angle  of  1 '  fora  1*  curve,  the  £io»siilock 
same  as  in  tlu.-  fixd  system,  then  the  radius  would  v^  'iu.'' 
equal  5.730  links  Instead  of  that  many  feet,  and  if 
the  chain  is  20  meters  long,  then  each  link 
I  meters  and  5,730  links  equal  1,144  meters. 

30  meters  -  65.6  ft.,  -     of  100,  nearly. 
Let  .W'     curvature  in  the  metric  system, 
and  J*  m        "        "  "  foot 
Then  will  the  following  formulas  give  a  close  ap- 
proximate of  the  relative  value  of  the  two  sys- 


ment,  most  of  it 
wheels  and  springs. 

The  city  contained  on  1st  July,  1880,  of  concrete 
unfaoed  with  aspludt  or  coal  tar  : 


F-  =  li,'  JP 
XT  =«,*•• 

For  instam-e  if  6<  is  the  maximum  curvature  al- 
lowed in  the  foot  system,  then  lea  equivalent  in 
tike  metric  system  woukl  be  *,  X  6*  —  4'. 

In  conclusion.  I  will  state  that  if  the  metric 
chain  has  10U  Uuks,  and  we  consider  each  link  in 
the  light  of  a  foot,  we  may  use  in  connection 
with  it.  and  with  equal  facility,  the  many  valua 
ble  table*  that  have  been  constructed  for  the  100- 
foot  chain  ;  anil  here  I  may  state  that  a  most  ex- 
cellent tabic  has  been  devised  for  the  use  of  the 
locating  engineer  by  Win.  F.  Shunk,  and  is  to  be 
fou  ti J  lu  Ids  new  book.  "  The  Field  Engineer ;"  it 
gives  the  lengths  of  chords,  versed  senis,  external 
secant  and  tangent  for  a  1"  curve  for  every  even 
minute  up  to  00',  I  have  used  this  table  for  the 
past  six  months  on  location,  and  know  from  ex- 
perience it  is  of  great  value,  and  I  think  it  ean  be 
used  just  as  rradily  in  the  metric  system,  in  the 
manner  suggested.  ai  in  the  foot  STBtem. 

Respectfully,       JullS  WaTKKMOWC 
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Wood. 
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ASPHALT     PAVING  -  ITS  CLEANLINESS. 
CHEAPNESS  AND  COMFORTABLENESS. 


IFrameae 
Washington 
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A  chain 


of  20  meters  would  be  convenient,  particularly  in 
estimating  earth-werk  from  average  end  areas 
(estimating  earth-work  from  average  end  areas  in- 
stead of  the  prismoidal  f  orxnula  is  a  common  jirar- 
tise  alio  'tv  engineers) ;  take,  for  example,  the  fol- 
lowing field-notes  for  an  embankment  with  a  road- 
bed of  4  meters,  slope  1'.  to  1.  I  have  assumed 
the  road-bed  to  be  4  meters  for  the  reason  that  if 
the  metric  svstem  were  in  use  in  this  country  the 
width  of  a  single  track  road-bed  would  generally 
he,  in  all  probability  : 

For  embankment,       4  meters  —  1H.12  ft., 
*'  excavationlearth,,  6  meters  —  19.6*?  ft. 
These  numbers,  4  and  6,  are  bandy  one*  to  use 
in  calculating  end  areas  of  cross-sections  where  the 
center  and  two  side  heights  and  the  distance  out 
are  given,  as  in  the  following  notes  : 
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For  example  take  the  cross-section  at 


enple  take  the 
•  the  old  rule,  vix  ; 

heights  and  multiplv  by  one- 
I  tin  this  case  one-fourth  the 
road-bed  i.  unity i  (4.10-1  1.16)X  I  —  sq.  meters, 
then  multiply  th«  sum  of  the  distance  out  by  half 

2.24 

the  centre  height    I8.15+6.741X  -M.68  ithe 

nearest  hundredth*,  and  add  the  two  results  to- 
gether. 10.&-<.i-7.2rt=2fl.84  sq.  meters,  the  total  area 
for  this  station.  Having  calculated  the  area*  for 
the  three  crusv-six'tions,  we  now  proceed  to  obtain 
the  cubic  meters.  Add  the  ureas  for  stations  24 
and  2.1  and  jmt  thesum  in  the  column  cubic  uu  ltrjt, 
moving  the  decinuil  |*>iiit  one  tigure  to  the  right, 
in  like  manner  add  the  areas  for  2a  and  20  and 
multiply  the  same  by  .20  and  place  thcn--.nU  in  the 
column  of  cubic  meter.  Now,  if  instead  of  a  20  me- 
te* chain,  one  of  2a  meters  had  Is-en  msil.then  we 
alxiuld  increase  the  amounts  In  the  cubic  meter 
column  by  om-fourth. 

In  comparing  the  numls-r  nf  figures  and  in  cal- 
-•s-etioH  areas  where  hundredths  are 
etrlc  system  and  tenths  in  the  foot,  it 


kin,  Esq..  Chairman 
Executive  Committee  of  One  Hundred,  Philadel- 
phia, Pa  Hear  Sir  :  I  have  had  the  honor  to  re- 
ceive your  letter  of  the  4th  instant,  making  in- 
quiries in  regard  to  the  asphalt  pavements  of  this 
citv.  and  to  reply: 

First.  As  to  comparative  first  cost  of  asphalt 
and  granite-block  street  pavement*. 

Granite-block  pavements  laid  in  \»*Q  in  this 
city  cost  61.79  per  square  yard.  Tliune  laid  in  18711 
1 1.92  iwr  square  vard. 

Asphalt  pavements  laid  here  in  ltm  cost  11.85 
per  square  yard.  In  I879  cost  61.47  per  square 
yard. 

Second.  Annua]  cost*  of  repairs  of  the  asphalt 
pavement  on  Pennsylvania  avenue,  the  |>riiicipal 
street  of  Washington,  has  been  for  the  Neufchatel 
lavement  2' :  ceiita  per  square  yard.  For  that 
laid  on  same  street  by  other  contractors,  1'  ,  cento 
per  square  yard.  These  pavements  have  been  in 
use  now  aliout  4  years. 

Other  bituminous  concrete  pavements  of  vari- 
ous kinds,  princiimlly  co.il  tar,  have  been  laid  in 
this  city  since  1871  to  the  extent  of  741,000  square 
yard*.  Their  average  annual  repairs  have  cost  8' , 
noils  per  square  yard.  They  are  not  so  good  or 
durable  as  the  asphalt  pavements  laid  in  the  last 
four  years. 

Macadam  pavements  in  Paris  are  being  dimin- 
ished in  extent,  being  replaced  ley  others  lew  ex- 
pensive in  maintenance.  They  are  not  liked  here, 
except  for  the  suburbs,  where  there  is  little  heavy 
travel.  Thev  cost  tot  repairs  on  the  most  traveled 
streets  tl.Utf  per  square  yard.  The  average  annual 
cost  for  repairs  is  37  cents  per  square  yard. 

Paris  stone  block  pavement*  are  made  of  sand- 
stone: cost  62. 58  to  6:1.23  per  square  yard  for  con- 
struction and  10>  i  rents  per  square  yard  j«r  an- 
num for  repairs. 

Asphalt  pavements  in  Paris  cost  per  square  yard 
12.17  to  6S.22  and  per  year  for  repairs  and  re- 
placing each  year  ,'.  of  the  pavement*  laid  22 
eeeila  per  square  vara. 

There  is  mole  asphalt  and  bituminous  concrete 
pavement  in  this  city  than  in  any  city  in  the 
world.  It  was  intrisluced  at  first  in  many  streets 
against  strong  prejudice*  of  the  dwellers  on  such 
streets,  stone  pavements,  wooden  pavements  and 
Macadam  pavements  were  preferred,  and  v 
laid  to  a  great  extent. 

Now.  the  city  authorities  lay  down  nny  other 
th«ui  an  asphalt  pavement  only  when  compelled 
by  economy,  which,  in  some  cases,  prescribes  the 
use  nf  Macadam  or  gravel  and  stone  blocks  where 
traffic  is  believed  to  Is-  too  heavy  for  tin-  asphalt  : 
and  they  lind  the  residents  of  siicli  stieets  where- 
e\er anything  but  asphalt  is  laid  down  making 
vigorous  protest*  against  their  operations. 
Since  lf"l  tln  re  have  been  laid  hen- <>r  wood 
l.l*v.l>?  square  yards,  costing  64,00:1.. 
■ring  .W  mile,  of  street*. 

the 


UnlmproTsd  stnwls   U6.8X 
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I  have  no  doubt  that  th*  wear  and  tear  of 
horses  and  carriages  uu  a  gtajd  asphalt  pavement, 
such  as  Hint  of  Pennsylvania  avenue,  in  this  city, 
is  very  much  leas  than  on  any  other  pavement  in 
use  here. 

I  think  a  carriage  used  on  mud  roads  will  last 
ten  limes  as  long  as  if  used  on  the  streets  of  Phila- 
delphia, with  which  I  am  familiar,  having  lived 
tbere  from  infancy  to  manhood,  and  having  in 
visits  of  late  vears  found  no  improvement,  but 
rather  a  worse  condition  than  existed  SO  yean 
ago  in  that  city. 

Third.  The  asphalt  would,  in  my  opinion,  cer- 
tainly answer  for  all  your  streets  not  subjected  to 
heavy  traffic.  Hut  a*  this  heavy  traffic— and  it  la 
very  heavy  in  Philadelphia — will  abandon  all  the 
cobble  pavements  to  seek  the  newlv  asphalted 
streets  for  the  sake  of  the  easier  draught,  the  free- 
dom from  jolting  and  the  greater  comfort  for 
horse  and  man,  I  do  not  see  now  this  traffic  can 
be  kept  off  any  principal  street  in  Philadelphia.  1 
think  that  the  first  street  asphalted  will  bo  crowd- 
ed, at  once,  and  that  the  heavily-loaded  vehicles 
will  drive  off  the  light  pleasure  traffic. 

In  your  narrower  streets,  alleys,  and  in  all  streets 
which,  like  many  of  those  in  Philadelphia,  do  not 
follow  continuous  lines,  but  are  offset  at  many 
street  crossings,  the  asphalt  will  give  you  a  clean, 
wholesome  pavement.  Every  summer  shower 
washes  its  surface  perfectly  clean,  and  if  the  fall  la 
good  cleans  even  the  gutters.  Used  on  those  streets 
'  and  in  alleys  it  will  be  a  great  economy  and  have 
|  a  great  sanitary  influence. 

1  have  lived  and  ridden  and  driven  in  this  city 
during  the  execution  of  ail  its  street  improvements. 
There  is  no  com|ierison  in  comfort  between  any 
other  pavement  and  one  of  asphalt  for  those  who 
ride  or  drive  either  in  light  carriages  or  in  heavy 
loaded  carta  and  wagons  and  for  the  mddenta  on 
the  streets,  and  I  am  of  opinion  that  while  the 
cost  of  repair  of  asphalt  under  heavy  traffic  would 
be  much  greater  than  such  cost  in  tbts  city  at 
present:  that  considering  the  saving  in  cleanliness, 
comfort  and  health  to  man,  ami  tlu- saving  in  coat 
of  horseflesh  and  of  repairs  of  wheels  and  springs, 
it  will  be  worth  while  to  lay  down  a  strong 
surfaced  concrete   payment    for  your 


probahl 
of  huraeuesh,  of  wear  and 


of^yand  mind.  It  will 


its  actual  annual  cost  for  repairs  and  miftcfll  with 
the  cost  and  duration  of  your  present  street  pave, 
ineuts,  and  that  it  is  probable  that  taking  Into 
account  the  saving 
tear  of  all ' 
be  found  best 
generally. 

It  will  be  necessary  to  make  frequent  renewals 
of  the  wearing  surface,  but  this  is  cheap.  Any 
Philadelphia  block,  laid  on  a  good  foundation  of 
concrete  thick  enough  not  to  give  way  under  the 
weight  of  loaded  truck  wheels,  can  he  resurfaced 
In  twenty-four  hours,  and  by  doing  the 
night  I  believe  that  it  can  be  done  without  i 
ping  the  daily  commerce  of  the  streets. 

Here  the  usual  foundation  is  six  inches  of  con- 
crete of  hydraulic  cement,  sand  and  broken  stone. 
Possibly  in  Philadelphia  there  may  be  street* 
which  would  need  twelve  inches  of  such  founda- 
tion, well  set  before  being  opened  to  traffic.  But 
in  the  end  I  believe  this  would  be  fully  worth  its 
cost. 

1  have  just  obtained  a  proof  of  the  annual  re- 
port of  Lieutenant  F.  V.  Greene,  United  States 
Corps  of  Engineers,  from  which  most  of  the  1 
urea  and  quantities  in  this  letter  are  < 
probably  the  very  best,  as  it  is  the 
paper  on  the  subject  of  these  pavements. 

I  am.  very  respectfully,  your  obedient  servant, 
M.  C.  Mxaue. 
Otiortcrmaster  General,  Brevet  Major  Gen.  V.  S.  A. 
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covi-rinjc  .Vi 
On  the  lid  of  July,  1880,  there 
city  only  009,48 1  square  yards  of  tills  wood 


Texas  Pineries.— The  long-leaved  pine  area  in 
Texas  is  located  In  the  eastern  portion  of  the  State, 
commencing  about  50  miles  from  the  Gulf  of 
Mexico.  The  short-leaved  loblolla  and  yellow- 
nine  area,  with  oak  and  other  hardwood  tim- 
sonie  ca'ses,  pre-*  riiies  the  her  mixed,  li™  west  of  the  Inng  leaved  pine  re- 
gion, extending  from  50  miles  north  of  Galveston 
northwvd  to  the  Red  River,  about  850  miles  long 
by  100  to  120  miles  wide.  The  region  from  which 
merchantable  pine  has  been  taken  along  the  mar- 
gin of  some  of  t  lie  streams  is  comparatively  in- 
significant, showing  that  the  lumber  trade  of  the 
Lone  Star  Suite  is  in  its  earliest  infancv,  and  will 
he  something  Immense  in  future  vears  of  manhood, 
when  67.1*30,000,000  of  merchan'tahU- 1 ' 
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LIST    OF  WATER-WORKS 

IN  THE  UNITED  STATES  AND  CANADA.  AS  FAR  AS  KNOWN.  JANUARY,  1883. 


— t  List  of  Water-Work*  wiw  nabliahed  by  J.  i.  R.  Cram,  C.  E.,  in  1BT0,  for  the  Centennial  Coounta*mof  the  Amnta  Snrlatrof  Civil  BoKioesre.  In  1877 
to  1SS1  Kdward  Princ,  C.  E.,  of  Qutncy.  Illinois,  published  w«,ral  edition!  of  revised  Luta,  compiled  by  hi  to  by  erwst  iiencvnranni.    Thai  list  in  (sued  upon  bin  but 
one.  with  such  Corrections  and  addition*  as  hava  been  discovered  during  the  past  year.   There  are  no  water-works  in  several  towns  included  in  former  list*. 
PrivaU  enterprises  are  marked  thai  *. 


Birmingham,* 
HunUTUie, 
JnrksotirHIa, 


Mobile* 


wnteomerr.' 


Columbia. 
Dutch  Flat, 
(lilro>  • 
nrsjM  Valley. 


an 

MlasloaSan  Jose. 
Nevada  Clly, 
Oakland.* 
Pelalunia,* 
1'uvcerrttle, 
Red  Muff. 
Rwramanto, 
Kama  Barbara.* 
San  Franclsou.* 
ISan  Joa*,« 


XMilWnsm. 

Klttoeo, 

New  Britain. 

New  li»ren.« 

New  London, 

New  Maford. 

Narwaik, 

Norwicti. 

ltockrUle.* 

Ktiulh  Norwalk, 

Stamford.* 

Btanmirton, 

WolooUeiUe,* 

Walertiury, 

Wuuaed. 
DajEora  Tua.: 

Dead  wood, 

r»r»o 
Pst^waas: 

Dotot. 

New  Caatls.* 

Wilmln<Ma. 


Savannah. 


Silver  CUt. 


luxxota: 
Itat  l.lnnd. 
SprlnitVkl. 
Rtaruiur. 
I  Sycamore, 

'.Vallcernr, 

lamas*  : 
Alllea. 
Brasll, 
BnwkvMe. 
Cohunnus. 
ConnerrviUa, 
Kvanarllle, 
Port  Wa; 


Ulayettr, 
La  pone. 

Marloo, 
Mk-hawakee. 
N»t»  Allmuy  ♦ 
XeW  CajUua. 

Pent. 

Ho-tith  Bend. 
lYrm  Haul*,* 
Union  City, 


Iowa: 
Ail*  it*  dm,* 
Atlnatlc. 
Rurlintcton,* 
1'iHlur  RkflilM, 
Clinton.* 
Council  Malta,* 

triivt-nntirt,* 

Decora!.. 
Dea  Mi  An  •»»,• 

Tluhtigt»*.* 

F..rt  PimIk*. 
Keofcuk,* 
Lyo-m.* 
M  ,f.'i  :  i, 
MAttdutl. Until, 
M'^otieello, 
Mt.  Plcaaant. 
Mutf-alin*,* 

OtskaJlMrMfk, 

otturnwa,* 
Slat*-  Onttv. 
Kajwah: 
AbUt-nt*, 
At  'ti'-t  n; . 
Blue  Rapid*, 

Toprfca.  ' 
Kkstttxtet: 
Bowbnff  tirccD, 
*  fivtnjtina. 
Freak  f***t. 
Henderson. 
Lcu.-t.IU..* 

£>■:::,•;• 


Lamhuha  : 

Kow  Orient-.  * 
Hawk  [ 

Auburn,* 


HoultoiL, 
I  t ..  ft  I  -1, 
pi.rtUm!," 
RoekUii.l/ 

MAiiTiaun>: 
AbnttvjMtlit,* 
Bali  i  in.  in». 

Frederick, 
Fn^lliurif. 
llvnitAw-n. 
Noriranii. 


Boat 

BrUthion. 
'  Brockton. 
Brtwltllne. 
Camhridite, 
t'liiirl.-.l„wn. 
Cheshire. 
Chioo|*e.« 
Ch'OijH-e  Tails, 
foooord. 
leavers. 
IMham. 
Ka<.t  Hamilton, 


UreanBeM. 
Ilrceaydle, 
Haverhill.* 


fatt- 

Lawrence. 


Lioorjln, 
Iic.wf.ll. 
Lynn. 
Ma  Id  en. 
M«H*.o1, 
Mrlttma, 
M*  ■ ii. 
Marhlehaad, 
MU-l.lWdt.rro. 
Hllfocti, 
Xatlek. 
N  ant  iwk  (*t»* 


X»rUi  Briil«»*, 
N.irttiiiiiij,t1  .it. 
"HI1 


Hhtill^r©  FftlU, 
ISonwrvUlt*. 
■•<  '  il !;  '.  I.i  in  * 
(to  HmlhA  Fall*. 
Boutb 

Se.H-kbrvljtt-* 


WakctVkM 


W  r:|lr.., 

Wewtfli-liL 
M  rtdt  Hprli 

w Inch  otter, 

Wfbum_ 
W«f-wU-r, 

MiminAR : 

AllCK*", 

Add  ArW\ 

II  Hi.|il'l«, 
i  a HJm . 
(.'onr-toatiiK-. 
Prtirtib, 
;-.i-t  -  u-ii 
liniod  Rarri,, 

Holly, 
l.-cia, 
J»rk<«:io, 
KiUainajMHi, 

1  Uir.ll.  I. 

KUUDwrll, 
niM  Huron, 
PiMilaiitl, 

Sa^i  ii nn  , 

l»uta. 
Wm  B«y  aiy. 

Maiikafo. 
MlumaimlU, 
St.  PhL* 

Millwnwr, 
WlMina. 


lUaalbal.* 
Kbjimw  Ctty,* 
StaJulla. 

5^ 


4  MiialiiL,* 
NeOrasIca  City. 
(Jrtnd  Island 
Nar»»s : 
A.»im  ciiy. 


<jonal»>n.* 
Uol^l  H.ll.' 
Halilllhm, 
Huilie.' 
Vlrclnla  City* 
New  IlAMnKiar  : 
Belhleh^Bi 
(  liir.1110111.' 

Ltover^'jlcr.  si. 
»nrmlnj(loii, 
Ureal  Kails. 
Keeue. 
Manchester. 
N».l,m  • 

ri)iuoui&. 

I'ortsiiKiiith.* 
New  Jranrr  : 
Mentetl 
 .11.  I  I. 

Un  jjiiisv 

"toffMNMPffsj* 


Saw  J  . 
Ha>kellM,iwn. 
Hohokeo.* 
Jersey  CHy. 
lAMlltert  Wile,* 
I^  .nir  Hraibrh, 
Mlllrllle.* 
M.jrnsliisrn.* 


PalfMK.U,* 

Verth  Am  boy.  • 
Kabway. 
8aJ«m, 
Trimtoii. 

Nrw  VotiK  : 
Allia.tv. 
ABiKta-j-Uaiu, 
Andes. 

Aubiirti,* 
Avon,, 
Ballition  Spa, 
B..t*vU, 
B*yi.ldft. 


55SK"- 

taiLiJoharle. 

Chalenomy. 

Cob>^«, 

CnllDCe  l'tolat, 

<  VKiperslown.* 

ComlasT,* 

DaiikSllb>. 

Helhl.' 

Hunalrk.* 

I  I.-  ..  *l,  r, 

UlravllJe. 

Llmtra.' 

•  n-.tii-iir. 

rUtlxnh, 

Kort  Edward,* 


Uanlea  Lily,* 

MMMsV 
lleaevs.* 
Olen^  . 


Jani^towa.* 


Utny, 
Lot*  port* 
Lonif  ' 


NkMlebrwn. 
Nealmrx. 
Neu-  tltVhtcn. 
New  llartfoetl. 
New  Yiwk  I  lly. 
Nlaxara  KaUs* 
Norwtch. 
(icderi^itlrir. 
nsarKO,* 
OweRO.* 
t  ■ — a  —  il 
p.rl  Hrron. 
HoK  J 


K.I* 


hm.iad. 


t'ouijhiei-mli'. 
Prospect  rsrk. 
rialtslinrKsi. 
Be  hnekl  Hp 
Rochester. 
Konie. 
Sanilosra  R|>tIb«s. 
Sehelieetady.* 
*aspcriKlno  tlrlitsTe. 
Husqiiehanna. 
Svra^u**-." 
Tiirrylown. 
ToAaaaoda. 

1  n  .v. 

Cllea,* 

Walton.* 

Whitehall, 

Wars,  lea, 

Warsaw.* 

Watertown, 

Waverly, 

Wast  Troy* 

Yutikrrs. 

N'-Htti  rsuira: 
Psvettivtlle. 


.'kroB.* 
Altiawe.-. 
Bcilnlre. 
IJellevoe, 

I     M.  t  'I  HI, 

Ch-reland, 

Int., 
.--I  Im,-. 


liayto 
Knirt  l.ls^rp*:il. 


IllMUiU. 

Lum-aMrr. 


FlO(Hi*T1.VAr.U: 

AlUiEhrtiy. 
AllentsiwBv, 
AI'iHtia. 
Ati'hliaU],* 
AahlamL 
l*w.vi*r  KaUa.* 
Bm<lf..nl. 

B.arofii, 

Bd-IU-foiin». 
IWblpbem'  -•-•co.Vi, 
B*Hrwk.* 
BtrailiikTlinin, 

UloOQUtrUI-JT. 

Dtairanltp. 
H.iTTxIfurn, 
Ri  '-r  ,1  ■ 

UlltlfT, . 

mrb.  ndaka, 

t  iirli-l.i  • 

("iituauqua, 
ChambsTabure'. 

ITe-wte-r. 

(larli'ii, 
t  oat«nvlDe, 
Cnhinibta.* 
( -.mil-  matttrh, 
(^jRlkllUbOt-kt'lL," 

t'orry 

Craw  foml  srtlle, 

1  Mi  iy 

I>j<mUutt<>irTi  ,• 

lh-.vlit.ioMn. 

Ihirstn'in;, 

Eaauiii,* 

Kbs-nwliurTf, 

Ki>hrata, 

RC 

Frniiklln* 

Cirmiabtoarn. 

lifilyHburr. 

lUin.rttJun, 

lUiuiwr. 

llarrlrtiitVe:. 

liiwl'.'n.* 

HidklatNliorv. 

llnn*MdjUs>. 

Ituntiorttwi. 


.mi.Mi.ira, 

•4jtiftt<iwu,* 
ifimett  Squar«. 


KrtiMttf 
Kilinnnititr. 
l^ini'AMts-r. 

I^wiKl'iwo, 
Ijj«.-k.liav<*m 
1.<--jc  ILi." 
Maliutirky  nty.* 
Mimrli  <  bunk,* 
.MkoiJvUI»>.* 
M  eo  tun  K-jburit, 
M':Kr-**t>ort, 

mSk. 

HoMWaOa, 

Mt.  Joy, 
New-  Uruhwn. 
Wuiilrtatwi^* 
Oil  ( Vv, 

I'ark.  r  tVy. 
I'miaiWi-bm. 
I'lni.i.x.dK 
l-Miatoo.* 

iMttbilTKh. 

I  I-.  Ill  'J  II  .• 
Mlaanayiil* 
IVtiitvOle.* 

I'lllTb-l'lIlt".* 
ICrailill)/. 
Ki  ii  •»••. 

li-wmi.HTiii*. 

fv*(fni. 

ItaiulM,* 
sii-iiii'-kiti,* 

^Iiwataiisliiab, 

.-|lltlJU7a'«, 

ta£  ik-ihlfhen* 


&AQ  Ant-  .iiir.  • 

L-  llt'f-711,111, 

t '  taii  : 

8«H  Laka  Clly. 

Park  CHy. 

X^waii  C«y 
Vctunivr 

IVIIonn  FoJIa, 

Bran-lom, 

Kurlleuciuo, 

>'alr  Hta.^1-4, 

Hyde-  Ham* 

RutUod. 

»t.  Ml  mm. 

BL  J-.lia.Uiry. 

Vpa'pniif*. 

Win.it.tr, 

Wort-VkXaT. 

Alt'iandria,* 

Pan-ill?.* 

FTudarts-kKrjuij. 

L-XJIiaTl. 

Lj  nrhburjf. 

Norfnlk, 

l'c-ief»UirT, 

Klcbinc<.d, 

SCannlon, 

Vait xmify  of  Viirrinla. 

Mi  lDCbi*«UT. 

WAaaiaoT*!,*  TraitrrnaT 
(■tymcaa, 

fUialUe. 
Vuni-Mlrr#T, 
Walla  Walla.* 
Wan*  ViRini«u: 
MnrUntalmnr. 
Paritt-nburjt. 
Wli.rlijur. 


KihkI  dti  Iao, 

JlUHUTtll*-. 

K(-iii)t>ba, 
La  On 


MUwauaw. 
FrairieduC»u^n. 
RarJne.* 
StiariaL 
Ce.MAr.4  : 
Barrit*, 
Bcithlw. 
Uramptna, 
Brantford,* 
tlifbaa  ,• 
l'<dliii(cw.K»d. 
ttanflaa.* 
Bui  IfjBMtaa. 
( i...  i.'M.  h. 

Uurlph. 

Hniifrix.  x.  a, 

fCauilit^n. 

ki[..-.t,  .  , 
liOtnl  'ii. 
MltrhHI, 

Mui.Il. .» I. 

«mawa, 
FtirWlal^. 

VlK-tiO**, 

Sartua. 

NorW, 

st  <  aibariticf, 

Kt.  Ciint*eniidi , 

st  i.it.lin-1. 

fit  1BM0UIM, 

M_  John.  X.  B 
Slir/lmw  ikt*. 

T.in:.iit»>. 
Tnin>. 

WalkHi-U-wfl, 

WlH.jM.f, 

W  limiprv. 

Hr 
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Allegan.  Michigan,  in  lat.  42'  N.,  long.  8?"  W., 
on  the  Kalamazoo  River,  in  in  a  valley  surrounded 
bv  seven  hills.  The  river  hut  rapid  descent,  af- 
fording a  fine  water  jwww.  Settled  in  18SS,  it  vru 
incorporated  an  a  village  in  1837. 

Water-works  were  built  by  the  village  in  1S71 
after  tbe  plans  of  Mr.  Phelps,  of  Kalamazoo, 
taking  the  supply  from  two  large  wells  sunk  near 
the  river  which  is  dammed  nt  this  |mint  by  a  dam 
of  stone  and  earth  8  ft.  high,  which  furnishes 
head  to  drive  a  turbine  wheel  which  operates  two 
Holly  rotary  pumps  forcing  water  directly  into  the 
mains  with  an  ordinary  pressure  of  80  lbs.  and  fire 
pressure  of  120  Ihs. 

Distribution  is  by  cast-iron  pipe,  of  which  4 
mile*  are  laid  of  from  12-in.  to  4  in.  diameter, 
witli  SH  tire  hydrants  and  200  taps.  Wrought  iron 
service  pipe  is  used. 

The  population  in  1880  was  3.010,  and  the  daily 
consumption  25,000  gallons. 

The  works  have,  ccsrt  $10,000  and  the  gross  re- 
ceipt* havoluMi  about  |1 10.0110.  There  is  a  bonded 
debt  of  $17,500  bearing  10  per  cent.  Tim  racatpto 
in  1880  were  $1.1U8  and  the  expenses  «1,2S5. 

The  works  are  managed  by  a  superintendent. 
This  was  held  for  three  years  by  Alvy  Rosanian, 


for  seven  years  past  by  Clark 
CLXXXlt.— fUBSIA. 
Sam  is,  Canada,  is  un  the  St.  Clair  River.  2  miles 
below  the  foot  of  Lake  Huron.  Settled  in  I  KM  it  was 
incorporated  as  a  town  in  1857.  VYuU-r-worIca 
were  built  by  the  town  in  187»,under  the  direction 
of  a  committee  of  the  council  and  R.  Turner. 

The  supply  is  taken  from  the  river  through  aSO- 
in.  iron  pipe  206  ft.  long,  and  pumped  directly  into 
the  mains  by  four  Holly  steam  pumps  arranged  in 
pairs  and  working  horizontally,  each  pair  con- 
nected to  one  shaft.  One  pair  bas  steam  cylinders 
of  15-ln.  and  water  cylinders  of  8'2-in.  bore,  with 
18-in.  stroke.  The  other  pair  has  steam  cylinders 
of  10l4-in.  and  water  cylinders  nf  ft-in.  bore,  with 
15-in,  stroke.  The  ordinary  pressure  is  83  to  33 
lbs.  and  the  fire  pressure  80  to  1 10  lbs.  Wood  is 
used  for  fuel.  Distribution  is  by  cast-iron  pin*'  of 
from  12  to  4-in.  diameter,  of  which  0.20  miles  are 
in  use,  with  74  fire  hydrants,  131  gates  and  528 
taps.    Lead  service  pipe  is  used. 

The  population  in  1881  was  4,000  and  the  daily 
consumption  280,000. 

The  works  have  cost  to  Dec.  31.  1881,  $5a,5KI.«0, 
and  the  receipts  have  been  (17.6tW.75.  The  bonded 
debt  is  (70.000,  bearing  6  per  cent,  interest.  The 
interest  is  paid  out  of  taxation.  In  1881  the  ex- 
penses were  $2,833.74  and  the  receipts  (4.184.44. 
The  only  accident  which  has  occurred  was  the 
breaking  of  the  suction  pits?  by  ice  a  few  years  ago. 
This  was  repaired  at  a  cost  of  (000.  Robert  Tur- 
ner, the  engineer  and  superintendent  of  the  works, 
'   to  a  committee  of  the  council. 

[TO  BB  CONTINUED.] 
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The  receipt  of  statistics  as  follows  is  acknowl- 
edged with  thanks.  From  Stiles  Kennedy,  Presi- 
dent, statistics  and  water  rates  of  St.  Louts  (" 
igan)  Water- works.  From  Clark  Nichols,  I 
intendent.  statistics  and  water  rates 
(Michigan*  Water-works.  From  A.  A. 
Water  Commissioner  and  Superintendent,  statis- 
tics and  water  rates  of  Greenfield  (Mass.)  Water- 
works. From  C  U.  Rtickney.  Clerk  o(  Water  Co., 
statistics  of  Chicopee  (Mass.)  Water-works  and 
water  rates.  From  Thomas  C.  Lovell.  Superintend- 
ent. a.attstics  of  Fitchburg  (Mass.)  water-works 
I  and  full  set  of  reports  of  water  communion  cm 
from  1871  to  1880.  From  J.  T.  Sawyer.  Presi- 
dent, statistics  and  rates  uf  water-wnrksof  Waver- 
ley  (New  York)  Water  Com|»ny.  From  D.  A.  Mc- 
Donald. Manager,  statistics  and  water  rates  of 
Batavla  (N.Y.)  water  supply.  From  Robert  Turner, 
Chief  Engineer,  statistics  and  water  rates  of  Sarnia 
(Oanada)  water-works  and  reports  for  1880  and  1881. 
From  Charles  W.  S.  Seymour,  Superintendent, 
statistics  and  water  rates  nf  Hinghani  (Mass.) 
Wider  Company.  From  J.  II.  Quiglcv,  Superin- 
tendent, statistics  of  AteluVm  (Kansas)  Water- 
works. From  James  Middleinlat,  Superintendent, 
statistics  of  Delhi  IN.  Y.  >  Water-works  tympany. 
From  J.  O.  McClure,  Engineer,  statistics  ami 
water  rates  of  Wursaw  {S.  Y.i  Water-worka 
Company.  From  J.  R.  T<sld,  Registrar,  municipal 
of  Norfolk,  V.,.,for  y.-ar  ending  June  80, 


n-ports  r 
1881. 


In  the  tables  which  we  publish  to-dav  giving 
statistical  information  regarding  tlie  water  works 
o(  175  towns,  our  ruiders  will  notice  several  blank 
spaces.  The  reason  of  this  is  that  the  information 
needed  has  not  Is-en  furnished  in  reply  to  p-ijuests 
sent  for  it.  We  irusi  that  iwuue  person  in  every 
one  nf  the  towns  the  statUtic*  of  which  an*  im- 
perfect, will,  assiKJU  as  practicable,  forward  to  Mr, 
Croes  the  missing  data. 
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.   but  will  street-basins,  traps,  ventilation  and  inspection  ate 
form  the  subject  of  future  pupeia  in  EsaixxEBiso  than  stated,  and  the  combined  system,  which  is 
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the  one  generally  iu  use  with  u«,  i*  carefully  con- 
sidered in  all  Its  bearings,  and.  after  giving  the 
advantages  of  the  method,  the  objections  which 
are  urged  against  it  by  the  advocates  of  the  sepa- 
rate  system  are  fairly  given,  so  that  one  should  be 
In  no  doubt  as  to  their  relative  menu.   The  ob- 
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News,  as  being  of  greul  value  to  our  readers, 

In  the  introduction,  the  author  considers  the 
various  causes  which  tend  to  influence  the  judg- 
ment in  forming  an  opinion  as  to  the  merit*  of 
particular  systems  to  be  accepted,  and  show*  that 
the  question  should  really  reaolve  iUelf  into  con- 
sidering it  In  two  aspects:  Find,  as  the  works  are  jections  against  the  combined  system,  on  sanitary 
to  receive,  convey  and  discharge  organic  waste  grounds,  are  considered  as  substantiated  only 
products,  the  decomposition  of  which  is  either  when  it  has  been  iniperfealv  designed,  built, 
directly  or  indiiectly  the  cause  of  unhealthy  influ-  maintained  or  applied — difficulties  to  which  the 
once,  it  iaj  necessary  to  examine  them,  first  of  all,  separate  system  is  equally  exposed,  and  perhaps 
from  a  sanitary  point  of  view.  When  a  satisfac-  from  its  greater  complexity  in  some  cases  even  in 
tory  aluudard  in  this  directiou  can  lie  reuchrd,  the  a  greater  degree.  W  iiere  purification  of  sewage  is 
next  inquiry  is  into  the  expense  attached  to  tlieir  needed  it  will  depend  upon  local  conditions 
~~-  1  execution  ;  in  other  words,  into  the  least  possible  whether  the  combined  system,  with  proper  inter* 
ANNOUNCEMENTS  cosf  at  which  a  sanitary  condition  can  be  attained,  ceptinn  of  sewage,  is  to 'be  therefore  avoided,  but 

  *         These  two  considerations  alone  decide  their  merits,  our  author  is  positive  that  it  "  will  not  be  on  any 

*»na»  ..i  - u b«Tlp«loii.  To  U»  I'Bited  states  sod  it  will  be  found  that  several  of  the  systems,  if  general  defect  of  the  system  itself." 

nd  maintained.      The  expense  of  a  'sewerage  system  does  not 
•reels,  and  that  merely  Include  its  tirst  cost,  hut  it*  annnal  cost  as 
'.  O.  order,  payable  to  Uno.  II.  Kaon.        their  relative  advantages  will  depend  mainly  on  well,  for  maintenance.    When  systems  are  com- 

the  question  of  four.    As  tlie  latter  varies  with  the  I  pared  financially,  it  should  he  done  with  reference 
of  Advertising,  one  inch.  IS  liar*,  one  loeer-  local  conditions,  it  is  evident  that  tliese  will  al-  to  the  objects  tbey  accomplish.     The  combined 

most  wholly  determine  the  selection  of  the  system. 
UENEUAL  SYSTEMS  AXD  THKJK  ArtUCiTIOS*, 
These  systems  are  two,  the  "dry  removal  "  and 
the  "  water  carriage."     After    explaining  the 
principles  of  each,  and  considering  the  circum- 
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can  naturally  only  compete 
tern  "  in  case*  where  both 

alike  are  to  be  provided  for."  The  economy  of  the 
combined  or  separate  svstem  depends  mainly  on 
the  following  conditions: 

water  must  he  carried  off  under 
districts,  and  where  new 
purpose,  it  will  gen- 
also  in  densely  inhabited  dis- 

concludes  that  it  can  compare  favorably  with  the  >»e  an^mstimce^hat  the  pmrwrtion  of 

••water-car^  follow  lo  wdl  be  greater,  and  there, 

ing  circumstances: 

1.  Small  towns,  on  account  of  the  expense  of 
cartage. 

2.  Town*  whore  the  regular  exchange  of  tlie 
pails  used  can  lie  enforced  with  almost  military 


«ts»r«  under  which  ••  msaponls  '*  are  len«t  harm- '  .  .  ii„,- 

ful,  and  are  to  a  certain  extent  admissible  in  cer-  must  las  taS  tit 

tain  localities,  the  author  proceeds  lo  explain  the  ^  c?,««« 
various  methods  in  use  for  •'  dry  removal."  and  from  he  an 

...  i..      .i...  l.    1,1.  «,k  ,1..  ariLte.  irom  int  t  in 
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4.  Localities  where  works  of  sewerage  would  be 
very  expensive ;  and 

.1.  Where  the  waste  water  can  be  led  over  the 
surface  of  the  ground  without  causing  offense. 

It  will  depend,  therefore,  entirely  on  local  re- 
quirements and  peculiarities,  to  determine  which 
of  the  two  methods  is  more  desirable. 

The  system  by  "water  carriage"  I  what  fat 
culled  "  sewerage  ")  is  then  examined,  which  con- 
sist* in  n  system  of  continuous  underground  lin- 
liertneta  ble  channels  causing  an  immediate  and  com- 
plete self-removal  of  all  excreta  and  waste  water 
from  the  dwelling  to  the  place  of 
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up.  and 

the  circumstances  under  which  the  demand  for 
improvement  in  sewerage  works  arose,  and  the 
origin  of  the  "  separate"  system  of  water  carriage, 
anil  the  reason  for  regarding  some  one  of  the 
water  carriage  srstems  a*  preferable  to  the  dry 
methods,  and  the  circumstances  under  which  it  is 
to  be  preferred,  as 

ily  in 
lings, 


L  When  a  regular  water-supi 
quantities  is  furnished  to  the  dwel 
the  most  essential  condition. 
2.  When  waste  water  is  sumciently  abundant 
Inl&OMr.  Rudolph  Hertng.  Civil  Engineer,  of  and  foul,  and  therefore  requires  rapid 'rrmuval  to 
Philadelphia,  visited  Europe  for  tlie  purpose  or  a  distant  point,  which  will  usually  Tollow  the 
examining  the  various  systems  of  sewering  cities  present  condition,  especially  in  large  towns, 
as  practiced  there  and  the  applicability  of  the  va-   .  3-  "  hen  the  population  isdense.  which  relatively 
ritiu*  method*  in  use,  wholly  or  in  part,  to  this 
errantry,  and  in  a  report  made  to  the  National  Board 
of  Health  gives  at  length  the  result  of  his  observa- 
tions willi  a  thoroughness  which  leaves  nothing 
to  be  desired.    The  National  Board  of  Health  pub- 
lished this  report  in  a  supplement  to  their  Bulletin 
of  Doc.  24,  I  SMt>.    Mr.  liering  spent  many  months 


ises  the  expense  per  inhabitant. 
4.  When  the  topographical  features  anil  loca- 
tion* of  the  town  do  nut  require  an  unreasonable 
outlay  of  money.  Water  carriage,  for  instance, 
would  not  be  economical  to  small  towns  on  very 
sleep  ai<d  irregular  slopes,  with  the  lock  near  the 
surface,  or  where  the  site  is  a  long,  narrow  strip 
in  the  <  xaminatinn.'and  the  report  is  the'reaiiit  of  *lo««  theshore  of  a  large  river,  when  the  expense 
much  patient  labor  and  chssi  observation,  and  of  sew  erage  would  be  out  of  proportion  to  itabcne- 
»how»  on  intelligent  gro»p  or  the  salient  points  of  fit"  nrrr  dry  .removal  method, 
this  intricate  problem  as  exemplified  in  the  prac-  5-  Where  the  duqioaal  of  sewage  offrrs  no  great 
Uoe  of  the   oldest    countries,   and    illiutnilei  difficulties  ur  expense. 

the  principles  deduced  therefrom  so  happily  6.  Finally,  in  general,  where  the  interest  of  the 
that,  in  tlie  interest  of  sanitation  in  this  amount  Invested  in  sewerage  bonds  will  be  smaller 
country,  we  are  induced  to  call  attention  to  this  re-  than  the  cost  of  dry  removal,  provided  the  latter 
port  a*  cmlsslying principtr*  which  are  applicable  is  kept  up  to  a  sanitary  standard.  This  condition 
to  all  localities.  In  the  cities  of  l»ndon,  Paris,  will  cause  tile  advantages  of  water  carriage  to  in- 
Berlin.  Vienna.  Llvervsiol.  Hamburg.  Frankfort-  crease  with  the  size  or  the  cities,  but  the  precise  cosionAlly  ei 

point  at  which  sewerage  become*  cheaper  than  a  provision 
the  dry  removal  can  only  tie 

of  statistics  of  the  locsdi-  local  peculiarities.  limits  by  each  of  the  system  named,  provided  they 

ty.  population,  area,  number  of  dwellings,  nior-  After  considering  the  relative  merits  of  tlie  dry  are  designed  and  built  in  a  jierfeet  manner,  and 
tality,  etc.,  management  of  the  works,  design  and  method,  and  that  of  the  general  water  carriage,  we  in  acconiancc  with  the  peculiarities  of  the  locality 

come  to  consider  the  latter  more  in  detail,  when  and  proper  care  given  to  the  maintenance.  A 
it  divides  itself  into  the  "  combined  "  and  *'  sep-  misapplication  on  one  hand,  a  neglect  on  the 
urate  "  system;  the  Latter  again  sub-divided  into  other,  may  have  a  greater  influence  on  the  sanitary 
the  ordinarv,  the  Shone,  anil  the  pneumatic,  or  '  condition  growing  out  of  any  single  system  than 
Ijerneur-systi'ins.  the  difference  between  any  two  system*  can  have 


on-tbe-Msin.  DiinUlc.  Brighton.  Oxford  anil  An- 


ion? i  ncrease  the  sites  or  the  separate-sewage  pipe*, 
yet  without  decreasing  those  or  the  rain  water 
sowers;  while  the  sites  of  the  combined  would 
not  vary  with  the  population  because  the  quantity 
of  sewage  is  much  less  than  the  quantity  within 
which  the  amount  id  storm  water  can  be  esti- 
mated; but  what  is  or  more  Importance  is  the  fact, 
that  iu  closely  built  up  sections  the  surface  wash- 
ings from  slight  rains  would  carry  an  amount  of 
decomposable  matters  into  the  rain-water  sewers, 
which,  when  it  lodges  as  the  flow  ceases,  will 
cause  a  much  greater  storage  of  filth  than  in  well- 
designed  combined  sewers  which  have  a  con. 
ttnuous  flow,  and  generally  also  appliance*  far 
flushing.  In  cities  which  give  Indications  of 
rapid  growth  these  points  become  of  importance 
when  selecting  a  system. 

Srftamtc  .Vpxfrra. — The  ordinary  separate  system 
as  used  in  ICnglaml  consists  uf  a  pipe  line  extend- 
ing Into  each  house,  there  to  receive  the  hulls* 
drainage,  generally  with  some  rain-water  from 
tlie  yards  and  back  buildings.  The  remainder  of 
the  rain-water  is  taken  off  through  separate  sewers, 
or  over  the  surface.  Flushing  arrangements  of 
some  kind  ore  necessary,  a*  are  also  man -hole*  for 
inspection.  Where  the  Field  lank  is  used,  no 
necessity  exist*  fur  taking  any  rain  water  into  the 
house  drains.  But  experience  is  still  needed  to 
I  determine  how  for  it  becomes  proper  to  exclude 
all  tain-water.  Good  examples  of  this  system  are 
found  at  Oxford,  Reading,  Tottenham  and  some 
other  small  English  towns. 

The  Shonr  .S'jafewi.— This  is  a  variation  of  tltc  or- 
dinary  separate  ay  statu,  and  consists  in-lifting  small 
quantities  of  sewage  at  any  convenient  number  of 
points,  so  that  it  can  continue  its  course  in  shallower 
1  sewers,  and  with  better  grade.  The  economy  and 
convenience  of  compressed  air  in  transmitting 
power  to  long  distances  in  comparison  with  steam 
direct  makes  the  principle  n  practical  one,  bat 
this  method  hiss  been  put  in  operation  as  yet  but 
on  a  small  scale  for  experiment  in  one  locality  in 
Wiexham,  but  the  principle  would  appear  to  be 
sufficiently  applicable  to  peculiar  localities  as  to 
justify  its  consideration  as  n  system,  the  value  of 
which  remains  to  be  proved. 

The  LitrnrMT  or  jatintinaftc  susfent  is  then 
explained,  and  tbr  relative  merits  of  these  sep- 
'  arate  systems,  as  compared  with  the  com- 
bined, 'are  fully  gone  into;  and  as  the  san- 
itary demands  upon  a  system  of  sewerage 
consist  in  the  prevention  of  decomposition 
to  the  greatest  posaildr  extent,  thia  object  can  best 
be  ohtained  by  n  rapid,  steady  and  complete  re- 
moval of  all  decomposable  matter  entering  the 
sewers  in  a  fluid  state,  anil  also  such  solids  as  oo 
enter  them  and  obstruct  the  flow,  and 
a  provision  for  the  safe  escape  nf  vitiated  air. 


construction,  shape,  sixe.  depth,  grade,  ventila- 
tion, etc.,  of  the  sewers,  materials  of  construction. 
di*|K>sal  of  sewage,  cost  uf  construction,  a*  also 
of  management  and  maintenance  and  details  or 
all  important  appliances  in  vogue  iu  these  vari- 


under  good  conditions;  and  a*  tlie  conditions  are 
so  liable  to  variation  in  different  localities 
rticular  t 


uus  cities,  from  the  operations  of  which,  a*  ub-  The  combined  system  consist*  in  a  network  of 
served  by  him,  he  deduces,  the  principles  enuncia-  sewers,  having  sufficient  capacity  for  the  removal 
ted  in  hi*  report.  The  drawing*  accompanying  of  a  certain  amount  of  storm  water,  in  addition  to 
this  rc]>ort,  wb  learn,  are  marvel*  of  accuracy  ana  the  sewage,  and  having  inlets  for  its  reception 
clearness!,  and  which  will  be  published  by  the  Na-  along  the  streets  as  well  as  in  the  yards  ami 
Uonal  Board  of  Health,  in  their  Bulletin  for  lust,  i  houses. 
The  reports  or  the  various  cities  are  very  tnin- '    The  necessary  arrangement*  with  reference  to  1  of  what  has  been  promised,  reaches  the  following 
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localities. 

Mr.  Hering,  after  a  careful  review  of  all  tliat 
ha*  been  accomplished  and  a  proper  consideration 
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conclusions 

SJ-HtCIUH. 

•■  The  combined  system  is  mutable  when  rain- 
water must  be  carried  off  underground  from  ex- 
tensive district*.  i^specially  when  they  are  closely 
built  up,  as  in  Unbelt  lea,  and  where  new  sewers 
must  be  built  for  this  purpose. 

••Where  purification  is  not  minin-d  ur  hi  pot 
difficult,  and  storm-water  overflown  are  not  objec- 
tioitnble  in  polluting  the  stream*. 

"  Whm<  ■>  sufficient  amount  of  water  or  sewage 
la  available  for  flushing  the  larger  newer*. 

"The  best  examples  were  found  in  Frankfort. 
London,  Hamburg.  Brighton,  Liverpool,  Berlin 
und  other  towns. 

"Tlie  separate  system  is  suitable  where  rain-water 
does  not  require  extensive  underground  removal 
and  can  be  concentrated  in  a  few  channels  slightly 
below  the  surface,  or  where  it  can  safely  be  made 
to  flow  off  entirely  on  the  surface. 

••  Such  conditions  are  found  in  rural  districts, 
where  the  population  ia  stuttered,  on  small  or  at 
least  short 


as  the  slope  increases  and  as  the  surface  is  lew 
premrable  to  the  water,  and  riVeiwarji  proportion- 
ately an  the  area  increase*.  Tile  only  formula 
heretofore  in  use  which  has  a  similar  tendency  " 
the  one  recommended  by  the  editor  many  ysars 
since,  and  used  by  some  engineers,  known  as 
Hawksley's,  which  was  used  In  the  main  drainage 
works  of  "l/>mlon  for  the  outfall  of  storm  waters. 
I  s  this,  A  -  acics  drained  with  a  rainfall  of  I  in. 
to  the  hour.'  a  m  length  in  feet  in  which  the 
•ewer  falls  1  ft. 
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"  Where  there  ia  an  existing  system  of  old  sew- 
ers, which  cannot  be  made  available  for  the  proper 
conveyance  of  sewage,  yet  can  be  used  for  storm- 
watei  removal. 

"  Where  purification  is  expensive,  and  where 
the  river  or  creek  is  so  small  that  even  diluted 
sewage  from  storm-water  overflows  would  become 
objectionable,  especially  when  the  water  is  to  be 
uaed  for  domestic  purposes  at  no  great  distance 
below  the  town. 

"Where  pumping  of  the  sewage  is  found  too 
expensive  to  admit  of  incmasvd  quantity  from  in- 
tercepting sewers  during  rains,  which  can  occur  in 
very  low  and  flat  district**. 

"  Where  it  is  necessary  ttf  build  a  system  of 
sewers  for  house  drainage  with  the  least  cost  and 
delay,  and  the  underground  rain-water  removal, 
if  at  all  necessary,  can  be  postponed. 

"  Under  surh  conditions  the  onlinary  separate 
system  can  generally  be  applicable,  yet  certain 
special  features  of  the  locality  may  determine  in 
favor  of  Shone'e  system  :  for  Instance: 

■■  Where  pumping  of  the  sewage  to  moderate 
elevations  is  advantageous  or  required  at  several 
or  numerous  points  not  greatly  distant  from  each 
other,  in  order  to  increase  the  grade  and  velocity 
between  them. 

'•  Where  deep  excavation  is  very  expensive, 
either  from  being  under  the  level  of  subsoil 
water  or  in  rock,  and  where  shallower  sewers 
with  better  grades  and  intermediate  lifts  could 
be  substituted,  as  in  undulating  grounds  with  nick 
near  the  surface  when  the  sewage  is  to  1st*  curried 
acrusA  the  ridges,  or  in  low-lying  and  very  flat 
districts  with  excavations  under  water. 

"  Finally,  in  mentioning  the  applicability  of 
Lierneur's  system,  it  must  be  added  that  it  is 
extremely  doubtful  whether  it  can  compete  with 
the  other  systems  in  any  locality. 

>■  In  conclusion  It  may  be  said  that  as  quite 
different  conditions  may  occur  in  the  same  town, 
it  la  possible  and  practicable  to  adopt  several  sys- 
tems tor  it.  It  may  be  found  expedient  to  exclude 
rain-water  from  certain  areas,  whereas  the  com 
bincd  system  would  be  advisnhle  in  others.1' 
M  THK  MMC1X  ANb  COXSTRt'i  Til  IN  <iF  KRWEUX. 
The  alignment  ia  first  considered,  and  its  bear- 
ing on  the  efficiency  of  the  works  shown,  but  the 
reference  to  plates  ('which  are  as  yet  unpublished), 
as  essential  to  a  proper  understanding  of  the  sub- 
ject, will  prevent  our  following  the  author  in  this 
branch  of  the  subject. 

The  next  consideration  is  that  of 
grades  and  construction. 

Size. — This,  as  aside  from  othi 
affecting  very  seriously  the  ttwt,  la  a  matter  of  the 
first  importance.  If  too  Large,  it  Is  liable  lo  lie- 
come  obslmcted  by  deposits,  and  if  too  small,  to 
choke,  or  fail  to  carry  off  the  sewage. 

Kx|Mirience  has  led  engineers  to  he  careful  in 
both  directions.  The  smallest  sixes  for 
common  sewers  used  in  Europe  are  H  nr  9 
Inches.  Up  to  a  diameter  of  18  or  20  inches, 
vitrified  pipe  are  used,  beyond  this  concrete 
or  brick.  Where  sewage  alone  is  to  be  conveyed, 
its  quantity  determines  the  size.  This  quantity  is 
usually  taken  as  equal  to  the  water  supply, 
hut  unlike  the  latter,  alxmt  one  half  is  estimated 
as  discharged  iu  from  six  to  nine  hours,  and 
should  fill  tike  sewer  to  about  one  half  of  its  capac- 
ity. Where  rain-water  is  to  lie  carried  off  the 
quantity  estimated  is  very  variable  [  this  variation 
and  th"  causes  are  explained,  and  attention  called 
to  the  variation  which  ap|sears  between  the 
amount  of  rainfall  in  a  given  time,  and  the 
amount  which  reaches  the  sewers,  and  the  neces- 
sity which  exists  for  more  extended  observations 
on  th  Is  point.  In  this  connection,  as  it  is  well 
known  that  over  extended  areas  the  amount  to  lie 
delivered  is  not  in  the  direct  ratio  of 
the  areas  to  be  c  trained,  Mr.  Hiring 
submits  a  formula  (the  result  of  extended  observa- 
tions in  Germany!  for  the  determination  of  this 
quantity  _  and  wherein  the  ami.unt^ven  by  the 
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wbttria  V  =  cubic  feet  per  acre  per  second  reach- 
ing the  sewer. 

c  -  coefficient  runging  from  0.81  to  0.  *5,  depending 
upon  the  nature  of  the  surface,  the  higher  incfli. 
cleut  being  for  paved  streets  and  roofs,  the  lower 
for  rural  sections  in  suburbs. 

/—average  intensity  of  rain  during  the  period  of 
the  heaviest  full,  in  cubic  feel  per  second  per  acre, 
the  amounts  ascertained  for  Central  Europe  being 
found  to  be  at  the  rate  of  from  1 to  S'i  tier  hour. 

.S=general  grade  of  area  drained  per  thousand. 

^l=area  drained  in  acres. 

Evtelwein's  formula  is  generally  used  in  London. 
Berlin,  Hamburgh  and  Liverpool ;  Pruny 'sin  Paris: 
Darcy  and  Hiu-quis'  in  Vienna.  Lmdley's  in  Frank- 
fort, 'file  results  differ  but  little  when  the  formula 
is  properly  applied. 

Shape.—  The  shape  of  sewers  is  not  uniform  in 
practice.  Generally  the  egg  shape  is  adopted  for 
all  sewers  of  the  combined  system,  when  large 
enough  to  be  entered  :  when  smaller,  the  circular 
.ham  is  preferred.  In  Paris,  owing  to  the  method 
or  cleansing  by  flushing  trucks,  a  composite  section 
becomes  necessary,  the  edges  of  a  atvetlt  in  which 
the  sewage  flows  being  provided  with  iron  raits 
for  the  wheels  of  the  trucks.  On  one  or  both 
sides  is  a  foot-path  for  the  workmen,  and  the 
whole  covered  by  a  semicircular  arch,  within 
which  water  pipes  and  telegraph  wires  are  sus- 
pended.   Blanch  sewers  in  Paris  are  oval. 

The  egg-shaped  sewers  in  Pans,  Vienna  rind 
Hamburgh  have  a  comparatively  flat  invert, 
others  more  pointed  (mi's,  as  in  Knglaiul,  in  Frauk- 
fort  and  Berlin.  The  latter  appear  the  more 
preferable,  form,  us  they  were  found  to  need  less 
cleaning  and  flushing  than  those  w  ith  flat  inverts. 
In  Frankfort,  where  on  account  of  the  narrow 
streets  many  of  the  sewers  wen*  built  by  tunnel- 
ing, it  was  preferred  to  build  brick  sowers  8  ft.  high 
where,  indeed,  a  pipe  sewer  would  have  sufficed. 

Gradient*.— The  grades  determined  lueasurally 
by  that  of  the  streets,  are  made,  as  a  rule,  as  great 
as  piacticabte.  In  England  it  is  not  recommended 
to  give  a  velocity  greater  than  0  ft.  per  second, 
to  avoid  wearing  away  the  inverts.  In  Berlin, 
the  Velocity  is  reduced  to  that  which  will  prevent 
deposit.  House  connections  require  a  grade  sel- 
dom lew  than  1  In  50.  Valley  line  sewers  rarely 
less  than  1  In  1,000,  and  intercepting  sewers  were 
given  grades  as  low  as  1  in  4,300.  as  in  Paris.  In 
Hamburgh  and  Westham,  near  London,  some 
were  built  even  level,  and  during  floods  discharged 
in  either  direction.  In  the  tlischarge  of  storm 
water,  the  hydraulic  grade  is  lo  be  considered,  and 
not  that  of  the  invert:  this  is  particularly  necessary  ! 
to  be  regarded  in  sewers  discharging  at  tide  water, 
the  hydraulic  grade  having  its  reference  to  high 
tide.  It  will  be  noted,  that  to  give  the  same 
velocity  as  large  sewers,  tlie  grade  of  small 
sewers  must  Is?  gnsatcr  than  the  large. 

CmufrwrfioH.-  One  of  the  reasons  why  the  | 
European  sewerage  works,  whenever  they  had 
any  pretensions  of  being  built  on  a  system,  are 
better  than  ours,  is  mainly  owing  to  the  greater 
care  which  is  generally  given  to  their  construction. 
The  materials  arc  more  carefully  sclented,  and  the 
works  arc  more  substantial.  Hub-soil  drainage  is 
affected  in  some  places,  as  Oxford  and  Berlin,  bv 
a  line  of  dram-pipes  laid  below  the  sewer.  In 
Viennu  und  Breslau  thev  are  laid  over  or  on  each 
side. 

The  relative  smoothness  of  the  sewers  is  found 
to  have  an  appreciable  influence  in  preventing  de- 
|iosits.  Pipes,  cxrept  near  dwellings,  when  grease 
adheres  to  the  sides,  show  but  a  slight  coating  of 
adhering  matter,  as  compared  with  sewers  of 
brick  and  stone.  Concrete,  when  smoothly  plas- 
tered with  cement,  likewise  showed  but  a  slight 
coating,  if  any.  The  odors  from  concrete  sewers 
so  plastered  were  said  to  be  less  than  from  brick 
sewers,  and  inspection  confirmed  it.  In  Vienna 
one  nf  the  water  reservoirs  was  jsirtly  lined  with  a 
smooth  coating  of  cement,  and  partly  fared  with 
sandstone.  The  clean  condition  of  the  former, 
compared  with  the  slimy,  greenish  surface  of  the 
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latter,  although  built  at  the  same  time,  would 
seem  to  confirm  this  opinion. 

Jane/ions.— Attention  is  called  to  the  proper 
method  of  connecting  branches,  as  of  more  im- 
portance than  generally  supjaiarsl.  House  drains 
and  small  pita's  are  usually  made  from  30'  to 
•45'  ;  on  large  sewers,  with  as  long  radius  as  is 
practicable,  but  in  smaller  sewers  other  consider- 
ations may  limit  the  length  of  curve  to  the  length 
of  a  man-hole,  that  one  man-hole  may  command 
a  view  for  inspection  over  two  tangents.  In  large 
sewers,  to  prevent  eddies  (a  fruitful  cause  of  de- 
posits), great  cure  is  necessary  to  make  the  junc- 
tion as  gradual  as  possible,  aiid  at  the  same  time 
the  channel  district.  This  is  effected  by  the  so- 
tonguea,"  built  at  the  intersections,  which 
ot  be  well  explained  without  tlie  drawing, 
ami  thcreloic  deposits,  were  entirely 
avoided  by  thi«  device,  as  was  apparent  wherever 
they  were  used  in  England.  V 
burgh,  and  the  reverse  apparent 
not  used  in  Berlin  and  Palis. 

Appendage*,  such  as  street  basin*, 
ouUalls  and  overflows  an'  next  considered, 
(treat  diversity  of  practice  obtains  as  to  tlie  alse 
of  the  st  rci  t  *  basins.  Their  depth  is  dependent 
upon  the  climate,  being  twice  as  deep  in  Germany 
as  in  England,  and  with  reference  to  the  vicinity 
for  tapping  the  outlet  to  the  sewer,  in  some  locali- 
ties it  appeals  to  have  proved  beneficial  to  dis- 
pense with  any  taps  for  the  street  basin,  but  Mr. 
tiering  is  not  prepared  to  recommend  it  for  Ameri- 
can cities.  The  use  of  man-holes  varies  both  in 
dimensions  and  frequency.  Over  small  sewers, 
they  should  be  at  less  intervals  than  in  large  sew- 
ers, and  should  be  placed  at  every  change  of  direc- 
tion and  grade.  In  Paris  they  are  fixed  at  164  ft. 
apart :  in  Vienna  the  distance  is  about  2u0  f I. ;  in 
Hamburg  850  to  400  ft.;  in  Frankfort  540  to  800ft. 
for  large  ami  '2M  to  800  ft.  for  small  sewers,  and 
have  open  grating  covers  fur  ventllatlon.and  catch- 
polls beneath  to  arrest  the  street  detritus. 

Storm  Overflows.— These  are  mostly  confined  to 
Intercepting  sewers,  and  their  usessre  sufficiently 
apparent,  but  require  to  be  properly  adjusted  to 
the  service  expectod  of  them. 

Outfall*,— The  positions  of  these  are  mtinlv  de- 
termined hv  the  topography  of  the  locality.  When 
the  hydraulic  gradient  cannot  be  raised  to  high 
water  at  tlie  outfall  without  causing  the  flooding 
of  cellars  or  even  entire  districts  in  the  city,  it  be- 
comes necessary  to  close  the  outlet  by  a  penstock 
or  tidal  flap  to  prevent  the  tide-water  from  enter- 
ing the  sewer,  which  then  acts  as  a  storage  tank 
until  tlie  tide  recedes.  This  treatment  is  common 
in  I>mdon,  Hamburg,  Dantzig  and  other  places. 
In  the  case  of  a  hcavv  rain-storm  during  tlie  time 
when  the  sewers  are  lockisl  against  high  tides, 
serious  results  are  apt  to  follow  if  some  such  pro- 
vision be  Dot  mode. 

IViifiAifioM. — On  thiB  subject  there  are  very  de- 
cided and  opposing  views.  Many  different  meth- 
ods have  lieen  tried  and  none  of  them  singly  have, 
satisfied  nil  requirement*.  Mr.  Hering  explains 
the  various  metbisls  with  the  objections  to  each, 
and  describi-i  the  most  common  and  effectual  and 
least  expensive  method  to  be  the  man-hole  shaft 
with  iron  grating  and  provided  with  pan.  as  men- 
tioned under  the  head  of  roan-holes,  and  he  classes 
this  branch  of  the  subject  a*  follows  :  •'The 
conclusions  which  present  themselves  tuny  now  tie 
stuted  as  follows :  Tlie  meat  economical  and 
effective  method  of  ventilation  la  by  short  shafts 
in  the  streets,  placed  at  frequent  Intervals.  The 
next  best  method  is  a  free  communication  with 
the  outer  air  through  the  soil-pipes  of  1 
under  the  proviso  that  " 
strocled." 

Undor  the  head  of  mnintenanre  of 
trork  the  following  remark  is  worthy  of  considera- 
tion: "  A  striking  contrast  is  observable  between 
the  average  ordinary  condition  of  the  sewers  in 
European  cities  and  in  America,  and  It  is  in  this 
want  of  proper  maintenance  perhaps  more  than  in 
any  other  point  that  our  sewerage  works  have  often 
fniled  to  answer  their  intended  purpose.  If  sew- 
age were  a  uniform  suhstnnce  like  wntcr-gnsoT 
air,  its  conveyance  through  channels  could  Is-  as 
n'udilv  accomplished  as  the  water  and  gas  supply 
of  a  cltv.  But  the  sewer  contains  fluids,  solids  and 
gases  of  the  greatest  variety  in  bulk  and  weight, 
and  sometimes  in  proportions  which  cause  in- 
jurious conditions,  or  Imperil  the  proper  action  of 
the  sewers.  Kntire  self-acting,  therefore,  cannot 
he  relied  upon.  Occasional  inspection  is  unavoid- 
able in  unler  to  prevent  serious  obstruction,  and 
artificial  assistance  In  removing  deposits  becomes 

us  to  the  methods  in  vogue  lor  cleaning  sewers. 

Free  Flushing  bymrautof  Snmgror  Water  from 
the  City  Supply. — Some  cities,  such  as  Isindon,  Ber- 
lin,Duntxig  anil  Oxford, apply  the  city  water  by  hose 
led  into  the  man-holrc:  in  others  the  sewage  ia 
dammed  by  flushing  slides;  in  brick  sewers  flush- 
ing gates  'and  penstocks  are  permanently  built 
into  the  works  for  such  use. 
The  intervals  between  these  gates  depends  upon 
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f  requenrv  of  the  flushing  depends  upon 
linn  tics,  'as  in  Berlin,  every  two  weeks, 
England  nt  intervals  of  from  OLe  to  three  n 
Flushing  by  means  of  movable  dsms.  as  used  in 
Paris,  is  more  expensive  than  by  gnt*-e,  but  when 
none  of  these  methods  will  remove  tbe  ob- 
structions, the  cleaning  by  hand  tools  is  resorted 
to.  such  as  scrapers,  brushes  and  other  means  of 
loosening  the  silt  are  druwn  through  the  sewers, 
which  may  then  yield  to  the  operation  of  a  flush 
by  damming  the  sewage.  When  neither  of  these 
method*  will  answer,  jointed  hooks  am  some- 
times inserted,  which  close  when  (rushed  into 
the  pipe,  but  opens  by  a  spring  when  pulled  back 
snd  arts  as  a  hoc.  Whatever  the  means  em- 
ployed, it  is  done  nt  regular  intervals  and  in  a 
sysU-  nmtic  manner. 

'Coat  of  Cmutrttctim.— This  is  tabulated  for  the 
cities  examined,  showing  the  cost  per  font,  as  also 
the  omt  per  inhabitant.  Bv  the  latter  method,  in 
London.  Berlin  and  Hamburg  the  cost  varies 
from  »ll.2">  to  fit)  per  inhabitant.  In  Dantzig. 
the  c»t  has  be«-n  but  |tt.2J>,  while  in  Liverpool  it 
is  as  high  as  $19  per  inhabitant.  Thine  differ- 
ences, however,  admit  of  explanation,  and  bring 
the  cost  per  foot  of  sewer  nearer  to  an  equality  in 
loo  various  cities. 

Cox/  of  .Ifn i'«f runner. — In  this  Paris  gives  the 
highest  figure,  viz.,  13  rent*  per  foot;  Vienna  9  8 
centH.  London  average*  8  rents;  Berlin  4.3  cents, 
and  Hamburg  :j,H  cents  per  fool:  Frankfort  3.5 
cents;  Livcr|*iol  3  cents.  When  the  cost  of  main- 
tenance is  computed  per  inhabitant  it  shows  in 
tendon  at  the  rate  of  about  17  cents  per  head; 
Liverpool  14.7  rents;  Berlin  10.1  cents:  Hamburg 
f.8  cents:  Frankfort  aluul  10  rents:  Paris  13.S 
centH,  and  in  addition  about  M  cents  per  head  for 
removing  tbe  night  soil.  In  Vienna,  cleaning  *■«•• 
■  r-  7  rents  per  head,  and  removing  night  sou,  1(1.3 
cent*  per  head  in  addition.  The  last  two  cities 
show  the great  expense  of  dry  removal  over  tbe 
wnier  carriage. 

LUtpuml  of  .SViruoy. — While  our  author  mucin-* 
upon  this  much-disputed  blanch  of  the  subject 
with  sufficient  caution,  yet  his  observations  lead 
him  to  tbe  following  opinion  :  "  The  expectation 
entertained  for  a  long  time  that  town  sewage 
routl  be  converted  into  a  valuable  manure,  which 
would  not  "iilv  pav  for  the  conversion  but  render 
it  profitable  bmides.  has  hern  given  up,  sow  tiy 
a  fttr  parties  intertsttrl  m  patent  proceae*.  The 
general  opinion  held  at  present  is  that  sewage 
must,  lieyoml  all  other  considerations,  be  disposed 
of  in  a  way  which  is  least  injurious  to  the  com* 
oiuiiity;  [fiat  a  pecuniary  profit  canno4  be  looked 
for  in  every  case,  and  tliat  essential  differences  in 
topographical,  physical:  and  geological  conditions 
will  require  essentially  different  modes  of  treat- 
ment," ami,  a»  we  might  suppose  would  he  the 
ease,  as  the  cost  of  land  near  a  city  generally  in- 
creases in  proportion  to  the  site  of  the  cltv.  the 
cost  of  purification  by  the  method  of  irrigation  or 
filtration  (sewage  farms)  per  head  of  population, 
will,  ctrterit  parilm*.  be  more  expensive  for  large 
than  for  small  towns. 

THE  BENEFITS   OF  ENGINEERING  SOCIE- 


the  impetus  now  gained  tbe  labors  of  these  aocie-  ered  a  le 
ties  must  eventually  result  in  great  good  to  tbe  city  upon 
profession  and  to  its  patrons,  the  public.    We  feel,  special  rel 


veyor*'  associations  cannot  be  estimated,  and  with  Technology,  Boston,  on  Thursday  evening  deliv- 

lecture  before  the  Society  of  Arts  in  that 

of  Public  r 


reference  to  the  present  method  of  building 
therefore,  that  engineers  should  be  encouraged  to  and  inspecting  railroad  and  highway  bridges  in 


unite  with  i 


liallu 


and  es 


building  up  one  strong,  well-endowed  central  soci- 
ety, which  will  be  for  America  what  the  Institution 


elallr  aid  In  the  United  Slate*. 


of  Civil 


,-  In 


PERSONAL. 


Capt.  T.  8.  Anderson,  who  has  been  Chief  En- 
gineer of  tbe  levees  in  Mississippi  for  the  Unit  six 
years,  has  been  forced  by  impaired  health  to  retire 
from  his  dntir*  as  surh,  and  ha«  moved  to  Son  An- 
tonlo,  Tex.  The  Hoard  of  Mississippi  l.*!vee 
Commissioner*  at  a  recent  Hireling  passed 
the  following  order  and  resolution  :  "It  is 
ordered  that  the  report  of  Chief  Engineer 
T.  s  Anderxm  he  receiveil  and  tiled  among 
the  record*  of  the  Levee  Board  and  lie  it 
rtssdved  that  in  severing  Uie  relation*  which  u 
have  so  lung  and  pleasantly  subsustcd  with  this  ^^'^'i 
engineer,  the  board  bear*  m«*t  » llllng  testimony 
to  nis  thorough  efficiency,  combined  with  the 


AutX.  WaDBWORTH  Lorionuxow,  of  Portland, 
Me.,  .jbtiiinid  the  highest  honors  of  the  seven 
American  arehitecls  grudualod  this  vear  at  the 
Ecole  des  Beaux  Aria  at  Paris. 

ATLANTIC  A  PaCTFIC  RaII-BOAII  tVlltPAMV  (WBST- 
EBN  DlvrslONI.— The  following  circular  has  been 
issued  hv  Acting  Engineer  Kingman,  under  date 
of  Jan.'Z.  lt*2:  "  R.  N.  Billings  is  hereby  ap- 
pointed Ke*ident  Engineer,  with  betid -quarters  at 
Cranes.  N.  M..  to  take  charge  of  track,  bridges 
ami  buildings,  from  Albuquerque  to  the  Front;  to 
lay  out.  irw usurr  ami  r*timate  all  r:mtrart  work, 
and  superintend  the  same,  that  may  be  necrswu-v 
for  the  Improvement  and  protection  of  tbe  road- 
bed. The  Master  Carpenter,  road  masters,  con- 
struction train*  and  water  service  will  be  under 
his  direction  and  subji-ct  to  hi*  orders.  Their 
and  account**  must  be  sent  <  ir  handrd 
to  him;  and  no  accounts  from  his  jurisdiction  will 

L  He 


nass  I  his  office  w  ithout  bis  approval.  He  w  ill  be 
highest  order  of  personal  character.  Exemptions  ;xnecUj  t„  ^  alter  the  wotk  and  see  that  men 
from  ruinous  overflow*  for  a  long  pemsl  and  a  intrusted  to 


altrat  hi 


gn-atly   improved  svstrm 

merit,  and  the  painful  necessity  which  severs  his 
connection  with  the  Board  la  regarded  by  us  with 
sincere  regret  and  deepest  sympathy." 

UciKHa*  P.  Low,  C.E.,  recently  on  the  N.  Y.  4 
N.  E.  R.  R.,  has  been  appointed  Superintendent 
Road  Department  of  Elizabeth  Citv  &  Norfolk  Rail- 
road, w  ith  headquarters  at  Norfolk.  Vs. 

Geo.  B.  FranC'IR,  I'.  E..  late  an  assistant  ill  the 
City  Engineer's  office.  Provldeniv.  R.  1..  has  been 


charge  of  « 
sou,  Frank 


In  commentlnr  upon  tbe  Lust 
the  Institution  of  Civil  Engineers,  a 
remarks  that  the  perusal  of  said  report — 

"  Cannot  fail  to  awokrn  feelings  of  lalufactioa  and 
pride  among  tbe  members  of  tbe  Institution  to  which 
flier  belong.  Tbe  a-soc latioti  is  a  powerf u  I  one.  numer- 
ically and  financially,  and  Its  useful ruws  to  tbe  profes- 
sion cannot  well  be  overruled.  Tbe  advantage*  to  tsi 
derived  from  tbe  Iaititntioo  building  itself  are,  of 
course,  limited  to  loose  who  are  able  to  make  personal  1 
use  of  thero,  but  the  Transactions,  which  grow  in  siae 
anil  value  from  ynar  to  vear,  are  deUvernd  at  ibtivt  in-  ; 
tervahi  to  members  in  nil  parts  of  the  world,  and  who 
are  thus  more  favored  than  tbe  members  of  any  other  I 
existing  association-  Foreign  members,  too,  If  they  are 
debarred  from  attendance  at  tbn  weakly  mretirgs.  and 
fem  she  u*e  of  the  ruoding-room  and  magnificent 
llbrarv,  have  full  amends  made  to  them  by  tbe  unproved 
itstns"  which  Ui>  ir  cuuiiectron  with  tbe  Institution  be- 
stows on  them.  If  meniljerslilp  at  homo  is  a  ronve-  | 
nienoe,  abroad  it  is  a  privilege ;  neither  definition  prob- 
ably expprspr*  exactlr  tbe  benefits  attached  to  the  coo- 
oec"ti.>n.  though  it  '  defines  accurately  Its  relative 
advantage*." 

The  above  remarks  apply  to  membership  in  the 
American  Society  of  Civil  Engineers,  which  is  rap- 
idly coming  to  be  a  measure  of  professional  stand- 
ing and  which,  with  its  increasing  members,  its 
valuable  library  ami  museum,  and  its  contributions 
to  engineering  literutun-  through  its  published 
transactions,  muet  inevitably  exert  a  very  great 
influence  upou  the  country  at  large  through  the 
planning  and  superintendence  by  us  members  of 
the  great  public  work*  that  are  to  be  built  during 
the  coming  years.  This  is  certainly  an  era  of 
awakening  among  engineer*  and  surveyors,  who, 
in  numerous  associations,  are  ootnbining  to  secure 
the  advantages  of  mutual  aid  in  the  discussion 
of  professional  papers  and  in  the  unity  of  effort 
for  political  recognition  an 


inn -listed  to  responsible  positions  do  their  work 
fiiithfullv,  ami  hold  those  under  them  to  their 
duty.    W.  A.  Drake  in  hereby  uppninlnl  Kesidenl 
Engineer,  with  bead-quarters  nt  Williams,  Ari- 
zimu,  to  take  charge  of  construction  from  section 
800.  at  Padte  Canon,  to  section  554.  at  ihe'Culo- 
lado    River.      Tbe     several     division  engi- 
neer* (except  T.   F.   Richardson)  will  be  tub- 
ji  ct  to  his  order*.    He  wilt  be  required  to  certify 
to  all  voucher*,  estimates,  check  rolls  and  accounts 
of  the  division  engioeeiB  in  his  charge  ;  to  exutn- 
,    ine  their  work  and  not.-s,  and  lo  ms-  that  they  are 
appointed  Assistant  Lngineer  N.  V.  «  .  h.  *  l»-  „„„  Mllrr  Mnif  «.,„  ia  ,hl,  ,,r»ce  :  ti  see  that 
•  vrlt"  neacltjiuirters  at  I  ougnaeepsie,       ».  division  enginn-rs  give  grades  and  center*,  and 

attend  lo  their  other  duties  failblully.  The  follow- 
lowlng  division  engineer**,  w  ho  have  heretofore 
been  employed  by  Mr.  Holbrook.  are  continued  in 
their  several  places  :  T.  F.  Richardson,  to  have 
charge  of  the  masonry  and  grading  from  and  in- 
cluding Cnflnn  Diablo  lo  and  including  Padre 
Cafion.  All  matters  pertaining  lo  that  work  will 
in  charge  of  idiing  be  under  but  charge,  and  he  will  report  direct  to 
this  office.  C.  F.  Law  ton.  in  charge  of  division 
from  section  900  to  1KJ  inclusive :  John  McGuire. 
in  charge  of  division  from  section  33ft  to  831  in- 
clusive; Geo.  H.  Van  Law,  in  charge  of  division 
from  section  3o2  to  S74  inclusive  I  Horace  Ropes, 
in  charge  of  division  from  section  375  lo  8U4  inclu- 
sive ;  J.  M.Clark,  in  charge  of  division  from  section 
3X1  to  4  0  inclusive ;  F.  W.  Meeds,  in  charge  of 
division  from  section  411  to  43*  inclusive ;  C.  8. 

;,  in  charge  of  division  from  section  487  to 
usive ;  H.  C.  Todd,  in  charge  of  division 
from  section  401  lo  474  inclusive  ;  Albert  Drake, 
in  charge  of  division  from  section  470  to 
493  inclusive ;  W.  G.  Middleton,  in  charge  of 
division  from  section  493  to  .Ml)  inclusive. 
All  division  engineers  (except  T.  F.  Richardson) 
haddeteired  »r»  required  to  report  to  W.  A.  Drake,  Resident 
several  years  past.  He  Engineer.  All  orders  from  this  office  will  he  trans- 
mitted Ibrough  him.  except  in  cases  of  emergency, 
when  Ibey  will  be  sent  direct.  All  division  engi- 
neer* are  requested  to  send  a  wirkly  retort  lotliis 
office,  giving  information  in  regard  to  the  progress 
of  flie  work,  number  of  men  ruiployrd  and  points 
of  interest.  Write  short,  comprehensive  letters, 
pointing  out  any  defects,  so  that  the  Chief  Engin- 
eer can  act  intelligentlr  in  regard  to  the  work. 
H.  B.  Hrdgi  *,  William  S.  Steel  ami  R.  R.  Swisher 
are  now  appointed  Division  Engineer's  assistants!, 
lo  remain  in  their  several  places  until  further 
notice.  Alfred  Gregory,  who  lias  heretofore  been 
in  charge  of  the  bridging  at  the  Front,  will  remain 
in  charge  and  complete  the  repairs  of  bridges  here- 
inyeHtipate  the  cipher  dispatcln*  He  was  born  in  tofore  contemplated,  and  report  at  this  ofllre. 
^henectady,  N.  l ..  in  18M;  graduated  »t  Ltuon  WillUim  F.  Hill,  who  has  been  acting  os  assistant 
College,  of  which  his  graridfotlii  r.  Rev  Eliphalet  IO  r.  n.  mump.,  will  report  to  him  until  further 
Nott.  wa*  president,  ami  In*  father.  Bishop  A  lonzo  notice.  A.  WV  Phelps,  who  lias  been  in  charge 
Potter,  was  vice-presl<lent.  in  1842;  graduated  at  vt  ^  Material  Yard  at  Cranes.  H.  M..  will 
the  Rensmhier  Polytechnic  Institute  aa  a  civil  en-  continue  in  that  place ;  make  weekly  reports  aa 
gineer  in  1IM8.  and  w-asa  surveyor  in  Wii^ln;  heretofore,  and  send  one  copy  of  the  same  to  F.  W. 
studied  law  in  that  State,  and  after  coming  to  SlI1jIh  c«r,in*l  Superintendent,  and  one  copy 
the .  bar  commenced  the  practice  of  his  profession  of  ,he  aforesaid  report  to  this  office.  Ralph  Hallo- 
in  New  rork  C  ity  in  IH47;  held  no  public  office*,  ^  wl(0  h,s  heretofore  occupied  the  position  of 


Pknkacola  &  Atlavtic — Tile  engineer  corps 
of  this  roail  is  made  up  as  follows  :  Chief  Engi- 
neer, A.  W.  Giostcr ;  division  engineer*,  George  1 
B.  Pickett,  Colin  A.  Davis;  resident  engineers  in 
serin  ins.  John  M.  look.  W.  K  Atkln- 1 
,  E.  F.  Jones.  J.  B.  Billups. 
J.  a  Clifton.  O.  H.  Crittenden.  A. 
M.  Glassel :  Assistant  Engine, 
and  bridge*,  Neshit  Winneld. 

H.  A.  St'MXEK  has  been  appointed  Chief  Engi- 
ne.  r  of  the  St.  Louis,  Keokuk  &  Northwestern  and 
Chicago,  Burlington  &  Kansas  City  railroads,  with 
headquarters  at  Keokuk.  Iowa.  All  business-  re- 
lating to  track,  bridges,  buildings  and  water  sta- 
tions will  be  transacted  through  lorn  By  order 
of  Jno.  W.  Smith,  General  Superintendent. 

Mr.  Rh'Uarp  P.  Moroas  died  at  Dwight,  111.. 
Jan.  81,  aged  92  years.  He  was  probably  the 
oldest  civil  engineer  in  the  country,  and  had  been 
employed  in  the  survey  and  location  of  many 
important  roads,  including  the  )<K-ation  of  the 
Western  mow  Boston  &  Albany  I  Railroad  in  Mass- 
achusetts. He  retained  bis  intertst  in  his  profes- 
sion lo  the  last,  althoui  ' 
him  from  active  work  for  several  year*  past, 
leave*  two  sons.  Col.  Richard  Morgnn,  of  li 
ington.  one  of  the  first  board  of  Railroad  t'ommis- 
slonera  of  Illinois,  and  Mr.  George  Morgan,  of 
Chicago,  who  are  well-known  eugmteiB. 

The  Hon.  Clajucron  N.  Potter,  famous  tut  a 
politician,  statesman  and  Democratic  leader,  died 
in  this  city  on  the  23d  inst.  He  was  sick  but  a 
few  days,  although  his  health  had  not  been  robust 
for  several  year*.  His  life  has  been  passed  largely 
in  politic*  ami  public  affairs.  His  greatest  promi- 
nence was  attained  in  1H70.  as  u  member  of  Con- 
gress and  a  member  of  the  Electoral  t'otnmbsdon. 
and  afterwards  aa  chairman  of  tbe  committee  to 


but  was 


ork  Tity  i 
engaged 

to  the  F 


in  manv  important  case*:  was 
to  the  Forty-first  Congress,  and  wan 
re-elected  to  the  Forty-second  Congress  as  a  Dem- 
ocrat, and  again  in  1$70.  as  we  have  stated.  He 
was  a  high-minded,  courtly  man,  and  of  the  best 
type  of  political  leaders. 

Charles  STUorp,  of  Qwastota,  died  of  heart 
disease  at  Syracuse  on  the  20th.  aged  83-  He  was 
u  large  contractor  when  the  Erie  Canal  was  en- 


larged. 

C.  E.  Shraoue,  C.  E..  late  of  the  B.  *  A.  R.  R, 
Springfield,  Mass.,  has  been  appointed  Aswis'ant 
Superintendent  of  Bridges  and  Bui'ditgs  on  the 
<;.  M.  &  St.  P.  R.  R.,.with  headquarters  at  Mlnne- 


U  VcsM,  C  E.,  of 


Commissary,  will  continue  to  act  in  that  capacity. 
All  accounts,  vouchers  and  contracts  witb 
1  rcightcrs.  a  weekly  statement  of  about  what  is  on 
hand,  together  with  an  occasional  letter  in  re- 
1  card  to  the  business,  are  to  be  sent  to 
this  office.  J.  C.  Miner  will  continue  to 
iuspect  ties  and  timber,  and  report  to  this 
office.  Walter  C.  Sanders,  who  ha*  heretofore 
acted  a*  Cliicf  Clerk,  will  continue  in  that 
capacity.  C.  W.  Sanders,  who  has  heretofore 
acted  as  Office  Engineer,  will  continue  as  such. 
Wm.  McAdanM.  A.  C.  Aldrich,  F.  W.  II.  Cutter 
and  C.  J  Quite),  who  have  hern  draughtsmen  in 
the  office,  will  continue  in  their  several  place*. 
Resident  Engineer  R.  N.  Billing*  is  authorized  to 
i«ue  rasse*  at  bis  disc  retion  to  the  employes  of 
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Jaw.  28,  1882. 


OBITUARY. 

We  regret  to  announce  the  death  at  Milwaukee, 
on  the  25th  inst.,  of  MihsE-1  I.iSK.  for  many  years 
City  Engineer  of  tluit  city.  Mr.  Lane  wan  burn 
in  Nurthiield,  Vt.  In  1824,  and  graduated  at  the 
Vermont  University.  He  adopted  the  profession 
of  a  teacher,  and  for  several  years  was  engaged  as 
prini-lpal  in  various  seminaries  of  learning.  Sub- 
sequently adopting  the  profession  of  civil  engineer- 
ing, after  a  brief  service  in  railroad  survey,  and 
construction  in  Veruionl  and  New  Hampshire 
under  I.  C.  Cheabrough.  0.  E.,  be  was  ap- 
pointed principal  assistant  to  Mr.  Kirk- 
wood,  from  the  commencement  of  the  con- 
struction of  the  Brooklyn  Water-works  in 
the  summer  of  IKStt  to  their  completion, 
and  was  appouv.ed  Chief  Engineer  in 
l*K.  which  position  he  held  untU  May.  1W0. 
when  the  inauguration  of  important  public  works 
at  tho  West  opening  a  wider  Held  for  useful  new. 
he  removed  to  Milwaukee.  the  extensive  water- 
works  of  which  city  be  designed  and  executed, 
and.  with  the  exception  of  short  Intervals,  con- 
tinued as  its  city  engineer  until  the  time  of  bis 
death.  Aside  from  the  construction  of  this  and 
other  work*  in  the  Northwest,  he  was  largely  cm- 

t  under- 
water- 


ployed  as  consulting  engineer  on  important  ui 
takings  connected  with  city  drainage  and  wi 


gineersof  tlie  Northwest,  his  professional  reputa 
i  iu«*s  n  part  of  their 


tion  cnnstitii 


La.,  to  boston.  Mass. 

Mr.  Lank  was  noted  for  extreme  simplicity  of 
manners  and  modesty  of  deportment,  ami  averse  to 
making  himself  tin-  central  figure  in  any  comjisuiy, 
frequently  doing  injustice  to  himself  rather  than 
in  i  lie  ajightest  degree  to  encroach  upon  the  claims 
of  others.  To  a  casual  acquaintance,  this  might 
appear  as  a  defect  almost  amounting  to  weakness: 
but  to  those  who  knew  him.  nothing  could  he  fur- 
ther from  the  fact  than  such  an  estimate  of  his 
character,  possessing,  as  he  did,  in  no  cumniun  de- 
gree, the  true  elements  of  a  noble  manhood,  a 
thorough  contempt  for  shams  and  falsehood,  and 
fearing  nothing  for  himself  when  in  the  way  of 
truth  and  dnly.  In  this  respect  it  amid  be  said 
of  him  that  be  puisaiascd  amiability  without  weak- 
ness, and  strength  without  aggreaaiveneim. 
A  member  of  the  American  Society  of  Civil  En- 
of  the  Society  of  En- 
■ssional  reputa  - 
part  of  their  record,  and  bis 
various  labors  in  his  profession  will  receive  from 
them  due  notice  ;  but  hi*  qualities  as  an  engineer, 
high  as  they  were  acknowledged  to  be,  were  by 
no  ineanB  the  moat  striking  points  of  bis  charact- 
er, and  it  is  to  be  hoped  that  whoever  may  be 
assigned  the  task  of  making  out  his  professional 
record  may  have  enjoyed  the  pleasure  of  social 
intercourse  with  him,  tliat  they  can,  to  a  limited 
extent  at  least,  do  justice  to  his  many  sterling 
qualities.  Requutcat! 


ENGINEERS'  S00IETIE8. 

ANNUAL  MEETING  OF  THE  A.  8.  C.  E. 


The  following  is  a  corrected  list  of  the  names  of 
those  who  altcml.-d  the  meeting  on  Wednesday, 
Jan.  18:  Lyman  Bridges.  Chief  Engineer  California 
Central  Railway;  Theodore  N.  Ely,  Pennsylvania 
Railroad;  Octave  Chanute,  Chief  Engineer  Erie 
Railroad:  Sanford  Fleming,  ex-Chief  Engineer  In- 
tercolonial ft  Canada  Pacific  Railroad,  of  Ottawa, 
Can.;  Chancellor  of  the  Queen's  University,  Kings- 
ton,  Can.;  David  Reeves,  Plnrtux  Iron  Company, 
Philadelphia,  Pa.;  Heny  <;.  Morse,  of  the  Morse 
Bridge  limipauy,  Yuungatown,  0.:  Joseph  M. 
Wilsun,  Engineer  of  bridges  and  buildings  of  the 
PennsylvaulaRailroad;  Joseph  Walt*.  City  Engi- 
neer of  Dayton.  O.;  Charles  Kellogg,  of  the  Kel- 
logg &  Maurice  Bridge  Works,  Athens,  Pa. ;  P.  C, 
Prindle,  United  Statin  Navy:  William  H.  Bradley 
Superintendent  of  Sewer  Construction.  Boston, 
Mass. ;  Martin  Coryell.  LambertviUe,  N.  J. ;  Charles 
G.  Darracb,  First  Assistant  Engineer  of  the  Phila- 
delphia Water-works:  Gen.  Theodore  O.  Ellis, 
Engineer  on  the  Government  improvements  on 
the  Connecticut  River,  Hartford,  Conn.;  William 
P.  Shinn,  New  York  City;  William  H.  Searles, 
Engineer  of  the  Weal  Shore  Road,  Newburg.  N. 
Y.;  V«r«h»ll  M.  Tidd.  Boston,  Mass.:  Charles 
E.  Fowler.  City  Engineer,  New  Haven.  Conn.,  and 
Albert  B.  Hill,  his  first  assistant;  Gen.  William 
Sooy  Smith.  Chief  Engineer  of  the  Hudson 
Rver  Tunnel;  dipt.  Otto  E  Mlchaclis, 
Ordnance  Corps,  United  States  Armv; 
William  MttefJU*.  Crescent  Steel  Works,  PiUs- 
burgh.  Penna;  Erasmus  D.  Leavitt,  Ji.,  Chief 
Engineer  Calumet  «  Hecla  mine.  Lake  Superior. 
Mechanical  Engineer  of  Lynn  &  Lawrence  (Mass.) 
Water-works  and  constructor  of  the  sewerage 
pumping-engines  of  Boston,  Oambridgeport. 
Mass. :  Samuel  M.  Gray,  City  Engineer,  Providence, 
R.  I. j  David  M.  Greene.  Director  of  the  Rensselaer 
Polytechnic  Institute,  Troy.  N.  Y.;  Clark  Fisher. 

N.  J.;  Theodore  Cooper,  New  York; 


L.  L.  Buck,  Central  Railroad  of  New  Jersey,  New 
York;  Col.  W.  H.  Paine,  Francis  Collingwood, 

C.  C.  Martin  and  G.  W.  McNulty.  Engineers  East 
River  Bridge;  Geo.  W.  Dresser.  Ameriouji  fiat 
Light  Journal,  New  York:  John  Bogart.  Secretary 
of  tlie  Society;  J.  J.  R.  Croes,  Treasurer  of  the 
Society;  Alfred  P.  Boiler.  Chief  Engineer  Albany 
ft  Greenbuah  Bridge:  George  H.  Frost,  Enoixekh- 
lvu  News:  Thomas  C.  Clarke,  PhienixviUe  Bridge 
Works:  George  S.  Morison,  Chief  Engineer  Bis- 
marck Bridge  N.  P.  H.  R.;  Henry  D.  Blunden.  First 
Assistant  Engineer  Erie  Railway:  William  H. 
Wiley,  of  Wiley  ft  Sons,  Publishers;  llenriques 
Harris,  Engineer  Manhattan  Beach  Railwav;  Jos. 
McCres,  Supt.  N.  Y.  Div.  Pennsylvania  R.  R-:  Ju- 
lius W.  Adams.  Past  President  A.  S.  C.  E..  Esoi- 
XEEHlNn  News;  E.  S.  Cheabrough,  Consulting  En- 
gineer New  York  City;  Thoma* M.  Cleeman,  Phil- 
adelphia-. Joseph  P.  Davis.  Vice-President  and 
Chief  Engineer  Metropolitan  Telephone  Co.,  New 
York;  Prof.  T.  Kgleston,  Columbia  College,  New- 
York;  Charles  K.  Emery,  Engineer  New  York 
Steam-Heating  Co.,  New  York;  Bryant  Godwin, 
New  York  City;  Win.  H.  Grant,  New  York  City; 
Wm.  E.  Huttou,  New  York;  Gabriel  Leverich, 
Brooklyn  .Charles  Macdonald,  President  Delaware 
Bridge  Co. :  Cook  Talrott,  Newark,  N.J.;  Charles 

D.  Ward,  Jcrscv  Citv;  W.  E.  Worthen,  New  York 
City;  Charles  Ward  Raymond.  Assistant  Engineer 
Hudson  River  Tunnel :  Sebastian  Wiuitner.  New- 
York  City:  Edward  R.  Andrews,  New  York  City; 
John  Avery".  Assistant  Engineer  Bureau  of  Sewers, 
Department  Public  Works,  New  York  City;  Wm. 
M.  Allaire,  New  York  City;  T.  H.  Aldrk-h,  Bir- 
mingham. Ala.:  N.  H.  Alwood,  Jersey  City.  N.J.: 
Prof.  Cleveland  Abbe,  Washington.  D.  C. :  H. 
Btseell,  Master  of  Maintenance  Eastern  Railroad, 
Salem.  Mass.:  E.  W.  Bowditch.  Boston.  Mass.; 
Henry  R.  Bradbury,  New  York  City;  Van  Brant 
Bergen.  Assistant  Engineer  Board  of  City  Works, 
Brooklyn,  N,  Y.;  Charles  O.  Brown.  New  York 
Citv;  James  A.  Burden,  Burden  Iron  Works,  Troy, 
N.  Y.:  William  D.  Bullock,  Assistant  City  Engi- 
neer, Providence,  R,  I.;  Thomas  J.  Bush.  Lex- 
ington, Ky.  ;  U.  Wads  worth  Clarke,  Engineer 
in  charge  New  York  and  Pennsylvania  Boundary 


Prof.  C.  E.  Greene  read  a  paper  on  "  Deep- 
Water  Foundations;"  Prof.  H-  C.  Carpenter  read 
one  on  "  Draining  Engineering;"  H.  C.  Pearsons, 
on  "  Correction  of  Compass  in  Ships;"  G,  L.  Pear- 
sons, ••  Water- Works  for  Small  Towns,"  and  J.  H. 
I^cnvrnworth,  on  "  Questions  of  Practice."  Prob- 
lems relating  to  sulwivision  of  a  section,  lust  cor- 
ners, etc..  etc.,  were  discussed.  Financially  the 
Association  Is  in  good  condition,  there  being  over 
KM  i  paying  members.  The  proceedings  of  tbe 
meeting,  including  tlie  papers  read,  will  soon  be 
issued  in  pamphlet  form,  and  will  l»  fnr  sale  at 
ten  cents  per  copy.  The  officer*'  clii-ted  for  the 
fullowiug  year  are:  President,  Prof.  Charles  E. 
Greene.  University  of  Michigan.  Ann  Arbor:  Vice- 
President*,  James  Sanderson,  Detroit:  J.  K.  Yo- 
cum,  Waterloo ;  C.  M.  C.  Swoon,  Jackson;  F. 
Hodgman.  Climax;  H.  C.  Pearsons,  Kcrryslsarg; 
H.  D.  Bartholomew,  Ijuising:  J.  J.  Watkins.  I.> 
peer;  C.  F.  Gould,  Saginaw:  George  E.  Steele,  Elk 
Rapids;  Secretary  and  Treasurer.  Prof.  U.  C.  Car- 
penter. Lansing;  Executive  Committee,  William 
Donovan.  Lansing;  Burton  Kent,  Adrian;  M.  Bul- 
lock. Howell;  President  and  Secretary,  rx-officio. 

Special  committee  on  manual  continued  as  hist 
year. 

Resolutions  of  respect  were  adopted  in  1 
to  the  late  Lyman  Mason,  engineer  <*n  the 
inaw  Division  of  tlie  Michigan  C 

It  was  voted  to  lud- 1  an  exhibition  of  i 
and  engineers'  instruments  in 
the  next  regular  meeting. 


ENGINE 


CLUB  OF  PHILADELPHIA. 


mi.  i» 


Survey.  Syracuse,  N.  Y.;  Prof.  A.  G.  Cwmpton. 
>w  Vork  Citv:   T.  E.  Brown.  Jr..  New  York 


Nee 


(Sty;  Prof.  William  H.  Burr,  Reusselaer  Institute, 
Troy,  N.  Y.:  E.  A.  Doane,  Oswego,  N.  Y.;  Ed- 
ward B.  Dorsey.  New  York  City;  S.  Clarence 
Ellis,  Assistant  City  Engineer,  Boston.  Mass.;  N. 
W.  Ellis,  Manchester,  N.  H.;  Robert  Escobar, 
Delaware  Bridge  Company.  New  York  City; 
Charles  H.  Fisher.  Chief  Engineer  New  York  Cen- 
tral ft  Hudson  River  Railroad,  Albany,  N.  Y.|  C. 

F.  Findlay.  London,  Eng.;  Albert  link.  Past 
President  A.  S.  C.  E.,  New  York  City;  M.  N.  For- 
ney. Railroad  Oautle.  New  York  City;  Charles 
E,  Goad,  Montreal,  Can.;  George  S.  Greene,  Jr., 
New  York  Citv;  E.  E.  Glaaoin.  London. 
Eng.;  S.  S.  Halgbt.  Topograhical  Department, 
New  York  City;  W.  O.  Hamilton.  New 
York  City;  A.  R.  Haddock,  New  York  City:  Geo. 
E.  Harding,  Chief  Engineer  New  York  *  Brigh- 
ton Beach  R.  R..  New  York  City;  B.  D.  Hasell. 
General  Agent.  Great  Southern  Line,  New  Y'ork 
Citv;  Wm.  A.  Haven,  Engineer  In  charge  Bulfulo 
Division  N.  Y..  L.  0.  *W.  R.  K..  Buffalo.  N.  Y.; 
Walter  Katte,  Chief  Engineer  N.  Y.,  Ontario  ft 
Western  R.  R.,  New  York  City;  A.  P.  Kirthuvd. 
Blairaville,  Pa.;  T.  H.  McKenxie,  Southington, 
Conn.;  T.  C.  McCollon,  New  London,  Conn.;  W. 
H.  Martin,  San  Franciaoo,  Cal.;  J.  McNulty. 
Brooklyn,  N.  Y.:N.  Morton.  Plymouth,  Mass.:  J. 

G.  Macklln.  Ottawa,  Canada;  Arthur  Macv,  New 
York  City:  Prof.  H.  B.  Nason,  Troy.  N.  Y. :  Isaac 
Newton.  Chief  Engineer  Croton  Aqueduct,  New 
York  City:  James  Owen,  Chief  Engineer  Essex 
Board,  Newark.  N.  J.:  Cbaa.  Paine,  Gen.  Manager 
New  York.  Ontario  ft  Western  R.  R-.  New  York 
City;  J.  OL  Phut.  Jr..  Waterford.  N.  Y.;  J.  G. 
Sanderson,  New  York  City;  Robt.  P.  Stoats.  New 
York  City:  C.  V.  Smith.  Chief  Engineer 
Manhattan  (ia»  Ligiit  Company,  New  York 
City;  S.  H.  Shreve,  Chief  Engineer  Elevated 
R.  K.,  Brooklyn,  N.  Y.;  W.  W.  C.  Sites,  Jersey 
Citv,  N.  J.;  Albert  Spies,  New  York  City; 
A.  M.  De  Souza,  Brazil;  Joseph  R.  Thomas,  Brook- 
lyn. N.  Y.;  Prof.  R.  H.  Thurston.  Stevens  Insti- 
tute. Hoboken,  N.  J.:  E.  B.  Van  Winkle.  Direc- 
tor Topographical  Department  Public  Works, 
New  York  City;  Robt.  Van  Buren,  City  Engineer. 
Brooklyn,  N.  V.;  Ashbel  Welch,  President  A.  8. 

C.  E..  Lambertville,  N.  J.;  John  A.  Wilson.  Phila- 
delphia, Pa.;  H.  F.  Walling,  U.  8.  Coast  Survey. 
Washington,  D.  C:  Prof.  Wm.  Watson,  Boston. 
Mass.;  L.  B.  Ward,  Jersey  City.  N.  J.;  T.  J.  Whit- 
man, Water  Commissioner  St.  Louis.  Mo.:  Prof. 

D.  VoJson  Wood.  Stevens  Institute,  Hoboken, 
N.  J.;  James  P.  Bogart,  Hartford,  Conn. 


THE  MICHIGAN   ASSOCIATION  OF  CIVIL 
ENGINEERS  AND  SURVEYORS. 


Record  of  regular  meeting.  Jan.  21.  18K2,  Presi- 
dent Rudolph  Ilering  in  the  chair,  16  members 
present : 

A  paper  by  Prof.  W.  8.  Chaplin,  on  the  "  Rela- 
tive Tensile  Strengths  of  Long  and  Short  Bars," 
was  presented,  on  his  behalf,  by  Prof.  L.  M.  Haupt. 
The  object  of  this  paper  is  to  prove  that  long  bars 
are.  on  the  average,  weaker  to  resist  tensile 
stress  than  short  bars  of  the  same  material  and 
crues  section,  and  to  show  how  the  reduction  in 
strength  may  lie  found  when  the  proper  experi- 
ments have  been  made  on  tlie  short  bars. 

Tlie  Secretarv  presented  a  correspondence,  in 
the  year  1889,  upon  tbe  subject  of  street  paving, 
between  the  Chairman  of  the  Committee  on  Pub- 
lic Highway*,  of  the  city  of  Philadelphia,  and  Mr. 
Thomas  U.  Walter,  Honorary  Member  of  the 
Club,  who  was  then  in  Europe,  and  was  requested 
to  furnish  information  as  to  the  paving  of  Euro- 
pean cities.  His  letter  treats  of  the  ordinary  cob- 
ble-atone, wooden,  granite-block,  cobble-stone 
with  flag-stone  tramways,  McAdnmixed  and 
natural  and  artificial  asphaltum  roadways,  and  is 
remarkable  a*  exhibiting  how  much  was  known 
upon  this  subject  over  fortv  rears  ago  and  bow- 
little  we  have  profited  by  it  In  Philadelphia. 

Mr.  D.  H.  Shedaker  submitted  an  extract,  giving 
account  of  an  exhibition  of  electric  lighting  in 
Trafalgar  Square,  London,  in  1848.  The  results 
were  so  satisfactory  that  the  writer  considered 
that  "after  a  short  time  w-e  should  not  be  sur- 
priscd  to  hear  of  the  total  extinction  of  half  the 
gas  companies  in  the  kingdom." 

Mr.  Charles  A.  Ashburner  explained  some  diffi- 
culties which  have  been  eucountered  in  the 
anthracite  coal  mines  of  Schuylkill  County,  where 
the  coal  beds  have  been  "  pinched  out"  and  l<s«t, 
but  which  have  afterwards  been  found  by  driving 
tunnels  at  right  angles  to  the  strike  uf  the  beds 
ami  away  from  tlie  center  of  tbe  basin.  This  ir- 
regularity of  structure  seems  to  have  lieen  pro- 
duced bv  a  folding  of  the  strata  at  right  angles  to 
the  strike,  by  a  force 
the  basin. 


in  the  direction  of 


The  second  annual  mooting  of  the  above  Asso- 
ciation was  held  at  Lansing  on  the  12th,  13th  and 
Hth  insts.   About  fifty  members  were  in 


The  Rail  Market.— The  Iron  Ape'*  Philadelphia 
report  says  of  steel  rails:  "  It  is  difficult  to  report 
this  branch  of  business  correctly.  There  is  a  gen- 
eral impression  that  a  good  many  parties  have 
bought  more  than  they  are  likely  to  require,  and 
that  resales  or  postponements  of  deliveries  will 
have  to  be  arranged.  Manufacturer*  in  this  vicin- 
ity assure  us  that  so  far  as  they  are  concerned 
they  have  more  buyers  than  they  can  accom- 
nvHlate,  and  tliat  sales  at  $-V4  to  $6X1  can 
he  cffi-cUsI  without  anv  difficulty  whatever. 
Iron  rails  are  quoted  at  t4*  per  ton  at  mill  for 
heavy  rails  and  *.*''  >:u  fS3  for  light  sections.  No 
large*  transactions  are  reported.  Spikes  are  un- 
changed at  #.1  t.van.iM  per  101  lbs.:  fish-plates 
13.60.  and  track-bolts  f3-Tji:«|4.2.">.  Steel  blooms 
ore  t 
una 


re  quoted  at  $*8<3$«tl.S0  per  ton,  duty  paid,  with 
nsottled  market  and  downward  tendency.  Old 


little  more  active  but  irregular,  at, 
80  per  ton  in  P»-i'-1-1-1'1-  * 
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STADIA  SURVEYING. 


The  method  of  surveying  in  which  distances  are 
determined  from  the  Hpace  covered  on  a  rod  bv 
parallel  wires  in  the  transit  is  known  to  all  engi- 
neer*. Although  few.  comparatively,  have  (riven  i( 
an v  attention . 

The  Const  Survey  and  the  Lake  Snrvey  have 
both  used  it.  It  is  also  employed  by  the  U.  8.  En- 
gineer Corps  in  their  surveys  for  the  improvement 
of  rivers  and  luirbors.  Hut  iU  use  in  ordinary  en- 
gim-criug  field  work  is  limited. 

The  following  notes  are  offered  in  advocacy  of  a 
broader  field  of  usefulness  fur  the  stadia  method: 

We  are  concerned  at  present  only  with  the  prac- 
tical portion  of  the  subject.  The  following  for- 
mula* by  Prof.  S.  W.  Robinson  embody  all  of  the 
corrections,  and  give  results  which  are  theoreti- 
cally accurate,  or  so  nearly  so  that  no  error  in  prac- 
tice can  result  from  tl»eir  use.  The  rod  is  sup,.*-ed 
to  be  held  vertically. 
K 

"  ~  —  <b  - 1  -/>  «»- 1 1"  +  (c  -  f\  «,,,.  nn 

D  -       (fl  -  c  -ft  ,-.«.«  V  tic.+  f)  cos.  V  li) 


The  design  for  the  graduation  of  the  rod  is 
largely  a  matter  of  choice.  Fig.  1.  which  is  be- 
lieved to  have  originated  with  the  U.  8.  Survey  of 
the  Northern  Lakes,  is  probably  the  brat  for  gene- 
ral purposes.  Fig.  2  shows  a  rod  rending  to  feet, 
which,  however,  is  onlv  suited  to  short  distances. 

The  ordinary  method  of  determining  tbe  length 
of  a  100-foot  division  on  the  rod  is  as  follows: 

A  loose  line  of  1,000  ft.  is  measured  very  care- 
fully on  level  ground.  Over  one  extremity  of  this 
base  the  instrument  is  placed,  and  the  rod  is  held 
at  the  other.  By  the  use  of  temporary  card-board 
targets  the  spai  e  covered  by  the  stadia  hairs  is 
determined.  Tills  is  -  sub-divided  into  ten  parts. 
The -pattern  is  penciled  on  by  using  a  stencil,  and 
the  figures  are  afterwards  painted  hlack.  ft  and 
ft  in  th< 
etpial  tc 


lasgrsin,  V.  S.  Assistant  Engineers,  published  in 
1871  by  the  Engineer  Department  of  the  Govern- 
ment, the  correct  distance  and  height  are  obtained 
as  in  a  traverse  table,  for  values  of  the  vertical 
angle  Vto  minutes. 

Tlicsc  tables  are  based  upon  formula?  1 1 1  and  (2), 
the  values  of  (c-ef>  cos.  t'and  (r  »■/)  sin.  I',  appear 
nig  as  additional  corrections  in  separate  columns. 
In  a  not  her  book  of  "  Tables  showing  Difference  of 
Level "  "  and  for  Horizontal  Reductions."  by  J,  A. 
Ockerson  and  Jared  Tecple,  assistant  engineers. 
U.  H.  I*ke  Survey,  heights  are  given  for  each  Hi 
trrs  stadia  reading;  and.  for  tbe  inti 


-  at  the  right  of  the  page. 


formula'  are 

1.000  ft. 

In  the  foregoing  only  the  stadia  transit  with 
fixed  wires  lias  been  considered.  For  many  rea- 
sons an  instrument  with  the  wires  adjustable  is  to 


[.  giving  the  means 
readings  than  are 


no  l 


no  2. 


RT  =  any  distance  as  n-.id  by  the  stadia, 
ft  =  the  length  «r  a  measured  base, 
ft  —  the  reading  of  the  stadia  on  tliat  base. 
V"      tiie  angle  of  eJevntion  or  depression, 
c  —  tln>  distance  from  center  of  object  glass  to 
renter  of  instrument. 
/  =  the  principal  focal  length  of  the  object 

"h  m  the  corrected  height  of  the  point  righted  at 
above  the  axis  of  revolution  of  the  telescope. 

D  =  the  horizontal  distance  of  said  point  from 
center  of  instrument. 

These  formula?  may  he  placed  under  the  follow- 
ing forms: 

R  '  ft* 

H~—  flaiii.ar—  (e+f)riH.  V\  -ens.  V- |W 
IJt  \« 
ft"  I  ft" 

D-  — Han,'  V—  (c  t- /)cyjs.  I-    —co«. I"—  I 
li  -ft 
For  a  great  deal  of  work,  to  which  the  stadia 
method  »  adapted,  the  whole  of  the  later  portion 
of  these  expressions  may  be  neglected,  giving  the 
following  abbreviated  formula-: 

H=—  B.  tin.  2  T,  and  D     —  C »*■•  V. 
iH  R 
Tile  value  of  (c  -e  /I  varies  for  different  instru- 
ments.   It  may  be  assumed  to  be  1.4  ft.   The  en-  , 
giaeer  can.  however,  readily  determine  it  for  him-  tiiouSit  that  this 


be  preferred.  In  fact,  the  advantages  of  such  an 
Instrument  greatly  ontweigh  the  disadvantages, 
largely  imaginary,  which  are  attributed  to  It. 

The'  ordinary  arrangement  for  making  the  ad- 
justment is  not  a  good  one,  and  this  uiay  account 
for  the  prejudice  against  movable  wires.  The 


stadia  hairs  are  not  upon  the  diaphragm,  but  an' 
carried,  one  each,  upon  two  separate  slide 
each 


when  focused  upon  a  distant  object,  to  I 
ling  screws  of  the  diaphragm,  and  the  < 
from  the  object  glass  lo  the  center  of  I 


wlf  bv  measuring  the  distance  from  the  object 

I  tbe 
die- 
the 

instrument.    The  first  measurement   gives  the 
value  of  /,  and  the  other  that  of  C.    Since  R  la 
generally  made  equal  to  B.  the  formula-  above 
reduce  still  further  to 
if 

H  =  —  sin.  2  r<S)and  I)  -  ft  cos, »  V,e% 


It  is  possible  to  do  fair  work  upon  ordinarily 
vel  ground  with  any  engineers'  transit  having 
adia  hairs  Introduced,  but  for  general  work  it  is 


general 

tive  that  the  instrument  have  a  vertical 


ides  moved 
single  screw.    It  is 

wllll 


lament  will  lose  Its  adjust- 
ment' easily,  and  serious  error  may  result.  The 
wnter  has  used  an  instrument  in  which  one  of  the 
stadia  wires  is  upon  the  main  diaphragm  and  not 
movable  separately,  while  the  other  is  upon  a  dia- 
phragm of  its  own.  adjusted  by  loosening  the 
upper  or  lower  screw,  as  the  case  may  require, 
and  tightening  that  opposite.  Tills  instrument 
verv  rarely  gets  out  of  adjustment. 

<)f  the  advantages  of  an  adjustable  diaphragm, 
it  is  <sily  necessary  U >  mention  at  this  point  the 


Tt.r  t 


To  put  in  the  extra  spider  hairs  necessary  for  sta- 
dia readings,  the  diaphragm  must  betaken  out, and 
the  hairs  stretched  on  separately.  Great  care 
should  be  exercised  in  stretching  the  hairs  all  that 
they  will  bear,  otherwise  they^  wdl  change  in  damp 

wax  on  each  point  is  usefu|Bfor  this  purpose.  It  is 
recommended  to  breathe  upon  the  hairs  while 
stretching. 

The  hairs  should  bo  carefully  spaced  on  tin*  di- 
aphragm so  as  to  secure  a  convenient  roil.  It  is 
best  that  the  rod  should  have  about  1  ft.  for  a  dis- 
tance 100  ft.    Now.  If  X   represent  tbe  distance  ' 


stadia  hail*,  wltc 
100  ft.,  we  have 
o.in  foctl 
12  a 


X  represent  tbe  distance 
r  of  the  object  glass  to  the 
is  focused  for 


the< 

Tilts  is  Table  I. 

Table  II.  supplements  Table 
of  getting  heights  for  grcute 
given  in  Table  I. 

Table  IU.  starts  "  to  reduce  reading  on  a  slope 
to  horizontal  distances"  for  each  degree  and 
minute  from  2°  to  11*. 

The  following  is  the  method  suggested  for 
graduating  the  rtsl  in  order  to  diminish  the  error 
due  to  (e+/): 

Measure  a  base,  marking  the  100.  200.  300.  and 
400  meter  points.  Set  the  transit  over  the  zero 
point.  Hold  the  rod  at  the  first  point  marked, 
and  determine  the  space  covered  by  th« 
1  which  are  supposed  to  he  fixed  i.  Thisi. 
measured.  Next  hold  at  200,  determine  the  - 
uu  the  rod,  measure  it  as  before,  and  sc  on  for  all 
points  to  the  400  meters.  Then  in  the  words  of 
tbe  book.  ••  it  is  best  to  distribute  (c+/),  which  is 
small,  among  the  several  determined  distance*. 
Hence  take  for  the  length  of  each  100  meters  space 
the  mean  of  all  the  100  meter  spaces  determined. 
That  is  to  add  together  the  length  of  the  100,  200, 
etc.,  spaces,  ana  divide  by  the  number  of  100 
spaces  determined.  A  little  more  weight  should 
perhaps  be  given  to  the  short  distances  us  the 
targets  are  more  distinct." 

It  would  seem  ss  though  this  method  was  equiv- 
alent to  graduating  the  rod  upon  a  base  shorter 
than  400  meters  in  the  way  already  described  for 
an  instrument  with  fixed  wires,  the  error  due  to 
(c  -t-  f\  still  obtaining. 

It  will  Is-  observed,  however,  upon  studying  the 
'  formulas,  that  this  error  is  less  the  nearer  the  read- 
ing approaches  the  length  of  tbe  measured  base, 
and  a  short  base  may  sometimes  be  better  than  a 
long  one.  if  (c  -e  f)  I»  neglected. 

With  adjustable  wires  it  is  possible  to  c 
length  of  base,  greater  or  less,  as  we  may  i 
our  readings  to  he  greater  or  less.  In  other  words, 
if  a  survey  is  to  be  made  where  the  readings  will 
be  short,  adjust  upon  a  short  huse,  and  vice  versa, 
selecting  for  the  length  of  base,  as  nearly  as  may 
Is-,  a  mean  of  the  expected  readings,  Sloe*  we 
can  seldom  predict  either  long  or  short  distances 
exclusively,  but  may  have  both  very  long  and  very 
short,  this  plan  does  not  recommend  itself  for  gen- 
eral work. 

The  direct  reading  of  tin-  stadia  rod  for  horizon- 
tal distances  on  level  ground  and  formula?  (5)  and 
(fl)  for  measurements  on  slopes  are  generally  close 
enough.  The  tables  are  not  popular  on  account  of 
tbe  labor  which  thev  entail. 

The  following  pfan  for  graduating  the  rod  al- 
most obliterate*  the  error  in  question,  luid  does 
not  materially  Increase  the  labor  of  working  up 
the  notes,  over  and  above  that  which  is  essential 
to  any  application  of  this  method. 

We  assume,  as  is  ordinarilv  done,  ft  -  ft,  and 
suppose  the  length  of  our  measured  base  ft  to  be 
infinite.    From  the  formulas  ill  and  HI.  we  have 
ft 

H  -  —  silt,  a  V  +  (e  +■  fi  *<n,  V. 

D  =  R'cot.'V  +  (c  -e  /)  cos.  T.. 
which  we  propose  to  write 

/ft  +  (c  +  fh 
H  =    !  sis.  a  1'  n\  assuming  (c  +/) 

\        *  J 


100  ft.  ::.r< in  inches):  12 
-  0.12  X  ri      space  in 


between  stadia  wires  on 

It  will  be  understood  that  we  do  not  in  this 
manner  fix  the  graduation  of  the  rod.  which  must 
be  determined  by  careful  experiment  after  the 
hair*  are  in. 

The  rial  sluiuld  U  about  12  ft.  long,  of  inch  stuff 
well  seasuiM*d.  For  convenience  of  transportation 
it  may  be  hinged  in  the  middle,  so  that  two  part* 
of  tbe  face  may  fold  inward.  A  short  plumb-bob 
upon  the  back  of  the  rod  might  contribute  to  ac- 
hut  It  Is  not 


greater  ease  with  which  the  nsl  ami  instrument 
an-  adapted  to  eoch  other. 

The  rod  is  at  once  laid  off  with  the  desired  fig- 
ure. 1  ft.  representing  100 and  pointed.  Then,  upon 
a  measured  base,  tlie  instrument  is  adjusted  to  it. 

Should  one  of  the  hairs  break,  the  engineer  can 
himself  put  in  another  and  adjust  to  the  rod  us  at 
first.  In  the  case  of  fixed  wires  the  nsl  must  be 
painted  over,  and  graduated  anew,  or  a 
some  correction  applied  to  every 
a  sis'.-ial  scale  or  otherwise. 


si.,.  V  - 
0  =  [Jr*  +  te+£)] 


(c+/)s*s,IK 


Upon  a  level  |  H| 


en*.' 


i  spe 

The  simplest  f.snu  to  which  our 


l.'.l  and  (6).  may  not  be  considered  suttlciently  sc 
i-urate  for  some  classes  of  work, 
Different  plans  have  been  suggested  for  obtain 


2 

TO*;  assuming  tr  +  /) 
/)«*.•  V. 

+  1.4 
.:  R  -  D  — 1.4. 
Suppose  we  then  measure  a  base  of  MM  .4  I  rather 
than  1001.4,  as  giving  n  more  distinct  view  of  the 
rodi.  Make  the  instrument  rend  .VN)  ft.  exnctly 
upon  this  base,  as  already  di-scribed  for  adjusta- 
ble wires  or  fixed,  as  the  case  maybe.  To  each 
reading  of  the  rial  we  have  now  to  add  1.4  ft.,  a 
mental  operation  which  can  hardly  he  considered 
burdensome.  We  thus  obtain  the  correct  distance 
upon  a  level. 

If  the  vertical  angle  be  read,  formube  <7)  and  ifi), 
which  are  equivalent  to  |5)  and  (it),  should  be 


For  some  nther  value  of  (c  +  / 1  than  1.4  ft., 
will  have  to  substitute  this  value  for  1.4  in 


ing  more  accurate  results  without  ^making,  the  process..  ^  ^  ^       ^     ^  h 

"T^h^'nYt^h^Ttl^y^^  W.  T.   l«en  aht«dy^s!id,  son,.  ,T,rk  MB  '« 'done  wTlh  i 
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ordinary  transit,  we  prefer  to  assume  the  use  of 
a  rood  stadia  transit.  This  should  have  a  clear 
teltsscnpe  of  comparatively  large  magnifying 
power  (a  very  important  feature  of  a  stadia  transit), 
a  long  bubble  under  the  telescope,  and  a  vertical 
arc  of  60',  graduated  to  read  80  in  elevation  and 


of  the  work,  and  doe*  the  sketching.   The  instru- '  A  piece  of    cross-section  naprr    i«  smoothly 


merit  man  reads  the  angles  and  stadia  distances, 
takes  the  levels,  and  Keeps  ail  of  the  notes  of 
his  own  work. 

Each  stadia  man  has  his  axeman.  In  some 
country  a  brush  hook  is  an  excellent  substitute 


stretched  upjn  a  hoard.  Lcteach  division  repre- 
sent single  feet  or  10  ft.  or  100  ft.,  as  conve- 
nient. Then  from  a  center  c.  at  one  of  the  princi- 
pal divisions,  describe  a  large  arc.  A,  Fig.  4.  and 
lay  it  off  into  degrees,  halt  degrees  and  quarter 
degrees.  Cpon  a  piece  of  tracing  vellum  lay  off 
iglr*.    The  cloth 


SO"  in  depression.  The  horizontal  graduation  should  for  an  axe.  One  stadia  man  gives  elevations  along 
be  adopted  to  measuring  angles  to  the  right  or  left  the  line  as  designated  by  the  assistant  engineer, 
from  0  to  180",  and  should  also  bo  numbered  from  taking  points  wherever  they  may  be  required  for  an 
0  to  880".   The  Madia  rod  is  supposed  to  he  gradu-  accurate  profile.    Another  stadia  man  give*  cross- 

ated  1  ft.  to  100  ft.,  and  is  consequently  a  self- .  sections  at  proper  intervals,  by  holding  the  rod  at  I  equal  to  the  radius  of  the  arc.  A. 


two  straight  lines  at  right 
should  be  Urge  enough  to  adt 


reading  level  rod. 

The  field  party  need  not  constat  of  more  than 
two  men,  besides  the  observer,  and  often  a  single 
stadia  man  will  be  all  that  is  required.  Axemen 
in  addition  will  sometimes  be  de- 
I  by  economy  and  the  necessity  for  rapid 


In  the  surveying  of  rivers  the  stadia  method  Is 
especially  useful.  The  readings  being  mainly 
horizontal,  no  reduction  of  the  notes  by  formula? 
is  necessary,  if  (c  +  /)  be  neglected. 

It  is  customary  to  run  a  chain  line  on  one  hank, 
or  to  triangulate,  in  order  to  obtain  a  base  line  for 
the  survey.    The  stadia  tinea  are  clos  * 
points  so  llxed  at  convenient  intervo 
method  of  carrying  the  azimuth  is 
adopted,  all  angles  referring  to  the  true  or 
nelic  meridian. 

The  topography  of  the  banks  and  details  are 
run  in  by  taking  bearing*  to  point*  and  stadia  dis- 
tances. 

In  carrying  forward  the  line,  clearing  can  be 
avoided  where  the  width  is  not  too  great  by  cross- 
ing from  side  to  side  (see  Fig.  8). 

It  will  be  seen  that  the  economical  working  of 
the  method  will  depend  largely  upon  the  Judg- 
ment of  the  observer,  and  of  the  stadia  run  ill  the 
selection  of  point*. 

If  it  be  desired  to  read  a  distance  greater  than 
that  corresponding  with  the  length  of  the  rod,  or 
if  a  portion  onlv  of  the  rod  can  be  seen,  the  dis- ' 
tanee  given  by  the  upper  wire  and  the  center  or 


a  succession  of  point*  on  a  line,  as  nearly  as  mny 
be  [M?ri>end]L-uliir  to  the  line  of  tfot,  PUIVOI,  Tlsfl 
third  take*  up  bouse*,  fences  and  other  details  for 
topography .  Often  the  third  stadia  is  superfluous. 
No.  1  can  do  his  work,  and  two  rods  will  generally 
keep  the  observer  busy.  No  2  works  on  the  back 
course,  so  that  lie  can  give  hack  sight  for  both 
transit  and  level  work.   No  1  giv 


the  foresights 
and  distance  to 
id  check  when 


The  observer  read?  both  the  angl 
the  new  station.  The  latter  he  < 
he  sights  hack  upon  No.  3. 

It  will  hardly  no  necessary  to  remind  the  reader 
that  the  stadia  rod  is  supposed  to  be  a  self  rend- 
npon  tag  '*'vel  rod.  and  tlutt  the  bubble  under  the  tele- 
fne  scope  enables  us  to  take  falrlv  accurate  levels. 
The  rending  of  the  vertical  angle  will  enable  us  to 
'  of  points  which  are  too  far 


of  a  length,  C  D, 
equal  to  the  maximum  stadia  reading,  and  D  M 
tqu 

I  Now  place  the  tracing  cloth  over  the  cross  sec- 
tion paper,  keeping  C.  the  center  of  the  arc,  on 
I  the  line  CH  ;  and,  using  tlie  graduated  arc  A, 
■  make  the  angle  ili'H  -  1'.  .Slip  the  cloth  to  the 
i  right  or  left  along  the  line  CSf  until  CB  -  ft. 
|  Tnen  CE  =  D  and  DE  -  II.  which  are  read  off 
directly  on  the  profile  paper.  For 
"  we  have 


CB  =  ft-. 
CE  -  CD  cos.  V 
Abso 

If  si  n.  V  -  Dh 


ft' cos.  V  =  CD. 
Ifa».H^  n. 


If 


DE~  DB  co*.  T=ft  sin.  F  cos.  F=  —  sin.  2  V—  H. 

2 

A  straight-edge  and  triangle  luav 
stead  of  the  vellum. 

(7)  and  ,8)  tbe  value  of  (c  -e  /> 


above  or  below  the  level  line  at  any  setting  to  be  be  added  before  using  the  diagram 


that  of  the  center  and  the  lower  wires.  The  sum  of 
these  two  readings  will  be  the  distance.  Long 
distances,  however,  are  undesir&hle.  Sometimes 
it  is  required  to  survey  a  stream  or  a  slough  hast- 
ily, and  compass  bearings  are  sufficiently  close. 
Let  the  transit  at  a  Fig.  8  take  the  bearing  by  the 
north  end  of  the  needle  and  the  stadia  distance  to 
6.  Now  set  up  at  c.  take  the  bearing  bv  the  south 
end  of  the  needle  and  the  stadia  distance  to  6,  and 
read  the  north  end  of  tbe  needle  and  the  distance 
toot.  One  rodman  can  be  kept  upon  each  hank, 
and  only  occasionally  will  the  observer  need  to 
cross.  The  field  notes  are  written  a*  though  the 
instrument  had  been  set  at  everv  point.  It  la  to 
facilitate  this  that  the  south  end  of  the  needle  is 
recommended  to  be  read  from  c  to  6.  Intermediate 
readings  are  taken  to  give  the  shore  line,  sounding 
i  and  all  the.  detail*.  But  for  the  space  re- 
I  we  could  multiply  the  uses  of  the  stadia 
lent  in  hydrographies!  surveying. 

the  topography  of  hill- 


do t»  runucd  in  tin:  ordinary  manner  of  leveling, 

When  No.  1  reaches  the  proper  point,  as  de- 
tormined  from  the  length  of  tbe  B.  8.,  bv  a  signal, 
the  observer  direct*  a  turning  point  to  be  put  in. 
which  is  done  by  the  axeman,  who  also  marks  it* 
position  with  a  tall  stake.  When  No.  J  reaches 
this,  he  holds  upon  it.  the  instrument  bring  now 
at  tbe  next  station,  and  the  B.  S.  is  read— also  the 
distance,  The  observer  ha*  it  in  his  power  gener- 
ally to  secure  equal  sight*.  Otherwise  long  sight* 
must  be  corrected  for  curvature  and  refraction. 

The  following  form  of  Held  notes  is  suited  to  this 
class  of  work  : 

n  i  isr  *A*n  r*aa. 


HI*,  or  I Braruv (or  angle'  Lfetance.  Vertical  Renters* 
posot    |  as  rest!     aaata.  j 


tljratcsl  at ;  Vet  .1 

I  (arttt.) 


V»r. 
(or  Lu 


aid 


The  stations,  or  point*  where  tbe  transit  ia  set 
up,  can  be  distinguished  by  the  prefixing  of  a  svui- 
bol  or  the  abbreviation  "Sta.  from  tbe  point* 
whose  position  and  elevation  alone  we  wish  to  ob- 
tain, The  "Sta*,"  should  be  numbered  consecu- 
tively, and  the  points  may  run  t,  i!,  8,  etc.,  for 
each  "  Sta."  without  other  designation. 

With  the  method  of  carrying  the  azimuth  both 
veniers  are  read.  The  engineer  may  prefer  to  read 
angles  to  tbe  rt.  and  It.,  however.  The  record  for 
either  case  can  be  made  as  indicated.  Tbe  distance 
is  the  reading  of  tbe  stadia;  any  corrections  to  be 
applied  afterward.  Angle*  of  elevation  and  de- 
pression may  be  distinguished  by  prefixing  +  or  — 
sign.  Inthecolumn  "  Remarks,"  thenoint  sighted 
at  should  be  described  briefly,  a*,  for  example. 
w  Fence  corner."  "  N.  W.  corner  house,"  "center 
wagon  road,"  "  for  contours,"  etc. 

Upon  the  right  hand  page  we  would  have  level  { 
notes  in  the  ordinary  form,  keeping  the  F.  S.  and 
B.  S.  upon  the  same  line  a*  that  which  the  bear- 
ing and  distance  of  the  point  occupy  on  the  left- 


For  contour  lines 
sides,  different  plans  suggest  themselves.  A  num 
ber  of  points  may  be  located,  and  their  heights  de- 
termined, at  each  setting  of  the  instrument,  by 
reading  the  vertical  angle  as  well  as  the  bearing 
and  distance,  and  the  contours  sketched  by  tbe 
eye  upon  the  field  sketch;  or  cross-sections  tnav 
be  made  at  suiuble  points,  perhaps  several  at  a 
setting,  or  a  combination  of  both  of  these  plans. 
The  line  of  collimBtion  of  the  telescope  should 
always  be  directed  upmi  the  same  point  of  the  rod 
for  obtaining  the  vertical  angle.  If  considerable 
accuracy  Is  desired,  the  levels  can  be  carried  for- 
ward ny  the  use  of  the  bubble  under  the  telescope, 
which  ahould.be  carefully  adjusted  by  the  two-peg 
method.   The  stadia  rod  serves  as  a  level  rod. 

For  irrigating  ditches  or  pipe  lines  very  excel, 
lent  and  economical  preliminary  surveys  can  be 
made  with  the  stadia,  the  alignment,  levels  and 
topography  being  obtained  with  a  single  instru- 
ment and  a  small  party.  If  compass  bearings  will 
answer,  it  is  only  necessary  to  set  at  every  other 
angle. 

vVith  the  vertical  arc  or  tbe  bubble  It  is  easy  to 
tit  any  grade  to  tbe  ground. 

The  writer  once  had  occasion  to  run  a  trial  line 
for  an  irrigating  ditch  of  \H  miles.  It  was  done 
with  tbe  stadia  and  a  single  man  in  about  four 
hours.  Running  over  the  ground  afterward  with 
transit  and  level,  the  location  differed  very  slightly 
from  the  preliminary  line,  and  tbe  levels  cheeked 
within  a  few  tenth*. 

We  touch  upon  the  subject  of  survey*  for  rail- 
toads  by  tbe  stadia  with  some  hesitation,  not  be- 
cause wo  have  any  doubt  as  to  tbe  utility  of  the 
method,  hut  because  our  experience  in  railroad 
work  ia  limited.    Hoping  that  this  admission  will 

serve  as  an  apology  for  possible  blunders,  we  un-  obstacles,  crossing  streams, 

log  for  the  plifled.   For  reducing  that  portion 


The  degrve  of  accuracy  attainable  with  the 
stadia  depends  largely  upon  the  care  with  which 
the  adjustment*  are  made,  anil  upon  the  manner 
in  which  tbe  work  is  done.  Hy  the  Lake  Survey 
we  have  understood  that  a  discrepancy  not  exceed- 
ing 1  in  400  for  tin-  hortmuul  measurement  was 
admitted,  while  an  average  error  of  only  1  in  000 
was  the  exhibit  of  some  of  the  parties. 

Either  is  close  enough  for  most  work  to  which 
the  met  ho.  1  is  lulu  ;iiei  I.  and  we  know  by  experi- 
ence that  with  reasonable  rare  and  precaution  tbe 
beet  result  (I  in  GOOi  can  be  attained. 

The  basis  of  comparison  is  supposed  to  be  a 
chained  line,  which  is  itself  liable  to  error.  We 
do  not  believe  that  stadia  surveving  is  applicable 
where  exact  work  is  demanded,  although  great 
accuracy  la  often  claimed  for  it.  In  very  rough 
country  it  is  doubtless  more  act  unite  than  ordi- 
nary chaining,  but  it  would  seem  best  to  assign  it 
to  that  which  should  be  it*  province,  viz.:  ap- 
proximate surveying,  including  preliminary  sur- 
veys and  examination*  and  the  filling  in  bf  de- 
tails. For  such  work  there  is 
offering  as  it  does  a  close  ap. 
wjth  cheapness  aud  rapidity. ' 

CORRESPONDENCE. 

CORRECTION. 

New  Yob*:,  Jan.  28,  1882. 
Edit'>r  Enuinkrino  News  : 

In  the  article  "The  Metric  System  for  Rail- 
roads.- page  88.  please  correct  an  error  in  tbe  last 
cross-section  of  the  field  note:  Station  26  should 
be  station  20  +  88;  +  86  meaning  the 


If  there'be*  great  many  points  required,  the  in- 
strument man  should  have  a  recorder. 
Two  serious  difficulties  present  themselves. 
If  the  ground  be  very  densely  wooded  or  covered 
with  underbrush,  it  is  difficult  to  read  tbe  rod.  But 
the  same  difficulty  exist*  to  a  greater  or  less  extent 
in  carrying  any  line  over  such  ground.  Tbe  stadia 
line  can  sometimes  be  made  to  pass  through  vistas 
or  partial  clearing*,  and  offsets  made  into  the 
thicket,  toward  and  across  the  line  of  the  pro- 
posed road.  It  will  be  remembered  in  this  connec- 
tion that  it  is  not  necessary  to  see  the  whole  rod, 
except  for  very  long  distance*.  Two  and  a  half 
feet  of  the  rod  will  enable  us  to  read  SOU  ft.  very 
nearly  (exactly,  if  the  upper  and  lower  wire*  are 
equally  distant  from  the  center  wire). 

The  other  difficulty  is  the  increased  labor  of  cal- 
culating the  excavation  and  embankment  where 
the  elevations  are  not  taken  at  100  ft.  intervals. 
To  this  we  say  that  we  have  all  the  data  for  a 
fairly  accurate  profile,  and,  If  this  be  properly  pre- 
pared, we  cannot  see  why,  for  preliminary  work, 
the  cuts  and  fills  may  not  be  taken  from  it  directly 


METRIC  PROFILE 

Nxw  Your.,  Jan.  27.  I 
Ei'tToR  Engineering  Newb: 

In  your  issue  of  Jan.  7.  in  a  very  interesting 
letter  from  Mr.  Entile  Low  on  the  metric  systnm 
on  the  Mexican  railways,  he  says:  "For  profiles 
thus  far  the  usual  profile  paper  is  being  used,  plate 
B.  no  paper  ruled  to  metric  value*  being  obtain- 
able." 

As  the  New  York  agent  for  J.  W.  Queen  &  Co. , 
I  would  respectfully  state  to  those  engineers 
interested,  that  in  addition  to  their  regular  con- 
tinuous profile  paper,  A  and  ft,  they  have  been 
making  since  March.  1881.  a  continuous  profile 
paper  In  metric  value*.  The  divisions  are,  both 
vertical  and  horizontal  lines,  five  to  each  half 
centimeter,  with  every  fifth  line  heavy ;  every 
tenth-half  centimeter  is  also  indicated  by  an  extra 
heavy  line.  This  ruling  makes  a  large  square, 
luiving  sides  of  five  centimeter*,  sub-divided  into 
squares  of  half  ceutimetcni,  which  are  again 
divided  by  faint  lines  Into  small  squares  of  one-fifth 
of  a  lialf  centimeter. 


O.  b\  Woolmax. 


and  the  cro 
vantage*  art 


tie 


Th 


)m  the  contours.  The  ad- 
!  work  is  all  under  the  eve 


AND  STATISTICS  OF 
CAN  WATER-WORKS. 


BT  J. 


.  -coompli 

one  operation.  The  party  is  ouly  about  onehalf 
as  large,  and  we  believe  that  with  a  little  practice 
the  survey  can  be  pushed  quite  as  rapidlv  as  bv 
tbe  ordinary  method.     The  problems  of  avoiding 
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hesitatingly 
preliminary  line, 
trial  lines. 

The  party 
an  Instrument 


problems  of  avoiding 
etc..  are  greatly  sim- 
n  of  tbe  notes  of 
any  stadia  eurvev,  where  ibe  vertical  angle  has 
been  read  the  tables  mentioned  may  be  used  if 
they  can  be  obtained,  or  the  corrected  distance 
and  height  can  be  calculated  by  the  formula?. 


OLXIXTIt. -ORKKKTTKI-P. 

.  Massachusetts,  in  lat.  42  WN.,  long. 
78'  W..  ia  on  rolling  land  a  mile  distant  from  and 
100  ft.  above  tbe  Connecticut  River. 

The  town  was  settled  in  1738  and  incorporated 
in  1733.  Water-works  were  built  in  1870  bv  the 
"  Fire  District."  after  the  plans  of  A.  R.  Field  and 
under  the  direction  of  a  construction  committee. 


The  following  il  a  very  convenient  graphical  Tbe  supply  I*  taken  from  an  Impounding  ressr- 
«stxuction  for  formulas  (8)  and  (8),  or  (f)  aid  (8)1  •  voir  formed  by  a  stone  dam  80  ft.  long,  85  ft.  high, 
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It  ft.  thick  at  bottom  and  Ifl  ft.  at  toy,  which 
flood*  an  area  of  4  acres  anil  receive*  the  drainage 
of  8  iiquare  mile*  of  mountainous  country. 

The  capacity  nf  the  reservoir  la  10.000,000  gal- 
lons, and  its  surface  is  3.15  ft.  ubove  tlie  tillage,  to 
which  the  water  is  conveyed  8  miles  in  cast-iron 
pipi*  of  8-in.  and  6-ln.  diameter.  Tliereare  7  miles 
of  distributing  pipes  of  4-in.  and  8-in.  diameter, 
with  40  fire  hydrant*.  21  gate,  800  tap.  and  2  me- 
ters,   rlerricc  pipes  are  of  galvanixed  Iron. 

The  population  in  1880  was  3.908,  and  the  daily 
consumption  00,000  ten! Ions. 

The  works  coat  $120,000.  The  receipts  have  been 
$80,000,  There  u  a  bonded  debt  of  #*).«»  bearing 
*  PJ5  cent,  interest.  The  receipt,  in  1880  were 
fl'ViO  exP*Dae*'  «olu»il™  <*  interest, 


_  The  works  ant  managed  by  three  water  commis- 
sioner*, one  of  whom  is  the  superintendent.  This 
position  is  now  held  by  A  A.  Rankin. 

cunnrtv.  — cmoortat. 

Chicopee.  Massachusetts,  in  lat.  43'  V  N-.  long. 
73*  87  W..  is  on  the  south  bank  of  the  Chicopee 
River  at  its  function  with  the  Connecticut  River. 
S  mil™  N.  W.  of  Springfield.  The  town  is  on 
a  nearly  level  plateau  of  Irregular  outline  and  the 
slopes  which  rime  gradually  from  it  to  a  more  ele- 
vated sandy  plain,  the  water  falling  on  which  feeds 
springs,  the  water  of  which  was  collected  and 
enrriod  in  pipes  to  supply  the  town  in  1845,  after 
plana  of  Stuck  well  Bcttes,  of  Springfield. 

The  town  was  settled  in  1838.  and  was  sepa- 
rately incorporated  in  1848. 

The  present  water-works  were  built  in  187?  by 
a  private  company,  taking  the  supply  from  an  im- 
pounding reservoir  on  a  bruok  north  of  the  town, 
which  is  fed  by  springs  issuing  from  the  above- 
mentioned  sandy  plain.  The  reservoir  covers  3'^ 
acres,  and  contains  .1.3,50,000  gallons,  the  water 
having  an  average  depth  of  8  ft.  The  dam  is  ISO 
ft.  long,  12  ft.  high  ami  8  ft.  wide  on  top,  with 
earth  slopes  of  "J1;  to  1  on  the  water  tide  and  1  \i 
to  1  on  the  lower  side.  In  the  centre  is  a  brief 
wall  laid  in  cement  and  resting  on  a  bed  of  quick- 
sand confined  by  two  rows  of  8  in.  sheet  piling 
driven  12  ft.  below  the  base  of  the  dam.  The 
water  surface  is  from  20  to  80  ft.  above  the  town. 

The  water  is  conveyed  from  the  reservoir  to  the 
distribution  pipes  bv  an  8  in.  wrnught-irnn  ce- 
ment-lined pipe,  8.300  ft.  long.  At  half  a  mile 
from  the  terminus  of  this  conduit,  a  pipe  from  a 
pan  p  driven  by  n  turbine  wheel  is  connected  with 
the  distribution,  and  enable*  direct  pressure  to  be 
spplied  for  fire  purpose*.  A  check  valve  ]  revents 
bark-flow  into  the  reservoir. 

Dirtrihution  is  bv  cast-iron  pipe  for  the  most 
part.  Home  vitrified  stoneware  pipe  has  been 
used.  Them  are  12  miles  of  pipe  in  use,  with  29  fire 
hydrants,  10  fire  reservoirs  and  875  tape.  The  town 
furnishes  hydrants  and  pays  $500  per  annum  for 
the  use  of  the  water.    Lewi  Herrice  pipe  is  used. 

The  population  In  1880  was  about  7,000.  The 
consumption  is  not  given. 

The  c  ipital  stock  of  the  company  is  $50,000,  the 
works  hare  crt  altogether  $«3,a«9.»6,  and  the 
grow,  receipt,  to  October.  1881.  were  $23,045.88.  The 
receipts  in  1800  were  $5,848.02,  iind  the  expense. 

W.  C.  M<  -( 'human  is  President  and  E.  R.  Stlek- 
ney  Clerk  of  the  Chicopee  Water  Company, 
axrxv. — mriiBi-Bo. 
Fitchburg,  Massachusetts,  in  lat.  42"  34'  If,, 
long.  71"  48'  YV.,  is  on  the  Nashua  River,  in  a  long, 
narrow  vnlley,  from  which  the  ground  rises  on 
each  side  to  a  height  of  250  ft.  Ft  was  incorpora- 
ted an  a  town  in  1784  and  as  a  citv  in  1K72. 

In  1871-2.  water-works  were  built  by  the  city, 
after  plans  of  Phineas  Ball,  C.  E..  and  under  the 
superintendence  of  O.  Raymond  and  W,  A.  Smith, 
taking  the  supply  from  Scott  Brook,  which 
drains  awitrr  sited  of  about  one  square  mile.  The 
natural  flow  of  the  stream  was  at  first  taken,  and 
in  1870-7  an  impounding  resevolr  covering  38  acres 
and  containing  100.000,000  gal  Ions  was  formed  by 
building  an  earth  dam  48  ft.  high,  with  a  heart 
wall  of  rubble  masonry  laid  in  cement.  Two  cast- 
iron  pipe,  are  laid  through  the  dam,  one  on  the 
natural  surface,  the  other  18  ft  above  it,  resting 
on  stone  piers.  The  dam  was  raised  and  strength- 
ened in  1880,  Increasing  the  reserruir  capacity  to 
3,000,000  gallons.  From  the  dam  a  84-in  circular 
brick  conduit  conveys  the  water  7,018  ft.  to  Over- 
look reservoir,  formed  by  building  two  dams  across 
a  ravine.    The  upper  dam,  22  ft.  high  and  1 ,000  ft. 


both  instances  the  damaged  pipe 
st-iron  mains. 


long,  has  no  openings. 
The  ' 


fie  lower  dam,  42  ft.  high  and  400  ft.  long,  with 
a  heait  wall  of  stone  2  ft.  thick,  la  perforated  by 
2  outlet  pipes  of  12-in.  and  one  of  18-in.  diameter. 
Overlook  reservoir  included  between  these  dams 
Is  400  ft.  above  the  city,  covers  13  acres  and  con- 
tain. 80,000  gallons. 

In  1K79  the  brick  cundutt  between  th 


rctu-rviurs 


was  found  to  l»-  greatly  obstructed  by  line  roots 
which  had  penetrated  the  brick  work 
jacent  trees,  and  i 


ad- 
8  to  8  in 


,  Shattuck  Brook,  8.300  ft.  distant,  and  taking  the 
I  water  from  a  drainage  area  of  I U  square  mil  a. 
;  The  brook  was  diverted  by  a  small  dam  of  sheet 
piling  covered  with  earth. 

Emm  Overlook  reservoir  the  water  ia  distributed 
to  the  higher  portions  of  the  city. 

At  a  point  in  the  ravine  1,150  ft.  distant  from 
the  lower  overlook  dam  another  dam,  21  ft.  high, 
forms  the  Marshall  reservoir,  covering  half  an  acre, 
and  containing  1 ,000,000  gallons  at  200  ft.  above 
the  lower  part  of  the  city,  which  it  supplies. 

The  pressure  in  the  city  is  80  lbs.  from  the 
low-service  and  155  lbs.  from  the  bigh-servic*  reser- 
voir. The  high-service  pressure  can  be  put  on  the 
low-service  system  when  needed. 

During  the  drought  of  1880  a  pipe  was  laid  from 
the  reservoir  to  Snow's  Millpond  to  obtain  addi- 
tional water. 

Distribution  was  at  first  by  wrought  inm  and 
cement  pipe.  Since  1878  cast-iron  pipe  has  been 
used  for  extensions. 

In  1875  about  2,300  ft.  6f  street  pipes  were  frozen 
solid.  Several  sections  of  850  ft.  in  length  were 
thawed  uut  by  injecting  steam  and  hot  water. 

On  June  8,  1877,  lightning  struck  the  pipes  in  two 
places,  entirely  ruining  2.000  ft.  in  length.  In 
1878  the  pipes  were  again  struck  by  lightulug  and 
injured.  In  b 
replaced  by  CS 

The  total  length  of  pipe  laid  to  Dec.  81,  1881, 
was  20  miles,  with  203  lire  hvdninU,  198  gates  and 
1 ,355  taps  ;  98  meters  are  in  use. 

Service-pipes  are  of  wrought  iron,  cement-lined. 
The  population  in  1880  was  12,405  and  the  dally 
in  about  1,500,000  gallon".  The  works 
$439,500.  Interest  on  $400,000  6  per 
cent,  bonds  is  paid  out  of  taxation.  The  revenues 
of  the  works  have  paid  the  expenses  of  maintenance 
and  supplied  $78,071.81  to  a  linking  lurid.  The 
expennra  in  1880  were  $5,718.15  and  the  receipts 
$15,640.58. 

The  works  are  managed  by  a  board  of  commis- 
sioners.   Thomas  C.  Lovell  is  the  Superintendent. 

cunvi.- BATAVU. 

Batavin  New  York,  in  Int.  48'  N.,  long.  78°  48 
W..  is  on  Tonawanda  Creek  in  a  slightly  undulat- 
ing country.    The  town  was  settled  in  1803. 

Water-works  were  built  In  1883  for  the  supply 
of  the  village,  for  fire  protection  and  street  sprink- 
ling, taking  water  from  Tonawanda  I 'reek.  The 
village  erected  two  Holly  pumps  in  the  mill  of  J. 
O.  Cameron  and  laid  mains  and  put  up  hydrants 
in  the  streets.  The  mill  owner  furnished'  water, 
kept  the  machinery  in  order  and  ran  it  for  a  stip- 
ulated sum.  and  has  the  privilege  of  tapping  the 
pipes  and  selling  water  for  private  purposes. 

In  1873  Mr.  Cameron  put  in  two  1-a  France 
pumps.  In  187X  Olmsted  &  McDonald,  then  the 
proprietors,  pat  in  a  Know  lee  pump  In  addition, 
and  in  1 881  erected  a  wooden  tank  holding  about 
32.000  gallons,  on  a  stone  foundation,  40  ft.  high,  in 
the  village.  This  tanlc  is  an  equalizer  of  pressure. 
In  case  of  fire  the  tank  connection  is  closed  and 
water  pumped  directly  into  the  mains  under  100 
lbs.  pressure.  There  are  about  live  miles  of  cast- 
iron  distribution  pipe  from  8-in.  to  5-in.  diameter, 
with  43  fire  hydrant,  and  250  taps.  The  town  pays 
D.  A.  McDonald,  the  present  mill  owner,  $1,000 
per  year  for  furnishing  water  for  street  sprinkling 
and  fire  extinguishing.  The  cost  of  the  works  is 
not  known  and  the  operator's  expenses  and  outside 
revenue  are  not  stated. 

The  population  in  1880  was  7,858. 

CLXXXVll, — NKPALJA. 

Sedalia,  Missouri,  in  lat.  38*  N..  long.  94'  W.,  Is 
on  a  high,  rolling  prairie.  A  stream  draining 
about  230  miles  of  prairie  hind  has  its  rise  35  miles 
uorth  of  the  town  and  flows  past  it.  The  town 
was  settled  in  1880,  and  incorporated  as  a  city  in 
1884. 

In  1871,  water-works  were  built  by  the  city, 
taking  the  supply  from  the  creek  and  pumping  it 
directly  into  tin-  mains  by  a  gang  of  4  Holly  up- 
right 1-  in.  pumps,  with  2  rotary  pumps  for  fire 
pressure,  operated  by  a  Holly  steam  engine. 

A  large  spring  on  the  bank  of  the  creek,  about 
two  miles,  supplies  200,000  gallons  daily.  There 
is  now  in  course  of  construction  a  dam  180  ft. 
lung  across  the  stream,  with  2  openings  in  it, 
of  40  ft.  each,  fitted  with  9  trap  gates,  which  are 
to  be  dropped  during  Hoods,  but  clused  in  ordi- 
nary stages,  thus  creating  a  storage  reservoir  of 
about  40.0o0.000  million  gallons  capacity. 

The  highest  part  of  the  city  is  158  ft.  above  the 
pomps,  and  at  that  point  a  wooden  tank  40  ft.  in 
diameter  and  20  ft.  high  has  been  erected  on  a 
trestle  40  ft.  high. 

The  ordinary  pressure  at  the  puni|»  is  85  lbs.. 
and  the  Are  pressure  is  sometimes  140  lbs.  per 
square  inch. 

Distribution  is  by  cast-iron  pipe  of  from  12  to 
4-in.  diameter.  Eight  miles  are  in  use,  with  88 
fire  hydrants  and  575  taps.  Four  meters  are  in 
use.  but  are  reported  as  not  working  satisfactorily. 
Wfuught-iroa  service  pipes  are  used. 
The  population  Ln  1*80  was  9,-,81  and  the  daily 
500.000  gallons. 

<t  $185,000. 


U  spring,  which  is  constant, 
holding  gallons  380  ft. 


is  $135,000,  bearing  interest  at  5  per  cent.  The 
interest  on  the  debt  and  an  annual  charge  of  $10 
for  each  fire  hydrant  are  paid  from  a  general  tax. 
The  rxpcrwe*  of  maintenance  in  1880  were  $9,000 
and  the  receipts  $9,445.  The  Council  Committee 
on  water-works  manage  the  works.  Louis  Kumm 
is  Chairman. 

CLXXXVn.  —  W  ABSAW. 

Warsaw.  New  York,  in  lat  42-  45  N  .  long.  78° 
10  W..  ia  on  O-at-ka  Creek  at  the  head  of  the  valley 
of  the  same  name,  between  two  lofty  ranges  of 
hills.  1.018  ft.  above  sea  level. 

Settled  in  1803,  it  was  incorporated  as  a  village 
in  1847.  Water-works  were  built  in  1870.  Water- 
works were  built  In  1870  by  a  private  company 
after  the  plans  of  James  O.  McClure,  C.  E..  taking 
the  supply  from  9  springs  on  the  bill  east  of  the 
village  and  one  large  spring  on  the  west  hill.  Two 
reservoirs  cm  the  east  hill  contain  500,000  gallons 
at  360  ft.  above  the  town.  These  springs  have 
never  failed  entirely,  but  the  supply  at  times  is 
small.  The  west  hill 
supplies  n  reservoir  I 
above  the  town.  The  c 
connected  by  pipes. 

Distribution  is  by  cast-iron  pipe,  of  which  6 
miles  are  laid  of  from  8-in.  to  3- in.  diameter,  with 
30  fin' hydrants.  10  gates  and  260  taps.  The  town 
pays  $1 ,000  a  year  for  the  use  of  the  Are  h  ' 
The  population  in  1880  was  3,755  and  tl 
consumption  20.000  gallon  •. 

The  works  have  coat  $30,000  and  the  total 
ccipte  have  been  $17,500.  There  is  no 
debt.  The  expenses  in  lb80  were  $150  and  the  re- 
ceipts $3,200.  The  capital  stock  nf  the  company 
is  $25,000.    W.  J.  Humphrey  is  President;  B.  F. 

CLXXXtX. — URBAN  A. 

Urbana,  Ohio,  in  lat.  42"  3"  N.,  long.  84°  53*  W.. 
is  in  a  rolling  country,  well  supplied  with  spring*. 
A  small  stream,  fed  by  a  spring,  flows  through 
the  town,  which  is  on  nearly  level  ground,  with  a 
gravel  subsoil,  containing  water  at  from  10  to  80 
ft.  below  the  surface. 

Settled  ln  1702,  it  was  incorporated  as  a  city  In 
1887.  In  1878  water  works  were  built  for  a  pri- 
vate company  by  the  Holly  Manufacturing  Co., 
taking  the  supply  from  a  well  20  ft.  in  diameter 
and  15  ft.  deep,  and  pumping  directly  into  the 
mains  by  a  Hollr  fnur-cvlinder  engine  of  1V£  mil- 
lion gallons'  capacity,  working  under  an  ordinary 
pnswiire  of  40  lbs.  tier  square  inch  and  a  fire  pressure 
of  100  lbs.  Distribution  is  by  cast-iron  pipe,  of  which 
9*railr.  are  in  use,  of  from  14  to  4  in.  diameter, 
with  74  lire  hvdrants  and  330  taps  and  2  meters. 
Lead  service  pipe  is  used.  The  citv  pays  $100  par 
year  for  each  of  80  hydrants  anil  $74  for  each 
one  over  that  number. 

The  population  in  1880  was  6.252  and  the  daily 
consumption  350.000  gallons. 

The  capital  sUick  of  the  company  is  $100,000  and 
the  bonded  debt  $85,000,  bearing  6  per  cent.  The 
works  have  cost  $85,000.  The  expenses  in  1880 
were  $3,400  and  the  receipts  $10,050. 

,1.  H.  Avers,  M.  D.,  isthe  Treasurer  i 
teniient  of  the  company. 

(TO  be  ooirrm'sn.) 

The  receipt  of  statistics  as  follows  is  acknowl- 
edged with  thanks:  From  Louis  Kumm,  Chair- 
man Committee  on  Water- works,  statistics  of 
the  water-works  of  Sedalia,  Mo.  From  Robert 
Surlees,  City  Engineer,  report  of  water-works  of 
Ottawa.  Csiuuta,  December,  1881.  From  N.  I. 
Jordan.  Treasurer  Water  Company,  statistics  and 
water  rates  of  the  waterworks  of  Auburn.  Me. 
From  Charles  E.  Fowler,  Citv  Engineer,  contract 
between  Water  Company  and  Citv  of  New  Haven, 
Dec.  13,  1881.  From  D."  Hammond,  Superintend- 
ent, statistics  and  water  rates  of  the  water-works 
of  Emporia,  Kan.  From  John  M.  Steele,  Superin- 
tendent, statistics  of  water- works  of  Bortlrutown, 
N.  J.  From  W.  H.  Johnson,  Secretary,  statistic* 
and  water  rates  of  the  waterworks  of  Alpena, 
Mich.,  and  laws  under  which  the  Water  Company 
is  organized.  From  A.  W.  Berry.  Superintendent , 
statistics  ami  water  rates  of  the  water-works  of 
Oloversvllle,  N.  Y.,  and  report,  for  vears  ending 
April  80,  1880  and  1881.  From  J.  H.  Ayrrs,  M.  D. , 
Superintendent  and  Treasurer,  statistics  and  water 
rates  of  the  water-works  of  Urbana,  O.  From  10. 
Metsch,  Clerk  and  Superintendent,  statistic*  of 
water-works  of  East  Liverpool,  O.  From  T.  N. 
lioiitcllo,  Superintendent,  a  description  of  the 
water- works,  F ort  Dodge.  I 


NO  FLAOHAJT  WAS  SZHT  BACK. — KoCWBSTBB,   N.  Y., 

Jan.  94. — This  morning  an  east  Uiiind  freight  train  on 
the  New  York  Central  Railway  became  stalled  two 
miles  east  of  CI  yds,  and  a  few  minutes  later  the  train 
following  ran  into  it,  smashing  the  caboose  and  setting 
Are  to  it.  The  flaim*  were  .extiluplitbed  before  tbo 
Are  communicated  to  the  other  cars,  and  then  it  was 
dlncovsrad  that  Conductor  J.ibn  Mo  Alarms,  of  the  stalled 
train,  was  in  the  catsssje  and  burned  tudeatfa.  The 

^,eM  ^T^^^^l 
back  from  I  be  ttalled  train. 
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Engineering 


1ST  v  W«       00  ,onKrT  regarded  n«  a  branch  of  engineering, 
finis.  H  ha*  reached  u»,  however,  that  oar  failure  (o 


New  York.  City. 


upon  ci 
for  the 


JUMUH  W 
B.  D.  V. 


A.  .<?.  C. 
Assert; 


SATURDAY. 


EDITORIAL  ANNOUNCEMENTS. 

Tenai  or  an  Inscription.  -To  the  Coned  Htate*  and 
Caasu*.  94  per  annum,  lnWuiunff  po«i*x*;  oil  parts  >.f 
Europe.  95,  payable  la  a»]T«i»-   Rrflatuanec*  at  tbc  risk 


comment  upon  tbi*  lat«  evidence  of  mismanage- 
ment is  misunderstood,  and  we  are,  therefore,  con- 
strained to  depart  so  far  from  the  path  which  we 
bad  marked  out  for  ourselves  as  to  comment  I 
coroners'  verdicts,  and  "  give  a  reason 
which  ia  in  us,"  premising  that 
do  claim  to  being  "  experts  "  in 
railroad  management,  yet  we  are  not  without  ex- 
perience- in  bqcIi  matters,  acquired  Id  the  days 
when  the  charge  of  railroads  try  their  engineers 
dul  not  ceav  cm  the  completion  of  the  work  of 
construction.  It  is  true,  that  lb*  great  com  plica- 
tions growing  out  of  various  and  diverse  interests 
to  be  reconciled  in  order  to  the  successful  working 
of  the  railroad  system  of  to- day  did  not  then 
exist,  and  the  "  bulb"  and  the  ••  hears"  were  not 
permitted  to  thrust  hoof  or  paw  into  affair*  pre- 
sumed to  be  beyond  their  capacity,  but  the  princi- 
ples and  practices  then  found  essential  to  success- 
ful operation  are  no  whit  less  important  now  than 
then,  being  based  upon  the  immutable  laws  of 
nature — and  we  may  add— common  sense. 

As  we  understand  the  duty  of  a  coroner's  jury. 


to  be  deplored  than  was  the  "accident" 
itself.  [As  we  go  to  press  we  understand  the 
action  of  the  Giand  Jury  to  b«  an  indictment  of 
the  conductor  and  brakeman  of  the  express  **  for 
negligence  in  the  performance  of  their  duly;" 
with  a  gentle 
that  it  would  be 
tools,  etc 
We  have  but  a 
Would  the 
have  sufficed  to 


if  ^eUtraiM^ried°cerUin 

>  remark  to  make  to  this  : 
of  these  two  mrn  alone 
a   loss  of  life  ' 


remaining  individual*  implicated  by 
verdict  performed   their  entire  duty 
premise*  r) 


in  the 


COLORADO  INSTITUTE  OF  ENGINEERS. 


This  new  professional  association  has  just  been 
formed  at  Leadville,  Col.,  and  we  have  been  fa- 
vored with  a  series  of  circular*  from  tin-  Commit- 
tee on  Organization.  These  circulars  are  for  the 
instruction  of  candidates  for  membership,  and  are 
almost  rrrbafim  reprints  from  similar  ones  of  the 
American  Society  of  Civil  Engineers.  The 


menv 

berahlp  Is  divided  into  resident  and  non-resident 
and  a*  expressed 1  by  one  of  the  dailies,  which  was  members  and  associates:  the  fee*  are  for  entrance 


«.i  Ma"  or  "  "ut  in  *cct,rd  h*'Uh  n°e  venllct^ rendered,  it  i*to 
or  P.  o.  order,  psjabU  to  nso.  H.  Fsosr. 


Term*  or  A  dvertUtAjr.  One  tnoh.  Ill  line*,  one  Inner 
Hon.  ft;  oar  month.  S«  M;  three  eioRln*.  »1T.  si* 


lorn  of  life.' 

The  only  frature  in  the  case  which  will  bear  the 
characterization  of  "  accident  "  was  in  the  opera- 
tion of  releasing  the  air-brakes.  This  was  per- 
formed by  some  one  as  a  stupid  joke.  It  does  not' 
appear  in  the  evidence  who  this  was.  but  it  mat- 
ters little,  as  in  itself  it  was  a  email  matter,  not 
■  with  any  risk  of  what  is 


OONTKNT8- 


CVMSssnsraos:  Hev 
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The  train  being  stopped,  the  first  duty  of  the 
conductor  is  to  dispatch  a  brakeman  with  a  sig- 
nal, in  each  direction  ordinarily,  but  in  the  pres- 
ent case,  as  it  wu  known  that'  a  local  train  was 
following  the  express,  the  ilrsf  duty  of 
the  conductor  was  to  flag  this  train 
the  conductor  failed  to  do  this,  or  rathe 
failed  to  see  that  it  waa  done,  and  so  became 
responsible  for  what  happened.  The  rear  brake- 
man  knew  that  it  waa  in  the  line  of  his  duty  to 
flag  the  coming  train  ;  had  he  performed  his 
duty  in  this  re-pert  no  Ices  of  life  would  have 
occurred.  This  failure  of  duty  on  his  part 
rendered  him  equally  responsible  with  the  con- 
followrd.     The  engn 


ductor  for  what 


the  Chicago  express,  aware  of  the  fact  that  the  •  Transactions  of  the  new 
air  brake  had  been  eprung. 


It 


proving  no 

part  of  their  duty  to  investigate  as  to  wbo  had 
sprung  the  brakes,  violated  their  known  duty 
in  attempting  to  move  the  train,  and  succeeding 
in  moving  the  train  to  a  point  of  absolute  danger 
in  reference  to  the  field  of  observation  from  a 
following  tra'n  became  equally  responsible  with 
the  conductor  and  braketm-n  for  what 
The  enginetnan  of  the 


130,  $14.  $12  and  (H  respectively,  and  quarterly 
dues  are  |8  and  #1.50,  the  total  being  only  a  dollar 
or  so  Iras  than  for  the  New  York  Society.  The 
new  A  saociution  baa  apparently  resolved  to  spend 
no  time  in  discussing  constitutions  and  by-laws, 
but  presuming  on  the  perfection  of  that  of  the 
A.  S.  C,  E.,  adopts  it  bodily.  Living  in  high  alti- 
tudes, we  judge  from  the  aspirations  of  this  latest 
fledgling,  begets  equally  altitudinous  ideas,  and 
we  are  pleased  to  see  that  there  ia  "nothing  mean™ 
about  the  new  ••  Institute"  in  the  way  of  asking  a 
good  price  for  admission  to  its  sacred  circle.  The 
committee  are.  Fred.  O.  Buckley.  Thos.  W.  Jay- 
cox  and  Chaa.  J.  Moore,  the  two  latter 
gentlemen  being  personally  will  known  to 
ua  a*  enthusiastic  and  ennoble  engineers, 
:  I  whom  we  trust  will  succeed  jn  rffecting  a 
r  1  large  and  influential  professional  organization  from 
among  the  many  well  qualified  engineers  In  the 
far  West  We*  think,  however,  they  have  made 
a  mistake  in  modeling  their  organisation  after  that 
of  the  A.  S.  C.  E.  instead  of  that  of  the  Amrncan 
Institute  of  Mining  Engineer*.  The  committee's 
circular  closes  with  stating  that  they  believe  en- 
gineers will  "  find  profit  in  a  membership  ";  wa 
"  of  the  Proceedings  snd 
•  Institute  "  to  prove  the 
faith  that  is  in  its  promoters. 


of  will  await  the  advent 


subsequently  happened, 
his  "time  that  "there"? 


A  DISASTROUS  FIRE. 


8PTJYTEN  DCTVIL  CATAHTROPHE. 


of  ExulxixxiNo  News 


As  we  looked  up  casually  from  our  work  on  Tues- 
day morning  last  the  violent  gesticulation*  of  a 
rapidlv-gathering  crowd  in  the  street  just  below 
drew  our  atb  nt  on  and  another  glance  revealed 
a  broad  column  of  flame  issuing  from  the  old 
World  newspaper   building  directly  in  front. 
Hastening  to  the  street  we  were  in  time  to  w  itness 
the  fearful  leap  of  a  woman  from  the  top  story  to 
.  the  hard  pavement  below,  to  meet  death  in  another 
not  to  rely  wholly  upon  others  to  apprise  fonn  than  by  fire,  ami  to  witness,  the  heroic  and 
danger,  but  should  himself  Is-  keenly  alive  n,cee«rful  feats  performed  in  the  saving  of  life  by 
to  the  possibility  of  danger  in  bis  front,  failed  to  :  the  fire  department  and  citizens.  For  a  time,  during 

'   which  moments  seenied  hours,  one  s  heart  seemed 


by 

train  in  advance 
of  him,  and  also  aware  of  the  principle 
that  in  approaching  a  dangerous  point  of  the  road 
he 

him  of 


exercise  the  proper  degree  of  watchfulness,  and 

rendered    himself    equally    responsible    with  j  to  cease  beating  while 


witnessing  the  fearful 


we  published  the  verdict  of  the  Coroner's  jury  in  the  conductor,  brakeman  and  englneman  of  the  scramble  for  life  by  the  flamo-numicd  ocrupanta 


the  case  of  the  Spuyten  Duy  vil  catnatropl 
at  the  same  time  republished  opinions  from  th> 


and 

local 


express  for  whnt  followed  from  his  neglect 
There  arc  few  places  on  the  railroads  leading  out 
of  New  York  where  the  element  of  pauriblc  dan- 
dict,  a  course  which  we  have  not  hitherto  pur-  ger,  through  neglect  of  employes  to  faithfully  per 
sued  in  such  cases,  but  which  we  thought  form  their  duty,  is  more  apparent  than  at  this  I 
called  for,  as    exhibiting  . 

of  the  f  lamers.  an  well  as  the  expo-  hcen  impressed  upon  the  operatives 
popular  opinion,  to  diversity  uf  sentiment,  the  instructions  from  the  Superintendent,  calling  the 
even  upon  matters  which  would  appear  to  admit  their  especial  attention  to  the  proper  prnrantion- 
of  hut  small  different  e*  <>r  opinion,  whether,  as  in  sry  measures  to  be  observed  in  pawing  it.  The 
the  present  case,  we  consider  the  simplicity  and  failure  of  the  Superintendent  In  appreciating,  or 
the  concurrence  of  the  evidence  submitted  to  the  'n  causing  his  employes  to  appreciate,  the  fact 
jury,  their  sworn  duty  In  the  premises,  or  the  thnt  this  was  to  he  regarded  as  a  point  of  danger, 


f  the  wretched  trap  that  waa  bu  rning.  and  only 
when  the  flames  bursting  from  every  opening  cut 
off  further  efforts  to  save  life  could  we  realize  the 
fierce  contest  that  was  In  progress.  Never  before 
did  we  so  realize  the  value  of  a  minute  of  time  as 


thought  form  their  duty,  is  more  apparent  than  at  Ihi 
fully  the  cality:  and  this  po/mbilHg  of  danger  should  have  whert  witnessing  the  slow  raising  of  a  ladder  to 

—  of  the  road  In  flnd  It  only  too  short  to  reach  the  point  at  which 


great  Importance  to  obvious  public  interests,  that  renders  him  responsible  with  them  for  what  f. 
"their  trumpet  should  make  no  uncertain  sound."  lowed  from  their  neglect  or  ignorance, 


and  that  no  scapegoat  should  be  found  upon 
whom  to  visit  the  dereliction  of  duty  on  the  part 
of  any  man  or  set  of  men  who  trifle  with  the  lives 
of  the  traveling  public  There  has  been  too 
much  of  this  disposition  shown  heretofore  on  the 


ployment  of' a  local  fkign 
ger,  and  in  the  failure  to 
implements  for  such  a  ca 


ftro-belcegurrcd  supplicant  awaited  its 
coming  a*  the  only  hope  of  life.  The 
dailv  pniK'n*  huve  spread  far  and  wide  every  par- 
ticular of  this  most  disastrous  fire  :  and  but  tor  its 
close  proximity  to  our  own  quarters  wo  wmild 
hardly  have  referred  to  it.  The  scene*  tramrpiring 
*•  before  our  windows  since  TiiesjUy  must  be  seen 
to  he  appreciates!,  and  while  we  write  (Friday 
nnoni  a  steamer  is  still  puffing  away  at  the  niild- 
lan  for  this  point  of  dan-  fu,^d  Ben  Franklin,  wleo  scarcely  could  havo 


And  finally,  the  economy  which  forbids  the  em 
s  point  1 
supply  obviously 
catastrophe 


currences  in  our  country  have  shown  to  be  easen 


I  dreamed  of  such  sights  as  he  has  so'i  , 
witnessed  from  his  pedestal  nearly  all  the  week 


part  of  coroners' juries  toevade  their  responsibilities  tial  to  save  life,  render*  the  managing  head  of  tht 
and  regird  *aaeci<fc>jfu/,  and  so  beyond  the  1  ontrol  " 
of  man,  what,  in  some  canes,  and  notably  in  the 
present  one,  would  have  Iteen  miraculous  had  it 
not  happened;  and  that  the  jury  should  have  ren- 
dered, what  the  world  characterize*  as  "so  sweep- 
ing a  verdict."  in  the  very  face  of  the  Railroad 
King  is  an  evidence  or  moral  courage  which  should 
command  the  support  of  all.  and  which  we  most 
Heartily  approve. 

Discussiona  upon  the  management  of  railroads 
have  formed  no  part  of  our  editorial  labors.  This 
field  ha*  been  filled,  and  ably  tilled,  by  our  valued 
contemporary,  the  Katlroad  (Sizettr.  and  to  which 
we  have  been 


Tustomed  to  look  for  practical  and 
upon  all  matters  touching  the 
roads,  which  in  the  present  day 


great  road  equally  responsible  with  his  employes. 
That  this  is  so  is  evident  if  we  consider  th.it  'the 
concurrent  action,  or  non-action,  as  the  case  may 
be  of  the  entire  flre  operatives,  together  with  the 
defects  in  the  regulations  and  the  parsimony  of 
the  owner,  was  essential  to  bringing  about  that 
condition  of  things  which  resulted  in  fns»  of  life. 
The  mere  stoppage  of  the  train  la  constant  occur- 
ence on  railroads.)  was  not  in  Itself  a  cause  for  the 
disaster  which  followed,  but  merely  the  occasion, 
through  which  the  shortcomings  of  the  agents  of 
the  road  all  conspired  to  bring  about  the  fatal 
result. 
Wo  regard 


lict  of  the  Coroner's  Jury 
and  if  the  action  of  the 
I  to  confirm  it,  it  will  be 


Where  was  the  busiest  hive  of  newspaper  workers 
in  the  city  at  the  opening  of  the  week,  now  only 
remains  11  huge  pile  uf  smoking  debris,  from 
which  burnt  safes  are  being  liauled  and  around 
which  a  crowd  is  gathered  In  expectancy  of  seeing 
the  possible  remains  of  the  burned  victims  ex- 
humed. We  can  but  record  our  opinion  that  the 
existence  of  such  fire-trap*  is  disgraceful  to  mod- 
em civilization,  hut  we  hardly  expect  to  see  much 
improvement  so  lung  as  a  ready  market  at  enor- 
mous price*  can  be  found  for  every  foot  of  renting 
space.  The  efficiency  of  the  modem  flre  department 
is  never  realized  except  on  such  an  occasion,  and 
its  coolness,  energy,  fearlessness  and  promptness 
never  better  exhibited  than  on  this  appalling 
aon.  The  value  of  fire-proof  walls  and  well- 
'  buildings  ' 


KEn  4,  1K-2. 
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the  progress  of  the  fire.  Hail  Ml  end  of  the  build- 
ing ism  the  same  in  character  a*  the  other  end 
there  is  Do  knominir  where  tike  finish  wcmld  have 
been,  and  it  probably  would  not  hare  bauTJ  our  go«*l 
fortune  to  he  addressing  our  reader*  from  our 
(•resent  eoiufoitahle  quarters,  even  though  they  he 
considered  lin-  pr.s.f.  Concerning  our  estvemrsico- 
]>orarr,  we  beg  leave  to  Inform  our  reader*  that 
an*.  Munn 


*  Co..  publisher*  of  the  Scientific 
American  and  Scientific  American  Supplement 
occupied  offices  in  the  bunted  building.  The  sub- 
scription book*  and  lint  were  protected  by  n  safe 
and  found  to  Is-  in  (rood  condition.  Tile  twn  pa- 
persi  will  be  sent  as  usual,  and  as  aoon  as  uwible 
extra  numbers  will  lie  printed  of  the  Scientific 
American  for  the  past  eight  or  nine  venrs,  and 
the  Supplement  since  it*  commencement,  the 
plate*  having  been  kept  in  another  Isuilding  All 
orders  for  back  number*  will  be  tilnd  and  nlhsl  a* 
aoon  an  possible.  Tlie  office*  now  occupied  by  the 
paper  an-  at  281  Broadway. 


auaintance   of  the 


late   Edwin   Steven*,  of  American  Institute of  Mining  Engineers  were  prea- 
engaged  a*  consulting  engineer  ent,  the  pall-hearero  also  being  leading  men  in 
theec  axKK-iations. 

Those  only  who  knew  Mr.  Holler  beat  can  ap- 
preciate how  severely  his  loan  will  be  felt. 


acqua 

lb.hoken.  and  . 

in  the  constmction  of  tile  Steven*  batterv.  Ttila 
work  led  him  to  visit  England  a  second  time,  in 
1882,  for  the  purr***  of  studying  the  Latest  im- 
provement* in  offensive  and  defensive  warfare. 
The  result  of  his  studies  was  the  publication,  in 
1804.  of  a  treatise  on  "Ordnance  and  Armor," 
which  ha*  since  been  reoognin*!  as  the  litandard 
authority.  Through  the  efforts  of  Mr.  Holley  the 
patents  in  the  United  State*  f.ir  Uie  Bessemer 
processor  manufacturing  steel  were  secured  in 
1884  for  an  association  in  this  countrv,  and  in  1805 
the  first  Bessemer  works  in  the  United  States  were 
built  under  his  supenrision  in  Troy.  N.  Y.  Fro 


SEWERAGE  OF  EUROPEAN  CITIES. 


PERSONAL 


ously 


elected 


Ralph  R.  Okmoud.  of  Troy,  N.  V..  uianufac- 
turrrof  ■' boom  dredge*.''  steam  excavators,  etc., 
on  Jan.  9,  formeil  a  copartnership  with  .Iamks 
MacNapuiiton.  under  the  firm  name  of  Osooon 
4  MicNAruimix.  The  offices  of  the  firm  are  at 
87  State  street,  Albany.  If.  Y. 

B.  R.  Mohtox  has  been  unauin 
City  Engineer  of  Nf  wport.  O. 

The  Late  OOU  E.  S.  Pcruy.— The  Academy 
announces  the  death  at  Cairo  of  Col,  E.  s.  Purdy 
Pasha  of  the  Egyptian  general  staff.  <  V.l.  Punfv 
was  Lorn  in  the  State  of  New  York,  and  received 
his  scientific  training  at  West  Point.  At  an  early 
age  be  served  under  Oen.  Stone  on  the  cadastral 
aurrey  of  Honors  and  Lower  California,  and  after- 
ward saw  service  in  the  war  with  the  Southern 
State*.  For  several  years  past  he  has  been 
one  of  the  most  prominent  of  the  American 
officer*  under  Oeneral  Stone  Pasha,  chief  of  the 
Egyptian  general  staff,  and  has  been  long  engaged 
in  mrvev  work  in  Upper  Egypt.  He  served  with 
Ismail  Eyub  Pasha  in  the  Harfur  expedition  and 
took  a  leading  part  in  laving  down  the  mapof  that 
province.  As  lately  aa  May  14  Colonel  Purdv  ex- 
hibited his  Urge  mapof  Darfurat  a  meeting  of  the 
Cairo  Ueographical  Nurvsy.  and  read  a .  paper  on 
b*j  journey  to  Iiara  and  Hotra-el-Naha*.  giving  an 
account  nf  the  inhabitants  and  resources  of  Darfur 
its  fauna  and  flora,  hydrography,  etc.  Colonel 
-two  years  of  i 


„.  Troy.  N. 

f  |  that  time  until  his  death  Mr.  Holley  continued  to 
Is-  the  foremost  American  expert  in  that  line.  The 
extraordinary  progress  which  the  American  works 
have  made  in  this  art  over  those  of  other  countries 
N  conceded  to  the  skill  and  practical  inventive 
genius  of  Mr.  Holley. 

From  a  paper  on  "The  History  of  the  Bessemer 
Manufacture  in  America,"  read  before  the  Ameri- 
can Institute  of  Mining  Engineers  at  its  meeting 
in  Philadelphia.  June.  1876,  we  extract  the  follow- 
ing :  "  His  mechanical  intuition  was  alive  to  the 
I  ■  -Mil. 1 1  ill.-  of  improvement  „f  the  Be 


s'bsemer  pro- 


cess ami  the  result  of  his  thought  gave  us  the  pres- 
ent accepted  type  of  American  Bessemer  plant. 
He  did  away  with  the  English  deep  pit  and  raised 
the  vessels  so  as  to  get  working  space  under  them; 
he  substituted  top-*up]x>rtcd  hydraulic  cranes  for  °"nt.  for  streets, 
the  more  exts-nsivc  counter- weighted  English  ones, 
and  put  three  ingot  cranes  around  the  pit  instead 
of  two.  and  tlicrcby  obtained  greater  area  of  power. 
He  changed  the  location  of  the  vessels  as  re- 
lated to  the  pit  and  melting-house.  He  modi- 
fied the  ladle  crane,  and  worked  all  the  cranes  and 
the  vessels  from  aaigleuolnl:  he  substituted  cu- 
polas for  reverls-ratnry  furnaces,  and  Last,  intro- 
duced the  intermediate  or  accumulating  ladle 

whic  h  is  placed  on  scales,  and  thus  Insures  aecu-  ~— -   o-.  .  -j  a-  , 

racy  of  operation  by  rendering  possible  the  weigh-  Fahrenheit  ;  frost  penetrates  anil  to  a  maximum 
Ing  of  each  charge  of  melted  iron  before  pouring  of  J  ft. ;  rain,  annual,  from  18  In.  to  SO  in. ;  thirty 


From  Mr.  Rudolph  Herlng'a  report,  made  to 
the  National  Board  of  Health,  noticed  in  E-Noin  kxh- 
tNO  News  for  last  week,  we  promised  some  ab- 
stracts cf  statistics  from  live  various  cities  which 

^commence"  with*  ^  "*  <**rv"tton»~ 
LoynoH. 

Population.—  Orairane  it  red  water-supply  district, 
4.843.400.  Average  density,  K.I;  varies  from  41 
to  174  per  acre. 

Area  of  Metropolit.  —  1 22  rqnare  miles  ■  78,080 
acres.  On  ateBt  length,  14  miles;  greatest  width, 
8  miles. 

Xumber  of  Dwelling*.— In  drainage  district, 
580,000.  Number  of  inhabitants  per  house,  aver- 
age. 7.4. 

II  fifer  Supply.— From  rivers  Lra,  Thames  nod 
chalk  wells,  per  dar.  145,800,1100  gallons;  from 
chalk  wells,  perdsy.  9.140,000  gallons;  from  river 
Les.  per  day.  61,  OsVJ.INIO  gallon*:  from  river  Thames, 
per  day,  74,614.000  gallons;  14S.74S.000. 
Eighty-one  per  cent,  nscd  for  dwellings;  10  per 
ntains,  etc.  Average,  82. 7 
K.>s.n.  uei  oeau.        river  water  ia  Altered, 

Mortality.  -  1840-1840.  25.1;  1HS0-1K5B,  34.1; 
1S*:i-1MI»,  24.3:  Ir70-lt7»,28.0. 

Meteorological. — TemperatureiThlrty  years  mean 
annual,  49.4  Fahrenheit ;  menu  monthly  maxi- 
mum, 73.3  Fahrenheit  ;  mean  monthly  maximum, 
32-7  Fahrenheit  ;  maximum  seldom  above  80  deg., 
though  it  has  reiiched  94  deg.;  minimum  seldom 
below  15  deg.,  though  it  has  reached  -6  deg. ; 
mean  daily  range,  16.9  ;  mean  monthly  range,  Sl8 


M.  S.  LlNOHJt,  Chief  Engineer  of  the  Wabash, 
St.  Is  uis  ft  Pacfic  Railroad  will  have  charge*  of 
the  Bridge  and  Building  departments,  including 
bridge*  and  all  structures. 

Mass  a  ctrcsETTs  IxsrrtTtTK  of  Tfu  hsoloot. 
The  Society  of  Mechanical  Engineers  of  this  In- 
stitute this  week  visited  some  of  the  great  manu- 
facturing establishments  of  Western  Massachu- 
setts and  Connecticut,  accompanied  by  Professor 
Channing  Whittaker  and  his  assistant.  Mr.  William 
H.  Beechlog. 

A.  M.  WnjJNrrroN  has  resigned  the  position  of 
Principal  Assistant  Engineer  of  the  Mexican 
National  Railway*  to  accept  that  of  Assistant  Gen- 
eral Manager  Mexican  Central  Railway,  with 
headquarters  at  5  San  Fernando,  Mexico. 


OBITUARY. 

Alexander  Lyman  Hoi.i.kv.  of  world-wide r*<let>- 
rity  us  a  metallurgical  and  mechanical  engine*. r, 
died  at  his  resilience  in  Brooklyn  on  Sue. lav  even- 
ing, the  80th  ult.  He  had  visited  Europe  in  ho|s*s 
of  finding  relief  from  isslilv  ailments,  but  unsuc- 
cessfully, and  was  advised  by  his  medical  advisers 
to  return  home.  His  wife  ami  two  daughters, 
comprising  his  entire  family,  followed  as  noon  as 
they  could  leave  Europe  and  arrived  in  the  Ger- 
manic on  Sunday  but  not  in  time  to  roach  his  bed- 
side before  deatl'i  came. 

Mr.  HofXJCY  was  born  in  Lakevilh-.  Conn.,  in 
the  year  1883,  where  his  father.  ex-Oov.  A.  H. 
Holley,  still  resides.  He  graduated  in  1853  from 
Brown  University,  and  soon  afterward  entered  the 
Corliss  Steam  Engine  Works.  Uis  technical  studltsi 
were  suuplemented  br  a  year's  practice  as  a  locomo- 
tive engineer  on  the  Stonington  Railroad.  He  next 
worked  for  a  considerable  period  in  a  lixromotive 
works  in  Jersey  City.  During  the  period  from 
1885  to  1880  Mr.  Holley  published  several  important 
among  the  most  notable  of  which  were  a 
on  "  Railway  Economy  "  and  "  Reports  on 
European  Railways."  He  was  assists!  in  the 
last-named  work  by  the  late  Zerah  Colburn.  At 
one  time  Mr.  Holley,  under  the  noun  dt  plume,  of 
"Tubal  Cain."  contributes!  a  series  of  letters  to 
the  New  York  Timet.  He  cross**]  to  England  on 
the  steamship  (Ireiit  Eastern  on  Her  first  trans- 
atlantic voyage,  and.  becoming  acquainted 
with  Brunei  and  Scott  Russell,  he  thoroughly 


Ing  oi  nscn  enarge  oi  meiteu  iron  hefore  pouring 
it  into  the  converter.  These  points  cover  the  rad- 
ical features  of  his  innovations.  After  building 
such  a  plant,  lie  begun  to  meet  the  difficulties  of 
details  in  manufacture,  among  the  most  serious  of 
which  was  the  short  duration  of  the  veasel  hot- 
toms.  and  the  time  required  to  cool  the  vessels  to 
a  pulnl  at  which  it  was  poaHiOle  for  workmen  to 
enter  and  make  new  bottoms.  After  many  ex- 
periments he  Introduced  the  Holley  vessel  bot- 
tom, which  has  rendered  possible,  as  much  as  any 
other  nne  thing,  the  present  immense  production. 
His  subsequent  invention  of  the  removable  lining 
for  the  converter,  adapted  the  basic  process  to 
American  practice,  < 'onsidering  the  vast  improve- 
ments brought  about  by  Mr.  Holley's  untiring 
efforts,  we  cannot  but  pav  a  high  tribute  to  his 
enterprise  and  activity." ' 

At  the  time  of  his  death  Mr.  Holley  was  receiving 
a  Urge  salary  as  consulting  engineer  of  the  Asso- 
ciated Bessemer  Steel  Manufacturers  in  the  United 
States,  ond  having  already  acquired  considemtile 
property,  lie  left  his  family  in  comfortable  circum- 
stances. Three  great  societies— the  Ameri  -an  So- 
ciety of  Civil  Engineers,  the  Institute  of  Mining 
Engineers,  and  the  Institute  of  Mechanical  Engi- 
neers—have distinguished  him  with  official  hon- 
ors. He  was  made  President  of  the  Institute  of 
Mining  Engineers  in  1875,  ami  was  one  of  the 
founders  ana  most  enthusiastic  supporters  of  the 
Institute  of  Mechanical  Engineers.  In  hi*  numer- 
ous paper*  and  addressee  before  these  societies  he 
lisplayed  a  high  order  of  literary  ability,  as  well 
as  professional  skill  and  acumen.    He  was  an  ex 


thirty 

rears  mean.  34.4  in. ;  number  of  rainy  days  per  vear, 
170  ;  mean  humidity,  81.   Rain  ste.rms.  maximum  ; 

lasa,  August.  3  3  Is.  fell  In  140 

30  mlDutes   , 

IK.".'.',  JiiIt.  0  4ln.  tn  ]*.  nunut'i 
1857,  October,     OS  Is.  kj  Sit " 
117*.  JUv.  0  .31  la.  In  a  Bus 
l*}4.  Jim*,  u  WHn.  In :»  ml 
1W74.  July.  2  a  111  l»S4mll 
ism.  Jnse  ffil.  31s.  .ossrlr,  In  IS1 
IKTS.  April  10  and  11,  2  M  la. 

mum  In  0O  minutes 
1880,  July  14,  0  M  lo  la  1!  minute*   OnO 

Topographical  — Situate  on  both  banks  of  the 
Thames  40  miles  above  its  mouth,  Largest  area 
is  on  the  northern  bank,  where  the  surface  ia  above 
Ooods.  Southern  hank  is  low,  with  district* below 
ordinary  High  water,  gradually  extending  to  high 
and  billy  grounds  near  the  southern  boundary. 
Average  tide  In  Thames,  18  feet.  At  Barking  and 
Crossness  outfalls  mean  low  water  is  —7.6;  mean 
high  water  is  + 10.78. 
Extreme  tides  : 

ISTt.  March  •»   fc%h  wslsr  e  1*00 

IS74  Aisil  IS  Man  water  +  1*00 

IB74.  net.  21   low  water  -  10.00 

IS7r,.  Nov.  IS   hurl!  wsl<-r  t  IS.aS 

1S77.  Jsa. «   htth  ws4w  +  lart 

1877,  Jsa  .11    bleb,  water  +  in  00 

1877,  Oct.  a     sirs  water  1  10.00 

Phymcnl.— Greater  part  of  metropolis  is  closely 
huill  up,  especially  older  portions  of  the  center, 
north,  and  south  of  river.  West  ami  northwest  con- 
tain many  open  areas,  parka  ami  gardens.  Total 
length  of  streets  is  2,000  miles,  of  which  1,338 
ccllcnt  after ;-dinnrr  speaker,  and  of  a  genial  and  miles  are  paved  with  macadam  and  partially 
biiimiroiisiluspisatioti  lie  was  fond  of  art.  win  ^mnile  blocks,  274  miles  entirely  with  granite 
was  a  friend  of  must  of  the  leading  artists  in  this  blocks,  23  miles  with  asphalt,  and  15  miles  with 
■ountry. 

At  the  May  meeting  of  the  Institute  of  Mining 


Engineers,  held  in  Pittsburgh  in  1879.  Mr.  Holl 
was  presented  with  a  Ispautiful  gift  in  silver  by  his 
friends  and  associates  in  the  Bessemer  steel  inter* 
est.  as  a  recognition  of  his  invalnahle  professional 
services.    His  response  to  Mr.  W.  P.  Hhinn's  ad 


HA8A0EMEXT  OF  PUBLIC  WORKS. 
They  are  in  charge  of  a  Metropolitan  Board  of 
Works,  an  elected  body  of  45  members,  each  serv- 
ing three  years.    The  metropolis  is  divided  into 
vestries,  larger  ones  sending  one  representative 


this  should  also  kindle  a  flame  of  good  fellowship 
and  affection  which  will  burn  to  the  end.  Bum  to 
the  end — perhaps  some  of  us  should  think  of  that, 
who  are  burning  the  candle  at  both  end 


Ah  I  \ 


Ities  of  the 


noroiighlv 
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dress  of  presentation  will  never  be  forgotten  by  and  some  two,  smaller  ones  combining  into  (lis- 
those  who  heard  It,  and  few  heard  it  without  tears.  ;  t  ricts  with  one  representative.  The  board  is  thus 
It  concluded  as  follows  :  "Among^  us  all  who  are  formed  of  representatives  from  24  vestries  and  18 
working  hard  in  our  noble  profession  and  keeping  districts.  A  chairman  is  elected  from  their  nurn- 
the  fires  nf  metallurgy  aglow,  such  occasions  as  ber.    Their  duties  consult  in  supervising  all  main 

public  works,  among  which  is  the  main  drainage 
svstem  in  design,  construction  and  maintenance. 
The  Board  levies  rates  and  borrows  money  for  its 

Crpoae.  All  main  sewers  are  both  designed  and 
lit  by  the  Board.  Ordinary  sewers  in  eaeh  ros- 
this  vital  spark  is  oxidised,  when  this  combustible  try  and  district  are  built  by  district  boards,  which 
has  put  on  incomlmstion,  when  this  living  fire  have  each  an  engineer  and  survevor,  with  neoea- 
fluttcrs  thin  and  pale  at  the  lips,  some  kindly  hand  |  ssry  corps  of  assistants.  But  all  their  plans  must 
may  turn  us  down,  not  nnderblown— by  all  means  previously  be  submitted  to  the  Metropolitan  Board 
not  overblown — some  hiving  hand  may  turn  us  I  for  approval .  Permanent  staff  of  Metropolitan  Hourd 
down,  that  we  may  perhaps  be  cast  in  a  better  of  Public  Works,  engineer's  depurunent  I  Main 
mold."  office,  1  engineer-in-cnief.  2  anustanla  to  chief, 

The  funeral  took  place  on  Wednesday   from  j  1  principal  clerk.  16  engineers  and  draughtsmen. 

"  Flushing  staff.  5  inspectors,  8  clerks,  18  gangers, 
107  llushers.  86  sluice  and  flap  keepers,  mechanics 
and  laborers.  Pump 
4  superinteode: 


well,  may  it  so  happen  to  us  that  when  at  last 
vital  spark  is  oxidised,  i 


Plymouth  Church,  Brooklyn 

Beecher  delivered  a  brief  but  eloquent  address, 


Rev.  Henry  Ward 
as, 
...f 


ulcti  and  flap  keeper*,  mochnnic* 
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ENGINEERING  NEWS. 
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1.  General  System  and  Alignment. — Combined 
water  carriage  with  interception  of  sewage  and 
slight  portion  of  rain,  at  several  l> ■■.  >  I- ,  discharg- 
ing it  10  milra  below  city  into  the  Thames  at  out- 
going tides.  The  valley  lino  sowers,  mostly  old. 
receive  execs*  of  storm-water  eithrr  direct  or  from 
overflows,  and  discharge  by  shorten*  line  to  the 
river.  The  Thames  divides  the  system  into  two 
independent  pans. 

In  the  north  there  are  throe  main  intercepting 
sewers:  The  high,  mid  and  low  level,  and  a  few 
lateral  branches,  with  final  outfall  at  Barking. 
The  high -level  sewer  begins  south  of  High-rate, 
extends  esstwardly  to  the  valley  of  Heckuey 
Brook,  and  crosses  Victoria  Park  to  Old  Ford.  The 
mid  level  begins  neur  Harrow  Kond,  passes  under 
Paddiiigton  Canal,  follows  Uxbridge  Road.  Oxford 
street.  Old  street.  Victoria  Park  and  joins  the  high 
level  at  Old  Ford.  These  two  sewers  Intersect  all 
sewage  tltat  can  flow  into  the  Thames  by  gravitv. 
A  branch  from  the  elevated  grounds  at  Piccadilly 
joins  the  mid  level.  From  Old  Ford  to  Barking, 
the  two  sewers  are  united  In  one  emban  k- 
nieait,  built  for  them  on  account  of  the  low 
grounds,  and  form  the  northern  outfall  sewer.  At 
Barking  a  reservoir  of  »','  acres,  and  6,700.000 
cubic  feet  capacity,  collects  and  holds  all  the 
sewage  during  incoming  tides.  The  low  level 
sewer  runs  under  the  Thames  embankment  to 
Blackfriara,  thence  to  Tower  Hill  and  Abbey  Mill., 
where  its  contents  arc  raised  36  ft,  by  steam  power, 
and  discharged  into  the  outfall  sower  just  men- 
tioned. Several  branches  are  oonnccU-d  with  the 
low-level  sewer.  South  of  the  Thames  there  is  a 
high-level  and  a  low-level  intercepting  sewer, 
with  final  outfall  at  Croswicee,  The  high-level  Is 
formed  of  hranches  skirting  the  higher  grounds 
and  uniting  at  Deptford,  and  then  continues  its 
course  lo  Crossness  at  the  southern  outfall  newer, 
where  the  sewage  is  raked  10  to  30  ft.  high  into  a 
reservoir,  from  wbich  it  is  discharged  during  out- 
going tides.  The  low-level  sewers,  one  begiuniug 
at  Putney  and  the  other  at  Benuondsey.  unite  at 
Ikt-ptford,  where  their  sewage  is  pumped  18  ft. 
into  the  outfall  sewer  just  mentioned.  When 
crossing  these  intercepting  sewers,  the  old  valley- 
line  sewers  are  connected  with  them  to  take  the 
storm-water  overflow  and  load  it  directly  into  the 
river.  At  present  several  extensive  overflow- 
sewers  are  being  built  In  addition  in  various  sec- 
tion*. The  daily  amount  of  sewage  intercepted 
by  the  main  drainage  works  is  about  lO.UOO.OUO 
cubic  ft.  north  and  about  4,000,000  cubic  ft.  south 
of  tjtc  Thame*.  The  united  capacity  is  63,000,000 
cubic  ft.,  including  a  rainfall  of  1,  in.  in  34  hours. 
The  system  wa*  designed  by  Sir  J.  W.  Haxalgctte. 

Shape  and  Size  of  Smvrs.— London  exhibits  a 
greater  variety  of  shape  in  its  sewers  than  any 
other  city,  representing  as  it  does  the  idea*  of  sev- 
eral ocnturics.  At  present  the  following  forms 
are  used  :  Circular,  for  pipe  sewers  which  rarely 
exceed  1H  in.  diameter,  and  for  certain  intercept- 
ing sewers.  The  egg-shape  is  common  for  all 
brick  and  concrete  sewers,  except  those  fur  in- 
terception and  storm-water.  The  oval  form,  hav- 
ing a  larger  invert  melius,  is  used  when  a  com- 
paratively great  ordinary  flow  is  to  lie  removed. 
Other  forms,  such  on  flat  or  slightly  enrved  in- 
verts, or  railway  tunnel  sections,  etc..  are  used  for 
special  purposes.  For  formula  used  for  dimen- 
sions see  E.VJINKKJU.HO  News,  Jan.  38.  page  34. 

The  amount  of  sewage  calculated  is  one  half  of 
daily  amount,  nssumed  at  34  gallons  per  head, 
therefore  17  gallons,  to  flow  off  In  6  hours. 

The  smallest  sewers  used  are  9  in.  pipes,  but 
generally  not  less  than  13  in.  in  diameter.  The 
smallest  brick  or  concrete  sewers  are  3  ft.  by  1  ft. 
3  in.  In  the  i  >' ty  of  I/ondun  the  ordinary  sewers 
are  usually  of  brick.  4  ft.  6  in.  by  3  ft.  and  4  ft.  by 
8  ft  6  in.  with  a  terra-ootta  Invert  block  of  10  and 
12  in  radiua.  The  northern  high-level  sewer 
ranges  from  4  ft.  diameter  to  9  ft.  6  in.  by  12  ft-; 
the  mid-level  from  4  ft,  8  in.  bv  8  ft.  to  13  ft.  bv  0 
ft.  6  in. ;  the  low-level  from  0  ft.  9  in.  diameter  to 
10  ft.  8  in.  diameter.  The  southern  high-level 
sewer  ranges  from  4  ft.  8  m.  diameter  to  10  ft.  « 
in.  diameter.  The  northern  outfall  has  8  sewers, 
each  6  f  L  by  9  f  l. .  side  by  side.  The  southern  out- 
fall Li  11 :2  ft.  diameter. 

l>,'/ilh  and  Qrade*.—  The  depth  of  ordinary 
■ewers  below  the  street  surface  is  from  12  to  1ft  ft. 
Cellars  and  basements  are  from  5  to  10  ft.  dnrp  ; 
and  if  deeper,  sewage  must  be  raised  into  the 
sewer  by  the  private  parties.  When  a  sewer  for 
purpose  of  grade  is  over  18  ft,  deep,  a  second  one 
la  built  above  It  to  receive  house  connections. 
Grades  for  sewers  are  usually  Limited  to  give  a 
minimum  velocity  of  18  in.  per  second.   Grades  of 

Northern  hurt,  level      , ,  1:71,  Uien  1  :  370.  flaailj  1  :  1100 

M.iethera  mill  lev»l  . .   1  :  300  la  1  !  WW 

Xiirtbi-m  lew  level  1  :  1700  to  1  :  WiO 

northern  iK/tfull.  1  ,»M  linvwt  st  outlet  l»  IS  la.  bel.s  hitch 
ester), 

"level   1  :  17B  to  1  :  MHO 

Of 


there  is  no  uniformity  in  the  details.  They  arc 
generally  covered  by  a  funnel  arch,  and  have  a 
tongue  between  the  sewers.  The  chamber  has  a 
ventilator  to  the  surface.  Overflows  vary  in  de- 
sign, and  are  generally  placed  at  three  fourths  of 
height  of  sewer.  The"  mouth  is  wide,  to  take  the 
water  freely,  and  is  then  reduced  to  a  circular  or 
egg-shajwd  channel.  Outfalls  of  main  draiuage 
sewers  are  at  Crossness  anil  Barking.  At  the  latter 
sewsge  discharges  by  gravity.  It  is  stored  in  cov- 
ered reservoirs  of  9>|  acres,  and  discharged  only 
during  outgoing  tides.  At  Crossness  the  sewage 
is  pumped  into  reservoirs  of  6<^  acres,  from  which 
It  m  discharged  also  during  outgoing  tides. 

Ventilat ion.— Sewers  are  ventilated  by  frequent 
openings  into  the  streets,  generally  by  special 
shafts  4  in.,  8  in.,  10  in.,  or  13  in.  in  diameter,  termi- 
nating in  the  side  of  a  basin,  which  is  covered  by  an 
open  grating.  Man-holes  are  also  often  ventilat- 
ing. Formerly  the  furnaces  and  stacks  at  pump- 
ing-stations  were  made  use  of  for  ventilation,  but 
this  is  now  abandoned,  as  it  checks  the  draft,  and 
is  not  effic  ient  except  for  a  abort  length  of  sewer. 

Man  and  Hutning  Shaft*. — Man-holes  are 
mostly  built  with  side  entrances,  especially  in  the 
central  portion  of  the  metropolis,  having  either 
vertical  shafts  or  steps.  When  in  the  street  they 
are  circular,  and  usually  Z%  to  3  ft.  in  diameter, 
covered  with  a  grating,  partially  open  and  par- 
tially with  inserted  blocks  of  wood  to  deaden  the 
noise  of  passing  wheels.  When  ventilation  is  re- 
quired, a  small  basin  to  catch  the  street  dirt  is 
placed  beside  the  shall  of  the  man  or  lamp-hole, 
and  through  this  the  air  passes  out.  It  Is  about  9 
by  18  in.,  and  is  covered  by  an  open  grate, 
while  the  man-hole  cover  has  no  openings.  Special 
sliuf  ts  for  flushing  are  sometimes  placed  at  the 
upper  eDcls  of  the  pipe  sewers. 

Oulliee.— The  gullies  are  commonly  placed  under 
the  gutter,  the  inlet  being  covered  by  a  grating  18 
by  .8  in.  hinged.  They  are  generally  4  ft, 
deep  and  have  aim  out  always  a  catch-pit  and  a  trap. 
The  pipe  leading  to  the  sewer  is  6-in.  or  9-in. 
diameter.  The  trap  is  formed  sometimes  t>v  a 
flag-stODe  8  in.  thick,  let  down  from  the  top  and 
sometimes  by  the  outlet  pipe  itself.  The  seal  is 
about  13  in.  They  are  not  located  at  the  street 
corners,  but  in  the  blocks,  generally  300  or  MiW 
ft.  apart.  Some  inlet-basins  are  of  iron  S3  by  31 
in.  and  3  ft.  below  the  grating.  There  arc  a 
few  inlets  which  lead  directly  into  the  sewer  with- 
out trap  or  basin,  by  9-in.  terra-cotta  pipes. 
Piimping-Statioiw. —Um<ltia  baa  four  large 
mping-stations.  They  are  at  Deptford  and 
Ynesncsa,  on  the  southern  side,  anil  at  Pinilico 
anil  Abbev  Mills,  on  the  northern  side  of  the 
Thames.  The  Deptfurd  station  is  the  oldest,  hav- 
ing been  in  use  IT  years.  The  sewage  is  raised  18 
ft.  from  the  southern  low-level  sewer  into  the  out- 
'  fall.  The  inlet  is  a  twin  sewer,  each  7  ft.  in_di- 
s  meter.  The  ordinary  depth  of  water  in  thorn  is 
i  4  ft.  There  are  4  engines,  each  13.)  horse- 
power.  Amount  of  sewage  which  can  be  raised 
L  18.738  cu.  ft.  per  minute.  The  Crossness  sta- 
tion is  situated  at  the  southern  outfall.  The  sew- 
age is  raised  from  10  to  30  ft.  either  directly  into 
the  Thames  or  into  storage  reservoirs,  of  which 
there  are  4,  each  holding  8,000,000  gallons, 
and  covering  together  acres.  The  tide  runs 
out  7  hours.  Gates  are  left  o|ien  1  hour  before 
to  4  hours  after  high  tide.  There  are  4  engines, 
each  135  horse-power,  driving  33  pumps  ana  lift- 
ing ordinarily  106,400  gallons  per  minute.  Diame- 
ter of  pumps,  1 1 1  ft.  Four  liave  a  stroke  of  4  ft. 
and  4  have  a  stroke  of  3  ft.  The  wurica  are  being 
extended.  Amount  of  sewage  which  can  be  raised 
per  minute  is  17,038  cu.  ft.  The  Abbey  Mills 
station  is  situated  on  the  line  of  the  northern  high 
level,  where  the  sewage  from  the  northern  low 
level  is  pumped  into  it  38  ft.  high.  The  diameter 
of  the  inlet  sewer  Is  10  ft.  8  in.  There  are  8  en- 
|  glnes,  each  143  horse-power,  driving  18  double- 
acting  pumps,  raising  ordinarily  98,000  gal- 
lons per  minute.  The  amount  of  sewage 
which  can  be  raised  per  minute  is  13,000  cu.  ft. 
The  western  pumping-station  (Pimliro)  is  the  most 
recently  built.  liens  the  sewage  from  west  of 
Chelsea  is  raised  into  the  northern  low-level 
sewer.  The  inlet  is  6  ft.  9  In.  In  diameter  with  an 
ordinary  depth  of  sewage  of  8  ft.  The  lift  is  17.8 
I  ft.  ( —  19  to  —  1.30  below  datum).  During  heavy 
storms  the  sewage  is  pumped  into  the  Thames. 
There  are  4  engines,  each  90  horse- power,  with  a 
supplementary  engine,  130  horse-power.  The  en 
gines  drive  3  pumps,  each  of  3  ft.  31£-ii>.  diameter 
and  4-fl.  stroke.  Six  thousand  cubic,  feet  of  sew- 
age can  be  raised  per  minute.  In  1878  tb< 
at  work,  representing  2.830  nominal  hot 
consumed  about  38.340  tons  of  coal. 

Matenah  ar«i  Consfrttcf ton.  -Materials  used  for 
sewers  are  brick,  concrete  and  terra-cotta  pipe. 
Concrete  is  preferred  where  not  too  expensive. 
Portland  cement  is  used  for  it  in  proportions  of 
1:4  to  0  of  Thames  ballast  (gravel  and  sand  mixed), 
and  allowed  to  set  one  week  before  centers  of 
large  sewers  (0x4  ft.)  are  drawn.  Concrete  new- 
many  years  old  presented  a  perfect  condition, 
h  very  little  adhesion  of  sewage  particles  and 
little 


pun 
I  rr. 


Before  1848  no  sewers  were  egg-shaped,  none 
were  built  of  vitrified  pipe,  and  none  of  half 
bricks. 

Sfaf isf res.— Ludgale  Hill  sewer  waa  built  before 
the  year  1068:  Fleet  street  srwer  was  built  in  1668; 
first  surveyor  for  London  was  appointed  in  1788. 

Lsastk  of  sewers-  HJtea. 
Up  lo  last  UkIusIw   ,  ...  .1.14* 

Up  to  lK.-iU-l.T7  laeltiaiv*: 

 ...........   RS 

  887 

1M7S  to  1HSO  inelwave   ,  ~~"  1M 

Total  Us-glb  of  sewers  2^70 

Of  which  M0  miles  are  of  vitrified  pipe. 

N-afthera  bach  level,  lea-pa.  rmles   71% 

area  drnn.-.i  squam  mils* . . .   10 

Nortkem  roldJrvrl.  Ir-n-rtb.  mlau   BU 

Plea-till v  bran.-b.  mile*  .    flag 

Ana  ilralned.  square  antes.    17— 

Northern  low  level,  miles   . ,  ,  ,,  **/ 

HiKkney  braaetr  Irnrth.  miles    SU 

Iski  of  that"  liram h  .  l-ru-lb.  mltos 

Area  drained,  square  roll**  

Westers  evtremltv  .:.(  northern  low  level  length,  lulls.  1 
Fulhara  heanrb.  lenath.  miles  . 
Aeton  braiinli  lenirUt,  miles  .  . 

Area  drained,  square  miles  

Northern  outfall  sewer,  leaxtb. 
rkxuh-r-ni  blah  level.  lenirth  miles 

£fTra  orane&es.  lenirth  mils*  

Ares  drained,  square  mllea   20  ' 

r-rsubeen  low  level,  length  mllea   SU 

IVrnvelldier  hnux-li.  lenwth  mllea   .  *§Z 

'ireens  ten  and  Deptford.  leagta.  mitsa   . ,  Iff 

Area  dtslned.  mnare  miles    20 

Southern  outfall  strr,  soMe*  7bf, 

Area  drained,  adoluoaai.  Myuar*  miles   t 

Daily  amount  of  sewage  discharged  into  Thames 
from  both  outfalls,  KtsXl.OnO  cu.  ft.  Deptford 

pumping    station    was    epened   .  1H64. 

Crossneee-iiutnpiiii;  station  was  opened  April  4. 
1S6.V  Abbey  Mills-pumping  station  was  opened 
July  30,  1868.  Western  (Pimlicoi  pumpiug-slution 
was  opened  Aug.  3,  1873.  Number  of  gullies  in 
1878  was  67.491. 

Ditpotat  of  Sewage. — The  metropolitan  sewage 
is  discharged  into  the  Thames  at  1  larking  and 
Crossness,  10  miles  below  the  city.  It  is  tempo- 
rarily stored  in  reservoirs  during  incoming  tides. 
Velocity  of  water  in  Thames,  average  4Jj  Inches 
per  aet  onil. 


, rw—, Tiafly  sew  Maximum 

Ares  i  >|.t.  in        ^  rainfall. 

Aere^       fists.         0>  n         On  ft, 

St!  ft^'i^ 


MAINTENANCE  OK  SKWKKAOK  WORKS. 

Appliance*. — Sewers  are  cleaned  generally  by 
flushing.  Old  arwers  with  flat  inverts,  and  new 
ones  when  accidental  tilistruettons  occur,  are  en- 
tered and  cleaned  with  scrapers  and  shovels. 
Pipe-sewers,  when  they  become  obstructed,  are 
cleaned  with  circular*  brushes  drawn  through 
them,  or  by  jointed  books,  which  are  closed  when 
pushed  in,  and  ore  forced  open  by  a  spring  when 
drawn  hack.  For  flushing  the  pipe-sewers,  either 
flap-valves  are  used  or  such  as  work  in  a  groove, 
regulated  from  above  to  dam  the  sewage  or*  Hush- 
ing water.  Iacrge  sewers  have  penstocks  Inserted 
at  necessary  intervals.  They  are  generally  worked 
from  above,  and  consist  of  a  heavy  door  either 
drawn  npwsnl  or  swinging  to  one  Bide.  The 
pumping-station*  also  have  penstocks  to  hold  the 
sewage  back  temporarily  or  to  regulate  the  dis- 
charge into  the  river  or  to  the  pumps. 

The  gullies  are  cleaned  regularly  and  often.  The 
scoops  used  have  a  flat  or  semicircular  bottom. 


In  1878  there  were  taken  out  uf  sewers  723  cubic 
yards  of  deposits. 

In  1878  there  was  taken  out  of  street  basins 
100.030  cubic  yards  silt. 

COST  Or  SEWBRAOK  WORK. 

Vaitaovrnenf  and'  Jfiiinfeitance. — Total  cost  of 
maintaining  sewerage  work  under  Metropolitan 
Board,  $392,000.  The  maintenance  of  all  the  Lon- 
don sewers  cost  about  23  cents  per  brad  pcrannum, 
including  pumping,  which  is  about  8  cent*  per 


('onsfrucfion. — Total  expended  for  intercepting 
nnd  main  sewers  since  consolidation  has  been 
f3T.500.u00.  This  Includes  83  miles  of  main  inter- 
cepting drainage  and  58  miles  of  main  valley  line 
sewers,  making  140  miles.  Average  cost  of  main 
drainage  per  mile  is  $380,000:  of  the  main  valley 
line  sewers  per  mileJt.-j.OOO.  ^ 

SAFE  AND  UNSAFE  BRIDGES. 


On  the  36th  tilt.,  before  the  Society  of  Arts,  Boa- 
Ion,  Prof.  Geo.  L.  Vose  spoke  of  the  defects  in  the 
present  method  of  building  and  inspecting  rail  road 
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with  1881  their  number  had  been  216.  an  average  uncomfortable;  in  fact  it  is  virtually  impoaaible  to 
of  S4  per  year,  not  one  of  which  could  not  have  j  have  a  quick  and  comfortable  omnibus  service 
been  foreseen  hy  a  proper  inspection,  and  pro- '  along  the  Liverpool  dock*.  He  had  entertained 
vented.  From  1874.  when  there  was  83,  there  '  for  many  year*  crude  ideas  of  u  high  level  railway 
was  a  steady  decrease  in  the  record  to  18  in  •  to  obviate  these  disadvantages.  The  works  of  the 
1880  ;  but  the  large  number  of  last  year  Mersey  Docks  and  Harbor  Board,  under  the  Act 
lias  dispelled  the  hope  that  a  better  eondi-  of  1  -73.  being  at  the  extremities,  only  made  mat 
tion  of  things  was  being  brought  about,  ters  worse;. in  fact,  Liverpool  was  fast  becoming  a 
In  fact,  hundreds  of  bridges  on  constantly  trav-  two  ended  town,  with  all  offices,  etc.,  in  the 
eled  ways  are  quite  as  weak  as  those  that  have  center,  and  the  ships  at  each  end,  a  very  disad- 
falleri  and  need  but  the  same  combination  of  valltageous  condition  of  things.  His  attention 
circumstances  to  meet  the  same  fate.  Until  had  been  attracted  to  the  New  York  structure,  of 
public  opinion  demands  it.no  proper  inspection  which  he  gave  a  description.  The  capital  em- 
will  he  made,  and  the  list  of  casualties  from  faU-  barked  in  this  undertaking  was  excessive,  and  had 
ing  tmdgcs  will  be  continued.  Unfortunately  it  is  the  natural  result— high  fares;  but  it  was  a  great 
diflUrult  to  gain  a  be:. r  ug  for  the  dry  details  of  1  success  on  the  whole,  and  very  considerable  in- 
prevention.  In  the  construction  of  rood  bridges  crease  was  proposed.  He  drew  attention  to  lbs 
provision  for  a  strain  of  luo  pounds  for  those  of  insecure  appearance  of  the  New  York  structure  and 
abort  span  to  40  isjunds  for  those  of  longer  span  J  doubted  if  such  would  beacceptabletothe  Liverpool 
per  so.  ft.  should  le  made;  in  that  of  mil-  public,  entertaining  the  opinion  that  on  the  whole 
road  bridges  the  provision  should  be  from  7,000  a  safer  appearance  would  be  desirable.  In  decid- 
pounds  for  thnsn  of  short  span  to  3400  pounds  for  ing  the  class  of  structure  to  be  adopted  in  Liver- 
i  of  lunger  s|mii  per  lineal  foot.   (  ..ninliancc  j  pool  the  much  smaller  traffic,  as  compared  with 

ridge 


with  these  conditions  will  only  make  bridges 
cure  for  ordinary  travel,  and  it  is  difficult  to  obtain 
them  because  of  the  dishonesty  of  some  builders, 
who  construct  bridges  to  sell,  and  of  the  ignor- 
ance, especially  of  town  and  county  officers,  to 
whom  cheapness,  combined  with  seem  ing  strength 
is  a  strong  recommendation. 


ENGINEEBS'  SOCIETIES. 

AMERICAN  SOCIETY  OF  CIVIL  ENGINEERS. 

of  the  society  was  held  on 


Th<j  regular  inn-tin, 
therm- 


regular  meeting  "t  tin-  *wietv  was  lie 
cuing  of  Feb.  I.  Mr.  Charl.*  Mu'cdouald 
nvin^  the  chair  until  the  arrival  uf  i'rei 

The  deaths  of  Muse*  Lune.  member  A.  8.  C.  E. 
at  Milwaukee.  Jan.  £V  and  of  A.  L.  Holley.  past 
rice-president  of  the  society,  at  Brooklyn,  Jan. 
2»,  were  announced. 

The  consideration  or  the  paper  bv  Robert  E.  Me- 
Math  on  "  Mean  Velocity  of  Streams  Flowing  in 
Natural  Channels,"  which  was  read,  was  post- 
poned. 

The  following  named  gentlemen  were  elected 
members:  EXRhjrB  Bmi,  Chief  Engineer  ami 
Director  New  Government  Mole.  Valparaiso,  Chili;  a  n 
t  B.  Davis.  Chief  Engineer  Water-Works,  The 
a.  Neb.;  Robeht  Gordon,  Chief  Engineer  " 
Irmwaddy  River  Embankment  Worksand  Survey, 
Henzada,  British  Burmah;  GEOBOE  8.  Rice,  Civil 
Engineer,  Charleston,  Ariz.:  Tnoaua  J.  Sf.f.i.y. 
Div.  SupL  and  Asst.  Engineer  Las  Vegas  Div. 
Atchison.  Topeka  &  Santa  re  Railroad,  Las  Vegas, 
N.  M  ;  Romeo  Paul  Toxuegek,  Construction  En- 
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New  York,  should  be  taken  into  account.  On 
th««e  and  similar  grounds  he  advocated  a  single 
line  system  as  sufficient,  and  the  Act  of  1978  was 
based  thereon.  He  described  the  proptavd  struc- 
ture, and  touched  on  the  question  of  having  the 
"  trough  "  or  the  "American  "  system  of  girder, 
describing  both.  lie  also  sliowed  the  mode  of 
working  stations,  and  economy  Iwiog  necessary, 
had  arranged  lor  the  minimum  number  of 
employes.  The  rarrtiug  powers  of  the  line,  its 
speed  and  check  on  money  receipts  were  alluded 
to,  and  estimates  of  cost  and  of  working  expenses 
were  given.  The  reason  why  the  proposal  for  a 
single  line  has  been  abandoned  was  explained,  it 
turned  on  the  question  of  safety  in  woi  king  the 
single  line  station,  to  which  the  Boaid  of  Trade 
officer  had  objected.  Mr.  Holt  pointed  out  that  on 
certain  conditions  the  single  line  system  was  pref- 
erable to  double  line  on  the  ground  of  safety,  and 
explained,  by  comparison,  the  real  advantages  and 
disadvantages  of  single  and  double  line  system. 
His  opinion  was  that  though  the  double  system 
may  be,  under  the  circumstances,  obligatory,  it  is 
evidently  an  excessive  provision  for  the  wants  of 
Liverpool.  So  strong  has  been  the  set  of  opinion 
in  favor  of  double  line,  that  it  led  to  the  abandon-, 
merit  of  single  line  scheme,  and  the  promotion  of 
w  Act  of  Parliament  for  next  session, 
author  then  gave  a  description  of  the 
proposed  work,  explained  how  the  Stanley 
dock  was  to  be  bridged,  and  the  Lancashire  ic  York- 
shire Coal  Railway  got  under,  and  how  headway 
was  provided  under  the  line  to  take  large  pieces 
of  machinery  to  the  dock.  He  concluded  with 
remarks  on  the  general  improvement  to  be  ex- 
pected in  Liverpool,  and  in  the  method  of  carry- 
ing on  the  shipping  business  as  the  result  of  tiie 
railway  when  carried  out,  and  touched  on  the 
alternative  question  or  communication  by  tunnel 
along  the  docks,  which  he  did  not  consider  so 
suitable  a  means  of  communication  as  the  pro 


the  system  of  distribution,  and  < 
the  introduction  of  the  water. 

In  describing  the  present  condition  of  the  works, 
he  stated  that  the  original  "  leat,"  in  a  repaired 
condition  amounting  almost  to  reconstruction,  was 
still  used  for  twelve  miles  of  its  course,  discharg- 
ing the  stream  into  a  service  reservoir  three  miles 
frura  the  town,  from  which  the  water  is  conveyed 
by  two  lines  or  pipes,  12-in.  and  24-in.,  to  the  dis- 
tributing reservoirs  two  and  three  miles  distant, 
thereby  cutting  off  seven  miles  of  the  uld  course. 
He  described,  by  a  working  drawing,  the  settling 
tanks,  through  which  tile  water  passes  before 
entering  the  reservoirs. 

With  reference  to  proposed  improvements,  he 
stated  that  the  supply  still  being  inadequate,  a 
storage  reservoir  of  al  out  890  million  gallons 
capacitv  is  to  be  constructed  within  the  water-sited 
of  the  liivcr  Mravry  above  the  Head  Weir.  The 
resources  of  this  water-shed  he  showed  to  Is-  very 
great.  The  pipe  line  is  to  be  extended  about  five 
miles  to  Roborougb  Down,  and  a  series  of  settling 
tanks  and  an  intake  reservoir  constructed  there. 

In  conclusion,  he  gave  details  of  consumption 
and  quantity  <>r  water  available,  the  rules  and 
regulations,  rates  'or  domestic  and  other  supplies, 
and  anulvsU  of  water. 

After  the  paper,  which  was  illustrated  bv  plans, 
photograph*  and  drawings,  had  been  read,  a  dis- 
cussion took  place,  and  a  vote  of  thanks  to  Mr.  Bel- 
lamy for  his  interesting  paper  was  given.  The 
President  announced  that  the  next  moling  of  the 
Society  would  be  held  on  tin-  1st  of  Kcbrunrv, 
when  Mr.  Win.  Ooldshaw  would  nail  n  |s»pcr  on 
Municipal  Control  of  Streets  and  Building*. 


THE  IRON  TRADE. 


,1-re 


f  f"r  Rsuisbksiss  Nss»  t 


i  main  if 


ijKimes 
quiring 


paper  sars 
delation  of  engineers  and  scientists  in  this 
of  the  country,  the  civil  and  mining  en- 
and  metallurgists  of  Leadville  have  organ- 
ized the  Colorado  Institute  of  Engineers.  The  ob- 
jects of  the  association  are  stated  to  be  the  ex- 
change of  scientific  ideas ;  the  discussion  of 
scientific  subjects  of  Interest,  which  are  constantly 
arising  in  the  practice  of  the  professions  repre- 
sented, and  the  establishment  of  a  library  of 
standard  scientific  works,  Much  care  and  labor 
have  been  employed  to  make  the  initiatory  steps 
result  in  the  proper  basis  for  a  permanent  and 
reliable  association,  and.  after  a  number  of  pre- 
liminary meetings,  the  organization  has  now  as- 
sumed such  shape  as  to  insure  a  permanent  and 
useful  future. 

At  a  meeting  held  recently,  the  following  officers  Salmon, 
were  elected: 
President— Thomas  W.  Jaycox. 
Vice-President— Charles  J.  Moore. 


pro 

posed  railway.  A  vote  of  thanks  to  Mr.  Holt  for 
bis  very  interesting  paper  and  for  the  manner  In 
which  he  had  presided  over  the  meetings  during 
the  year  was  carried  by  acclamation.  The  Presi- 
dent then  vacated  the 'chair  and  Mr.  F.  Salmon, 
M.  I.  and 8.  Inst  ,  the  elected  president  for  the 
ensuing  session,  took  the  chair  and  addressed  the 
meeting.  Ho  announced  that  the  next  meeting  of 
the  Society  would  take  place  Jan.  18,  1888,  when 
a  paper  would  be  read  by  Mr.  H.  F.  Bollamv,  on 


the  Plymouth  Corporation  Water- Works.  Votes 
of  thanks  to  the  officers  of  the  Society  tor  their 
services  dor 
business. 


Directors— F.  Uulterman,  A.  Falkenau,  Max 
Bochmer. 
Librarian — EUery  Stowell. 

The  next  meeting  of  the  society  will  be  held  on 
sday  evening,  Feb,  2,  at  half  past  seven  o'clock, 
Mill,  Howell  Mock. 

LIVERPOOL  ENGINEERING  SOCIETY. 


<t  meeting  of  the  eighth  session  of  Ihii 
as  held  on  the  18th  ult.,  at  the  Royal 
n,  Colquitt  street,  the  President,  Mr  J 
M.   I.  *   S-  Institution, 

r.  IL  F.  Betamy^rcad  a 


The  fit 
society  w 
Institute 

_  in  the  chair. 

After  the  usual 

paper  on  "The 
Works." 

The  author,  hating  called  attention  to  the  fact 
that  the  antiquity  of  the  present  supply  of  water 
to  the  town  of  Plymouth  rendered  the  subject 
mure  than  usually  interesting,  |Kiinted  nut,  on  a 
bird's-eye  view  of  the  town,  the  geographical  posi- 
tion of  the  district  supplied  with  water  by  the  Ply- 
mouth Corporation,  proceeded  to  review  in  detail 
the  history  of  the  present  source  of  supply— passing 
around  photographs  of  maps  of  the  town  made 
during  the  reigns  of  Henry  VIII.  and  Elizabeth 


The  usual  fortnightly  meeting,  being  the  last  of  I  the  originals  of  which  are  in  the  possession  of  the 

Marquis  of  Salisbury,  in  the  Hatfield  Library.  He 
then  showed  that  prior  to  A  D.  1S90.  the  chief  source 
of  supply  was  from  wells  in  the  town,  and  that  the 
corporation,  finding  this  supply  inadequate,  ob- 
tained an  Act  of  Parliament — a  brief  extract  of 
which  was  given,  and  which  continues  to  the 
present  day— to  introduce  a  sunplv  from  the  River 


the  session,  was  held  on  Wednesday  evening 
the  4th  ult.,  Mr.  A.  Holt,  M.  Inst.  C.  E, 
President,  in  the  chair.  After  the  election  of  of- 
ficers for  the  ensuing  session  and  some  other  busi- 
ness, the  retiring  President  in  his  address  gave  a 
paper  on  "The  Proposed  Elevated  Railway  Along 
the  Liverpool  Docks,"    Mr.  Holt  remarked  that . 

Liverpool  was  a  long,  one-sided  town,  the  river  Meavy.  by  means  of  an  open  channel  or  "  leat. 
and  docks  forming  a  continuous  straight  bouudarv  By  quoting  extracts  from  ancient  corporate  ae- 
on the  west  side,  along  which  personal  transit  had  count  books,  and  exhibiting  a  copy  of  the  original 
a^sJjeeDjery  ^fBcult,  ^s  te^mnibujsi,  pUnte-  ^roI^<*i'£i^£  frsjjfSj 


Railroad  companies, 
and  projectors  of  numerous  enterpnti 
vast  quantities  of  iron  ami  steel  have  about  com- 
pleted their  eatiuiales  and  formulated  their  plans 
|  for  1*3,  There  has  been  very  little  to  interfere 
with  this  preparatory  work.  Confidence  in  the 
permanence  of  the  industrial  prosperity  has  not 
been  weakened  by  unusual  or  unexpected  occur- 
!  rencea.  Capital  is  abundant,  immigration  con- 
'  tinues  and  prospective  possibilities  are  favorable. 
No  unfavorable  legislation  is  threatened.  The 
volume  of  sound  curreucy  seems  sufficient  for  all 
probable  requirements.  The  warnings  which 
nave  been  sounded  through  the  prefs  were  based, 
not  on  specific  evidence,  but  on  general  probabili- 
ties as  to  over-investment  and  over-production. 
!  and  over-doing  in  general.  Producing  and 
i  transportation  interests  are  resolved  that 
they  .ball  not  be  found  guilty  of  short -sifihted- 
ness  in  tin-  expansion  of  facilities  to  meet  the 
rushing  requirement  of  consumers  and  ex- 
changers. The  closest  investigation  and  inquiry 
fails  to  unearth  any  decline  In  activity  in  any  of 
the  great  avenues  of  activity.  Railroad  construc- 
tion is  being  as  vigorously  prosecuted  as  weather 
and  supplies  will  admit.  Differences  of  on 
exist  as  to  the  probable  amount  of  railroad  1 
ing  that  will  be  accomplished  this  year,  but  thus 
.  far  no  facts  are  at  hand  to  modify  recent  utter- 
ances on  this  subject.  For  several  wteks  demand 
has  seemed  to  fab  off  in  American  mills,  but  the 
falling  off  is  due  to  their  oversold  condition  and 
not  to  lack  of  demand.  In  fact,  three  mills  could 
accept  business  now  or  at  anv  time,  sufficient  in 
volume  to  carry  them  far  into"  1?88.  This  might 
be  done  if  steel  rail  manufacturers  had  control 
of  the  sources  of  raw  material,  but  aa  they 
are  obliged  to  come  into  the  open  mar- 
ket and  bid  against  the  world  for  mate- 
rial to  fill  contracts  they  are  obliged  to  limit 
engagements  to  their  probable  ability  to  cover 
them.  In  addition  to  this  the  acllvity  in  railroad 
construction  at  home  and  abroad  has  not  reached 
a  climax,  and  prices  exhibit  generally  an  upward 
tendency.  Recently,  however,  steel  'railB  have  de- 
clined, and  offerings  are  nuide  at  mill  of  H,  for- 
eign at  tide  KHn«0>*.  while  Bessemer  pig  has  sus- 
tained a  aharp  decline,  under  which  an  active  de- 
round  has  sprung  up.  These  facts  justify  con- 
clusions and  inferences  presented  weeks  ago  that 
railway  material  would  decline  eventually,  and 
that  the  decline  would  stimulate  enterprises  and 
engineering  work  all  over  the  country.  Within 
two  weeks  inquiries  have  been  made  at  the  lend- 
ing iron  centers  for  large  supplies  of  iron  and  steel 
for  spring,  summer  and  fall  delivery. 
Bridge  work,  pipe  woik,  and  railway  construc- 
tion requirements  are  the  leading  items.  The 
present  indications  are  that  a  very  large  amount 
of  work  of  this  character  will  be  placed. 

There  have  been  rumors  of  fluctuating  values,  or 
sharp  advances,  of  heavy  importations,  but  the 
bulk  of  these  rumors  have  no  foundation.  The 
bridge  works  East  and  West  are  overcrowded,  and 
will  soon  have  the  opportunity  presented  of  ex- 
tending engagements.  The  plate  and  tank  mills 
have  been  refusing  summer  contracts,  and  are 
crowded  with  lugh-priced  contracts  between  8}<c. 
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ments.  The  recent  course  of  pig-iron  has  created 
more  or  leas  uncertainty  in  the  mind*  of  manufac- 
turers as  to  what  ia  really  best  to  do.  Contractors 
denim  to  know  fixed  price*.  Crude  iron  in  |3  per 
tou  higher  than  when  existing  contract  work  wok 
taken.  This*  in  a  serious  matter..  A  decline  of  %2 
ia  Dot  an  impossibility  if  a  wore  or  two  cargoes  of 
English  iron  were  to  be  unloaded  here.  Nor  ia  It  sure 
any  harm  would  fullow  because  of  the  nnuRuaJ 
foreign  activity.  Still  there  in  mime  uncertainly, 
and  it  is  the  only  unfavorable  feature  in  the  rn- 


incrensing  at  furnace*  and  mills,  while  consump- 
tion is  following  closely  on  its  heels.  The  great 
enterprises  are  not  taking  alarm,  and  it  is  not 
probable  that  imaginary  difficulties  will  be  per- 
mitted to  interfere  with  the  carrying  out  of  the 


nrfere  with  the  carrying  o 
k'lf "nd wurk*'  l"vm 


capital  of  the 


FACTORS  OK  SAFKTY." 

BY  A  LB  EST  T    HUJ..  I  .  E. 


Recent  structural  failures  of  bridges,  marine  en- 
gines, boilers,  etc..  followed  by  ghastly  reports  of 
nmiwin*  inquests  in  tlw  daily  press,  anil  by  more  or 
less  scientific  discussions  as  to  their  causes  in  the 
technical  jouruaht.  have  lately  brought  the  term 
••  factor  of  safety  "  prominently  before  the  public. 

In  the  present  grneml  acceptation  of  tlw  term 
the  factor  of  safety  cxpr™*-*  the  ratio  between 
calculated  maximum  strain  and  ultimate  or  hreuk- 
of  the  material  employed  in  a  given 
wrought  j mn  is  cotiven- 


If  not  successful  in  the  first  application  of  muscu- 
lar force,  the  attempt  ia  repeated  until  fracture  is 
effected.  The  muscular  force  in  these  successive 
attempts  not  being  increased,  and  the  first  force 
applird  not  being  equal  to  the  breaking  load, 
snows  that  a  Irsscr  load  by  sufficient  repetition 
has  at  least  produced  rupture.  This  opens  at  onoe 
the  question,  what  then  is  the  ultimate  strength 
of  materials'' 

Modem  investigations  and  experiment*,  con- 
ducted with  great  care,  improved  testing  machines, 
and  covering  a  wider  field  of  observations  Hum 
wss  formerly  deemed  necessary,  have  established 
the  following  facta,  viz.: 

1 .  Successive  increments  of  load  put  upon  bars 
of  any  constructive  material  will  produce  elonga- 
tion of  the  bar. 

2.  These  elongations  will  be  proportionate  to  the 
loads,  ami  uniform  for  uniform  increments  of  load 
up  to  a  certain  limit. 

8.  Within  this  limit  of  load  the  bar.  when  re 
leased  from  its  load,  will  return  to  its  original 
length. 

4.  When  this  limit  is  once  exceeded  and  the  bar 
then  reb-ascd.  it  will  not  fullv  recover;  a  |wrmn- 
nent  elongation,  called  "  set.**  will  Is*  found  to 
liave  taken  place. 

IV.  After  permanent  set  lias  tukeo  place,  the 
elongations  become  irregular,  greater  aud  greater 
for  equal  «i«-e*sive  increments  of  load,  and  eve 


For  instance, 
tionallv  assumed  to  have  an  ultimate  tetisll 
strength  of  .Vi.lWO  pounds  per  square  inch:  if  the 
greatest  calr-iilatisi  stress  upon  it  in  a  given  struc- 
ture, dor*  not  exceed  lO.Ufki  pounds  per  square  inch 
of  its  effective  section,  the  iron  is  said  to  Is*  used 
with  a  factor  of  safety  of  live,  or  in  com- 
mon |Kirlance,  to  lie  -"'live  times  as  strong 
as  the  greatest  load  that  can  come  upon 
it."  That  this  conclusion  is  an  absolute  fal- 
lacy, is  well  known  to  m<slem  engineers,  but  its 
liernicious  influence  is  luirdly  fully  aminsriated  as 
yet.  It  gives  not  only  a  very  undesirable  latitude 
to  Incompetent  designers,  but  also  encourages  un- 
scrupulous manufacturers  to  take  large  risks,  es- 
|ieeially  under  the  s|mr  of  close  competition;  it 
misli-ads  that  class  of  laymen  who.  either  by 
their  official  position  or  its  capitalists,  an-  in- 
terested in  tile  carrying  out  of  public  works:  and 
finally,  it  is  to-day  the  fruitful  source  of  diaas- 
ters.  hmught  about  by  unreasonable — one  might 
almost  he  tempted  to  sny  bents  1  -  tests  of  struc- 
ture*. Take,  for  example,  our  so-called  "hy- 
draulic test"  of  steam  Isiilers.  A  |H»rfrctly  new 
—or.  for  that  matter,  old — boiler  pumped  full 
of  cold  water  under  a  pressure  far  in  exce*  of 
any  steam  pressure  it  will  ever  liave  to 
bear!  Is  there  any  analogy  between  the 
test  and  the  work  required  of  tlw  struc- 
ture ?  And  when  this  Iniliiant  ex- 
periment is  finished,  can  onvlssly  tell  Uw  possible 
— and  probable — amount  of  injury  done  to  a  pre- 
viously good  and  service/able  Imiler'f  All  we  know 
is.  that  "recently  inspected  "  I siilers  do  most  un- 
accountably hurst.  These  tests  would  never  he 
carried  to  the  excess  to  which  thev  are  but  for  the 
fallacious  idea  of  our  margins  of' safety.    In  the 

tested:  loads  and  shocks  are  applied  to  them  far  In 
excess  of  any  which  the  trarnc  ever  can  or  will 
bring  upon  them,  and  this  before  an  opportunity 
was  given  the  different  parts  to  assume  their 
working  bearings.  These  exes-asm-  strains,  while 
they  do  not  cause  immediate  failure,  do  cause,  in 
ny  cases,  permanent  and  not  easily  dlscover- 
» injury,  which  only  becomes  apparent  through 
some  "unaccountable''  failure. 

The  responsibility  for  the  fallacious 
or  our  margins  of  safety,  or  safety  f 
mainly  upon  the  inexact  but  hitherto 
method  of  ascertaining  the  ultimate  or 
strength  of  materials.  This  method — em 
by  the  earliest  investigators — ronsisted  in 
pieces  of  constructive  materials  «f  any  squam  unit 
of  section  and  breaking  them  by  gradually  in- 
crcasing  loads.  Bare  of  i 
etc..  of  glv.n  length- 
I  uq.  ill.  of  sectkrti 
the  average  of  the  loads  which  caused  nqitiire  in 
the  burs  of  the  same  material  was  then  fixed  ujsin 
as  the  ultiiiuite  or  breaking  strength  of  that  ma- 
terial. It  is  self-evidrni  that  these  results 
do  not  represent  the  ultiiiuite  or  breaking 
strength  of  the  material,  IkiI  simply  tlw  one 
ion  will 


succ.nsivo  load  will  also  increase  tlw  amount  of 
periuaiient  set,  until  rupture  finally  tokc*  phice. 

6.  Auy  tviul  in  ejccrm  11/  thr  on?  prorfriririr/  jtrr- 
iitaireiif  fwt  wilt  iiffirruifr/y  prxiducr  ru/jturt,  if 
#iiJr.co-n//v  n/trn  rrfMtited.  The  number  of  repeti- 
tion!! necessary  to  produce  rupture  decrease  in  pro- 
portion to  the'  increase  of  load,  until  filially  a  load 
is  reached,  the  single  application  of  which  pro- 


ng mem  ny  grouiiaiiy  in- 
if  iron,  steel,  wood.  copper, 
and.  let  us  suy,  of  exuctly 
were  thus  broken,  and 


load  which  at  a  single  applicalion 
rupture.  A  somewhat  les»or  load,  applied  several 
times  in  sui>  is«sion.  would  ahs>  have  produced 
rupture,  a  fuel  of  which  everybody  is  cogiiUaul 
and  of  which  wo  avail  ourselves  instlnctivelv 
■    [to  brook  a  string  or  a  stick,  etc. 


The  point  at  which  |termaiwut  act  takes  |darv 
has  been  designated  as  the  limit  of  elasticity  of 
the  material ;  but.  in  fact,  the  limit  of  elasticitv 
is  not  reached  at  that  point  at  all.  but  lies  invari- 
ably very  near  the  breaking  point,  for  after  per- 
manent set  has  taken  place  successive  increments 
of  ksxds,  if  removed,  will  still  show  partial  re- 
covery of  length  in  the  liar,  though  with  a  coo. 
stuully  increasing  set,  until  al  Inst  a  point  is 
reached  where  no  recovery  of  length  lakes  place — 
now  elasticitv  Is  destroyed  or  its  limit  reached — and 
from  that  point  on  a  comparatively  very  small  force 
suffices  to  pull  the  barapart.  The  |iermanent  set  is 
t  hcref  ore  indicative  of  the  point  of  permanent  injury 
to  the  material,  rather  than  of  its  limit  of  elasticitv. 
Having  thus  shown  that  what  is  at  present  called 
the  breaking  strength  is  as  arbitrarily  chosen  and  as 
meaningless  a  quantity  as  the  zero  point  of  a 
Fahrenheit  thermometer,  and,  therefore,  almost 
worthlras  when  used  as  the  standard  to  which  fac- 
tors of  safety  ute  to  be  referred,  ami  having 
further  called  attention  to  the  fact  thai  the  term 
limit  of  elasticity  Is  rather  a  misnomer,  it  is  now 
proposed  to  inquire  what  influence  would  be  exer- 
cised upon  the  prevalent  ideas  of  margins  of  safety, 
and  consequent  methods  of  proportioning  struc- 
tures, by  a  proper  nomenclature  expressive  of  the 
available  strength  <if  material  to  resist  stress. 

Ib-iiwuiberiug  that  ajiy  load  in  cxcism  of  the  ■  me 
producing  |iermauent  set  will,  by  sufficient  repe- 
titions, produce  failure,  it  would  seem  pretty 
clearly  indicated  that  the  working  usefulness  tit 
the  material  is  limited  by  the  load  at  which  set 
takes  place.  This  Wing  the  case,  we  may  properly 
say  that  thr  luati  u refer  ariWA  immanent  trl  Jirit 
fairs  '.'in:  ■>■  is  fA*  equivalent  of  thr  ultimate  mirk- 
inyur  safe  ttrtnyth  of  thr  material.  This  safe 
strength  differs  in  ratio  to  the  so-culled  breaking 
strength  in  different  materials,  varying  in 
amount  from  30  per  cent,  to  ito  per  cent, 
of  tbe  latter.  For  exaui|dc.  in  wrought 
iron  it  will  W  found  that  permanent  set  takes 
place  at  from  io.OOO  to  2*1,000  pounds  per  square 
inch  of  section,  thus  reducing  the  supposed  safety 
factor  about  one-half.  It  is  true  that  this  is  ample 
for  most  ca*s,  and  even  more  than  is  necessary  In 
some.  What.  then,  may  W  asked,  is  gained  by 
the  proposed  change  V  If  nothing  el**',  the  true 
nuirgin  of  safety  is  substituted  for  u  false  one,  and 
with  this,  in  many  cases  |a-rhais,,  the  temptation 
rctuov«sl  to  speculate,  as  It  were,  upon  fictitious 
asset--.  But  that  this  is  not  the  only  gain  is  easy  of 
demonstration.  A  full  apprecint ion  of  the  true 
safe  strength  of  the  material  cannot  fail  to  call 
out  a  ch»*-r  inquiry  into  the  proper  functions  of 
safety  tai  lors-  i.  r..  what  they  an-  intended  to 
cuver,  and  what  they  never  meant  to  cover. 

Then-  is  no  denying  the  fact  that  even  at  the 
present  day  there  Is  In  many  minds  a  vague  idea 
that  safety  factors  are  a  sort  of  mechanical  charity 
intend.. I  to  cover  a  multitude  of  sins.  I»>th  of 
iimi-sicin  and  commission.  In  this  may  Is-  found 
the  reason  for  the  drliWrule  overhauling  of  tunny 


b  ridges  designed  years  ago  for  the  passage  of  loco- 
motives and  rolling  stock  such  as  were  then  in  use; 
but  since  then  the  concentrated  loads  on  drivers, 
weight  of  rolling  stock  and  traffic  have  nearly 
doubled,  yet  such  bridges  are  left  in  use  to-day 
without  any  attempt  at  properly  strengthening 
them  for  these  increased  loads.  Nothing  but 
misconception  of  the  true  margin  of  safety  is 
chargeable  with  this  neglect.  For  the  same 
reason,  tedious  and  sometimes  difficult  calcula- 
tions of  details  and  connections  are  often  neglected 
in  the  firs',  place  by  designers:  "common  practice* 
is  blindly  followed,  without  investigation  as  to 
whether  *  it  is  properly  applicable  to  thr  case  in 
point,  and  any  qualms  of  conscience  are  stilled 
with  the  answer,  "  Our  factor  of  safety  is  suffi- 
cient." Manufacturers  will  use  material  not  in 
in vordancc  with  specifications,  and  console  them- 
selves, and  the  inspector  also,  with  the  assurance 
that  the  safetv  factor  is  meant  to  cover  just  such 
deficiencies.  "Add  to  this  the  necessarily  more  or 
less  imperfect  workmanship— for  structures  like 
bridges,  engines,  boilers,  etc.,  cannot  be  put  to- 
gether with  tlw  nicety  to  W  found  in  an  astronom- 
ical instrument — and  it  w  ill  be  seen  how  easy  it  is 
to  overburden  the  safe  strength.  Call  it  dealing  in 
truisms  to  repeat  here  that  the  weakest  point  of  a 
structure  is  the  exponent  of  its  strength,  yet  it 
will  Iw  safe  to  assert  Uiat  Ibis  old  maxim  has  not 
been  quite  ns  often  uttered  as  it  has  been  over- 
ksiki-d  and  disregarded. 

If  Tull  aud  proper  weight  is  given  to  tlw  fact 
that  the  point  of  permanent  set  is  the  limit  of  the 
working  capacity  of  the  material,  no  matter  bow 
nuicli  more  force  may  W  required  to  pnxluce  rup- 
ture after  lhat  point  is  passed,  and  also  that  witli- 
in  that  limit  lies  perfect  safetv,  it  cannot  but  lead 
to  more  rational  methods  of  dimensioning  than 
are  at  present  generally  adoptod.  With  it  will 
come  a  better  understanding  of  the  difference 
in  the  efferts  of  live  and  dead  loads,  and 
consequently,  methods  of  dimensioning  of 
the  different  parts  of  a  structure  in 
cordance  not  only  with  the  amount 
combined  dead  and  live  load,  hut  also  in 
accordance  with  the  ratio  between  the  dead 
and  live  loads  they  are  meant  to  must.  This  in 
turn  must  lead  In  thr  avoids  me  of  superfluous 
weight— always  detrimental  to  any  structure — a 
more  curef  ul concentration  of  material  along  the  line 
of  strains,  the  better  strengthening  of  details— 
especially  connections — proper  modification  of 
shapes  and  dimensions  En  those  parts  particularly 
subject  to  shock,  and  last,  but  not  least  a  pni|ter 
taking  into  account  of  the  facilities  of  the  manu- 
facturer, which  determine Jn  a  large  measure  the 

the  adoption  of  a  lesser  or  greater  margin  of 
safety. 

Our  representative  bridge  works  and  machine 
shops  have,  more  or  less,  for  some  time  past  adopt  - 
ed  improved  methods  of  proportioning  and  dimen- 
sioning, and  an-  noastantlv  experimenting  and 
improving,  but  it  must,  on  tlw  other  hand,  be  ad- 
mitted that  their  numWr  ia  limited  and  the 
amount  of  work  turned  out  by  tbem  small  in  com- 
parison to  tlw  immense  production  of  structural 
work  going  on  all  over  this  country. 

Factors  of  safety  will  always  W  needed  and 
therefore  will  always  W  pmvlded  in  construction. 
Hut  Iss-ause  we  cannot,  for  instance,  always  pro- 
vide against  the  phenomenal  effects  of  hurricanes 
and  tornadoes  this  is  do  reason  why  perfectly  cal 
culahle  wind  pressures  should  W  left  out  of  con- 


ac- 
,,f 


sideration  and  W  vaguely  saddled  up:>n  the  safetv 
factor.    Im|>erfcctioiis  of  material,  however  i 


inspected  and  manufactured,  will 
obviated:  but  this  is  no  reason  whv 


fully  selected, 
never  W  fully 

material  kno'wn  to  be  flawed  should  ever  W  per* 
nutted  to  enter  a  structure  on  the  plea  that  the 
factor  of  safetv  will  cover  the  deficiency.  Perfect 
workmanship  is.  of  course,  out  of  the  question, 
hut  this  is  no  reason  for  relying  upon  the  safety 
fuctor  to  make  up  for  positive  carelessness  and 
negligence  in  the  shop.  Let  us  hope  that  the  near 
future  will  eradicate  from  all  our  structures  bail 
proportions,  laul  connections,  bad  workmanship, 
in  short,  all  that  is  ascribahle  to  "  Trust  in  l'rovi- 
d.  ncc  and    u  Large  factor  of  safely." 


t'<»vtiiAnnM  ssn  Asi'Kmn-n.  The  ilerasiuls  of 
trie  contractors  for  certain  cbanees  in  the  printed 
sgreenienls  wbii-h  in-  funiislied  by  sn-hltnel^  for 
aifruuttin-,  previous  to  tlw  eonuiMrtteenhent  of  work, 
have  lint  iia  vet  trren  sgrved  to.  In  tact,  it  it.  doubt 
fat  If  the  arehltect*  will  agree  to  the  cvirsliltuflis  nought 
Ui  be  iniiieeed  at  all.  One  of  tbem  is  that  In  cass  of  dls- 
i>ut>  for  extra  work  arbitrators  ls»  n\>\- .Inti.i    bi- 
lls* coaUsftitf.  on*  by  tbn  architect  and  another  bv 
11m-  prapnetor  of  tbe'  building.  Thus  the  architect's 
claim  woae!  eause  a  great  deal  of  iwrs.  Islstr  snd  sa- 
novonce  Trn-v  etaim  that  in  all  tbe  lesilliit  etttss  tlw 
lustier  'if  extra  |*v  i>  left  In  ths  hand»  of  the  srehltect. 


-  |.lM'iitmo*uH  >>f  U'lisil-  -Ovrre*lii  hull!  k<-«I  sis..  01  u 


•  li, 

K«-uenil  way  in  referrsee  l< 
ills  snd  torsiiSMl  n-slstani 

srslM.r  ,nl  hy  rhe  experiments  of  Vt'i4jHe.  Spsi*jri>ala,nl. 

Bsrhs.  Klikslifr.  Thurston,  ete  .  sail  sere  lertfled  by  m*r 


,ni|irvsftl.e.  trnTiMer-M-,  s*rr4r 
Tie-  f..«rvinSli|r.  ots*rv«Ooli»i 


slid  tbe>  du  nut  see  snv  neceMtv  fur  having  nil  t-xeep- 
liisi  aside  in  Hie  cn»  of  Wndoa     In  tile  rnesiilinw 


i  KukaUt) .  H.urslon.  ere  .  unl  sere  lerlfleil  by  mrt 
tests  msde  by  tbe  writer  oa  Iran,  sled  ana  wood,  sn.J 
tr.rntirtolna  specimen  rerts   s>  «el!  SS  l.s«.  on  fuH-slssd 


ilractiKs  have  luul  a  leugthy  -et  .if  rules  drawn 
\S  R.  Meredith,  V  f  ..  sod  wtunlttcd  to  the 
•to.  It  I.  stated  ^llwv  will  not  teniler  for  any 
Jered  bv  those  architects  who  refuse  to  agree 

s™i.-/^,<r,„  ,f i«m  on- 
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ENGINEERING  NEWS. 


REPORT  ON  RAILROAD  SAFETY  8IGNAIS. 


To  the  Railroad  CoHimlion,  held  at  the  St.  Xieho- 
la*  Hotel,  Xrw  York,  Oct.  17,  1888: 

The  Committee  on  Safety 
tiona  present 
deem  linporu 

log  to  the  circumstances  of  each  phu 

where  there  i»  pnt  liability  tu  a  break  in  the 
trark,  or  ftuch  obstruction  Upon  it  An  would  cause 
tenons  disaster  if  undiscovered,  suck  oh  at  a  draw* 
bridge,  tunnel  or  crossing  at  grade  of  another  rail- 
road, the  thing  should  be  presumed  to  he  wrong 
until  tho  engineer  baa  affirmative  evidence  that  it 
ia  rtjjhtl  that  Is  to  say,  In  such  cam 
safety  signal*  should  he  used  and  never  dan- 
ger signals.  If  a  danger  signal  is  relied  upon,  and 
if  from  defect  of  apparatus  or  negligence  of  the 
signal  man  or  of  the  engineer,  i*  if  from  fog. 
>k 


at  the  telegraphic  instrument  pulling  a  cord,  and 
then  thn  moment  the  engine  passes  letting  it  go, 
when  the  signal  drops  into  the  lower  part  of  the 
box  out  of  sight.  One  important  precaution  Is 
that  the  signal  should  never  under  any  circum- 
stances be  fastened  up.  a*  there  would  then  be  a 


smoke  or  any  other  cause,  the  danger  signal  la  not  . . 
mail  e  or  not  seen,  the  result  may  be  a  terrible  ac- 
eloc-tjt,  but  when  a  safetv  signal  ia  relied  upon, 
then  if  not  made  or  not  "seen,  the  worst  that  can 
happen  ia  a  momentary  stoppage  of  the  train.  In 
aueri  cases  a  danger  signs!  should  not  be  used  in 
connection  with  the  safety  signals,  because  engi- 
neers become  accustomed,  after  a  while,  to  look 
for  it.  and  then  if  it  should  not  Ik-  seen  they  might 
presume  all  right  and  disaster  might  ensue. 

The  correctness  of  the  foregoing  principle  was 
strikingly  shown  by  the  terrible  catastrophe  at 
Norwalk  draw-bridge,  several  years  ago.  If  the 
train  had  been  requited  to  stop  when  there  was  no 
signal  shown  that  the  bridge  was  right,  no  harui 
would  have  been  done  ;  but  the  engineer,  deprnd- 
lag  upon  a  signal  that  the  liridge  was  wrong  which 
he  did  not  see,,  ran  into  the  river. 

In  a  recent  case  in  England  three  freight  trains 
formed  a  single  heap  of  burning  rum*  In  the 
middle  of  a  tunnel.  The  notice  tlukt  the  first  train 
that]  eatensl  had  lajnkeii  down,  was  not  sent 
«r  not  received,  anil  the  second  train  ran  into  the 
ftrst  and  the  third  into  the  ruin*  of  both.  If  the 
principle  above  laid  down  had  been  in  use,  and  the 
engineer  instead  of  looking  for  i-vidrncc  that  the 
tunnel  was  obstructed,  had  not  gone  on  till  he  bad 
evidence  that  the  tunnel  was  clear,  no  accident 
Wc«ld  have  happened.  Neither  would  the  adoption 
of  the  safetv  signal  plan  in  that  case  have  been 
attended  with  anv  increased  expense  or  delay. 

We  call  special  attention  to  this  point,  because 
on  a  great  many  road*  a  contrary  principle  is 
acted  anon,  and  because  so  many  good  railroad 
men  never  thought  of  the  difference,  nnd  because 
serious  accidents  are  ho  frequently  happening 
which  would  be  prevented  by  the  plan  we  recom- 
mend. 

Of  course  there  are  many  things  whlsb  the  en- 
gineer must  presume  to  be  right  until  he  hears  or 
sees  there  to  be  wrong,  such  as  the  general  conti- 
nuity oT  the  track,  the  safety  of  the  permanent 
bridge*,  etc.  Other  things,  such  as  draw-bridges, 
eee.,  are  so  liable  to  be  wrong,  and  the  disaster,  if 
Ifiey  are  wrong,  so  senoua,  that  they'should^always 
be  presumed  to  be  wrong  till  they  are  proved  to 


possibility  of  ita  being  neglected 
clear  track  when  it  should  not. 

It  is  necessary  to  have  a  separate  telegraph  wire 
for  this  purpoee  not  liable  to  be  used  for  anything 
else, 

As  a  train  posse*  a  counter  is  used  to  represent  it 
Tills  is  removed  when  tbr  train  is  reported  past 
the  neat  station.  Nothing  is  left  to  the  memory 
or  the  judgment  of  the  operator. 

Draw-bridge  and  switch  signals  should  not  be  in 
the  hands  of  men,  hut  connected  with  the  struc- 
tures themselves,  so  that  they  cannot  sliow  right 
when  the  thing  is  wrong,  and  they  should  be  so 
contrived  that  if  out  of  order  they  will  be  out  of 
absence  will  then  require  the  train  to 
stop  and  examine. 

For  twelve  er  fifteen  years  (last  there  have  been 
used  on  the  Belviderc  At  Delaware  Railroad  draw- 
bridge signals,  which  can  only  lie  exhibited  by  the 
insertion  of  the  holt  which  fastens  down  the  latch 
of  the  liridge,  and  thus  insures  the  continuity  of 
the  track. 

There  have  also  been  used  on  the  same  rood 
during  the  same  period,  for  switch  signals,  large 
parallelogram  surfaces  uniform  for  the  wleile 
road,  on  each  of  which  is  painted  a  long  white 
cross  on  a  red  ground,  directly  connected  with  tile 
main  switch  and  hv  a  long  wiaalen  nsl  with  a 
movable  short  switch,  used  instead  of  a  frog.  No 
engineer  can  mistake  the  position  of  the  signal, 
and  therefore  of  the  switch,  at  a  mile  distance. 


wrong,  and  so  mislead.  It  is  a  good  plan  for 
watcltes  carried  by  each  conductor  awl  engineer  to 
belong  to  the  company,  and  be  delivered  to  a  timo 
clerk  on  arrriral  at  each  end  of  the  route,  to  be 
set  right  by  him  and  received  from  him  at  depar- 
ture, and  compared  with  the  clock  both  by  liin^ 
and  the  person  carrying  it.  Allowance  of  a'  min- 
ute or  two  or  more  should  be  made  for  error  In 
time  before  a  train  should  run  on  the  time  of  an- 
other whfch  has  lost  its  right.  As  far  as  prnctica- 
Me  connected  mads  should  use  the  snme  time. 


DESCRIPTION  OK  THE  ORAN1TK  BIjOCK 
PAVEMENT  LAID  IN  WESTMINSTER 
STREET,  IN  THE  CITY  OK  PROVIDENCE, 
R.  I.,  DURING  THE  KALI.  OK  1SS0* 

Westminster  street  is  located  in  the  central  por- 
tion of  the  city.  It  ia  one  of  the  busiest  thorough- 
fares. During  the  day  it  is  thronged  with  vehicles 
of  all  descriptions.  Still  the  tonnage  passing  over 
it  is  not  so  great  as  in  some  of  the  other  streets. 
The  allotting  projierty  is  ix-eupied  by  the  best  re- 
tail stores  in  the  city,  consequently  it  is  a  great 
resort  for  persons  desirous  or  trading  or  prome- 
nading. It  is  tile  main  line  for  all  Imrse  cars  run- 
ning to  tlie  westerly  ami  southerly  |*>rtion»  of  the 
city. 

Owing  to  the  constant  use  of  this  street,  both  for 
vehicle*  anil  pedestrians,  it  was  desirable  to  lay 
that  pavement  which  possessed  must  of  the  points 
of  a  perfect  me.  After  deciding  upon  the  plan  and 
material,  each  detail  in  the  |icrforuianc«  of  the 
work  was  carefully  executed.  The  only  drawback 
Many  who  have  observed  these  signals  for  years  on  the  work  wiu.  the  kitenesa  of  the  season.  To 
otuuder  theul  in  some  situations  safer  without  an  i  obtain  the  beat  result"  the  worn  should  have  been 


attendant  than  an  attendant  and  bis  Hag  without 
the  self-acting  signal. 

Au  excellent  revolving  switch  siguul  i-.  ui  use 
ou  the  Erie  Railway  and  probablv  uu  many  other 
roads,  in  which  a  white  pointer,  or  by  night  a 
white  light,  indicates  that  all  is  right  for  the  main 
track.  Perhaps  they  would  be  better  without  the 
red  pointer,  which  shows  that  the  switch  is  wrong 
and  which  the  engineers  may  get  Into  I  lie  habit  of 
looking  for,  and  when,  from  any  cause,  they  fail 
to  see  it.  may  erroneously  presume  the  switch  is 
right.   They  should  regard  only  tlie  safety  signal. 

The  following  plan  of  signal  to  prevent  cidll- 
sions  < si  railroads  crossing  each  other  at  grade 
has.  after  much  consideration,  is-vm  adopted  at 
the  intersection  of  the  Philadelptua  *  Trenton 
and  the  Reading  railroads.  On  the  former  trains 
are  passing  very  frequently.  On  the  latter  trains  I  scale 
of  cars  are  passing  every  *  few  minutes.  A  hol- 
low cylinder,  elevated  so  as  to  be  seen  by  all 
concerned,  has  four  openings,  one  each  way  for 
each  road.  Through  these  a  revolving  cylinder 
Is  seen,  with  a  light  in  it  by  night,  on  which 
two  opposite  spots  are  white,  all  the  rest  red. 
When  white  is  seen  through  openings,  towards 
one  road,  alluwiug  it*  trains  to  proceed,  red  will 


KTfttnued  during  the  months  of  July  ami  August 
it  ow  ing  to  unavoidatric  delay*  it  was  postponed 
to  September  and  October. 

The  total  width  of  the  street  between  building 
Lines  is  41*  ft.,  the  sidewalks  beingeach  13  tu  wide, 
leaving  34  ft.  for  the  roadway.  The  length  of  the 
street  paved  was  S.Bil  ft.  On  about  three-quar- 
ters of  the  length  of  the  street  the  grade  of  the 
curbstone  is  very  slight,  being  about  ,VP  per  ton 
ft.  The  grade  of  the  roadway  was  increased  to  a 
rate  of  ,V,i  per  l(lu  ft-  by  making  summits  and  de- 
pressions, except  on  the  line  of  the  railroad  track, 
which  was  set  nearly  parallel  to  the  curiistone.  A 
calch-lsmlii.  connected  with  the  sewer,  was  built 
at  each  depression  for  carrying  off  the  surface 
water. 

A  plan  of  the  street  was  made  upon  a  large 
ale,  showing  the  grades  and  the  roadway  eleva- 
Theae  elevatii 


be  right.  What  things  should  be  presumed  to  be 
right  and  what  wrong  will  depend  upon  the  de- 
gree of  risk  and  the  circumstances  of  the  dif- 
ferent roads. 

On  important  double  track  lines  of  railroad  we 
recoiamca-a  that  telegraphic  signal  stations  should 
be  established  at  intervals  somewhat  less  than  the 
shortest  that  are  permitted  between  trains  going 
la  the  same  direction,  and  each  train  cm  paasing 
such  station  should  Is-  informed  bv  signal  that 
the  preceding  train  going  in  that "  direction  has 
j»asi«ea  the  next  signal  station,  or.  In  the  absence 
of  such  Information,  stop  for  explanation  or  pro- 
ceed Under  pro|s?r  regulations,  expecting  to  over- 
take a  disabled  train.  The  display  of  a  danger 
signal  for  a  given  number  of  minutes  after  the 
passage  of  a  train  is  not  sufficient,  for  the  attend- 
ant may  neglect  to  make  it,  the  engineer  may 
fail  to  observe  it.  or  if  made  and  observed,  and 
the  proper  time  has  elajieed.  the  preceding  train 
may  Is"  broken  down,  and  in  the  confusion  attend- 
ing upon  an  accident  no  warning  mnvbe  sent 
hack,  or  if  sent  bock  may  not  be  seen.  These  are 
not  mere  possibilities  but  things  of  frequent  occur- 
rence. Notwithstanding  the  use  of  torpedoes  and 
other  danger  signals  sent  back  from  disabled 
trains,  we  often  bear  of  accidents  by  failure  to  ob- 
serve tlieui. 

Probably,  not  one  cause  or  disaster  ia  so  frequent 
on  the  main  lines  of  railroad  as  one  train  running 
into  the  rear  of  another.  It  seems  to  us  the  plan 
proposed  ought  to  prevent  such  accidents,  or  at 
least  to  render  them  very  infrequent. 

Such  a  plan  lias  been  In  use  for  a  year  past  be- 
tween Philadelphia  and  New  Brunswick,  on  the 
main  passenger  route  between  Philadelphia  and 
New  York,  and  experience  confirms  out  confidence 
in  its  value.  Tho  signal  used  in  this  case  is  a  white 
board,  and  a  white  light  at  night  shown  through 
;  in  diameter,  in  a  black  signal 
it  can  be  seen  as  far  as  pos- 


ts- shown  through  the  other,  and  while  it  is  be- 
ing slutted,  or  when  no  train  is  approaching,  red 
will  be  seen  through  all.    No  train  la  to  proceed 
till  the  white  is  shown. 
Signals  should  las  at  known  and  conspicuous 


BOatf, 

the  ruadway  at  intervals  of  20  ft.  longitudinally 
and  4  ft.  transversely. 

The  following  is  a  detailed  description  of  the 
work,  given  in  the  order  in  which  it  was  performed 
on  the  street: 

The  hlocks  were  brought  upon  the  street  and  in- 
spected. The  accepted  ones  were  then  piled  upon 
the  sidewalk,  in  piles  of  such  size  as  to  be  suf- 
ficient to  cover  the  roadway  opposite.  The  re- 
jected blocks,  when  admtseable,  were  trimmed 
over  by  a  block-cutter:  all  others  were  condemned 
and  removed  from  tbewotk.   The  accented  blocks 


ncinn? whcTthev  will  b, X  avs  looked I /or  and  of  »  durable,  sound  and  uniform  -quality  of 

points  whru^er  wtU  be  ^Zll^J.°!:.^J  axanlt*.  each  measuring  on  the  face  or  upper  sur- 

tlian  13  in.  in 


therefore  most  likely  to  be  observed;  for  example, 
if  the  track  is  disturbed,  notice  should  be  shown 
at  a  telegraph  station  or  otiier  point  where  it  will 
be  looked  for,  as  well  as  near  the  spot. 

Signalmen  should  be  so  circumstanced  as  to  be 
kept  cool  and  alert,  not  distracted  by  too  many 
engagements,  and  comfortably  slteltered.  A 
brakrman  sent  back  with  a  red  light  with  the 
thermometer  ten  degn-es  tsslow  zero  is  a  very  un- 
safe guard  against  danger. 

When  discretion  must  he  kued  by  any  one,  it 
should  be  by  the  engineer  rather  than  by  the  slg- 
nalmnn.  as  the  former  Is  presumed  to  be  a  super- 
ior man  and  has  more  at  stake. 

Signals  should  be  simple  and  not  repeated.  An 
engineer  going  forty  miles  an  hour  can  attend  to 
and  understand  <«nt  signal  when  lie  might  be  con- 
fused by  two. 

Colors  should  he  used  which  can  be 
farthest;  that  is,  red  and  white,  and  these 
In  such  well-known  forms  that 
j  mistaken  for  any  other  object  of  the 
seen  iu  the  same  direction. 

Klags  are  less  safe  than  globes  or 
for  Uiey  are  liable  tn  be  blown  e 
observer. 

Signals  and  safety  regulations  should  he  uniform 
for  each  road,  and  aa  far  as  possible  for  all  roads, 
especially  for  those  connected  with  each  other. 
The  apparatus  and  mode  of  working  should  be 
minutely  described  and  carried  out  with 
As  Utile  as  possible 
Emergencies  should ' 
hherately  made. 
The  clock*  at  all  iiuliuad  stations  should  be  set 

'  from  the 


granite,  each  measuring  i 
face  not  less  than  8  tn.  nor  more 
length,  not  leas  than  8  in.  nor  more  than  4  in.  in 
width,  not  leas  than  7  in.  nor  more  than  8  in.  in 
'it  and  dressed  so  as  to  form, 
not  exceeding  1  in. 


deptK  They  were  split 
wide  at  the  top"*  but  hi 


The  cobhle-sUsae  pavement,  with  which  the 
street  hail  been  paved  for  the  hud  50  years,  was 
then  taken  up  and  removed  from  the  roadway; 
the  earth  was  excavated  to  a  depth  of  11'.  In.  be- 
low the  finished  top  of  the  pavement,  care  being 
taken  not  to  excavate  below  said  grade,  and 
plowing  was  prohibited  except  to  merely  loosen 
the  cobble  pavement. 

After  the  roadway  was  excavated,  rammed 
(when  required)  and  trimmed  to  the  sub-grade, 
the  materials  for  the  concrete  were  placed  upon  it. 
The  proportions  used  were  one  part  of  fresh 
ground  American  hydraulic  cement  of  the  best 
quality,  capable  of  resisting  a  tensile  strain  of  50 
lbs.  per  square  inch  after  SO  minutes  exposure  in 
the  air  and  £4  hours  in  water,  two  parts  of  clean. 


sharp  Mind  and  six  parts  of  screened  gravel  of  a 
size  that  would  pass  through  a  2%  in.  ring.  These 
proportions  were  mixed  into  concrete  in  thn  fol- 
lowing m 


In  i  . 
brekc 


SKI  *r  — M,;vc*?ubri 

ed  for  by  rules  de-  |  J££ltM#r£  tot 
tationa  sboult 

laraWethe  signals  daily,  or  at  least  frequently,  by  telegraph  f 


ng  manner:  Two  barrels  of  sand  were  emptied 
pile  on  the  ground,  the  top  of  tile  pile  was 
jff  and  one  barrel  of  cement  apt 
equally  over  it-  Tlie  sand  and  cement  we 
over  twice  bv  shovelers.  so  as  to  thoroughly  mix 
being  exercised  to  keep  the  space 
while  turning  them.  A 
by  drawing  all  the  material 
to  the  outer  edge  of  the  heap  and  water  was 
poured  into  the  basin;  the  mixture  was  then 
stirred  with  boas  until  it  was  mado  of  tho  proper 
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cavation  and 
as  follow*  : 


consistency.  Six  barrels  of  wet  screened  stone 
were  emptied  in  a  heap  near  the  mortar,  ihe 
two  piles  were  then  shovelled  together  so  as  to 
mix  tbe  mortar  and  gravel  proportionally ;  in  this 
case  one  scant  shore)  of  mortar  was  thrown  to 
t  .  o  shovels  of  tbe  stone. 

The  mortar  and  gravel  were  '*  npon  the  road- 
bed in  such  a  manner  that,  by  tbe  process  of  mix- 
ing, the  pile*  had  occupied  most  of  the  area  that 
the  concrete  would  cover  when  in  place,  thus  as 
elstlug  iu  settling  the  road  bed. 

The  concrete,  when  in  place,  waa  rammed  and 
thoroughly  compacted,  leaving  a  clear  mortar  sur- 
face parallel  and  9^  in.  below  the  grade  of  the 
tup  of  the  finished  pavement,  giving  a  depth  of  5 

in.  of  concrete.  This  was  the  uniform  depth  tar  ruralshuw  and  Ut>ss7ikw 
throughout  the  street,  except  at  some  street  inter-  JniSnd 


Pavsrs,  •  roan  ;  Rammers,  2  mm  :  Helpers.  3  s 
fill cso  jonrrs: 
sad  brataJng  I  ratal,  3  uaa :  roaring 

The  contractors'  price*  for  doing  the  work  i 
as  follows : 


For  taking  up  and  r 

pavemeat  

Tor  all  earth  excavation., 

plaee  

fee  f umlMbJnK  ana  lav 


t  .(O    persq.  yd. 


aerate  


sections,  where,  on  account    of  the 
traffic,  it  was  put  in  to  a  depth  of  7  in. 

In  tamping  tin-  concrete  alight  trench**  about 
2  in.  deep  were  farmed  under  where,  the  stringer* 
for  the  railroad  were  to  come.  In  theHe  depres- 
sions stringers  9  in.  deep  of  hard  pine,  creosoted, 
were  rdaccd;  these  were  fastened  together  by  iron 
tie  rode  abnat  5  ft.  long  and  4  in.  wide,  turned  up 
al  each  end  and  spiked  to  the  stringers.  The  track 
waa  then  brrtnght  lo  line  and  grade. 

The  space  under  Ihe  stringer*  was  then  carefully 
filled  with  mortar,  taking  care  to  fill  the  depiee 


drvaalnc.  rciayliut  oiril 


Ml.  It 


Tor  Isktar  ... 
eras*  walk  uses   .10 

Tar  fumlalLtOff  sad  laving  graxilt*  blucSM, 

Man  uje  sand  bed   1.6*9*  "  «|.  yd 

For  fumlarjlnt  and  rUHn*  tbe  Joints  with 

Kru.td  and  axplialt  97%  *  •*  u 

Tutal  e<i«t  per  aquan*  yard,  Ibelinlla*-  eoa- 
en*te  fonadallon.  sand  bed, 

and  a»|>liajluin  fur  J.»nu  and 


sinn  each  side  of  the  stringer,  and  also  leaving 
about   1  in,  of  tho  stringer  embedded  in  con- 


crete. 

Thirt; 
crete  to 
on  it. 

takorfto  have  each  stone  bear 
mil,  leaving  them,  on  the  outside  of 
in.  above  and  on  the  inside  between  the 

in.  above  the  tun  of  the  rail. 

On  the  concrete  foundation  was  laid 


for  the  con- 


rlean,  sharp  sand,  free  from  moisture,  about  IV* 
in.  in  depth,  or  sufficient  thickness  to  bring  the 
pavement  to  the  proper  grade  when  finished. 

The  granite  block*  were  set  in  this  bed  of  sand 
at  right  angles  to  the  line  of  the  street;  the  ends 
were  placed  as  close  aa  possible  to  one  another, 
making  tbe  joints  lengthwise 


The  entire  work,  aside  from  laying  the 
car  track,  was  done  under  contract  by 
Booth  Brut hera.  85  Bank  street.  New  York, 
intended  by  Mr.  Sheriff. 

In  reward  to  the  quality  of  the  work,  1  ran  say 
of  it  wbat  I  have  seldom  been  able  to  say.  It  war, 
done  in  all  its  parts  to  my  entire  satisfaction,  and 
that  without  any  trouble.  Tbe  superintendent 
spared  no  pains  in  seeing  that  all  material  and 
labor  were  performed  fully  up  lo  the  specification, 
excelling,  it  possible,  even  the  insure  tor  in  his  rare 
of  the  same.  No  settlement  or  other  imperfection 
was  found  in  the  pavement  after  the  daily  are* 
of  nbtvut  1R1  square  yards  was  thrown  open  for 
traffic,  a  fact  quite  unusual  for  this  length  of 
a  bed  of  street,  especially  when  it  is  understood  that  the 


uf  the  street  as 
small  as  the  stone  would  allow,  while  transversely 
the  joints  wem  opened  from  t^  to  \\  of  an  inch  at 
the  top.   Each  course  was  formed  of  blocks  of 
uniform  width  and  depth,  and  so  laid  that  all 
longitudinal  joints  were  broken  by  at  least  a  lap 
of  3  in.   Tbe  Mocks,  to  within  three  courses  of 
the  paver*,  wore  kept  covered  with  clean 
gravel,    artificially    dried,    which  had 
passed  through  a  ?j'-in.  sieve  and  retained  by 
a  J,-in.  tieve.     When   this  gravel  had  been 
well  brushed  into  the  joints,  the  Hocks  were 
thoroughly  rammed  with  a  two-handled  vertical 
rammer  weighing  about  33  pounds.  As  the  gravel 
was  shaken  down  more  was  added  and  tbe  ram- 
ming repealed;  this  process  waa  continued  until  ,  and  is  giv.ng  perfect  sat  infection, 
each  block  was  perfectly  firm  and  tbe  joints  left ' 
full,  which  was  usually  accomplished  on  the  sec- 
ond ramming. 

Tho  surface  of  the  block  was  left  true  to  tbe 
crown  of  roadway.  The  joints  were  then  filled 
with  an  asphnltir  mixture  composed  of  coal,  tar, 
pitch  and  creosote  oil.  in  the  proportion  of  about 
40  gallons  of  oil  to  2.000  pounds  of  pitch.  The 
mixture  was  heated  in  a  portable  boiler  holding 
about  300  gallons  when  two-thirds  full  and  having 
a  faucet  in  the  lower  end  for  drawing 
liquid  into  buckets  holding  about  two  and 
a    half     gallons     when     two-thirds  full 


road-bed  waa  opened  nearly  two-thirds  of  its 
length  for  tbe  repairs  and  connections  of  gas, 
sewer,  and  water  pipes  just  previous  to  the  laying 
of  the  pavement. 

It  may  be  a  matter  of  surprise  that  tbe  work 
waa  let  for  such  reasKinable  figures— about  93.80 
per  square  yard — and  lluu  the  contractor  received 
a  fair  profit ;  but  to  one  familiar  with  the  locality 
it  is  easily  understood.  All  the  sand  and  gravel 
were  obtained  from  an  excellent  bank  within 
%  of  a  roil«  of  the  street,  nominally  at  the  cost  of 
Uie  labor  in  screening  and  cnrtlng  to  the  street. 

The  dumping  ground  for  the  excavation  was 
within  %  of  a  mile  of  the  street  and  near  the 
freight  depot,  so  that  tbe  carts  brought  back  tbe 
blocks  ;  then  tbe  weather  was  about  perfect,  there 
being  but  one  rainy  day  during  the  right  weeks 
while  the  work  waa  being  done. 

Tbe  pavement,  which  has  been  laid  about  M 
months  and  subject  to  one  severe  winter  and  part 
of  another  winter,  has  shown  no 


signs  of  defects 
8.  M.  Gray. 


THE  GREAT  RAILROAD  MANIA  OF  1845. 

In  view  of  the  immense  interest  manifested  at 
the  present  day  in  all  sections  of  the  country  in 
the  prosecution  of  vast  railway  enterprises,  it 
may  not  be  inapropo*  to  offer  to  the  public  a  few 
words  of  warning,  of  which  the  following  account 
of  "The  Great  Railway.  Mania  Day"  in  England 
*  ie*  will  point  the  moral ; 

Never  bad  there  occurred,  in  the  history  of 
Joint  stock  enterprises,  such  snother  day  as  the 
Tpouts Tot  **h  <*  November,  1845.    It  was  the  day  on  which 


these  buckets  were  provided    with  „ 

such  size  that  the  workmen  could  pour  the  mix-  J  uiadnees  for  spr^ulatiou  amyed  at  it*  bright,  to 
lure  directly  into  the  joints.  The  temperature  of  bl'  '™<>weJ  H  »  colk|*>e  terrible  to  many  thou- 
the  lar  in  the  buckets  when  ready  to  pour  was  J*™1*  of  fRmll»«-  Railways  had  been  gradually 
—'Fahrenheit.    On  account  of  the  Uteness  bec"tu>«ur  successful and the  old  combines  had 

■•  many  cases  bought  oil.  on  very  high  terms, 
1  lines  which  threatened  to  interfere  with  their 
Both  of  these  circumstances  tended  to 
I  concoction  of  new  schemes, 
always  floating  capital  in  England 
waiting  for  profitable  employment ;  there  are 
always  professional   men   looking  out   for  em- 
ployment in  greut  engineering  works  ;  and  there 
are  alwava  scheming  moneyless  men  reudv  to  trade 
on  tbe  lolly  of  others.    Thus  the  bankers  and 


of  the  season,  the  gravel  and  blocks  being  cold,  it  J?  '!' 
was  found  the  aauhallum  mixture  did  not  slnkjma.J 
into  the  joints  as  far  aa  was  desirable,  and  in  order !  P™1"*-  " 
to  araiist  it  before  using  the  asphalt,  the  joints  of  I  f'n£VliraA>V  1 
the  pavement  were  nin  over  with  a  very  small  |  fSt. 
stream  of  creosote  oil;  about  one-tenth  of  a  gallon 
waa  used  to  each  square  yard  of  pavement.  The 
asphalt  was  then  poured  into  the  joints  until  they 
were  filled  to  overflowing.  After  about  100  yards 
had  been  thus  completed  the  workmen  returned 
and  refilled  the  joint*,  the  asphaltic  mixture  hav-  capitalum  were  willing  to  supply  the  capital ;  tbe 
ing  in  the  meantime  settled  into  the  lntersticea  of  ^nc"ne,■n,•    surveyors,    arelutsict*,  contractors. 


were  attracted  to  England  :  young  men  at  home 
I  were  tempted  to  break  the  articles  into  which  they 
bad  entered  with  their  master*,  and  other*  were 
seduced  from  various  professions  into  that  of  rail- 
way engineer*. 

There  were  desperate  lights  in  various  parts  of 
England  between  property  owner*  wbo  were  de- 
termined that  their  land  should  not  be  rntcred 
upon  for  the  purpose  of  railway  surveying,  and 
surveyors  who  knew  that  the  scheme*  of  their  com- 
panies would  be  frustrated  unleaa  tile  surveys  were 
made  and  tbe  plana  deposited  by  Nov.  80.  To  at- 
tain this  end.  fraud,  force  and  bribery  were  freely 
made  use  of.  Nov.  80,  IMS,  fell  on  Sunday:  but  it 
waa  no  Sunday  near  the  office  of  the  boord  of 
trade.  Vehicles  were  driving  up  during  the  whole 
of  the  day  with  iigrnts  and  clerks  bringing  plans 
and  section*.  In  country  districts  a»  that  day  ap 
pruached,  and  on  the  morning  of  the  day,  coaches 
and  four  were  in  greater  request  than  even  at  race 
time,  galloping  at  full  speed  to  the  nnarest  railway 
station.  On  the  Great  Western  Railway  an  ex- 
press train  was  hired  by  tbe  agents  of  one  new 
scheme;  the  engine  broke  down,  t  lo-  train  came  to 
a  standstill  and  was  run  into  bv  another  express 
hired  by  the  agents  of  a  rival  project;  the  op- 
posite partic*  barely  escaped  with  their  lives,  hut 
contrived  to  reach  London  at  the  but  muinrn1. 
On  thi*  eventful  Hundav  there  were  no  fewer  than 
ten  of  I  beae  express  trains  on  the  (Ilea  t  Western 
Railway,  and  eighteen  on  the  eastern  counties. 
One  railway  company  was  unable  to  deposit  its 
paper*,  because  another  company  *urrcptilimudy 
nought  for  a  high  sum  twenty  of  tbe  necn*ury 
sheet*  from  the  lithogra|rliic  printer,  and  horse* 
were  killed  in  madly  running  about  in  search  of 
tbe  missing  documents  before  the  fraud  was  dis- 
covered. In  some  cases  the  lithographic  stones 
were  stolen,  and  printer*  were  bribed  by  large 
sums  not  to  finish  in  proper  liinr  the  plans  for  a 
rival  line.  One  eminent  house  brought  over  400 
lithographic  printers  from  Belgium,  and  even  then 
all  tbe  work  ordered  could  not  be  executed.  Some 
of  the  plans  were  only  two-thirds  lithographed, 
the  rest  being  filled  up  by  hand.  However  exe- 
cuted, the  problem  was  to  get  these  documents  to 
Whitehall  before  midnight  of  November  30.  Two 
guineas  a  mile  were  in  some  instances  paid  for 
post-horses.  Oneexpres*  steamed  up  to  London, 118 
miles,  in  an  bourann  a  half.  An  established  com- 
pany having  refused  an  express  train  lo  the  pro- 
moter* of  a  rival  scheme,  the  latter  employed  per- 
son* to  get  up  a  mock  funeral  cortege  and  engage 
an  express  to  carry  it  to  London  and  plans  and 
sections  came  in  the  hearse,  and  solicitor*  and  sur- 
veyor* as  mourners !  Copies  of  many  of  the  docu- 
ment* had  to  he  de|«sited  with  the  clerks  of  the 
peace  of  tbe  counties  to  which  the  schemes  sever- 
ally related,  aa  well  as  with  tbe  Board  of  Trade: 
ana  at  some  of  the  offices  of  these  clerks  strange 
scenes  occurred  on  that  Sunday.  At  some  places 
the  doors  of  the  office*  were  not  opened,  a*  the 
officials  considered  the  order*  which  had  been 
issued  to  keep  open  on  that  particular  Sunday,  to 
apply  only  to  the  Board  of  Trade;  but  a  crowd  of 
law  agents  and  surveyor*  aseembled,  broke  the 
window*,  and  threw  their  plans  and  sections  into 
.rd  of  Ti 


the  office.    At  the  Boan 


Trade  extra  clerks 


the  jointa:tue  process  wa.  repeated  over  tbe  same  **"Uen,  »oucitora,  bsrnatera  ami  pari utmentary 

area  until  theaVphall  would  not  settle  further  and  S^uta  w*re  wlllm8  tu  ■"PP.1*  ,h?  hnda*  ">d 

the  joints  were  left  full.   The  pavement  was  then  togere,  while  too  often  cunning  schemers  pulled 

covered  with  a  tbin  layer  of  course,  sharp  sand  and  ,b*  Mr"1«5'   J*1"  wa8  esPeela"j'  the  ow  In  1W5. 

thrown  open  to  travel.    Tbe  atone  for  the  pave-  whr!\RUnn  f?r         tailways  were  brought  for 


ment.  the  sand  for  the  bed  and  the  gravel  for  the 
joints  were  each  and  severally  laid  only  when  free 
from  moisture. 

The  work  of  paving  tbe  street  was  begun  Sept. 
7,  16S0,  and  completed  Nov.  4,  1S£0.   The  total 

•quate  yards  paved  was  7,353,  or  an  average  of _181  before  Nov.  5fl,  in  the  preceding  year.   Tbe  mul- 

\'"'  titude  of  these  schemes  in  1845  was  so  great  that 
~7  I  there  could  not  be  found  survey  on  enough  to  pre- 1 

time.  Advertise- 


aid  literally  by  hundreds,  and  with  a 
perfectly  marvelous. 

By  an  enactment  In  force  al  that  time,  it  was 
necessary  for  the  prosecution  of  any  railway 
nche me  in  Parliament  that  a  mass  of  documents 
should  be  deposited  with  the  Board  of  Trade  on  or 


square  yards  iwr  day  for  each  day  worked.  The 
greatest  number  of  square  yard*  laid  in  one  day! 

I  pare  the  plans  aod^sectlons  in 


were  employed  on  that  day.  and  all  went  smoothly 
till  nine  o'clock  in  the  evening. 

A  rule  was  laid  down  for  receiving  the  plans 
and  section*,  hearing  a  few  words  of  exploration 
from  the  agents,  and  making  certain  entries  in 
books.  But  at  length  the  work  accumulated 
much  more  rapidly  than  the  clerks  could  attend 
to  it,  and  tbe  agent*  arrived  in  greater  numbers 
than  the  entrance  hall  could  hold.  The  anxiety 
vena  somewhat  allayed  by  the  announcement  that 
whoever  was  inside  the  building  before  the  clock 
struck  13  should  be  deenrnd  in  good  time.  One 
agent  arrived  while  the  clock  was  striking  13,  and 
was  odiniU.il.  Boon  after  a  carriage  with  reek- 
ing horse*  drove  up:  three  agents  rushed  out,  and 
finding  the  door  closed,  rang  furiously  at  the  bell; 
no  sooner  did  a  policeman  open  the  door  to  say 
that  Ihe  time  waa  past  than  the  agents  threw  their 
bundle*  of  plans  and  sections  through  the  half- 
opened  door,  and  the  policeman  threw  the  docu- 
inenla  out  Into  tbe  street.  The  baffled  agents  were 
nearly  maddened  with  vexation,  for  they  had 
arrived  in  London  in  good  time,  but  tbey  had  Urn 
driven  about  hither  and  thither  by  a  post-boy  who 
did  not,  or  would  not,  know  the  way  to  the  office 
of  the  Board  of  Trade. 

The  London  Timm  soon  after  devoted  three 
whole  pages  to  the  elaborate  aoalrsisuf  l  be  t*arinus 
railway  schemes  brought  forward  in  le45.  They 
were  nn  lea*  than  630  in  number,  involving  an 
(hypothetical)  expenditure  of  £800.000  00.  bewdos 
948  other  schemes  which  had  not  gone  further  t' 
issuing  prospectuses.  More  than  500  of  the  a 
went  through  all  the  stag, 
brought  before  Parliament;  and  STi  of  those  be- 
came acts  of  Parliarn.  nt  in  I84fl — to  the  inin  of 
thousands  who  had  afterwards  to  find  the  monev 
to  fulfill  the  engagements  into  which  they  bad  so 
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CORRESPONDENCE. 

WHAT  IS  "GRADING  ".' 
nKNVWt&R«>«)lHM>«  Wk-tkrn  K  aii.w  » v  I'll..  J 


Iltlllt  KlVKH  C.V«llX.  Jim.  HO.  IK*:!.  \ 
KDIT  iR  KNUINKKWNll  NgWH  : 

I  give  below  a  rum-  cif  tin-  *)*-ciHi-atioti  for 
"grading"  in  un<  t»n  Ibis  road: 

••  Under  the  head  if  grading  will  U-  included  all 
varieties  and  forms  of  earthwork,  such  as  pirn- 
vntinn*  nml  cmliankment*  for  the  formation  of  the 
mtul-hcd:  tin  rutting  of  nil  ditches  nr  drains  about 
or  contiguous  to  the  linr  of  tin-  railway:  exca- 
vation* for  bridges,  culverts  anil  wulls:  all  exca- 
vations uiul  enitKiiiknu-iiLs  necessary  for  iwtni- 
structlng  public  highways  destroyed  or  interfered  t 
with  in  the  construct ion  of  the  railway,  an  well  a*  1 
similar  works  for  private  en  swings:  the  eon- 
slruc-linii  nf  whirh  may  lie  onlen^l  by  the  engineer, 
and  all  oilier  excavations  or  ciiilsiukiiieiitB  con- 
nected with  or  incident  to  the  construction  of  said 
railway."  Frass  P.  Davos. 

THS  atXTKIC  CHAIN. 

C«iu>  Snujtij.  Putnam  County,  X.  Y.,  Feb.  1. 
F.OITOK  ESCHSKKRIMI  Nrws: 

Hc-ing  one  nf  those  who  an?  anxiously  looking 
fur  u.  release  from  our  present  confusion  of  weight* 
and  measures,  1  take  a  lively  interest  in  anything 
pertaining  U>  the  meter.  An  a  railway  engineer. 
1  take  especial  interest  in  tlie  question  of  standard 
metric  chord  now  under  discussion  in  your  col- 1 
umns.  It  seems  to  me  very  important  in  order  to 
prevent  confusion  awl  secure  uniformity  tif  prac- 
tice that  a  standard  length  of  chain  and  chord  i 
should  be  odopted  for  railway  work.  Also  that 
this  standard  should  be  the  lient  puasible  length  to 
suit  the  purpose  for  which  it  is  to  he  used.  I  have 
given  the  subject  much  thought  ami  study,  and  am 
convinced  that,  everything  considered.  20  meterH 
is  that  heat  length  :  that  it  iff  in  harmony  with  the 
general  theory  of  the  metric  system,  and  tliat, 
aliwlute  length  considered,  it  is  pmbubly  the  nwt 
desirable  tliat  could  he  adopted.  One  hundred 
feet  is  absolutely  ton  long  ;  the  chain  is  unwieldy 
to  handle,  and  the  distance  between  stations  is  too 
great,  especially  on  curvea  and  on  had  ground.  One 
of  tbc  strong  point*  of  the  aO-meter  station  is  the 
ease  w-ith  which  ita  solid  contents  can  be  found. 

When  the  method  of  averaging  end  areas  If,  used, 
ami  in  49  cases  out  of  90  that  Is  the  fairest  method 
of  measurement,  you  have  only  to  add  the  twoend 
>  ami  annex  a  item  to  the  sum,  or  remove  the 
I  una  place  to  the  ri«|bt,  u  the  case 


Id)  ft.  stations.    Thus  this  system  develop  an  the     south     jetty     was     conimencsl  alsmt 

elasticity  an.lndiiptal.ilitytodiirrri  ntgi<aindsand  one  year  ago.  and  up  to  the  present  tine-  the 

I  ill».ll  ll*i«  III  I  >  which  our  foot  arnuigemeiit  dors  foundation  course  of  the  outer  S  miles  is  inm- 

imjI  I     am    so    confident    that    the  plrtod.  with  the  exception  of  ?i»l  ft.  at  tl  liter 

chord  of  jo  meters  is  th*  standard  chord  of  end  and  3,000  ft.  to  la-  widened  from  tin  to  l"0  ft. 

the    futute   that    1    have  some   im>nth  since  The  estimated  quantity  of  material  for  theouhi- 

commenccd  the  computation  of,  and  now  have  well  plrted  jelly  is  2.J.1.00U  cubic  yards.  Of  this  Amount 

under  way,  a  table  nf  radii,  log.  of  radii,  etc.,  on  llll.oiNi  cubic  yards  have  Iss-n  constructed,  leaving 

that  hauls".    Now  a  few  words  on  the  construction  I40.imn  cubic  yards  remaining.    It  w  ill  thus  l»i 

of  the  Sfl-metrr  chain.    1  would  make  the  links  seen  that  nearly  one-half  nf  the  hulk* of  the  jetty 

two-tenths  of  a  meter  long.  I.  e..  live  links  per  is  already  constructed,   and  In    the  lime  tie- 

meter  ami  one  hundred  links  to  the  chain.   Ihwig-  present  appropriation  is  exluiustcd  more  than  one- 

nat  ii  h  even-numbered  meter  by  an  oval-shaped  naif  of  tlie  entire  hulk  of  the  south  jetty  will 

brass  tag,  with  the  nuinher  of  the  meter  counting  have  been  completed.  But  it  numt  Is-  remembered 

from  the  forward  end  of  the  chain  stamped  in  It.  that  on  account  of  the  neccssurily  great  width  of 

or  rather  stamped  out  of  it.  after  the  fashion  of  a  the  foundation  course,  while  we  have  one-half  of 

stencil  plate,  in  order  to  be  easily  read  after  drag-  the  hulk  of  tlie  jetty  construct!*],  we  luivc  but  one- 

ging  in  the  mud.    Tlie  figures  should  •»  about  fifth  of  it*  pni|ss<cd  height,  and  hence  the  effect 

I  cm.  t1,  in.)  high.    The  tags  should  lie  so  at-  must  Is?  small  compared  to  the  effect  which  will 

Inched  to  the  chain  that  their  planes  will  be  at  I*  produced  by  the  completed  jetty, 

right    angles    to   thr^  length    of    the^    drain  I  "mjress  has  appropriated  and^  there  Juis  been 

...  .■■■Ai.i,.i>llir           m.~^.A                Uanli  llini 


I  for  the  imp 


of  this  hurls  ir  to 


WIMtt     it  in 

figures  may  "be  cTjiTveiiiently  7ead7~  Each  June  30.  IKSO.  ♦BIMis.T.'i,  which  has  resulted  in 
odd  nuinhered  meter  should  he  designated  by  a  increasing  the  depth  on  Die  inner  liar  to  SO  ft., 
simple  |siiutisl  tag  so  as  to  readily  catch  the  eye.  where  the  depth  was  but  11  ft.  There  has  been 
With  this  arrangement  we  should  have  no  more  expended  upon  the  south  jetty,  for  all  purposes,  to 
mistakes  in  distance  such  as  occur  when  theblund-  June  8(1,  I  mi,  f  1IM,  "'AIM,  and  since  tliat  tin 
ering  chainmau  reads  In  for  n>  and  HO  for  70  on  our  about  $175.00(1;  ami  there  are  still  i 
100-ft.  chaiu  of  the  usual  form.  Well.  sir.  1  hope  prnded  aUmt  elOO  OOO- 
to  see  the  discussion  of  a  -standard  chord"  carriisl 


on  till  the  Imt  possible  standard  is  arrivnl  at  ami 
udo|i:e,l  ami  all  otln-r  rhonls  drop|Msl  out  of  prac- 
tice. Harkv  K.  Rlake, 
Eng.  Corps  So.  1  Troy  &  Chatham  Ry. 


CAPT.  EAI«'  SHIP  RAILWAY. 


The  ofcjactions  to  Capt.  Fads'  ship  railway  are 
reca|>ituhited  by  William  L.  Merry  in  a  letter  to 
the  Han  Francisco  strooiniiif.  In  the  tlrst  place, 
the  scheme  requires  a  specially  solid  road-bed,  aa 
well  as  a  very  wide  one,  and  swamps  and  tropical 
rains  at  Trhnantcpec  make  it  im|s.siiib!e  to  build 
From  a  communication  by  II.  C.  Ripley.  L".  S.  mn  li  a  thing.  Then,  aa  the  immense  cars  will  re- 
Assistant  Engineer  to  the  Texas  Jmtrnat  uf  Cum-  quire  a  perfectly  straight  track,  there  must  at 
iwcrre,  we  take  the  following  items:  every  change  of  direction  ami  at  every  switch  lw 

The  tidal  hasin  which  includes  Galveston  Bnv.  an  arrangement  like  a  turn-taWr,   and  at  everv 
Fast  Bay  and  a  ptirtion  of  West  Ray,  cmhnu-es  4ol   change  of  gradeatilting-tnlile.  These  machine*  will 
miles.    This  hasin  i*  eonnm  toil  with  the  \m  very  expensive  to  build  and  maintain,  and  must 


(iAI.VF.STON  II ARBOR. 
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y^m  h 


by  a  narniw  jiassage.  the  width  of  w  hich  at  tie  pretty  numerous.    Again,  there  Is  the  obvious 

mean  low  tide  is  nlsiut  two  utiles  and  has  an  urea  danger  in  handJuig  loaded  ships,  the  difficulty  of 

of  tli-s  lmige  of  1U.IW0  sq.  ft.    The  waters  of  building  "cradles"  to  support  them  properlv,  and 

theWulf  in  entering  thinlaisiii  find  passage  after  the  chance  that,  in  a  high  wind,  they  may  b* 

pasamg  the  gorge  through  twomainibannul-,  known  blownover.    It  is  also  u>  be  i-onaiih-red  tliat  the 

respwtively  as  Bolivar  and  (Inhesion  rhannela,  tendency  is  constantly  towanl  Imikliug  larger 

Tlie  former  lira  nearly  east  and  west,  curving  rcsacls,  and  the  railway,  to  equal  a  canal,  must  he 

slightly  to  the  north  at  lis  western  end.    The  uil-  able  to  handle  anything  that  a  canal  could  pass, 

ter  has  tlie  form  of  a  reversed  curve,  and  lies  And  the  great  nbjectinn  of  all  is  that  the  schema 

northeast  and  southwest,  its  gulf  end  i  nning  to  j.  untried,  so  tliat  it  would  ncccasarilv  be,  in  a 

the  east  as  it  enters  Bolivar  channel,  and  its  liny  sense,  an  experiment,  let  engineers  say"  what  tbey 

■  nirving  to  the  west.    These  two  channel.  vtai—SprimMeUl  ktpttbiiaw. 

<  'aptaia  t^ds  writes  to  tin 


i  In  cubic  meters  at  once.  "Very  simple, 
yon  must  admit,  as  compared  with  the  tedicsus op- 
erations necessary  in  our  fisH-yard  arrangement 
i  it  cannot  he  called  a  system  I  in  order  to  get  the 
coDtanta  in  commercial  form.  Why,  my  dear  sir, 
just  think  of  it.  Minor  railways  were  first  in. 
vented  there  lias  been  time  enough  wasted 
in  dividing  by  XI  hi  build  a  road  aiound  the 
globe  '  Another  important  point  of  superiority  of 
the  -0-meter  chord  is  to  be  found  in  the  facility 
with  which  the  deflectiona  for  odd  sub-chorda  can 
he  computed.  To  illustrate,  suppose  in  running  a 
'J-  curve  you  wish  the  deflection  for  7  meters: 
3*  ■  ISS0  -e  »>  -  «  -t-  «  -  S*  -  def.  for  1  meter, 
and  7  »  8  =  SI'  =  def.  for  7  meters.  In  practice  a 
curve  coidd  usually  be  chosen  of  such  a  degree 
that  when  reduced  to  minute*  it  would  be  a  mul- 
tiple of  30,  aa  for  example:  1"  30-  1"  40.  S  00. 
S.  80  .  etc.  A  25-mctf  r  cHord  could  not  Is-  used 
with  the  same  facility  because  60  is  not  a  multiple 
of  So. 

In  keeping  the  level  and  transit  notes  1  would 
have  a  double  column  for  the  station*,  aa  shown 


form  the  luirlsir  prots-r.  Bolivar  channel  has  a 
length  of  6  mile*  and  average  width  of  oue-half 
mile,  where  the  depth  exceeds  IH  ft.  ami  readies 
a  maximum  depth  of  ,'it  ft.  Galveston  channel 
has  a  length  of  4  miles  and  average  width  of  AoO 
ft.,  with  a  central  depth  ranging  from  2.1  to  .17  ft., 
except  at  the  inner  bar,  where  then-  is  a  least 
depth  of  20  ft.  The  total  area  of  tlie  halfcOT  L« 
therefore  8)  square  miles,  and  allowing  a  space 
•VIOft.  square  for  each  vessel,  would  furnish 


age  for  nearly  400  vessels. 

The  only  olsitniction  to  this  magnificent  liarlsir 
is  the  outer  Isar.  which  extends  in  the  form  of  a 
semi-circle  in  front  of  Bolivar  channel,  and  hat- 
ing upon  its  crest  a  natural  de|*th  of  IS  ft. 
at  mean  Ii  nr  tide.  Tlie  length  of  the  I  «r  measured 
along  its  crest  is  nlsiut  10  miles,  and  its  width  in 


Captain  Ends  write*  to  the  New  York  Hrmid 
saying,  among  other  things  :  "  If  I  live  five  years 
longer  I  shall  transjsirt  the  largest  loaded  vessels 
from  sea  to  snaacrtatt  the  Isthmus  of  Tehuantepec 
whether  the  United  Slat**  conlrilaites  one  nickel 
in  aid  of  the  enterprise  or  not.    To  do  this  It  is  not 
neceaaary  that  I  shall  alienate,  mortgage  or  trnns- 
i."  fer  to  the  United  States  or  any  other  government 
of  any  right  granted  by  Mrxicn,  nnr  do  1  expect 
ir-  take  the  United  States  or  anv  other  governme 


Sub  Ml atlCTis 
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into  partnership  with  me.  I  have  no  intention  of 
appealing  to  the  British  Government  for  aid  in  this 
matter.  Should  an  American  or  a  British 
hoard  of  directors  of  the  eom|*iny,  when  it  is 
organized,  choose  to  appeal  to  the  British  tkiveni- 
men!  for  the  aasistauce  which  is  asked  of  tlie 
along  its  crest  is  aismt  10  miles,  and  its  wntth  in  United  States,  it  will  have  the  right  to  do  so, and 
front  of  Bolivar  channel,  nuiisun-d  from  18  to  receive  such  aid  under  tlie  terms  of  the  ron- 
ft.  depth  inside  to  1M  rt.  depth  out-  cession,  without  forfeiting  a  single  right  which 
side,  is  B.OOO  ft.,  and  its  distance  from  Mexico  luw  grunted,  if  the  United  States  shall 
tlie  gorge  is  about  4  miles.  This  liar  is  i-otu-  have  then  declined  my  proposition.  It  is  proper 
posed  of  fine  sand  toa  dc|4h  of  80  ft.  and  is  for  my  countrymen  to  understand  distinctly  that 
held  in  a  condition,  so  to  speak,  of  unstalaV  rqui-  my  grant  is  from  an  independent  nation,  and  not 
librium  by  tw-o  nprssting  forces,  one  of  which  is  from  one  of  the  Central  American  republics, 
the  ebb  currents  tending  to  push  il  gutfwant.  ami  which  an-  under  the  protectorate  car  suzerainty  of 
the  other  the  flood  currents  and  sea  tending  to  the  United  Slates,  ami  which  are  included  in  the 
push  il  in  upon  the  gorge.  The  plan  of  improve-  terms  of  the  Clayton-Bulwer  treaty." 
ment  is  dt-igned  to  destroy  the  equililirium  now-  |This  is  a  very  oommeudable  actum  on  the  part  of 
existing,  and  by  concentrating  tlie  ebh  currents  in  the  plucky  captain,  and  it  ia  to  be  ho|s»d  that  hu 
a  single  channel  across  the  nar  cnnhle  them  to  will  give  his  British  associates  a  chance  to  monop- 

ilixc  the  Tehuantepec  route.    Tie  ' 


longrcs*  sliould  Is-  made  to  see  how 
throwing  away  by  its  recent  action.] 

HOW  CARS  AREHEATED  IN  ITALY. 


it  is 


Consider  the  stations  proper  to  be  KJO  meters 
long,  then  10  stations  make  one  kilometer,  in 
which  denomination  the  gross  lengths  nf  road 
should  Is'  designated.  Call  the  SO-meter  distances 
sulestatlons  or  pluse*.  In  the  first  column  keep 
the  stations,  and  in  the  second  the  regu- 
lar SO-meter  pluses  and  such  other  ones  as 
the  nature  of  the  work  ami  ground  requires,  On 
random  lines  and  on  preliminaries  on  smooth,  easy 
ground,  it  would  only  he  necessary  In  set  slakes 
every  100  meters,  while  on  rough,  difficult  ground, 
and  on  curvea  and  ou  location  generally  the  30- 
mnter  sub-stations  fit  in  very  nicely.   The  regular 

would  be  required*  on  had 


scour  and  maintain  n  ihs-p  channel  through  it. 

This  plan  contemplates  tlie  building  of  two  jet- 
tics  across  the  bar,  slightly  converging  as  they  ad- 
vance, making  the  distance  is-tween  their  sea 
ends  alsMit  the  same  as  the  width  of  the  gorge-. 
Tlie  south  jetty  extends  from  Fort  Point  in  a 
nearly  east  direction,  and  will  have,  when  com-  Tlie  railroads  from  Venire  to  Sunn  lilt  the  foot  of 
plctcd,  a  length  of  22.000  ft.    Tin- north  jelly  will  Mount  Cenisl,  through  I/amburdy,  Sardinia  and 

Piislnmnt,  are  of  superior  construction  and  the 
cars  are  exact  imitations  of  the  American,  say. 
without  cominrtmcnta.  and,  of  course,  dissimilar 
from  the  cars  on  the  French  railroads.  These  Ital- 
ian railroad  cars  arc  without  stoves,  or  fuel  of  any 
description,  hut  are  most  gciiiallyand  delightfully 


(Stand,  fnuu  n point  about  I  miles  from  the  Boll 
var  shore,  in  an  east  southeast  direction,  and  will 
have  a  length  of  ri.lKMJ  ft. 

It  is  due  to  Col.  S,  M.  Mansfield,  the  United 
Stat*-s  Engineer  officer  in  charge  i  if  the  improve- 
ment of  rivers  and  harlsirs  on  the  ciuiM  of  Texas, 


the  inauguration  here  of  n  system  of  construction  warmed  by  potlublc.  srmi-flatteiHsl  metallic  cy|. 

which  bus  Is-en  eminently  successful  in  similar  inders.  each  of  about  three  feel  in  length,  filled 

works  In  Eurojs'.  lait  which,  until  quite  rei-ently,  with  hot  water,  and  as  they  gradually  cool,  en 

had  never  lss-n  attempted  on  this  continent    This  route,  they  are  changed  for  those  which  are 

consists  briefly  of  n  combination  of  Inrush  and  warmer,  at  the  several  stopping  places  or  d.  |siu, 

stone  in  alternnte  course*.     The  lowrr  or  founda-  The  warm  water  in  these  semi-llattenisl  mctalliu 

lion  course  is  very  broad,   varying    with  the  cylinders  is  secured  from  leakage,  etc.,  by  screw 

I  height   of    tlie    jetty,  and    successive  courses  orifices,  and 


narrowed  by 

|.  rerc'r-l 


until    the  required 

Tlie    i  -oi  -st  ne  t  ii  m 


,nd  is  of  a  teui|*-ruture  adapU-d  to  the 
but  not  burning  the  feet  put  upon  them. 

•  f  —fr;  V>ii  Ti"t  •  l-r. 


Digitized  by  Google 


4< 


tll'o.  H.  FROST  Pmopriftob. 

Trlbuno  Bullclinu.         New  Voile  Otty. 

W.  APAH&.  Fa.<  i-ifrtrf.  *(  .1.  A',  f.  fc.  Kbrtoa. 


8.  n.  v. 


aATL'ltlMY.  l'KH.  11.  ltW3. 


EDITORIAL  ANNOUNCEMENTS. 

«•<  i  ii  -  of  Mil.. i  i  -Ifitlon.  T.i  It"  l  ailed  Uncles  nu.1 
CuiiiMb.  M  |>er  .mii».in.  ui.lu#hiv"  |»ua:.ia-e.  nil  |.m*  ».l 
jinn *-*.,  j>ay,l.4e  in  advance.  Kcniltlaoccaal  ll>-  rink 
«f  Ihe  *.|U«  I Hie  I'.  unlets  blade  Inr  register..!  bUerorhy 
t  or  1".  (>.  «.ruVr.  pajablv  MM  H.  taoar. 


Tl.rn>  <>■  Adverllalug.   or,-.- inch.  P;  laics.  .«*•  i«»cr- 

lioB,  |ttl  our  Bl.  Ulll,  HI  AO:  thus'  MMkl        ;  Inonth*- 

fc'O:  ..in- .ear.  V*'.  social  raicf-a*  lance  a).o.s.  mat  bunr 
I  nr..  w  ill  la*  ir<\«  n  ..iiii|^.ll.  iul04i.  Adveiiwai-iii*  iiiwrto  I 
Utr  b*.  than  Ibrce  mnniha.  pavul.-lr  In  mtvntvce:  tor  Jungcr 
■■as,  mnthqwMtF. 

for   **ubllcatl«u  In  tbe  correal  iiuuiIht 
!»•  mflirl  l\l  III  tun  of  nuMir»ll.  l>  In*  Islcl 


ENGINKKHINK   NBW  S. 


on  Ihe  English  mails,  hut  goes  lievolnl  th.ni  in  pro- 1 
vidiug.  if  retried  out  on  ill*  principle  whirh  hoi 
*u;ig.  sis.  M  degree  o(  security  I  rom  the  prissih'..-  I 
.-.-in  I.-- -i  -  -  -  . 1 1  in.  then  I.,  v  1. 1  trainmen  i  r  .fatten 
attendant*,  which  had  mil  previously  entered  stnlli- 
oicntly  int.. the  calculation  <>r  I  bo  rusd  uaiuisnk  j 
If  the  spirit  of  tin-*-  auggiatiufia  l'ai'  h*"*"  "'  I'"'1'  I 
in  tin?  tunning  regul  itlons  nf  Ihe  Hudson  Hivir: 
Rii  niaii.  such  «  |.*»i.f  lilcas  that  which  ix-curred 
lately  M  ltDUytcii  Duyvil  could  not  hiivchtin|K-n«d. 
Like  i n  i >  thing  cmiinuling  ftmii  Mr.  Welch,  tins-, 
htiggcsiioiia  e.ince  a  ihotii;hl!uliie?s  :iud  attention 
to  minut  uc  a*  Wfllamii.iei.Jtli  i  f  ii.atuiem  wliic'i 
peculiarly  qualify  him  nannadvisei  in  such  nr.- 
|*irbant  matter*. 

OI  K  EKGINEERIXfi  fvOC'IKTIES. 


Fm.  11,  1S«. 


ueuai  ffebtv-tKKs  of  miutt  n-*-*  n  latiojitt  during 
thHr  infancy,  and  the  equally  dan^rnn* 
OOadHlioil  of  .Youth,  niuy  b*  considered  now 
tt*  hnvinj*  .ti..  i-.it  hit'o  Ihv  f«*ritwl  of  uL 
lii««t  curly  munhiml,  mid  i\-  future  t\i^U*uc»* 
«OD)*«hot  litiMiivil.  h'u  in  thn  lirr*l  it  Ium  tMDicd 
putt  Of  tlu-ir  HvMii.i  of  nsBHAjprBim  to  iimi 
montldy  pwblitatk-n  of  popens  with  ditcunfona 
tcrowinj;  nut  of  tli«m,  w-Kctttl  by  u  commiltcv  of 
ibf  M»cM't>.  The  Hi^c  object  <-f  tbi*  nrao  to  n  ndct 

Ifae  pfOCOCdinm  "f  IIm*  m«  i<  iy  <  f  vni  n*  li»  Mich  of 
jis  tut  ml  ci.h  ;i<<  w>  iv  i  nitttlr  i,v  di-lniM  I*  t  r  <>tlic>'- 
ttisn*  t*i  |*tlt-  ij  utt-  i)i  H  e  lull  i**m  ltt»  o1  itt*  met  t- 
inei  b»r  diHrutuloli  of  |  r-de^loiiiil  tootc*.  Ami 
Ibailho  |  UU'lMi(-e  jiIcim*  uf  Uii—-  nn  ntl  i>  iidJii-n- 
tionn  hv  nutMilcrs  *hmild  m>l  i  vtr  ndthc  lu-i.WiUt 
«.f  HMiabrivbip.H  >n!,d  U>v  w  alU  ..f  the  ii.»ntiilifU, 
and  Ibt*rt4>r  lend  towmki  u  the  vniue  itf  it  lull- 
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M>ncK8  or  XKKIISUS. 

AnniK'AH- SocnriT  »ir  f'lrit  Ehimmiem*.  -  T>f  retnilar  fort 
^ItacliUy  m  M'UMit  of  d»*  Attterlt-au  f^M-iKiy  of  CltU  Fjit'iwf**^ 
will  Lm>  link]  on  Um  evtbli^E  cf  Wctln<**-Ju) ,  Kr*j.  1."*, 

Amu uak  Isvirn-Tc  or  Motna  K> 01  v r ut». — AdiiuaI 
nifti  loc,  W»*b«nitk  n.  It,  ('.,  Feb.  vl .  I W.  1»  bI  <v,nim»t 
IrwtiC  ArrAttjci  bm>i.i*i  — Ha>ir  J,  W,  PtiWfU.  Chiiiri&itn;  J,  K 
HL>,ftid.  H.  K.  ka<ir>ntiN.  A  8.  Hew  if.  F.  W  iri  Lr.  F.  P, 
l>f«r*y.  8tHTCtar>'. 

/•fT^rmnjK, ,—  t  u^ialay,  F»b,  21,—  Fint  nrsrlno  at  *  o'clock 
p.  tn  AiMrvMNl  wUI  t*  tuaiU  l»y  H<ai.  N  V  Hill  <<n  twli*li 
of  thft  hcjcni'.Rof  tb*tsnuih»(.D{*n  Itwinuii-io .ak4  by  SU>,t 
J.  W  PaWfll.Wrprtornf  INt  IV  8.  OTO^cal  Survry  b.du 
ChAl.  m*Ji  *if  llw  I  ^m  rI  *  oiumii  t«*f.  of  Artojiirr  m*-ot».  Ai  I  Ik- 
oa>liiikni,ribh  irt<lnQ  Sinior  and  Nn.  I  carll  «tll  hold  a 
nccptKtn  for  Ikw  Rifmrwra  of  th*  InttKute  ontl  latlU-*  ac 
ami)i«nviii|C  tlit-iu 

Mw.li  f^lay,  Ftb  -J2l-Hnralcjc  iftaMua  at  ID  uVUrk  fur 
tbr  nstvliDj;  and  *li*ru«a|t  «  iA  papen*.  In  th*  aftotnoun.  at 
3o'c*^,  ibi*n>  will  ln»  a  «|>»h.'iiiI  tvwdixi  tn  mpemory  of  Ahx 
aAdrtr  Ktiuaji  Hot  ley.  The  t-viuine  *»^«4<ii,  at  ?^t0,  will  be 
aVr«ir-j  uipapcni  a»d  dlacuakkiDB  i>o  troo  aunt  »i*rJ  hr  airuc- 
Uaral  rnnUTiwIr. 

TbitraHRy,  F»H  23  Muttila«  mtm-Iiw  «t  10  o'clock  lor  tbr 
re*tliMK  rikI  Jku-iAm  of  patxra  In  tbr  a'u  nt.  mui  »tj  up 
poilunTtv  will  b*>  #tTivrriwl  iit^nibrr*  to  riiit  tli-  Whli*  II 

•»'l       1  n   !«••»•     I  '"-n-  >•  ii  '-  »  mh«i  .ij.'i  .i,  .lk. 

B»w  Rt  Wuvmlf>  k  In  i  h#  rvrljlu* . 

Fnlay,  rrtjL  -.'t  -Mo  nlwr  cranton  at  10  oVIwa  far  tbr 
read  ax  and  dwuiwiti  uf  papvre  awl  for  tbr  traa»ai -Oou  nf 
av^rwiij  htiKlnra*.  In  lh>  aftwrtHHwi  •  rtatt  will  be  Uiadr 
to  ibe  Bum  n  cf  Piln'lna  and  jKmrraThiir. 

All  Ibr  *  mIocm  of  ihr  fnaltlutr  will  br  held  In  tbr  National 
Mnaeutn  bui-dinir 

Hol«-l  rati*  tm?f  bwt*  urmiax  ,1   ■«  f(>Uown:  ArUnglon. 
-  -0;  «iilh.idV  f-4.00;  MctiopolMai.  ffl.OO    llierr  arralra 
i*  on  the  Kuroi»rao  plan  of  which  the  Si,  Jam*»  l» 
tumeodeit.  Tin-  A  rtin,  ton  Ibdel  will  b«  tbr  headqeum-ni 
mt  ib*«  tnMlIliiti,l     M*  iuIh'Im  riv  rvtTotntTwnd^i  lo  secure 
jvooiM  lii  adraite  %  by  wrttrna;  alrrctly  to  tb«>  hot*  at . 

Tf-rf-  ft  nr  -T  Iwnniii  »Li  ttn-iR.j  «  ii!  I  ex.  u  ci- -n  iu-Lri>  I  i 
H'aahintrt'in  fniwi  PfKaburvh  ami  point*  on  ibe  main  line, 
auid  fnim  lioabm.  Nrw  York,  Tn-i.ti  atid  1'klln.it-lr  hu 
Iheae  ticket*  mncnly  be  botajtbt  ou  thr  nrrafniRUoo  of  card 
ordeiK  which  nr*>dlrtrl^tfd.  on  *pi  ilcntion  of  nw  mburn  by 
Um  Berrwiary  *A  ih«  li.nlitil*.   Tin*  riiMimii  o  ratea  will  be: 

From  F aw  York    ...  |M0 

Ttentott....    ?,U0 

.........  .........  0,00 

i  ■  • . . . .   1.1.50 

......  imiiim. ...  IK  QH 

  &.«» 

Tbo  H*!tim.  if  t  Ohio  KaUroad  win  alio  anil  eimifiluu 
ticket,,  frr.m  PiMitmrrt.  en  card  ordrrr,  at  UilrUaa  dcJ  ara 
*m4  (Ifir  rrnfa  lli:i.1t>i.  Mi  mhara  m«*t  be  particular  to 
Mdjdfy  anlch  ro«l  llipy  wUJi  to  take  fn  m  Htif^iurKh. 
TbOM*  .Irinir  rali"  from  uchrr  poliita  am  tb.  R.  \  o,  K  it 
will  pkaf*  i.mtfr  thv  8«rrrtary  at  oacc. 

M.mhrr*  an.  ranwutiy  rtn)wH^d  to  irollfy  Secretary  aa 
xooa  an  lb.?  can  uf  lln  lr  inlr*U.i.  to  b*  tirvar.it  at  toe  mo.  1 
far.  aad  inri.tmn  th.  □tuobcr  of  ladlra  who  arill  acHimpanr 

Tbi.  lixi  ..f  b,  1»  tMd  will  be  ready 

^k^t"'^'-^  K.b  i.  iw:       T"'""  " 

Wk  would  call  attention  to  thr.  yrry  lwiil  pap^r 
of  Mr.  Athbel  Wrloli,  I'.e»ldeut  of  tin-  Amrri^an 
Socwty  of  Civil  Eng  net  r».  read  before  llw  railroad 
oonvrntion  in  New  York,  Oct.  17,  1  68,  ■aexhlbhV 
iDjr  tin*  rv.ulta  of  hia  rxptfiimc*  and  anticipatinjr 
4>y  ;« line  yratra  th.t  Hyatnm  of  aafety  ftjffnal*  floor 
fouikd  to  otfer  the  [rreau-rt  known  anrnrity  to  rail- 
road trav«-l.  rind  tin.  introduction  of  whirh  haa 
horntnforv  brwi  creditwl  lo  oti.en.  Tim  HU«jrr«- 
tiona  of  Mr  Welch,  which  an1  a  manifest  improve, 
ment  over  the  ordinary  block  srsteui.  will  fc«  found 
*ot  only  to  cover  th.  boat  form  of  the  latter  In  uao 


In  |k:|s  th,.  1/HiisvjlU',  Cincinnati  ii  Cliark'Bton 
Uailnud  Company  piuichasr.l  tl  o  t'liarl.Rion  A;. 
HamlmrKh  llauiroud.  llit-i)  t:oinpU*ti-ii  from  Chnrii-.. 
ton  to  Hambutgli.  a  dlalanra  of  i:ifl  in  ilea,  con  | 
n-llipllltllic  a  Willi-  i  oali.rtH.il  tblXMlKh  AUgiratn.  ' 
Ca..  ii|NjKMit,i  llamlmreh,  on  tl«i>  Sncnmiali 
Itiver.  uith  riaulx  ('omplcl.  il  ami  projected  north 
utni  r».  ulli  f i .  it i  tt'H*  poittl.  Tim  :i  niint-noi  ■  : 
the  uorku  in  that  urlKlihoriioiKl  will  uic  iinl  for 
id"  presence  at  that  date,  in  Auj;uBta,  (i  t.,  of  a 
Inry.'  Danbtl  of  civil  eniiiiieera  of  aoiue  pri  tni- 
m  tiLe  in  their  prof,  ksioh.  Appreciating  tin.  vahn 
of  unity  of  i  clion  mining  nii-mbm  of  a  nrofeasiiai 
»ln>-e  inlioi »  .  icti  then  eiubraei'd  a  wide  area  ol 
laaritory.  and  having  in  v«  w  the  value  of  as«,M-ia- 
tion.  a*  tbowa  by  the  pofltlua  th<  u  In  Id  by  awn- 
la  m  of  the  Hriti>h  iimtitiition  of  Civil  Etigun,  r». 
th.»e  gentlemen,  at  a  meeting  held  in  Augeala, 
taaiievl  a  .'all  for  a  convention  of  civil  engineer* 
nf  the  United  State*,  10  be  held  in  Halt iiih.re  on 
the  1 1th  ot  February .  ln;iu.  The  c-nvention  nut 
nn  the  day  named,  there  being  4H  gentlemen 
pre  ,  ill.  repreaentiiig  11  St.iti-.  or  the  Union,  and 
liny  appointed  17  engineers  from  dill,  n  nt  Stain 
a_i  del,  galea  to  mi-el  in  I'biluHelplil.i  on  a  d»v 
named  tn  the  au.ie.diug  month  ot  April  tor  tin 
purpoae  of  lornilnga  couKtituiion  and  to  organize 
■  be  nieicty;  atid  in  the  meanwhile  IIm-  convention 
appointe.!  live  of  their  number  to  ftame  an  ad 
drtw  to  the  evil  engimets  of  the  United  Mater  i 
explaining  tbeohj.ei  and  importim.^e.  boll,  lo  Ihe 
membetn  and  to  tin-  public  at  large,  of  such  an  as- 
sociation aa  was  proposed,  ami  a. king  their  co-op- 
.ration.  A  copy  of  thia  address  in  now 
bvfotv  ua.  Of  the  dve  mcmberx  of  thia  committee 
three  are  at  ill  living,  two  or  Uiein  in  lb*  practiced  1 
their  prof  eaaion.and  tl.e  third, all  hough  retired  from  : 
active  hie.  still  iuletealing  b  m-.  lt  in  worka  ot  in- 
ternal improvemeula.  To  illustrate  the  influence  | 
of  individual  prestige  at  that  datt,  it  will  lie  suffi- 
cient to  atatv  that,  notwithstanding  the  cnthusi- 
aam  ahown  by  tliepiofessb  n  at  large,  aa  evinced 
by  the  nutnlwr  altrnding  the  convention,  ami  the 
unanimity  exhibited  in  their  piooeedinga,  yet  a 
single  individual  ineinuir  of  the  profession,  oc- 
cupying at  that  day  a  very  ptominent  poaitlou. 
paaaing  through  Bultimoie  at  the  time,  and 
tailing  to  receive  wlutt  he  eonaiderm]  aa  a 
proper  cnnaideratiiin  on  the  partot  innctmvcntion, 
"allowed"  the  enlhuaiaim  which  waa  apparent 
throughout  the  proceeding*  of  the  coiiienlion  tn 
die  out,  and  nothing  further  was  done  toward  per- 
fect ing  the  n.ganicatlnn. 

Sub*.  i|urnlly.  in  184  the  precise  year  has  ea 

caped  u»— an  attempt  was  made  in  Albany,  under 
the  au>picea  of  the  late  Chat  le*  B.  Stuart,  at  the 
time,  we  believe.  Stale  Engineer  of  New  York,  to ! 
organize  an  Imttitut  on  of  Civil  Engineer*  in  the 
United  States.    This  advanced  x>  far  as  the  ii 


inn.  tin 

am 


ubted. 


dt- 


.1  . 


ib,  rii  of 


IKiid  oommnnlMi  with  the 
citl.il  lo  publish  then  .m- ii  pa|. 
their  circulation  to  le 
tin-  a  ciety  alone. 

Tlmt  tin-  eataMlshmi  rt  of  the  wa-iety  bus  brvtl 
pn. I. n live  of  griai  g,*»l  i*  undoubted,  i.-t  lb  ■ 
lea«t  of  the-.,  auvaiit.-igi*  being  tin  mill  ipt.iviiini. 
of  kindled  totielie-.  which  the  ciioruiMM  egtafll 
of  our  c  uitt  v  and  the  rapid  inena-e  ol  isihlic 


n-otks  would  -e.  m tor,  mlei 
Notwithstanding,  ae  we  h 
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of  an  addre**  to  meinliera  of  the  pn.l'esslon.  riH-it 
inglhe  mutual  wlvanuges  lo  he  derived  ftom  such 
an  MNajciatriin.  etc.;  hut,  like  the  find,  it  failed  of 
receiving  the  anticipaU-d  responw  from  the  prn- 
ression,  and  nothing  more  was  lieard  of  It. 

In  1848  the  Boatou  S.  ciety  of  Civil  Engineer* 
waa  formed,  which  owed  iU  early  succeaa  proh- 
ahly  lo  its  founders  being  lea*  ambitious  than 
those  whieb  had  preceded  It ;  awl  although  the 
object  of  the  Aaancuillnn  waa  aulllciently  broad  to 
riubrace  atn.Mtg  iw  memheTB  resident*  of  other 
Sia-.e*  than  Maaaachuaetta,  yet  it  neither  claimed 
nor  aimed  at  a  national  character,  and  as  a  local 
society,  ia  now  highly  reapectable and 
but  no  provision  waa  made  for  the 
semination  of  professional  iufunnati 
published  proceedings. 

In  th-)  tall  of  IHiU  the  American  Society  of  Civil 
Engineers  and  Architect.,  was  organized  in  New 
York,  and  waa  incnriairntral  under  that  name. 
t>ul  subsequently  the  title  was  changed  by  dropping 
the  word  ••  architect.™  aa  Ihe  latter  profession  ia 
■  epreseuted  by  a  flourishing  association,  having  its 
headquart.  n>  Hi  thiac'ty. 

The  founders  of  the  American  Society  of  Civil 
Engineers  believed  that  a  national  society  waa 
called  for,  in  the  inert-asing  importance  lo  'public 
inlen-ata  that  an  iw.urc.l  standard  for  pro- 
rejeuoual  acquirenuiit  alinuld  exist, 
dlplomaa  iaaueil  by  the  va  ' 
andcoihvea  of  the  country. 


are  more  or  lea*  under  obligali<-n  .mil 
iheuisclvc*  ua  lln-  olT-abcot*;  and.  w>  tar  .1^  we  arc 
awaie.  m  iieol  die  vounger  societies  have  entered 
Mac  fluid  with  llw  Intent  to  li  ssen  the  iiirtueiid 
of  Hie  mother  society,  or  to  usurp  a  twe.il  'on  f-H 
themselves  which  is  rightfully  hers:  t  ut  in  this 
utilitarian  age.  and  with  our  |*'.-ple.  a  spirit  of 
nroorrsa  is  ait.Kseulial  efenu-nt  of  uuctv.-*.  and 
no  reaped  for  llinss-.-ilv.-fed  rein  sol  atltiiplitv  will 
pervert  the  pubi  c  judgment  when  in  the  pursuit 
nt  live  issued!  ai.il  Ihe.  brings  ua  to  what  we  had 
to  sny.  hut  wete  draw  n  off  by  a  little  hit  of  Ilia- 
toiy.  arnich  ila<-lf  sugg.-als  a  volume  >l  r.  lleetion* 
upon  the  wonderful  |mig«»  made  in  all  biancbea 
of  construction  during  the  working  life  of  men 
still  living  and  winking  towatd  a  great  in. I.  but 
with  what  iiicjeasedfttfiliiies,  and  the  men-  recotd- 
ing  of  whose  daily  labor,  baa  called  into  existence, 
us  a  nercsuty  ,,f  progr.-**,  a  line  of  lalsor  which 
was  nut  dreamed  •  f  at  that  day  aa  more  than  a 
mere  embellishment  to  the  eveiy.biy  rooline  of 
work.  But  we  rortiear  enlarging  upon  the  | 
reus . 

to  the  matter  of  th 
ing  out  of  them. 

We  have  now  nearly  a  iloosen  societies  of  civil 
engineer*,  fully  organized  and  busy  with  lh.-  re- 
cords of  Ha  members.  Some  of  these  publish  tlu-ir 
own  procet dings  for  the  use  of  their  own  membera 
merely,  and  some  are  published  by  the  Journal  of 
<».-  .Issoriaf/rifi  of  Ehginrrriwa  Surirlfn  .agauizeil 
for  the  publi.-atn  n  <>r  the  pun-ceilings  of  such 
aoeie'Jra  aa  eleel  lo  pursue  that  uiralla  of  making 
their  operatmna public.  Thiamelhialof  publication 
may  he  expected  to  grow- in  favor,  as  a  misle  of 
reaching  the  public  suited  to  the  hal  its.d  out  peo- 
ple and  the  wants  of  the  .lay,  which  w  ill  no  longer 
tolerate  the  narrow  |*>ljcy  of  a  would-!*-  eb^e  cor- 
poration ;  and  thr  growing  itufsirtaiu-e  of  these  local 
societies,  ami  the  enterprise  allow  n  by  the  mem- 
ben,  in  Ihe  endeavor  to  extend  tlieli  usef  ulneas  by 
making  individual  experiences  common  propel ty, 
indicates  veiy  clearly  that  lher.>  ia  but  one  n.urae 
to  be  pursue.)  by  m  « iel  iea  of  engineers  wlu.  aim  In 
any  M*nsn  to  fill  the  public  eye,  ami  that  ia  to  make 
the  contribution*  nf  their  menda-rc,  growing  out 
of  scientilic  inveatlitatlona  or  practii-al  experi- 
ence*, attainable  by  the  rending  public  at  a  price 
not  disproportionate  to  their  value.  And  no  an 
ciety  of  this  kind,  however  respectable  it  may  be 
in  point  of  muni*  r i  or  individual  acquirement, 
can  hope  to  occupy  a  commanding  podium  unless 
by  contributing  to  the  advancement  uf  sound 
scientific  knowledge  by  opening  the  storehouse* 
of  their  professional  talent,  and  showing  the 
Knun-ls  ol  their  claim  for  precedence. 

As  something  in  the  right  direction,  we  would 
point  to  the  pn*-«-cdino>of  one  of  thevounger socie- 
ties, the  Novemls-r  number  of  the.  ••  Proceedings  of 
the  Kngiitcer'at  iubof  Philadelphia."  which  we  had 
'  ourselves  lo  review  for  tile  benefit  of  our 
i:  but  anything  less  than  the  republication 
of  the  entire  number  would  be  doing  injustice  to 
both,  and  w  e  refer  our  readers  to  the  imblicaliou 
itself  as  a1  niiah-1  s]M-cimen  in  this  branch  of  pro- 
fessioiuU  literature,  and  which  cair  mother  society 
would  do  well  lo  ponder  over  and  profit  by.  if  sho 
would  not  see.  her-a-lf  atranded  on  the  shore, 
whilst  those  who  embarked  at  a  later  date  sail  by 
ou  a  mid-channel  current. 


BROOKLYN  BRIDGE. 

At  the  last  regular  meet  ing(Fee  EviisK»:itts.j  Newsw 
Jan.  141  of  the  tiustcea  of  ihe  Brooklyn  Bridge,  a 
resolution  waa  fuwd  calling  for  an  explanation 
from  Ihe  Chief  Engineer  "of  the  ret/uerion  of  !JW 
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Anticipating  fomething  of  interest  in  reference  to 
change*  of  plan,  ut  luul  u  cross  section  of  the 
bridge  platform  insetted  iu  that  iiuiuImt  ol  the 
Nkws,  showing  iu  detail  the  present  dimensions, 
and  referring  to  the  original  plan  of  the  elder 
Burbling. 

Tin*  meeting  ol  tnistci-a  tmk  place  on  the  ith 
ii.st.,  utul  w>- give  the  I'ulef  Engineer's  cxphina- 
tlon  ill  illlsilrr  lo  the  resolution  of  tin-  Hoard 
made  a  MOttkh  slue*. 

a  mem  nw.si  or  oxr  m'sniiui  isu  iuiiciy  <-ix  tons' 


as     to    flu  precise 
hi*     constantly  UiJII 
cross-purposes  belwee: 


aigiutieanec, 

■I       1.1  llll 


iiup.ur    to  C.  M.  Jarvia,  Clnef-.— „   . 

element    of  A  dividend  or  8  per  ceut  wax  deciarid,  and  Ihe 
nd  trustees,  capital  stork  increased  tot^MD* 
which    can    only     he    settled      satisfactorily.      jlR  Emu.  Isiw,  a  well-known  civil  engineer  of 
as  we  suggested  mum  tlroe  ««w,  by  investigations  Pitt-burgh,  iiut  now  with  Hie  Mexican  I  culiul 

■—Ih 
lit 


carried  on  km  at  aims-length.    Tiuw  upi-asiM  at  Kadwuv.  Iiad  a  narrow  cjipe  riwiu  instant  ilea 

nil    lhr*e    mining*  of  the  Irani.-.  *.   an  ntuv>s-  „„  Juu".  .-,  |Uat,  while  wiltn-»alng  an  cxperiuie 

pltrn*  of  doiitil  and  nuci-rkio.ly  pervading  them,  «  un  a  new  explosive  in  tiie  iiiiver  mines  of 

which  has  naturally  extended  to  the  pubic  mind  Mellado,  Mexico.    The  charge   neat  off 


Me.  Mill-ldiY  read 

m  Chid  Kngin«r: 


tbit  fo4l<eninK  cumrauiliratl-.il  h 


luiolvlhg  a  possible  wrong-doing  by  aoinn  one. 
which  iltieri at* d  parties  are  endeavoring  to  gloss 
over.  We  flu  not  believe  this  ;  hut  lluit  there  is  u 
lin  k  of  unity  in  ihe  management  and  a  great  d«  ai 
of  iiiisn|iprehciisioii  between  individual*  is  evi- 
lenl ;  and  it  the  tiuil-iu  then selves  are  unable  Ui 


"  BROOkXYS,  Kelt  11,  lHKi 

•  Hon,  lUnnj  <  ~ 
,»«■  lot-*",  ftml  /h-.>..A'||a  tttiily*: 

■Dbl  Sin:  I'he  Uuard  of  Tru.t<*c».  nt  their  lucelh.g  Isv.nd  s|..s  nl.tliun  or  surmise,  which  it  woul  i  lie 

on  Honda.         ii.  ie».lved  tlial  Hie  ei.K  rr  l»*  tv    ,M.*,ther  pndinble  nor  plea>aiiirur  u.-»  M  indulge  Ui. 

Matted  ui  itif.a-ui  the  Buai.l  bow  »  rvahicuon  or  130'  *   

tiais  In  ill"  weight  >4  the  iid.luainal  at*srl  required  Ik-  ■  *  *  ■ 


deiily.  killing  one  man  ami  injuring  an- 
...I,,  V  lo  mob  mi  extent  that  he  died  ibrto 
nays  (hereafter,  tullciiug  all  the  time  iutenau 
agonies  lioiu  liiii  awliU  injuries.  Si-veii  olhtis 
w«tv  WvMhM  niorc  or  lean.  Mr.  LOW,  who  was 
•.l,ii:il  is  w  limn  lour  le  t  <•!    II  e  .  !•.'  '•  »  I  '  "  It  .  ■ 


ona.  (asaiM.-,  and  why  Mirh  n-iini'lein  aao  rstf  mad.* 
brttili*  tbrapi'lieiiti.  tu  was  made  for  li*.0  h*;a  iiil.HU-.lul. 
After  the  .sHttra.-l  foe  lla<  additional  •HO  uuu  waa 
Uiii>i«*  I  I. ileal  It  .nurat'te  to  llghu-n  the  weight  ot  lh-> 
hildjic.  Tina  niiaircat  eaivlul  c.4ia.dtnilU)li,  ai'd  t.«.k 
«  long  tin*"  til  dlrj  oat  every  place  vWn  *  lew  ptaintla 
euulu  ia-aave«l  In  weight  ulth.'Ut  Int.ifellng  with  unv 
any  «H  Uih  mttlt  altvjiiv  fan.iata-.l-  1  only  Mn-eiaatetl  ui 
MVlnj  I1M  totia. 

••  Voara  reepicUallv,     W".  A  Hofcliuxo ." 


A  report  fi 
oniannding 
lien  of  oak  ol 


in  I  In?  Chief  Kagiiwor  was  rc.id.  l  ie 
|HllciT  oa  a  covering  for  the  truck  ill 
yell.iw  pint*,  aa  previously  proposed. 
The  reiiaon  lir  Hits  change,  aa  explained  l.y  Mi. 
Stratuihali.  being  a  raving  in  wetgot  ol  1!W  iolia  ! 
Burt;  that  can  ta-arcely  IM  the  i-eaaou  tor  aneh 
change.  II  it  lje,  ia  I,  not  rather  late  to  tind  it 
em* 

Tnc  auhjii-t  of  the  melhial  uf  »|H*iBling  tile 
bridge,  having  bren  under  advisiuuul  aiuee 
Koveinlier,  IH>*>.  waa  icported  upon  by  the  Chief 
Bagiaeer,  aa  (utlowa; 

"  Uao.iKi.Y!«,  Mk  I,  IWI, 
lAy.  I Tranlei.t  Uoanl  of  I  "  • 

in  r.s-el|*  «t  y.air  Mier  «f  :tl«t 
nia<  to  touiniiuiii-tt  a  to  yi.ur  t'oui. 
r  Vleiva  relauv,-  lo  tbe  eocU|airatlve 
ud  economy  of  tbe  two  systems 
tralivs  tile  alumHtiag  and  circa 
y  are  call**!.  «n>!  ui.m>  particularly 
ceiua  is  pceierank*. 


'•f/ea.  Hmrtf  V* 
Stm  York  on. I 
"blCAK  SlH-  I 

January,  r-iu-i 

UUU' 

eapti 

Ol  Ol 

MH 
vnloi 


"In  a  U  tter  whieti 
tall  avproval  to  til 


MaijiaWi.  fi  tetorinT  JH«nl  uf  T  » ■  r i  ■  i*  ■*     "",  ■■-  -|T"~ ~  *~ '■"  "**■  ease,  plo.le.1,  waa  violently  thrown  on  hka  l«,ck.  liu 

our  outside  p'isili.in  pn-clude-  •\^  Iniin  nuythiug   ns  eind  n  gash  on  Ina  upper  lip  from  -  Hying 

fragment,  and  whn.li  ulao  wighily  l>mk«  Ina  cl.tak- 
lauie  near  Hie  una*'.  He  at  once  received  tae  U-st 
medical  aid.  ami  at  the  last  acvviinta  «as  Ijcing 
tenderly  care»l  for  at  the  h.atai-  of  Ihe  Metbodmt 
inlliiau'r  in  (In  miija  ilo  K:>-  tin-  he  is  no  m>iiol 
aide  to  he  about  again. 

C.  L.  Kum:m»n.  Water  Inapectur  ol  Wu.-.hine> 
ton,  U.  C.,  baa  iv-i-msl  In*  position,  to  go  to  Heu- 
.leraon  Couul>.  N,  O,  lo  nuke  a  batttf  Kabwy  by 
puiln.g  in  uiai.hin.  ry  lor  woolen  and  grain  nulla 
ui  Western  Norm  .  aruliuj.  where  the  wntnr- 
l».wer  is  l-eing  utiiuti-d. 

Mxl.  I'.  W.  Wxiuim  BN.  one  of  Ihe  best  known 
railroad  engiuisTs  in  the  i.ainlry,  wan  killed  on 
tlu  till  iiisl.,  in  a  railioad  a.  ■  id.  nl  on  the  Missouri 
i'acifiv  mad.  Major  Washburn  had  been  out  in 
a  lumd  car  inspecting  fane  liacklaying  on  the 
Missouri  Pacihc  bxieiunion,  betwuii  \v«:u  and 
Lay  lor.  Hi  luul  with  hi  a  Ml  !st"  I.  I  m-n  agi  r, 
anil  Mjr.  Painter,  foil  tnati  ol  tiat  klay  ing.  >irn. 
Stoll.  her  lillle  hoy.  ami  two  negroes  weie  also  on 
the  hand  car.  Ti.e  party  waa  leturulug  to  makii 
Major  Washhum'a  oincuil  car.  w  lieu  the  construc- 
tion train,  with  1VI  cara  loaded  with  ateel  raila, 
hacked  by  an  engine,  ri.ii  into  the  band  car.  The 
geneial  orders  have  been  to  -lie  up  '  the  construc- 
tion train  alter  dark,  and  Major  Washburn's  purty 
did  not  know  ol  ita  approach.  Mr.  Sioll  and  h» 
wile  nn.l  Mr.  I'atuur  were  killed  instantly.  Major 
Waibburu  and  Slob's  little  la  y  lived  abvut  lour 
houra.  U.  W.  Waahl.iim  was  duel  Engineer  of 
Ihe  Paciln  linproemieni  C^.tupany,  Chujl  Kngi- 
in-erol  tin?  International  Coustmction  Company 
and  Chief  Enginwr  ot  the  Mexican  IJonaiructioo 
C.uiuwny.  Ilr  was.  Ill  ahoit,  at  the  load  ot  the 
construction  depurinitnt  of  the  tlould  system  in 
thn  Southwi-tt.  Hia  hcailquarieis  had  b>en  at 
hurt  Woilh  since  the  <-ominenceineint  of  UteTeXaa 
&  Pacific  Railroad  1mm  that  point  westward.  They 
were  to  be  established  at  Laieiloon  Monday  next, 
Irom  which  point  Major  Washlmrn  was  lo  super- 
intend   the   construction  of   ^the   flould  lUie 

of  hia  department  are  at  l-amlo  bow.  Major 
Wiuhburn  waa  ala.ut  »7  yean  old,  and 
at  the  tune  of  hu  death  held  tbe  lilgnest  position 


Ifa 


I  wrote  you  on  July  H  1  ^avr  my 
plana  i're|am-d  ny  Col.  Patue 


tor  alsvausj  plalforuai  at  tile  appitaieaaa  i4  tlte  bridge. 
If  Uh*  I1.SUAI  <g  Tru4«sa  ust-nle  lo  elevate  tbi.  or  no. a  I 


auug  to  the  alternating  ayvteai. 

•yon  will  are,  bv  itlerriag  l>.  ray  re|ajrls  «.f  March 
4  sad  April  ij,  IK7H,  ilut  the  m.».ua  I  gsv-  for  |.re- 


asui^.irtjo.1  Hint  tisnu  would  lie  inn  on  tbe  ivgn'ar 
Grade  ot  the  b-IUge.  1  Uttra  illdlealed  bow  s  cliange 
"  be  eiwlv  and  i|an  al>  made  U>  tlse  cilTUlatlilg 
d.  aflsr  a  dlori  exiarlsiir..  wttB  the  alternatUlg 
sacli  a  i-hange  atioald  be  uiouglit  deauwhle.  A 
to  uaing  tae  rlrralaliug  ayateni  at  th-s 


at  the  bridge  la  tbat  Ihe  mas  wary  awiU  bes 
ogi  m|Uired  would  sariuOoly  interfera  Willi 


p  deatrlaiia  i-r^aamg  lb*  hi  idge,  actually  daa- 
ga..aia  lor  thim,  aa  inn  central  aluewalk  would  ba  cot 
ur  at  the  ensaiogs.  Ibu  altef-nsliug  ayateru  tseawd  to 
he  t.se  only  one  lUat  could  ta>  sal.  iv  o|a>ralrd  on  the 
regular  bridge  grade  By  placing  th«  tracga,  w.oaary 
awl  culngK  <-issslnga  on  an  elevated  piaxlurtn  «u  csu 
avfa.y  nar  a  drculailng  aysteoi,  and  also  provide  a  eon- 
Dec. loa  with  the  tracks  of  the  ek-vated  railways  it  it 
•hould  be  thought  dettraiile  at  any  lutiir*  tma-  to  dosix 
It  will  he  seen  by  lbs  estimates  1  autauit  barewiih  that 
In  the  coat  of  motive  powrr,  etc.,  there  w  ill  be  a  laving 
in  tae  auoptlou  af  tae  elrciuatiilg  sv-t-rn  of  *l,HSi,.:ft> 
over  that  of  ths  alternative,  but  the  o.ist  of  eperaUng 
lbs  circulating  ay  stein  wdl  be  but  IllUa  ov«~  - 
aiueh  as  tile  six  awing  ayalem. 

"  Very  raapucuuhy  yaara, 

■  W,  A-  ItosBLlMO,  Chief 

The  estimated  coat  of  this  has  been  tftO.OOO.  It 
la  now  put  at  fSoO.IXW.  to  which  the  trustees 
recommend  tbat  (1UU.IM0  be  add«sl,  nuking  a  total 

of  |ooi.i,nou. 

Mr.  Homes  said  he  wraibl  bke  to  know  the  rea- 
the  two  estimates  differed  so  widely.  He 


PERSONAL 

Tuer>?  Iniving  been  snriie  rumors  and  whiapcivd 
hinla  of  im-gul.iritii  a  iu  the  lulmiuistralioii  i.f  the 
Engim-i  r  Ui-i«inmi-nl  of  the  t  i.y  tiovcttiment  of 
L  .uiaville.  hv..  the  CM-}  Eu'^iuecr.  R.  T.  Scow- 
deli.  called  for  an  investigation  into  the  meth.als 
■Ml  pnetttM  o(  bis  oiUce  as  adininistinsl 
by  I. loi.  A  i  unrnittiT  o(  live,  c. insisting  ot 
profis-sionnl  men  and  l.u.incsa  cxpcrls  waa  ap- 
polbtrd,  who.  after  two  weeks'  laLair,  reudexvil 
II  eir  several  re jairts  in  detail  lo  tiie  Joint  Fiuarice 
I  oiuuuttee  ol  the  tieneial  City  Council  on  the 
1st  inst.  These  reports  all  concur  in  bearing 
evidence  to  Ibe  skill  and  faithful  ins*  exhibited  by 
the  Knginii  r,  Mr.  Kmwden,  and  exonerate  him 
lomph  tely  Irom  any  wrong  doing,  and  hearevi 
dencelo  the  faithfulm-as  and  tln.n.ugh  hu-im  a. 
ipuililkulious  snow n  l.y  him  in  tae  administration 
of  the  duliea  ol  bis  ottlo>  of  City  Engineer. 

Referring  I  Uhc  ■MatMMOMttl  the  enterprise 
of  Ihe  All  'any  and  tireeiibuali  liridge,  the  Ahsiny 

Svtning  Journal  ot  ibe.iut  uii.  NBaurkmi  "  Ihe 
lupidity  with  which  the  practical  purt  of  the 
woik  has  Lsjen  accomplislied  is  largelv  due  to 
the  en*  rgy  and  capability  of  Mr.  C.  f*  CVsike. 
the  engineer  in  charge,  and  his  cor|Wi  of  com- 
|H-lcnl  aaststants.  Mr.  Cisikc  came  to  the  work 
Willi  a  reputation  for  exacttnsas  well  estab- 
lished, and  me  nicety  with  which  every  de- 
tail connected  with  the  construction  of  the  bridge 
haa  fallen  into  position  must  certainly  he  placed 
to  his  i  naiit  in  any  pii*ce  of  engineering  be  may 
ben-alter  Have  charge  of.  Mr.  A.  P.  Ihdler,  of 
New  York,  lias  aa  chief  engineer  of  the  new 
bridge  been  the  '  master  mind '  in  the  work,  hut 
the  details  aa  arranged  by  him  have  been  faith- 
lully  cairUd  out  by  Mr.  Cooke,  who  will  act  as 
Superintendent  of  the  bridge  until  it  ia  completed."' 
Mr.  Holler  is  a  prominent  expert  M  Lrslge  build 
Ing,  und  his  very  populur  taaik  on  "  Iron  High- 
way Kridges  '  should  lie  owned  and  studied  by 


every  engineer  and  highway  comniitaioner  who  |U  bis  line  of  twevice  iu  the  world,    He  was  inn 

may  ever  liave  occasion  to  construct,  or  contract  K|lllln,,  jj  \.   He  entered  Went  Point  as  a  cadet 

lor,  a  bridge.  before  the  war.  hut  joined  the  Kourtli  New  York 

Otot.  ~ 
iddeat  f 
ton  I 

Uwynu  was  ...r  i  in  JcfftiMuu  County,  Va.,  in  IRr.'.  Great  Northern  Railroad,  he^au  tile  const/notion 

and  was  consequently  in  tin-  MOth  year  of  hia  age.  of  that  line  in  lHbO,  he  sent  tor  Major  Washburn 
After  receiving  the  ordinary  coniuion  school  «.u- ,  u>  superintend  Uie 


r,ssiBBB>  la-lore  the  war.  hut  joined  trio  rmirm  ->ew  lorn 

Okn.  Waltkk  Owynn.  of  Richmond  Va.,  the  Hesivy  Artillery  and  served  throughout  the  Re- 
deat  graduate  of  Wtwt  Point,  died  at  the  Carroll-  ;  hellion,  retiring  as  Urevet  Major.  When  the  pres- 
n  Hotel.  Haltimore.  hist  Momhiy  ■uorning.   tlen.  i-nt  Vice-President  Hayi-s,  ol  tbe  International  & 


whe 


advice  the  first  fall  of  Fort  Humpter  was  due. 

David  JoxKb,  a  well-known  civil  engineer,  died 
at  his  residence  near  Titusville,  I'euna..  Last  Mon- 


niuv.il  that  the  Cbiel  Engineer  be  n quested  to 
famish  an  account  ot  the  plan  upon  which  the 
tint  estimate  was  baaed,  lr  the  cheaper  plans 
could  be  used  it  would  be  a  great  saving,  lie 
wauled  the  figures  exact,  for  hu  did  not  want  to 
go  to  the  Legislature  next  winter  asking  for  more 
money  Incomplete  the  work. 

Mr.  Murphy  said  that  was  the  object  of  the  com- 
mittee. Iney  wanted  the  exact  figures  when  they 
vutcd  un  the  proposed  plana. 

We  commend  Mr.  Murphy's  anxiety  that  the 
yrteite.  figures  should  be  given.  If  by  any  process 
in  tbe  power  of  the  management  or  this  work  the 
precise  cost  ot  the  stiuciure  could  Is?  arrived  at, 
and,  at  the  same  tint*',  what  is  of  more  importance 
to  the  impatient  publie  lo  know.  viz..  the  time 
wham  this  cntuui ruination,  so  dtvuutly  to  be 
wished,  can  be  anticipated  with  a  reasonable 
degree  of  certainty.  It  would  set  at  rest  a  great 
deal  of  idle  speculation,  and  deep-seated  skepticism. 1  tie* 

But  neither  of  these  questions  appear  to  trouble  Isinglass,  Clias.  M.  Jarvia, 
the  trustees  at  all;  in    fact,  then-    individual  |  meeting  the  following  ofl 

or  to  agree 1  a.  C.  Wilcox,  Preudent ;  R.  H. 


work.  He  had  bren  identi- 
fled  with  the  construction  of  railroads  in  Texaa 
ever  since.  Mr.  Stoll  bad  been  connected  with  the 
lexas  &  Pacific  Construction  Uepattincnt  for  the 
past  two  veare.  and  Mm.  Stall  was  one  of  the 
ladies  whe  drove  the  last  silver  spike,  about  two 
months  ago,  which  cuunecled  th;  Texas  &  Pacific 
and  Southern  Pacific  roads  at  Sierra  lthuico,  Tex. 
Kanawha  Canal,  and  was  distinguished  as  one  ot  The  remains  of  Major  Washburn  will  he  brought 

to  New  York. 

THE  HISTORY  AND  STATISTICS  OF  AMERI- 
CAN WATER-WORKS. 

K.  All.  HOC.  C.  B, 


cation  of  his  day,  he  entered  West  Pi 
be  graduated  iu  1923.  He  was  appointed  lieu- 
tenant of  Euginwra,  and  after  serving  tea  years 
with  d ist i in  linn  resigned  in  1884  to  accept 
a  'position  as  civil  engineer  on  the  Balll- 
mum  &  Ohio  Railroad.  He  was  sub- 
Chief  Engineer  of  the  James  River  and 


the  leading  civil  engineers  of  the  Southern  States, 
He  went  tiorn  one  large  work  to  another,  and  was 
connected  with  all  Soulbrrn  enguieering  lm|mive- 
mrnta  in  Vinrinn  and  the  taroUnaa.  At  the 
breaking  out  of  tbe  Rebellion  he  was  appointed 
Brigadier  (b  ut  nil  and  Chief  of  the  Engineer  Coipe 
•»r  the  Confederate  army.  He  was  active  in  tbe 
defense  of  Qiarleston,  and  to  his  eff.irts  and 


BY  J.    JAMES  ■.  (.-ROE*, 

C'oNfrnMrrf  from  pagt  US. 


CXL-.— DELHI. 


Delhi,  New  York,  in  hit.  «'  W  N.,  long.  7f  SiP 
day  mrsming.    lie  was  sent  to  this  country  by  1  w   te  „  lbp  wwlt  )tallk  ot  u,e  Delaware  River.  It 
James  McHrory,  repreat-nling  S.OOII  stockholders 
of  the  Atlantic  £  Ureal  Western  Railroad  Cam- 
pany,  to  engage  In  the  construction  of  hranch  lines.  1 
He  had  been  engaged  for  many  years  in  live  con  ■ 
stiuclion  of  water-wniks,  gas-works  and  railroads, 
in  Eagland,  Wales  and  this  country'-    At  the  lime 
of  His  death  be  was  a  retired  fanner. 

Mr  En.  BliiM-oW  lias  hern  elected  city  engineer 
or  Pittsburgh,  Pn. 

The  Cokbl'uaTKI)  Micro  Company,  of  East  Ber- 
lin, Conn,  held  its  annual  meeting  on  tbe  lid,  and 
elected  the  following  directors  :   S.  C.  Wilcox, 
Cooke.  R.  H.  Meagley,  John  Towne,  W.  O. 

a  Bub-equent 


was  incorporated  aa  a  village  in  1821.  In  1K73 
water-wotlta  were  built  by  a  private  comjainy, 
taking  the  supply  by  gravity  from  n  bmok  which 
enters  tbe  river  near  the  town.  The  watershed  of 
the  brook  is  about  live  miles  long,  and  quite  high 
hills  ore  on  each  side  of  the  valley  of  the  stream. 
A  dam  l«»  ft.  long  and  It  ft.  high  forms  a  small 
pond,  DO  ft.  higher  than  the  village.  A  gravel 
lilt,  r  extends  bock  through  the  pond  from  the 
d'un.  It  Ls8  ft.  wide  at  lop  and  20  ft.  at  the  bot- 
tom, with  the  slopes  paved  with  atone.  The  water 
IKvssiug  though  the  gravel  la  conducted  to  tbe  vil- 
lage about  2,0110  tt.  by  two  6-ln.  cast-iron  pipes. 
Ilisinbution  is  by  east- nun  pipe,  a  6:.n.  main 
through  the  main  street,  with  S  in. 


8KL5 


in  street,  with  3  in.  pipe  in 
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with  80  Are  hydrants.  11!  gale*  and  170  tap*.  The 
town  ■!">  -  not  pay  for  use  of  hydrants. 

The  population  in  1*80  was  2,1M7.  The  consump- 
tion in  not  stated. 

Tlit-  capital  slock  of  the  company  is  t'Jfi.lKMI. 
with  nn  debt.  Tlie  works  inwt  $28.(*jo.  The  ex- 
penses in  1880  were  $100  and  the  receipts  $2,000. 

D.  T.  Arhucklc  i*  Secretary  and  Treasurer  of  the 

iiip.'.nv  and  Jiinirx  Middlcniis*  I 


pndenceof  Benjamin 


the 


cm. 


exit.— ATCHHOX. 


Atchison.  Kansas,  in  lat.  39  84'  N.,  long.  9.V  10 
W.,  in  on  the  Missouri  River,  in  the  valley  of 
While  Clay  Cn-ek.  Tin*  busine**  part  of  the  city 
near  the  river  in  38  ft.  above  low  water.  Half  a 
mile  to  the  went  the  ground  is  60  ft.  above  low 
water.  The  ground  rises  to  the  north  and  south 
to  an  elevation  of  1*1  ft.  each  side  in  threc-fouttba 
of  a  mile. 

Settled  in  1834,  it  was  incorporated  an  a  citv  in 
1838.  Water-works  were  built  in  1880  by  a  private 
company,  after  the  plan"  of  Thomas  J.  Whitman, 

C.  K.  ' 

The  supply  ia  taken  from  the  Missouri  River 
ami  pumped  by  two  direct-acting  vertical  outside 
plunger  pumping  engines,  built  by  Cope  A  Max- 
well, with  atnaui  cylinders  of  21-iu.  diau.eler.  and 


plungers  of  14-in. 
The  pumps  are  IV  ft. 
river  risen  27  ft.  Til 
nettling  n-aervoir  50 
hv  1*3  ft.  ut  surf* 


aU  of 

above  low  water  level.  The 
j  water  ia  lifted  224  ft.  into  i 
iy  145  ft.  at  bottom  and  KK 
I  IS  ft.  deep,  with  thr  hot 


torn  aud  sides  puddled,  then  covered  with  4  in.  of 
broken  stone,  on  which  Is  laid  a  pavement  of  brick 
on  edge  in  cement.  The  bottom  slopes  toward  the 
centre  and  the  south  end.  where  a  12-in.  outlet 
pipe  enables  the  sediment  to  he  discharged. 

When  I  lie  river  is  frozen  the  water  is  clear 
enough  to  use  without  settling.  At  other  times  it 
is  allowed  to  settle  from  8  to  12  hours  aud  ia  then 
drawn  into  the  distributing  reservoir  adjoining, 
the  full  water  level  of  which  is  1  ft.  below  low 
water  level  of  thn  settling  hiwin.  It  is  75  by  180 
ft.  at  bottom,  143  bv  220  ft.  at  top  an  I  2(1  ft.  deep. 

Distribution  is  by  gravity,  through  4,0(10  ft.  of 
12-in.  cast-iron  pipe,  from  "reservoir  to  centre  of 
city,  and  «  mile*  of  cast-iron  pipe  of  from  12  to  4- 
in.  diameter,  with  54  fire  hydrants.  3*  gates,  818 
ta|M  and  7  meters.  The  eity'pay*  ffl.KHi  per  year 
for  the  use  of  hydrants.  Wrought-iron  service 
pipe  is  used.  The  population  in  INK)  was  13.108. 
The  consumption  is  not  stated,  tlie  operation  of 
the  works  having  only  begun  in  Mav,  1*80.  The 
capital  stock  of  the"  company  ia  $80,000.  The 
works  have  nsrt  f  150,000.  There  is  a  1 
i  if  $sny.000,  bearing  7  |wr  rent,  interest. 
J.  B,  Quigley  is  the  Superintendent. 

CICIL  — AlBl'RV,  MAINE. 

Auburn.  Maine,  iu  lat.  44'  8  N.,  long.  70"  15' 
W.,  ia  on  the  Androscoggin  River  on  a  plain  slop- 
ing 33  ft.  upwards  from  tlie  river  to  the  west  for 
about  Ikslf  a  mile  to  a  range  of  hills.  Settled  in 
1 388  it  was  ini-orpo  rated  as  a  city  in  18(19,  in  which 
year  also  water-works  were  built  by  a  private 
company,  after  the  plana  of  F.  51.  Jordan,  taking 
the  supply  from  Wilson  Pond,  a  natural  lake  118 
ft.  above  "the  city  and  8  miles  north  of  it.  The 
lake  covars  3  square  miles;  has  a  very  limited 
water  shed  beyond  that:  hasasandy  bottom  nearly 
level,  and  in  general  80  to  85  ft.  deep,  hut  with 
several  deep  holes,  one  of  which  is  800  ft.  in  di- 
,'imeter  aud  110ft.  deep. 

The  water  is  con  .'eyed  from  the  pond  in  cast- 
iron  pipe  of  12-in.  diameter  for  mile,  then  re- 
duced to  10-in.,  and  continuing  into  the  city. 
From  the  end  of  the  12-in.  pipe  a  branch  leads  to 
a  pumping  station  at  the  north  citv  line  and  the 
bane  of  the  hills,  where  a  Worthinglou  compound 
duplex  pump  was  erected  in  1881,  taking  water 
from  the  main,  at  02  ft  lielow  the  pond,  lifts  It 
178  ft.  into  a  pin  to- iron  tank  00  ft,  in  diameter  and 
18  ft.  high,  on  U«fl%  Hill,  4.000  ft.  from  the  river 
and  280  ft.  above  the  city,  "This  tank  ia  ordinarily 
shut  off  from  the  city  distribution.  In  cast-  of 
Mrs.  the  connection  is  opened  and  Are  pressure  put 
on  tlie  mains.  A  check-valve  on  the  supply  pipe 
prevents  hack-flow  into  Wilson's  Pond. 

There  are  ».)  miles  <>r  cast-iron  distribution  pipe 
of  from  1'-  In.  to  8-in.  diameter,  P,  mites  IsHng  less 
than  0  in.  There  are  17  lire  hydrant*  and  H00  taps. 
Service  pipes  are  of  enameled  and  galvanized 
wrought  iron.  Tlie  population  in  1880  was  9,(100 
and  the  daily  consumption  800,000  gallons.  The 
capital  stock  of  the  company  is  fl'iO.oOii,  The 
works  are  stated  to  have  cost  that  sum.  There  is 
no  bonded  debt.  Tlie  expenses  in  1880  were  #2,(10(1 
and  the  receipts  $8,000.  N.  J.  Jordan  Is  Treasurer 
r  of  the  company. 


N.,  long. 

W..  is  on  (juitlapnhilla  Creek,  on  slightly 
ground  in  the  Lebanon  Vail, 


cxnn.—  I.KBANUS. 
I.ohanon.  Pennsylvania,  in  bit.  40"  20 
76"  24 

undulating  ground  In  "tlie  D 
tween  the  Blue  Ridge  and  the 
tains. 

Settled  in  1730.  it  was  incorporated  as  a  borough 
n  1813.  Water-works  were  built  by  the  Ixm.ugh 
n  1872,  after  the  plans  of  II.  P.   M.  Birkinbine, 


ey.  be- 
Moun- 


1 C  K.,  and  under  the  superinti 
Lehnianu  anil  Simeon  (niilfi 

The  supply  Is  taken  from  n|«nngn  in  the  South 
or  Kittattnny  Mountains,  six  miles  from  the  town. 
The  water  h>  collected  in  a  reservoir  of  II  acres 
area,  holding  J.yiKill.lsiO gallons,  formed  by  a  dam 
SO  ft.  high  aenss  a  mountain  raviue,  and  at  an 
elevation  of  80  ft.  above  tlie  town.  A  gravel 
"catch  dum"  above  (he  main  dam  filters  the 
water  to  some  extent  la-fore  it  enters  tlie  lft-in. 
cast-iron  pipe,  which  conducts  it  to  the  town.  Dis- 
tribution is  by  cast-iron  pits?,  of  which  about  9 
miles  nr.- laid,  with  «2  rlre  hydrants  and  1.240 

laps 

The  population  in  1880  was  8,787.  The  con- 
sumption is  not  given.  Tlie  works  cost  $300,(100. 
The  bonded  debt  is  ♦250,000.  Isnring  interest  at  7 
per  cent.,  which  will  mature  on  April  1.  IK82,  and 
is-  renewed  at  4  is  r  cent.  Statistics  of  expenses 
and  revenue  are  not  furnished.  The  works  are 
managed  by  a  hoard  of  directors  appointed  bv  the 
borough  council.  H.  M.  Allwrin  is  the  Superin- 
tendent. 

cxtv. — I't'KIUJ*. 
Pueblo,  Colorado.,  ia  1st.  88  W  N..  long.  104 
8  W.,  at  the  junction  of  the  Arkansas  ana  Fon- 
lainc-qui-l>  uille  rivers,  is  at  the  foot  of  the  Rocky 
Mountains,  on  a  rolling  prairie  and  elevated  table 
lands,  which  can  only  be  cultivated  by  irrigation. 

fettled  in  1858.  it  was  incorporated"  as  a  city  in 
1870.  Water-works  were  built  by  the  city  ill 
1874.  after  the  plans  ami  under  the  superintend- 
ence of  James  A.  Richardson,  V.  F-.  taking  the 
supply  from  the  Arkansas  River,  the  water  shed 
of  which  is  the  eastern  slope  of  the  Rocky  Moun- 
tains for  about  150  miles  north  and  south.  The 
water  is  conducted  from  the  riTer  into  three  set- 
tling basins  holding  15,000.000  gallons,  designed  by 
(lalen  W.  Pearsons.  (\  E. 

From  the  basins,  the  water  is  conveyed  2,01X1  ft. 


to  the  pumping  station  iu  a  14-in.  cast-iron  pits-. 
Vitrifled  stoneware  pi|s?  was  first  used  for  this 
purpose,  with  unsatisfactory  results.  A  4- 
cylinder  Holly  steam  engine  with  pumps  of  (V 
in.  diameter  and  21-in.  stroke  pumps  directly  in- 
to the  mains.  Two  Holly  rotarv  immjis  aid 
putting  on  Are  pressure. "  The 
maintained  is  35  lbs. ,  an 
SO  to  180  lbs. 

Distribution  is  by  cast-iron  pi|ie,  of  which  8 
miles  of  from  8-in.  to  4-in.  diameter  are  laid, 
with  75  fire  hydrants.  28  gat<-n  anil  483  taps. 
(lalvanized  iron  pl|ie  is  principally  used  for 
services,  and  some  lead  pipe. 

The  population  in  t8*u  was  8.317  and  the  dally 
consumption  807,000  gallons. 

The  works  have  cost  $100,000  and  tlie  aggregate 
receipts  to  December.  1881.  were  $54,800.  There  is  a 
hooded  debt  of  $140,000  bearing  8  percent,  interest, 
which  is  paid  from  direct  taxation  on  property. 

The  expenses  in  1880  were  $b,0O0  and  the  receipts 
$11,080. 
('.  J.  Stetson  is  the  Chief 


CXI'V.— IlLOVKKSVlLJJt- 

Olovemrille,  Sew  York,  in  lat.  48"  8  N„  long. 
74"  Hr*  W.,  ia  on  Cavadutta  Creek,  with  lofty  hills 
in  its  vicinity.  Settled  in  1880,  it  wan  incorporated 
an  a  village  fn  1851. 

Water-works  were-  built  by  the  village  in  1877, 
after  the  plana  of  Peter  Hogan.  V.  E.,  with  C.  W. 
Knight,  C.  E.,  a*  assistant.  Tlie  supply  is  taken 
from  mountain  springs,  the  water  of  which  is  col- 
lected in  three  storage  reservoirs.  Tin-  poor-house 
reservoir  holds  8,000,000  gallons,  collected  from 
springs,  the  minimum  yield  of  which  is  800.000  gal- 
lons per  day.  The  middle  reservoir  holds  300.0"  nj  gal- 
lons, collected  from  springs  of  a  minimum  daily 
yield  of  200,000  pllnns.  The  Bleecker  Brook 
reservoir,  supplied  fruro  a  small  stream,  holds 
1,500,000  gallons.  The  three  reservoirs  are  con- 
nected by  12-in.  pipe.  The  poor-house  reservoir 
is  250  ft.  above  the  village  and  a  mile  aud  a  half 
from  it.  The  water  is  conveyed  to  the  village  and 
distributed  through  8  mites  of  cast-iron  pipe  of 
from  12  to  4-in,  diameter,  with  70  fire  hydrants. 
62  gates  and  300  taps.  Service  pipe*  an-  of  wrought 
iron,  some  plain  and  some  galvanized  aud  a  few* 
of  lead. 

The  population  in  1880  was  7,400.  and  tlie  daily 
consumption  was  estimated  at  ;*H),0Oti  gnllons. 

The  works  e<s.t  to  Muv  I.  1881,  $83,272.20.  ami 
the  receipts  to  that  date  were  $7,9118.87. 
There  Is  a  Isjtidvd  debt  of  $KI.(HW  at  8  is-r  cent. 


|«ny  in  1808.  The  supply  is  by  gravity  from  a 
sba-age  reservoir  built  by"  the  Delaware  «  Hudson 
Cnnal  Company  on  the  headwaters  of  Racket 
Br«»>k,  about  2  miles  from  the  city,  fotmtd 
by  an  earth  duo.,  with  limber  hnlkhend.  n<  ross  lb- 
bunk. 

From  this  jsind  the  water  it.  conveyed  O.WO  It. 
through  a  14-ln.  wrought-iron  and  cement  pij*  to 
a  reservoir  built  in  earthwork,  with  8  seres  urea 
anil  t  ft  depth  at  $90  ft.  above  tin-  cltv. 

Distribution  is  chiefly  by  wrought-iron  and  ce- 
ment pi|»e.  For  extensions  and  wltcre  it  has  Is-en 
nece<-e«r>  lo  replace  pijss  which  have  f idled,  cast- 
iron  pipe  is  used.  There  ore  in  use  2  miles  of  pipe  of 
from  10  to  3-in.  diameter,  with  :W  Are  hydrant*,  10 
gales  and  280  talis.  Service  pi|w«  are  of  'galvanized 
Iron. 

The  city  pays  $23  |«-r  year  for  eiu  h  of  27  hy- 

ii.r-it- 

The  population  in  IsXti  was  7.814.  The  daily 
rsinsumptinn  is  not  known. 

The  paid-up  capital  stock  of  the  company  is 
$1 1.825.  The  works  have  est  $20,400.  ItcsSdca  die 
reservoirs  leased  from  the  Canal  Co.  Further 
financial  statements  are  not  given. 

I-  Egerton  is  Secretary  of  the  company,  and  J. 
It.  Van  Hergen  the  Sti|»jrintendent. 

CXCVII.  —  EAST  LtVWtl-OOL. 

Fast  UviTpool.  Ohio,  in  lat.  40-  41*  N..  long.  81* 
tlH*  W..  is  on  the  Ohio  River,  44  miles  from  Pitts- 
burgh. Settled  ahmit  I8U0.  it  was  incorporated  as  a 
.village  in  188-1.  Water  works  were  built  by  the 
"town  in  1878,  aftei  the  plans  of  R.  C.  Philips.  C.  E.. 
taking  the  supply  from  the  Ohio  River  and  lift- 
ing it  323  ft.  by  two  Cope  &  Maxwell  steam  10-in. 
plunger  pumpiC  into  a  reservoir  holding  2.500,000 
gallons.  2*15  ft.  above  the  city.  There  an-  srmnge- 
meuts  also  for  (lumping  directly  into  the  mains 
with  a  lire  pressure  of  100  Has. 

Distribution  is  by  cast-iron  pipe  of  10  lo  4-in. 
diameter  ;  6  miles  are  in  use.  with  73  fire  hydrants, 
loo  gati-s.  700  t«l>«  and  8  meters.  Ind  service 
pipe  is  used. 

The  population  in  1880  was  5,5«8  and  the  daily 
consumption  200.000  gallons. 

The  works  have  cost  $40,000  and  the  receipt*  to 
January,  18x2,  were  $1(1.000.   The  expenses  of 
maintenance  in  1881  were  $A.OO0  and  the  i 
$7,000.  Tlie  w  orks  are  managed  bv  three  1 

C.  Metser  is  the  Clerk  and  Superintendent. 

< 'XCVll!.-- IjOfEM-A. 

I^iuetU,  Pennsylvania,  is  a  suhurtmn  village  on 
the  Pennsylvania  Railroad.  13  miles  west  of  Phila- 
delphia, and  400  ft.  above  that  city.  The  village 
was  laid  out  in  18418  as  a  summer  resort,  and  the 
population  varies  from  lees  than  1,000  in  winter 
to  three  timi-s  that  number  in  summer. 

Water-works  wen-  built  in  1888  by  George  W. 
( 'lutd*.  the  rounder  of  tlie  village,  after  the  plans 
of  Isaac  S.  Cassin.  C.  E..  taking  the  supply  from 
Ithan  Creek  and  pumping  it  M  ft.  by  a  Worthing - 
ton  duplex  engine  into  a  reservoir  of  800.000  gal- 
lons capacity,  huilt  in  excavation  and  embank- 
ment 75  ft  above  the  village.  Distribution  is  In- 
cast-iron  pipe,  of  which  2  miles  art-  laid,  of  from 
8  to  4-in.  diameter,  with  16  Are  hydrants  and  28 
gates.  Dead  service  pipes  are  used.  The  works 
cost  $30,(100,  are  operated  by  the  owner,  and  water 
is  Kup|dicd  without  cost  to  lessees  and  purchasers 
of  pmiwrty  in  the  village.     Tlie  consumption  in 


iption  in 


S  pel 

interest.  The  expensed  in  18m  were  $7««,  and 
the  receipts  ^lot*1-.:!". 

The  works  are  managed  by  the  village  tniste»-i, 
ncting  as  a  Hoard  of  Water  Commissioiiers.  under 
a  general  law  of  the  State  or  New  York. 

Eugene  Shove  was  Sti|ierintendeut  in  1878  ami 
1879.  Cyrus  Stewart  in  l«8i)  and  A.  W.  Berry  in 
1881. 

CXCVt.— CABln I.VDAUL 
Carbondale.  Pennsylvania,  in  lat.  41  35'  N.,  long. 
75  80'  W. ,  on  tin-  Ijickawanna  River,  is  at  the  bead 
of  the  Ijicknwanna  Valley  between  the  Moosic  and 
(irrenfleld  mountains. 
Settled  in  1828,  it  was  incorisiratcd  as  n  citv  in 
,  1831.    Water-works  were  built  by- a  private  com- 


is  the  manager  of  the  works. 

CXlTX.  —  atARTTNS-BrR-fl. 

Martinsbiirg.  West  Virginia,  in  lat.  89  38*  N., 
long.  77  *  35'  W..  ia  on  a  small  tributary  of  the 
Potomac  River  fn  a  rolling  country.  The  town 
was  laid  out  in  1732.  Water  works  were  loiilt  by 
the  city  in  1873.  taking  the  supply  from  springs 
and  pumping  directly  into  the  mains  by  4  Holly 
pump*  cf  7' j  in.  bore  and  22-in.  stmke,  driven  hy 
water-power,  with  supplemental  steam-power  for 
low-  water  seasons  and  ft  n-s.  There  is  also  a  ndary 
pump  for  Are  pressure.  The  ordinary  pressure 
maintained  is  00  lbs.  and  tlie  Are  pressure  90  lbs. 

Distribution  is  by  3  miles  of  wrought-iron  and 
cement  pipe  of  from  12  to  3-in.  diameter,  and  l1 
miles  of  iron  pij*-  of  from  3  to  IV, -in.  diameter,  with 
42  lire  dydrants.  20  gales  und  -"..VI  taps.  Wrought- 
iron  serv  8-e  pits-  are  u-ssl. 

The  poiiulalton  in  18r8»  was  0.384.  and  the  daily 
consumption  varies  from  170.000  gallotiH  in  winter 
to  2IV0,I<K)  gallons  in  summer. 

The  works  d«t  4.S5,0flil.  There  is  n  bondisl  debt 
of  $80.0on  ut  5  jwr  cent.  The  expenses  of  main- 
tenance in  |S80  were  |l,ttO  and  the  m-cipts 
$2  IHM) 

.1.  M.  Shaffer  te  the  Engineer 
tendent. 

(TO  BE  (Vivnxt  Kn.l 
CoIlRF.mi.SS.--  Feb.  4,    |SK2.    ( Hiiy./s-e—  Rt>«d, 
W.  C.  McClallan  is  President,  t'itchlmry—  7th  line, 
for  Phjticas  Ball,  read  lliioehas  Ball. 

Iu  list  of  towns.  Jan. 28.  p.  29 — Return*  received 
show  that  there  are  no  woter-worku  in  the  foDoW- 
,  ing  towns,  insert txl  from  Prince's  list,  vix.: 

I'ckin.  III.;  Koknmo,  Intl.;  Wonhington,  Ind.; 

,  In.  :    Morgiinza,  M.I.:  PlainlWd. 
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The  receipt  of  statistics  as  follows  U  acknowl- 
edged with  thanks: 

From  Benjamin  F.  Shaw,  Manager,  statistics  of 
tha  water-works  of  Louella,  Pa.;  from  L.  Egertou. 
Secretary,  statistics  aod  water  rate*  or  the  water- 
works of  Carboudale.  Pa.;  from  II.  M.  Allwein, 
Superintendent,  statistics  of  tbe  water- work*  of 
Lebanon,  Pa. ;  from  Charles  A.  Van  Duzer,  Super- 
intendent, statistics  and  water  rale*  of  the  water- 
works of  Qouverneur.  N.  Y.;  from  Edward  S.  Sll- 
liman,  President  and  Superintendent,  statistics  of 
the  water-works  of  Hahanoy  City,  Pa.;  from 
Marshall  Mason.  Superintendent,  statistics  of 
tbe  water-works  of  St.  Albans,  Vt.;  from 
C.  J.  Stetson.  Chief  Engineer  and  Man- 
ager, statisttca  of  water-works  of  Pueblo.  Col.; 
from  J.  B.  Wood,  Chief  Purges*,  statistics  of  tbe 
water  rates  of  t  h*>  water-works  of  West  Chester.  Pa, ; 
frum  J.  W.  Hughes,  Chairman  Water  Committee, 
statistics  of  ton  water- works  of  Blairsville.  Pa.: 
from  F.  8.  8ibley,  Superintendent,  statistics  and 
water  rates  of  the  water-worka  of  Ionia,  Mich.; 
fiom  J.  M.  Shaffer,  Engineer  and  Superintendent, 
stat ist ics of  the  water-wnrksof  Martinsburg.W.Vs. ; 
from  Henry  C.  Risdnn,  Secretary,  statistics  of  the 
water-works  of  Mt.  Holly,  N.  J.;  from  A.  J.  Mor- 
rison. Mavor.  statistics  of  tha  water-worka  of 
Marengo,  la,.:  from  O.  A.  Neff,  President,  statistics 
of  the  water-works  of  Slat  tout  on.  Pa.:  from  L 
Case.  statistic*  and  water  rates  of  the  water- 
works of  Prairie  du  Cliien,  Wis.;  from  B.  Wehster, 
Superintendent,  statistics  sod  wster  rates  of  the 
works  of  Malone.  N.  Y.:  from  Horea  J.  Evans, 
Superintendent,  statistics  snd  water  rates  of  the 
water-works  of  Ebeusburg,  Pa.;  from  William  D. 
Curtis.  Treasurer  and  Water  Commissioner,  statis- 
tics and  water  rates  of  the  water- works  of  Lenox, 
Miss.   

PELLETIEB  PAVEMENT. 

The  following  correspondence  between  Hon. 
Alexander  Mitchell. of  Milwaukee,  and  ex-Comnils- 
:  Works  Waller,  ofChicago,  explains 


Milwaukee,  Jan.  28,  1SH2. 
C.  S,  Waller,  Esq.,  ex  Commissioner  of  Public 
Works.  Chioago,  III.: 

Dear  Sib:  1  am  informed  thai  you  have  given 
some  attention  to  the  pavement  blocks  of  tbe 
"  Pelletier  Pavement  Company,"  and  may  be  in  a 
position  tocxprt  s*  an  opinion  aa  to  their  dura- 
bility and  economy  in  use. 

It  is  hut  too  evulent  that  the  desideratum,  that 
of  combined  durability,  healthfulneas  and  clieap- 
,  in  pavements  for  the  principal  streets  of  our 
i  cities,  has  not  yet  been  reached.  The  ex- 
s  had  with  the  materials  of  axons,  iron, 
s>phalt  and  wmid  has  proved,  and  is  daily  prov- 
ing, unsatisfactory.  But,  notwithstanding  tha 
uniform  failures  attending  the  numerous  and 
varied  efforts  in  this  direction,  it  is  certainly  not 
too  mu  .  h  to  hope,  in  this  age  of  successful  prog- 
ress in  every  department  of  scientific  investiga- 
tion, that  that  desideratum  may  be  found,  and  that 
our  streets  may  yet  be  paved  with  a  material 
pleasant  in  use  and  proportionately  as  lasting  as 
tbe  commodious  structures  with  which  they  are 
now  being  adorned. 

Feeling  a  deep  interest  in  this  subject,  I  shall 
esteem  it  a  favor,  therefore,  if  you  will  give  me 
any  information  you  may  possess  of  the  Pelletier 
blocks,  founded  on  tests  mode  by  you  or  on  your 
personal  observation.  I  am,  very  truly,  your 
obedient  servant,  Alex.  MmujsLL. 


MR.  WALLER  S  REPLY. 

Chicago,  Feb.  1. 
Hon.  Alex  Mitchell,  Milwaukee,  Wis.: 

Dealt  Sir  :  Yours  of  tha  Sflth  ult.,  on  tha  sub- 
ject of  street-paving,  and  making  inquiry  aa  to 
tbe  merits  of  the  Pelletier  blocks.  Is  received. 

As  Commissioner  of  Public  Works  of  this  city 
during  the  last  three  years  I  bave  given  much 
thought  and  attention  to  the  subject  of  slreet- 
pnving.  A  large  amount  of  money  has  been  paid 
out  by  our  people  from  year  to  year  fur  the  im- 
provement of  our  streets,  with  an  earnest  desire 
to  have  a  clran  and  well-paved  city;  but.  notwith- 
standing tbe  long  and  patient  submission  to  heavy 
taxation  which  they  have  borne  for  this  purpose, 
the  hope  has  not  been  realised.  Our  streets  to-day 
are  very  unsatisfactory,  and  many  of  them  are  in 
a  wretched  condition— full  of  holes  and  breaks, 
which  are  the  receptacles  of  filth,  too  dilapidated 
to  admit  of  successful  repair,  and  too  much  de- 
cay* 1  and  broken  up  to  be  cleaned  by  machine- 
sweeping.  The  truth  is.  our  Chicago  streets  are, 
as  some  one  said,  "all  tbe  time  giving  out,"  and 
have  to  be  replaced  with  new  paving. 

While  the  expense  of  such  a  vystein  is  very  bur- 
densome to  the  people  there  is  no  hope  for  relief, 
or  of  seeing  our  streets  well  and  completely  paved 
throughout  until  we  adopt  a  material  for  paving 
that  is  imperishable  and  sufficiently  hard  and  arj- 
i  to  stand  the  wear  of  heavy  and  continuous 


Is  the  great  desideratum,  the  crying  want  and 
need  of  all  our  American  cities,  for  tbe  experience 
of  them  sll  is  very  similar  to  that  of  Chicago. 

Wooden  blocks  of  any  sort  for  paving  streets  are 
a  delusion  and  a  snare,  a  luxury  at  first,  but  a  com- 
plete failure  in  the  end;  very  short-lived  ttlie  last 
rial  f  of  which  ia  simply  abominable),  while  the  con- 
tinual renewals  necessary  are,  in  the  aggregate, 
very  expensj  va.  Wooden  blocks,  when  decaying, 
absorb  all  kinda  of  filth  readily,  and  tha  exhala- 
tions from  many  miles  of  such  streets  in  a 
crowded  city  are  certainly  unhealthy  and  per- 
nicious, and  should  be  avoided  if  possible.  Good 
foundations  are  indispensable  to  having  good 
streets;  every  time  an  old  wooden  pavement  is 
removed,  the  debris  of  rotten  wood,  mingled  with 
j  the  original  read. bed,  makes  it  less  substantial 
and  linn.  I  could  fill  this  letter  with  solid  objec- 
tions to  the  use  of  wooden  blocks,  taken  from  our 
'  experience  in  this  city.  I  have  said  this  much, 
however,  and  spoken  thus  strongly  concerning 
this  class  ot  pavement,  because  ^Jj^0* 

which  is  tbe  manifest  cause6 of*** ibe  present  de- 
plorable condition  of  oar  streets.  We  have  ex- 
pended money  f  reel  t — enormous  sums  for  street- 
paving,  but  the  result  shows  that  we  have  done  so 
unwisely.  I  agree  with  you  exactly  that  "dura* 
bility,  healthfiilness  and  cheapness*1  are  tbe  indis- 
pensable requirements  in  the  coming  street  pave- 
ment to  ju-tify  approval  and  to  give  general 
satisfaction,  At  present  the  burden  of  expense  is 
oppressive,  while  the  comfort  realized  is  short- 
lived and  meager,  and  therefore  very  unsatis- 
factory. 

Urantte  blocks,  every  one  knows,  are  clean, 
healthy  and  durable,  all  of  which  is  desiiable; 
but  they  cannot  be  got  ou*  in  uniform  shape, 
and,  therefore,  will  not  make  a  tight  pavement: 
tbey  grow  slippery  and  turtle-bucked  by  lung  use. 
and  are  quite  noisy,  and.  above  all.  ale  t<:o  ex- 
pensive. They  cost  here,  when  laid,  from  (1  to 
14.50  per  square  yard. 

Qtanite  is  difficult  to  work,  and  cannot  be 
|  brought  to  that  smoothness  and  exactness  of  line 
'  necosory  to  give  uniformity  of  bearing  on  tbe 
i  sides,  or  evenness!  on  tbe  surface,  without  incur- 
ring an  expense  altogether  to)  great,  and  which 
j  puts  it  out  of  the  question.   The  noise  from  paas- 
1  ing  vehicles  on  a  paved  street  is  largely  due  to  the 
irregularities  of  its  surface ;  it  is  also  true  that  a 
heavily-loaded  truck  or  even  a  light  vehicle  is 
much  more  easily  drawn  over  a  comparatively 
smooth  surface  than  a  rough  one,  while  the  inevi- 
table friction  and  jar  occasioned  by  the  latter,  of 
course,  tend  to  wear  out  more  rapidly  both  the 
street  and  the  vehicles  which  pass  over  it.  There 
is  a  metallic  ring  or  prolonged  echo  from  granite 
blccks  which  adds  to  the  volume  of  sound  from  a 
street  thus  paved  when  crowded  with  passing 
vehicles,  but  with  blocks  made  of  crushed  and 
compressed  stone  this  continuity  of  sound  is  broken 
i  up,  and,  as  a  consequence,  the  noise  therefrom  is 
I  to  a  large  extent  avoided. 

The  Medina  sandstone  makes  a  fair  pavement  hi 
some  respects;  It  is  clean  and  healthy,  and  not 
|  slippery,  but  tbe  blocks  are  not  of  uniform  size, 
many  of  them  being  too  thin;  sufficient  compact- 
ness is  not  attainable,  and  the  water  runs  through 
to  the  foundation,  instead  of  off  the  street.  The 
cost  of  this  kinil  of  pavement  here  is  from  tS  to 
♦a.  BO  per  square  yard. 

Limestone  macadam  does  very  well  for  a  founda- 
tion, but  will  not  answer  for  the  surface  of  a  street 
where  there  is  heavy  traffic.  Tho  material  is  too 
soft,  absorbs  water  freely,  slacks  and  softens 
under  the  action  of  frost,  and  cats  away  rapidly 
under  the  grinding  wear  of  heavily-loaded' vehicles. 
We  all  know  what  a  limestone  turnpike  is  for  dost 
and  mud. 

The  limestone  asphalt  block,  made  from  lime- 
j  atone,  with  from  10  to  IS  per  cent,  of  asphalt  in  it, 
,  has,  to  a  very  considerable  extent,  the  aamo  objec- 
tions which  apply  to  limestone  macadam.  It  is  too 
soft  for  durability  under  severe  usage,  and  I  have 
no  faith  in  the  continued  and  permanent  adhe- 
siveness of  the  asphalt  put  into  It  which  ia  relied - 
upon  to  bind  and  hold  it  together.  Limestone 
in  its  natural  state  presents  too  soft  a  surface  to 
resist  the  incessant  wear  and  grinding,  pulveri- 
zing effect  of  the  many  passing  wheels  on  a  busy 
street.  To  crush  It  and  then  compress  it  into 
block  does  not  increase  its  hardness  nor  make 
it  equal  to  what  it  was  in  its  natural  state.  To  1 
mix  it  with  asphalt  does  not  harden  or  help  it 
in  this  regard.  In  my  opinion  this  block 
baa  not  the  hardness  necessary  to  give  it 
durability.  Tbe  original  substance  (limestone) 
being  known  to  be  too  soft,  and  aa  nothing 
is  added  to  it  which  remedies  this,  and  as  tbe 
process  which  it  undergoes  in  being  manufactured 
into  hlocks  necessarily  lends  to  soften  it  still  more, 
I  can  see  no  just  ground  for  hope  In  its  durability. 
I  have  seen  it  tried  here  along  with  granite  blocks 
aod  the  Pelletier  blocks,  under  a  severe  and  exactly 
equal  test,  and  it  wore  away  to  the  depth  of  three- 
quarters  of  an  inch,  while  the  granite  and  Pel  I* 
'  touchedunder  precisely  the  same 
le  several  kinds  or 


material  for  such  pavements  which  we  have  used 
here,  with  the  objections  to  each  briefly  noted.  I 
now  come  to  the  special  object  of  your  inquiry— to- 
wit,  the  Pelletier  paving  blocks.  I 
inch  atlent 


these  blocks  mu 


attention,  have  seen  them 


made,  have  noted  carefully  all  the  material  used, 
and  the  whole  process  of  making  them,  have  seen 
them  submitted  to  severe  practical  tests,  and  am, 
therefore,  prepared  to  speak  underslsndingly  con- 
cerning them.  They  are  firm,  clean,  handsome, 
durable,  healthful  and  cheap.  They  can  be  fur- 
nished to  contractor*  at  about  $1.30  per  square 
yard,  and  be  laid  complete  in  a  street  at  an  entire 
cost  of  about  83  per  square  yard.  Three  blocks 
ai-e  mode  of  bard,  durable  stone,  crushed,  thor- 
oughly dried,  mixed  with  10  per  cent,  of  iron  slag 
or  a  low  grade  of  irou  ore.  and  subjected  to  a 
thortugh  infusion  of  a  chemical  combination 
of  oxide  and  chloride  of  iron,  which  sets  as 
a  perpetual  binder,  growing  harder  snd 
firmer,  moie  granite-like,  with  air  and  ex- 
posure to  the  weather  and  seasons.  In  inanulac- 
ture  they  are  subject  to  great  compression,  which 
renders  them  very'  dense  and  compact,  absolutely 
impervious  to  water.  The  blocks  are  even  in  sur- 
face and  symmetrical,  with  slightly  beveled  edges, 
giving  a  good  and  sufficient  foothold  for  horses. 
Being  uniform  in  shape  and  exactly  true  in  line, 
they  can  be  laid  on  tbe  street  with*  such  compact- 
ness aa  to  form  almost  impervious  joints,  thus 
shedding  tbe  water  from  the  street  and  protecting 
tbe  road-bed  and  foundation,  which  ia  very  desir- 
able. And  being  laid  thus  compactly  from  curb  to 
curb  across  tbe  crown  of  the  street  gives  a  flattened 
arch  which  with  its  uniform  lateral  pressure  greatly 
assists  the  foundation  in  keeping  the  pavement 
intact,  and  free  from  sinks  and  depressions  of  any 
sort.  These  blocks,  when  freshly  made,  have  been 
subjected  lo  the  extremes  of  heat  and  cold,  which 
seemed  only  to  season  and  harden  tbem  rapidly. 

1  have  seen  the  following  severe  test  applied  to 
them  :  Fixed  rigidly  in  an  iron  box.  witti  granite 
and  other  blocks  by  the  side  or  them,  and  in  the 
same  test  for  comparison,  piesenting  an  exactly 
even  surface  at  the  start;  then  heavy  iron  wheels 
i  .  l  with  tbe  ordinary  width  of  tires)  were  paseed 
over  them,  propelled  by  machinery,  and  running 
in  a  circle  of  8  ft.  in  diameter,  which  made  tbe 
test,  you  will  observe,  much  more  severe  than  if 
running  in  a  straight  line,  because  of  the  steady 
impingement  of  the  wheels  upon  the  inner  line  of 
the  track.  The  first  ten  hours  the  wheels  were 
run  with  weight  equal  to  a  truck  weighing  8,118 
pounds,  paasmg  over  the  blocks  in  exactly  the 
same  track  18,800  times;  then  an  additional  run 
of  four  and  a  quarter  hours  was  made  with  weight 
equal  to  a  truck  weighing  10.882  pounds,  passing 
over  tbe  blocks  In  the  same  track  8,A0O  times 
more.  Weight  on  each  wheel  first  ten  hours, 
2.0138  pounds;  last  four  and  a  quarter  hours,  2,638 


tiers  were  scarcely  tot 
usage.  This  much  in 


After  this  severe  test  the  Pelletier  blocks  showed 
but  little,  if  any,  more  wear  than  tbe  granite,  the 
abrasions  upon  each  being  very  alight. 

The  Pelletier  blocks  kept  a  comparatively  rough 
surface,  not  glazed  or  slippery  like  the  granite. 
From  this  practical  and  severe  teat  I  am  satisfied 
that  tbe  Pelletier  blocks  will  stand  the  wear  of 
any  of  our  streets.  Now,  in  the  matter  we  are 
considering,  hardness,  permanent  adhesiveness 
and  iuiperiahablencas  are  the  essential  qualities 
necessary  to  give  durability;  cleanliness  and 
healthfulness,  being  thus  subserved,  naturally  fol- 
low, and  with  these  several  qualities  combined  and 
the  whole  obtainable  at  a  moderate  price,  we  have 
the  desideratum  so  widely  sought  for — to  wit.' a 
satisfactory  street  pavement.  The  Pelletier  blocks, 
in  my  opinion  (based  upon  tbe  reasons  herein 
given)  will  meet  and  fill  all  these  requirements. 

I  bave  received  letters  of  inquiry  concerning 
these  blocks  from  a  number  of  surrounding  States. 
The  demand  for  them,  as  soon  as  they  can  Is-  sup- 
plied, bids  fair  to  be  very  great.  Chicago  alone 
will  need  a  vast  quantity. 

Your  letter  found  me  on  a  sick  bed,  and  I  have 
not  been  well  enough  to  answer  it  until  to-day. 
Trusting  that  I  have  covered  sufficiently  the  sev- 
eral points  of  your  Inquiry.  I  am,  respectfully, 
Yours,  Charles  8.  Waller. 

— Milmulcee  Republican.  Feb.  *,  1883. 

LITERATURE. 

BUU>m  of  the  SL  Louie  Bridge.— By  C.  E.  Woodward, 
l*r«f  Math,  awl  Applrt.  Mech,,  Washington  Univer- 
rity.SL  Louis,  Mo.,  1881.  C.  E  Jonas  at  Co.,  St.  Louis. 
It  Is  so  seldom  that  we  have  a  full  and  reliable 
history  of  any  of  the  numerous  important  engi- 
neering works  executed  in  this  country  that  we  are 
especially  gratified  to  draw  attention  to  so  thor- 
ough and  well  digested  an  account  of  tbe  incep- 
tion, progress  and  completion  of  tbe  St.  Louia 
bridge  aa  the  above  book  furnishes,  dual  y  at 
the  completion  of  works  of  tfais  character,  tbe 
owners  are  more  interested  in  tbe  future  manage- 
ment and  revenue,  than  in  the  history  of  what  is 
often  a  bitter  and  costly  experiment.  The  engi- 
neers are  desirous  and  ambitious  for  new  fields  of 
labor,  and  cans 
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money,  to  pat  before  the  public  a 
post  achievement*. 

But  for  the  care  and  forethought  of  the  Chief 
Engineer  of  the  St.  Loaia  bridge,  the  above 
reasons  might  have  operated  to  deprive  us  of  a 
history  of  thia  work.  From  the  commencement  of 
actual  work,  however,  all  his  assistants  were  in- 
structed to  keep  fall  daily  lugs  of  all  the  opera- 
tions Immediately  under  their  control,  and  tkese, 
together  with  the  official  records  and  correspond- 
ence, formed  an  immense  store  of  reliable  data 
from  which  a  careful  historian  could  evolve  the 
true  story  of  the  difficulties  and  problems  con- 
stantly demanding  investigation  and  solution. 

Judging  from  the  work  before  us,  Capt.  Ead* 
found  such  a  historian  In  Prof.  C.  M.  Woodward, 
the  difficulties  of  whose  position  can  hardly  be 
appreciated  by  those  unacquainted  with  all  the 
facts  and  disputed  points.  It  was  no  easy  task 
to  digesrt  Gainfully  all  the  facts,  problems  and  ran. 
troverted  points,  and  give  a  reliable  and  interest- 
ing account  of  the  many  trials,  delays  and  diffi- 
culties, doe  not  solely  to  the  solution  of  new  and 
engineer-inn  pr  .Mem».  hut  to  linam  iul 
and  disputed  contracts  without  doing 
injustice  or  overburdening  the  volume  with  testi- 
mony. 

The  author  In  the  preface  remarks;  "The 
building  of  this  bridge  was  attended  with  contro- 
versies more  or  lees  sharp,  and  striking  differ- 
ences of  opinion.  1  have  endeavored  to  deal  with 
all  such  in  an  Impartial  and  judicious  manner 
*  *  *.  In  some  Instances  I  have  differed  from 
i  with  whom  I  would  gladly  agree 
If  I  have  wrongly  stated  the  position  of 
.  rty  on  any  point.  I  am  very  sorry,  I  have 
generally  relied  on  documentary  proof. 

From  the  mass  of  evidence,  he  has  mode  a  very 
clear  and  readable  account  of  this  work  from  its 
first  inception  to  the  final  testing  of  the  completed 
structure,  quoting  very  fnlly  from  original  docu- 

The  book  opens  with  a  clear  and  concise  account 
of  the  basin  and  regimen  of  the  Mississippi  River  ; 
a  sketch  of  the  attempts  to  bridge  the  river  at  St. 
Louis;  the  organization  and  consolidation  of  the 
rival  companies.  This  occupies  only  ill  pages  of 
the  volume.    The  remaining  chapters  treat  very 


|  I 
of  their  Apparently  nothing  has  been  overlooked  to  make 
;  this  volume  perfect  in  all  its  details,   and  its 
execution  reflects  great  credit  upon  the  publisher, 
C.  1.  Jones  A  Co.,  of  Bt  I-  .. 

We  can  confidently  recommend  thla  volume  as  a 
valuable  addition  to  every  engineer's  library,  and 
believe  any  careful  student  will  get  a  full  return 
from  its  perusal,  for  the  investment  demanded— a 
sum  not  unreasonable  for  a  book  so  wrll  edited, 
executed  and  illustrated  as  the  one  before  us. 
We  can  well  say  of  It  "  better  late  than  never." 


ACTION 


OF  HYDRAULIC  CEMENTS  UPON 
IMBEDDED  METALS. 


John  C.  Trautwine.  C.  E.,  in  a  communication 
to  the  Railroad  (tazettr.  dAted  Philadelphia.  Jon. 
11,  1888.  says:  "The  fact  that  this  Important  sub- 
ject has  of  late  been  brought  aomewtutt  promi- 
nently before  the  notice  of  civil  engineers  ana  build- 
ers induces  me  to  send  you  the  results  of  10  years' 
trial  by  myself.  The  hydraulic  cements  used  were 
English,  Portland  and  Louisville,  Kentucky,  be- 
sides which  I  tried  plaster  of  Paris,  both  pure  and 
mixed,  with  equal  measures  of  the  cements.  All 
were  of  about  the  consistency  of  common  mortar ; 
and  nil  were  kept  in  an  upper  room  during  the  ten 
years,  unexposed  to  moisture  other  than  that  * 
the  indoor  atmosphere. 

Tlte  metals  were  partly  embedded  in  the  pastes 
and  partly  protecting  from  them.  They  consisted 
of  cut  iron  nails  <some  of  which  were  galvanised), 

sheet  and 
eylin- 


The  result  at  the  end  of  ten  years  was  that  all 
the  metals  in  both  of  the  neat  cements  were  abso- 
lutely unchanged:  and  the  same  was  the  case  with 
those  in  the  plaster  of  Paris,  with  the  exception  of 
the  ungalnanizrd  nails,  which  had  become  covered 
with  a  thin  coat  of  rust;  as  were  also  those  in  the 
mixtures  of  plaster  and  cement,  but  to  a  leas  de- 
gree- 

This  experience  leads  to  the  inference  (already 
suggested  by  others)  that  moisture  or  dampness  b 
theliijuriou*  agent  in  those  cases  of  corrosion  of 
iron  und  lead  laid  in  cement  that  have  lately  up 
peared  in  the  journals;  and  that  if  damp 


we  tried  his  suggestion  of  reducing  0.1'  per  degree 
for  each  100  ft. 

After  grading  IS  miles  we  became  convinced 
that  the  resistance  did  not  increase  directly  as  the 
curvature,  but  that  it  was  much  less  than  the 
average  on  light  corvee,  and  much  more  on  sharp 
ones.  We  then  adopted  a  sliding  scale,  in  which 
the  reduction  was  only  0.08  ft.  for  a  1*  curve,  and 
increased  in  amount  ss  the  curve  became  sharper  ; 
so  that  for  an  8  curve  it  amounted  to  0.00  ft-  per 
degree  ;  and  18'  curves  were  made  level. 

When  the  track  was  finally  laid,  and  trains  run- 
ning, we  found  that  our  first  reduction  was  a  lit- 
tle too  much,  as  the  train  would  gain  speed  on  all 
curves,  without  any  more  steam. 

On  the  second  r>  miles  the  reduction  on  curves  of 
lees  than  8*  appears  to  be  about  right,  as  there  is 
no  perceptible  change  of  speed  when  running  off 
a  tangent  on  to  a  curve,  or  vice  versa.  But  on 
curves  shar|ier  than  It'  it  is  too  much,  as  on  the 
first  5  miles. 

Since  then  I  have  worked  out  the  following 
table.  It  is  derived  in  part  from  a  formula  giveu 
as  the  result  of  experiments  made  by  the  Belgian 
the  amount  of  i 


if      The  formula  is  R 


■  in  which  the 


Radiut — 55. 

radius  is  in  meters  ;  and  R  is  the  coefficient  of  the 


oi  cm  iron  nans  '.some  oi  wnicn  were  gaivar 
smooth  iron  wire  nails,  brass  in  both  she* 
wire,  xinc  in  sheet,  copper  wire,  and  solid 
ders  of  lead  I  in.  diameter. 


TaUt  of  cum  Kufetose*  „»rf  Ku»H*>Unt 
  Straight  LmuM.   


fullvof  the  sinking  of  the  three  grest  piers  by  be  absolutely  excluded,  both  cement  and  lime  uior- 
oom'pmsed  air  and  the  coffer-dam  work  of  the  ( prubably^protect  fro 


the  contracts  and  specifications  : 
the  manufacture  of  the  steel  and  Iron  ;  the  work- 
manship of  the  several  elements  of  the  arch  ;  the 
erection  of  the  arches  and  superstructure ;  the 
closing  of  the  spans ;  the  physiological  effects  of 
compressed  air;  the  strength  and  elasticity  of  ma- 
terials |  the  theory  of  the  ribbed  arch  ;  numerical 
calculations  and  stability  of  the  foundations  j 
ular  statements  of  the  dimensions  and 
of  material— iron,  steel,  wood  and  masonry  ; 
gineering  cost  of  the  several  classes  of  work  upon 
the  piers  and  superstructure,  and  various  other 
points  of  interest,  not  only  to  the  engineer,  but  to 
every  one  Interested  In  scientific  problems  snd  the 
practical  solution  of  difficult  questions  in  the  man- 
ufacture and  mechanical  manipulation  of  mate- 
rials. 

It  would  Ik  difficult  to  say  which  part  of  the 
book  does  not  contain  facts  and  opinions  of  great 
interest,  especially  to  every  engineer.  The  pages 
devoted  to  the  founding  of  piers  to  such  great 
depths  will  always  be  a  mine  from  which  to  gather 
facts  and  experience  for  all  interested  in  com- 
pressed air  work. 

The  solution  of  the  problem  of  erection  by  the 
methods  of  oahUsi  and  closing  of  the 
pie  matter  after  it 


employed  m  ordinary  constructions,  for  an  in- 
definite time. 

Such  entire  exclusion  of  dampness,  may  at 
times  be  somewhat  difficult  of  uttaimmvit:  for 
capillary  attraction  alone  (unaided  by  hydrostatic 
pressure)  will  cause  water  to  rise  several* Indies  in 
well-hardened  cement:  and  it  would  be  difficult  to 
assign  limit*  to  its  penetration  when  aided  bv  a 
high  head  of  water.  Ruin  water  is  well  known  to 
percolate  through  many  feet  in  depth  of  brick 
work  or  masonry  laid  in  lime  mortar,  even  when 
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ADJUSTMENT  OF  GRADES  TO  CURVES. 

The  following  communication  from  H.  A.  Mc- 
Ck-Unn,  Chief  Engineer  Nevada  &  Oregon  Rail- 
road, dated  Reno,  Nev.,  October,  18HI,  apcarcd  in 
the  Railroad  Ouztttr  of  Dec.  4,  1881: 

The  question  of  the  adjustment  of  grades  to 
Liajves  moot;  ivh;eb  lito  tiut  _>  rt  tL-veivecl  uuvtbiux 
like  the  consideration  which  it  deserves  from  all 
engineers  who  are  laying  out  the  lines  of  cur  rail- 
road* 


Mr.  Wellington's  book,"  "The  Economic  Theory 
g  of  the  spans— a  aim-  of  the  Location  of  Railways,"  is  the  only  one  of  the 
nplisbed,  but,  ut  the  kind  I  have  ever  heard  of  which  treats  of  tbu  sub- 
time,  looked  upon  with  doubt  and  much  croaking  jeet  in  such  a  manner  as  to  be  of  any  real  use  to  an 
by  some  of  our  most  experienced  engineers—  can-  engineer. 


not  fail  to  be  of  interest. 

The  book  would  not  be  complete  without  the 
carefully  and  clearly-written  chapters  upon  the 
analytical  investigation  of  the  ribbed  arch. 

The  chapters  upon  contracts,  controversies  and 
specifications  ana  the  manufacture  and  testing  of 
i  full  of  valuable  matter  and  inv 
i  with  the  forethought  of  the  publisher  in 
a  large  blank  space  at  the  ends  of  these 


For  the  production  of  this  admirable  book  Mr. 
Wellington  deserves  the  gratitude  of  the  engineers 
of  the  United  Slates,  and  something  mure  sub- 
stantial than  gratitude  from  railroad  companies 
who  are  building  new  roads. 

But  this  book,  good  as  it  is,  is  only  an  introduc- 
tion to  the  subject ;  and  as  there  have  been  no  ex- 
periments made  of  a  sufficiently  extended  charac- 
ter to  fully  determine  bow  much  reduction  of 


chapters  for  the  reader  to  write  the  following  or  grade  la  required  to  exactly  compensate  curve  re- 
other  "  morales  : "  alstance.  It  is  necessary  to  experiment  and  learn 

1st. — He  who  makes  a  new  design  and  specifics-  as  fast  as  we  can  from  experience, 

lions  after  the  contract  Is  made  must  expect  to  A  short  account  of  what  has  been  done  on  the 

pay  the  piper.  Nevada  A  Oregon  Railroad  in  this  way  may  be  of 

3d. — He  who  attempts  to  use  untried  forms  and  interest  to  others,  and  help  them  to  start  a  little 

pieces  beyond  the  experience  or  our  manutactur-  farther  ahead  In  the  subject  than  I  was  able  to  do. 

ers  and  requiring  tbo  development  of  new  plant  I  will  say  in  explanation  that  our  road  la  of  8-ft. 

must  expect  delays  and  failures.  gauge.   The  limit  of  grades  was  fixed  at  100  ft.  per 

The  extracts  from  the  numerous  tost*  made  upon  mile,  and  of  curves  at  18*.    As  we  had  to  grade 

the  material  and  finished  parts  of  this  structure  10  miles  before  we  had  any  iron  to  lay  down,  we 


are  very  interesting  and  instructive. 

The  text  is  fullv  illustrated  with  wood-cuts,  and 
the  full  details  of  the  structure  are  given  upon 
forty  full-page  lithographic  (dates  of  most  excel- 
lent execution,  the  handiwork  of  Wm.  P.  Gerhard, 
C.E.,  now  of  Newport,  R.  I.  In  addition  there 
nine  beautiful  artotypee  from  photo- 
the  erection  and  after  the 


had  to  build  that  much  on  faith,  and  test  our 
theories  afterward. 

On  page  184  of  his  book  Mr.  Wellington  shows 
that  the  slight  reduction  for  curves  heretofore 
made  hv  some  roadB  was  not.  enough  to  compen- 
sate the  limiting  resistance  of  curvature:  so.  as 
there  was  no  precedent  for  any  particular  amount, 


graphs  taken  during  the  erection  and  after  the      „^  ,   ,  — —         |  an  imagl 


The  second  column  gives  the  coefficient  of  re- 
sistance due  to  curvature  far  each  degree  of  curve 
up  to  SO".  The  amount  of  resistance  per  ton  was 
obtained  by  multiplying  2, 000  by  this  coefficient 
for  each  degree. 

Column  4  shows  the  grade  per  mile  on  a  straight 
line,  which  would  give  a  resistance  due  to  gravity 
equal  to  that  due  to  curvature.  To  obtain  it,  the 
resistance  per  foot  of  rise  was  taken  at  0.3*  lbs. 
From  this  one,  column  5  was  deduced.  It  shows 
the  amount  of  rise  per  station  on  a  straight  line 
which  would  produce  the  same  resistance  as  the 
given  curve  would  produce  on  a  level. 

To  use  the  table,  the  amounts  In  column  3  must 
be  subtracted  from  the  maximum  grade  on  a  tan- 
gent, and  the  result  will  give  the  amount  of  grade 
permissible  on  the  several  curves. 

With  any  given  maximum  rate  of  grade  on  tan- 
gents, the  table  will  show  the  maximum  degree  of 
curvature  which  ought  to  be  used  with  It;  for.  of 
course  do  curve  should  be  used  in  which  the  re- 
sistance due  to  curvature  alone  exceeds  that  due  to 
gravity  on  a  tangent. 

As  we  have  not  yet  laid  any  rails  on  thst  part  of 
the  line  which  was  laid  out  In  accordance  with 
this  table.  I  cannot  tell  how  nearly  correct  it  is, 
but  the  rates  of  grade  given  by  it  are  almost  ex- 
actly the  same  as  those  we  used  for  curves  of  lees 
than  8°  on  the  second  section.  So  I  think  it  is  a 
close  approximation  to  the  proper  amount  and  a 
safe  basis  for  further  experiments. 

The  following  query  from  C.  D.  Ward,  of  Jersey 
City,  appeared  in  a  later  issue  of  the  same  paper  : 

"  Referring  to  the  very  valuable  paper  bv  H.  O. 
McClellan,  Chief  Engineer  N.  &  0.  Railroad,  on 
'  Adjustment  of  Orades  to  Curves,"  in  the  Oazflte 
of  Dec.  3,  I  should  like  to  ask  where  he  liegins 
and  cuds  the  grade  reduction  for  curvature— 
whether  exactly  at  the  beginning  and  ending  of 
the  curve  or  at  some  point 
Wellington  suggest*. 

••  Also  what  reduction  be  ) 
on  a  standard  gauge  road  compared  to  his  8-ft. 
gauge."  _  _ 

The  metes  and  bounds  of  "  Sockuui."  Del.,  are 
stated  to  b<> — '■  commencing  at  the  State  line  at 
Whitelcysburg  and  running  east  until  the  line 
intersects  the  Felton  mad,  them:*  west  to  the 
Mary  hind  line,"  This  reads  like  the  description  uf 
an  imaginary  straight  line,  but  "Sockum"  is 
shaped  like  a  flat-iron,  with  the  point  toward  the 
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CONTRACT  AND  SPECIFICATIONS  FOR  THE 
(XJNSTHCCnON  OF  THE  SUPERSTRUC- 
TURE OK  THE  YOUUUIUOitENY  BRILKJF 
McKEESPORT.  PA. 


Attached  to  and  combined  with  these  epeciflca- 
tions  is  a  blue  print  giving  a  skeleton  plan  and 
profile  of  tbe  bridge.  an*l  also  sections  of  the  differ- 
ent floor  nystems. 

Alignment.—  The  alignment  from  the  west  abut, 
ment  of  the  bridge  to  the  center  of  Pier  No.  2  1. 
ten  (10)  degree  curra  to  the  right:  thence  a  tar„,nt 
to  the  center  of  Pier  No.  3  -.hencea  nre(.j>u„„,„ 
curve  to  the  right  to  »<  erof  Pi«r  N0/4. 

romp,  .unding  witr  degree  curTe  to  ifc, 

right,  said  aev  e  terminating  in  a , 

tangent r-  -  .orereaebmg  the  face 

of  the        t  thence  tangent.  The 

'  •  a  is  for  the  main  line  of  the 

v  •  M'-fc.  iV.tR. 

K  K  5  B.  «.— On  the  west  aide,  the  Monouga- 
bela  V  ,ri  .Shore  Railroad  branches  off  to  the  right 
ri,i.  the  Pittsburgh.  McKeeapurt  *  Yonghio- 
..,-»•  ii>  Railroad  with  a  ten  (10)  degree  curve,  be- 
ginning at  the  center  of  Pier  No.  8,  aa  shown. 

Grade*.— The  grade  from  the  weat  abutment  to 
the  center  of  Pier  No.  3,  la  level ;  thence  a  descend- 
ing grade  of  six  (0)  inches  per  hundred  feet  to  the 
east  abutment. 

Span*  Sot.  1  ami  3.— Spans  No*.  1  and  2  are  both 


luare,  two 


P«*<1  of  Pedestal  stones  three  (8)  feet  aqua 
(Si  fret  dppp,  baring  bases  of  Ave  fit  feet 
and  tws  (j)  - 

feet_, 

.  Mlf  Abutmmt.-E»*t 
brlSge  seat. 

.  luring  -The  copine;  projects  over  face*  of  walls 


p.  having  bases  of  Ave  <SJ  feet  square 
feet  deep,  resting  on  a  bed  of  concrete 
square  and  four  (41  feet  deep. 
fsUf.-Eaat  abutment,  four  (4)  feet 


six  (6)  inches. 


on  the  ten  (101  degree 

Span  So.  1. — Span  No.  1  measures  ninety  (Ml 
feet  on  the  chord  from  the  face  of  the  back  wall 
of  the  west  abutment  to  the  center  of  Pier 


No.  1. 


.  Ab.  «. 


spans,  having  pin- 
tlon  trusses  shuwn. 

The  floor  beams  to  be 
to  every  post. 

The  stringers  to  be 
as  shown:  top  of 
chords. 

Depth  of 
center  to  center  of 
(10)  feet  king. 

Depth  of  floor 
eighteen  (18)  inches. 

Depth  of  Stringer*. — Depth  of  stringers,  twelve 
(13)  inches.  The  stringers  to  be  composed  of  four 
twelve  (12)  inch  light  I  beams,  packed  two  to- 
gether, aa  shown,  and  riveted  to  floor  beams,  the 
joints  of  the  I  beams  to  be  broken  and  each  I 
beam  continuous  for  two  panel  lengths  and  joints 
spliced  on  both  sides  and  well  riveted. 

Spans  1  and  2  to  have  lop  and  bottom  lateral 
bracing  at  each  pane),  with  vibration  rods  at  each 
panel  point. 

Tie*.— Ties  to  be  nine  (9)  inches  wide  with  three 
(8)  inches  apace  between  them,  or  twelve  (12) 
inches  from  center  to  center,  of  beat  quality  white 
one-half  Of)  inch  on  top  of 


seven  (7)  f  oet  from  center  of  either  track,  and  the 
outside  trusses  will  be  about  seven  (7)  feet  six  (8) 
inches.  Span  No.  8  to  be  a  double  cancellated 
truss.  Panels  to  be  same  length,  measured  on  cen- 
ter of  track.  By  this  arrangement  there  will  bo  a 
abort  panel  at  one  end  of  each  truss  and  a  long  one 
at  the  other  end,  the  short  panel  in  one  truss  being 
opposite  the  long  panel  in  t  he  other  truss. 
Panels  about  sixteen  (10)  feet  six  (6)  inches  In 
length. 

Floor  Beam*. — The  floor  beams  to  be  plaoed  at 
right  augles  to  the  center  line  of  the  trace  ;  to  be 
composed  of  plate  girders  two  (2)  feet  deep,  sus- 
pended by  wrviught-inin  plates  from  the  chord 
pins,  the  plates  being  riveted  to  the  floor  beam, 
having  several  strengthening  plates  at  the  end  of 
floor  beams  and  a  bent  angle  at  the  top  of  floor 
beams  as  shown, 

Sfrinflrrs.—  Two  longitudinal  plate  girder  string- 
ers, twenty  (20)  incites  deep,  to  be  riveted  to  floor 
beams,  as  shown  ;  to  be  five  (5)  feet  from  center  to 
center.  The  stringers  to  be  covered  with  ties  of  beat 
quality  white  oak.  six  (6)  inches  by  nine  (9)  inches 
by  nine  (9)  feet  (except  those  as  specially  referred 
to  for  elevating  track  on  spans  2  and  4),  spaced 
twelve  (2)  inches,  center  to  center. 

<7uards.— One  fool  distant  in  the  clear  outside  of 
raits,  guard  timbers  will  be  placed,  eight  (8)  inches 
by  six  (6)  inches  in  section,  of  beat  quality  white 
oak,  notched  down  one-half  (',)  inch  on  Ilea,  sup- 
ported by  two  lines  of  best  quality  white  pine 
stringers. 

Wooden  Stringer*.-- The  wooden  stringers  to  be 
holted  at  the  ends  to  bent  angle  rests  or  chairs 
riveted  to  floor  beams.  The  guards  to  be  bolted  to 
each  side  i 


rodent 


side  of  each  floor 


sb  ta  is    T.t   -t.io  g.a  *.io  s.0 


nil 


feet  on  the  chord  from  center  of  Pier  No.  1  to 
center  of  Pier  No-  2. 

Span  So.  8.— Span  No.  8  measures  two  hundred 
and  thirty-six  (i»8)  feet  from  canter  of  Pier 
tin.  2  to  center  of  Pier  No.  8' 

Span  Xo.  4. — Span  No.  4  measures  one  hundred 
and  ihirtv-*even  (1*7)  feet  and  six  61  inches  on  the 
chord  of  the  live  (3)  degree  curve  from  center  of 
Pier  No.  8  to  center  of  Mer  No.  4. 

Span  .Vo.  3.— Span  No.  5  measures  one  hundred 
and  ibirtv-seven  (187|  feet  and  six  (6|  inches  on  the 
chord  of  the  seven  (7)  degree  curve  from  center 
of  Pier  No.  4  to  oenter  of  East  Shore  Pier  No.  3. 

Span  So.  6. — Span  No.  6  measures  sixty-eight 
(88)  feet  on  the  chord  of  the  seven  (7)  degree  i 
curve  from  center  of  East  Shore  Pier  No.  0  to  cen- 
ter of  next  pier.  No.  8. 

Iron  Trestle. — From  end  of  span  No.  a  to  the  east 
abutment,  there  are  five  spans  of  plate  girders 
built  on  Iron  treaties,  each  span  measured  on  the 
chord  of  the  seven  (7;  degree  curve.  The  tinst  span 
is  thirty-four  (34)  feet  from  oenter  of  pier  No.  e  to 
first  bent:  tbcu  three  (8)  spans  of  thirty-two  (82) 
feet  each  from  center  to  ceburof  bents;  last  span, 
thirty -six  (86)  feel  from  center  of  last  bent  to  the 
back  wall  of  the  abutment,  or  thirty. two  (821  feet 
and  six  («)  inches  to  the  face  of  the  abutment.  By 
face  of  the  abutment  is  meant  Ibe  front  of  the 
wall  under  bridge  seat  coping,  said  coping  project- 
ing six  (111  inches. 

XaBOtTBY. 

Wert  Abutment.— The  west  abutment  has  a 
■  seat  of  Ave  (5)  feet,  measured  on  tlie  center 
The  face  of  abutment  is  built  askew  to  the 
of  span  No,  8,  at  an  angle  of 


The  bottom  of  ties  to  be  level.  The  top  of  ties 
to  be  Are  and  one-half  i  S'j  i  inches  above  top  of 
inBidu  Btringer  and  beveled  out  to  out  of  chords 
sufficient  to  give  one  (1)  inch  elevation  on  outside 
rail.  The  full  elevation  to  continue  to  the  center 
of  pier  No.  3;  then  gradually  decreasing  to  a  point 
fifty  (SO;  feet  distant  from  pier  No.  2,  on  span  No. 
8,  where  the  rails  are  to  be  level.  The  canter  of 
track  to  be  on  the  regular  grade,  tbe  elevation  to 
be  obtained  uv  raising  the  outside  rail  one-half  (Wl 
inch  and  depressing  the  inside  rail  one-half  ('.i 
inch. 

Width  of  Truss.— Width  between  centers  of 
trusses  eleven*  1 1)  feet.  The  versed  sine  at  the  center 
of  the  span  on  tbe  curve  is  about  twenty-one  (21) 
inches.  The  spans  are  to  be  so  arranged  as  to  have 
half  of  tbe  versed  sine  taken  up  by  tbe  track  at 
the  center  of  the  spans,  and  the  other  half  at  tbe 
ends  of  the  span*.  The  parts  of  lb*  trusses  which 
receive  the  excess  weight  on  account  of  the  curve, 
to  be  increased  in  dimensions  to  allow  for  the  in- 
creased weight  of  the  moving  load  at  those  points. 

Guard*. — Guard  rails  to  be  placed  at  a  distance 
of  one  (1)  foot  in  the  ciear  from  the  outside  of  the 
rails,  composed  of  tbe  beat  quality  of  while  oak, 
eight  (8)  Inches ' 
notched  down 

three-quarter  (\ Hrif  h*  bolts,  and  bolted  twice 
through  the  ties  between  floor  beams. 
Gauge  of  JVocfc— The  gauge  of  the  track  to  be 


and  twice  between  floor  beams.  The  ties,  as  wall 
aa  guards,  to  be  counter-sunk  one-half  (}<)  inch. 
The  wooden  stringers  to  be  six  (8)  inches  by  six- 
teen (If)  inches  in  section. 

Post).— The  posts  of  trusses  to  be  continued  to 
the  top  of  the  floor  beams.  The 


oi  toe  rssn  quality  ot  wmie  ooa, 
by  sis  (•)  inane*  In  section  ;  to  be 
one-half  (Ul  inch  on  tbe  ties  and 
p  flanges  of  the  floor  beams  with 


I"  2.  3  and  4  are  built  aakew  to 
at  produced  of  span  No.  3,  at  an  angle  of 
i  (80)  degrees:  piers  S  and  8  at  an  angle  of 
fifty -eight  (5*i  degrees  to  the  same  line,  f  All  tres- 
tle piers  built  parallel  to  pier  No.  8  and  to  the  face 
of  She  east  abutment. 

Pier  So.  1.— Pier  No.  1  has  a  width  of  eight  |8) 
feet  on  tbe  top  of  the  coping  out  to  out.  measured 
at  right  angles  to  axis  of  pier. 

Pier*  So*.  2  and  8.— Piers  No*.  2  and  8  are  ten 
(10)  feet  wide  on  top  of  coning,  at  right  angles 
to  axis  of  pier. 

Pier  So.  4-— Pier  No,  4  m  nine  (9)  feet  wide  on 
top  of  coping,  at  right  angles  to  axis  of  pier. 

Pier  So.  3. — Pier  No.  3,  or  East  Shoie  Pier,  is 
seven  (7)  feet  wide  on  top  of  coping,  at  right 
ancles  to  axis  of  pier. 

Pier  So.  8.— Pier  No.  8  is  six  (6)  feet  wide  on  top 


four  (4)  feet  eight  and  three-quarters  (8^)  inches 
on  a  tangent,  and  four  (4)  feet  nine  and  three- 
quarters  (vJ4  i  inches  on  spans  I  and  2. 

Span  So.  2. — Span  No.  3  shall  be  abown  in  two 
ways: 

First,  a  detailed  plan  shall  he  shown  for  a  single 
track  forthe  P.,  UcK.  *  Y.  R.  R 

Second,  a  detailed  plan  shall  be  shown  of  three 
trusses,  so  ss  to  allow  the  connection  of  the  M.  E. 
8.  R.  R.  with  in.'  P.,  M-.-K.  Sc.  Y.  R,  R .  at  the  cen- 
ter of  Pier  No.  2,  as  shown  in  plan. 

Span  So.  8. — Span  No.  8  measures  two  hundred 
ana  thirty-six  (286)  feet  from  center  to  center  uf 
Her*  2  and  8.  The  distance  from  inner  edge  of  in- 
clined end  post*  to  oenter  of  track  to  be  not  lesstfaau 
seven  (7)  feet.  The  centers  of  trusses  to  be  equally 
distant  from  center  of  track. 

The  south  trusses  of  all  through  spans  to  be  so 
arranged  that  If  It  is  desired  to  double-track  the 
bridge  at  any  subsequent  time-,  they  can  be  re- 
placed by  heavier  trusses  and  the  old  trusses  moved 
out  and  placed  in  the  proper  position  for  a  three- 
trussed  oouhlotrack  bridge  ;  by  this  arrangement  [ 
the  floor  beams  will  not  be  ohanged.  The  nearest 
edge  of  inclined  snd  post*  of  We?- truss  to  he' 


to  be 

twenty-seven  (27)  feet  deep,  center  to  center  of 
chords  :  to  have  lateral  bracing  between  trusses  at 
every  panel,  at  a  height  of  nineteen  (19)  feet  from 
the  base  of  rail  to  the  bottom  of  braces ;  also,  vi- 
bration rods  between  top  chord  bracing  and  inter- 
mediates.  Tbe  trusses  to  be  braced  laterally  at 

',  top,  intermediate  and  at  bottom. 

[  Span*  4  and  3.— Spans  4  and  5  are  practically 
alike  so  far  as  design  of  truss  and  length  of  spans 

lore  concerned,  both  single  cancellated  Iriissce, 
measuring  one  hundred  and  thirty-seven  (187)  feet 
au  (6)  inches  on  chorda,  center  to  center  of  piers. 
Span  No.  4  la  on  a  Ave  (5)  degree  curve.  Span  No. 
3  la  on  a  seven  (7)  degree  curve.  The  floor  systems 
to  be  the  same  aa  on  span  No.  8.  likewise  tbe  ar- 

8B«S  whU* 

Flour  beams  to  be  at  right  angles  to  center  line 
of  truss.  At  do  point,  either  at  the  ends  of  tbe 
spans  or  centers,  shall  there  be  less  than  seven  (7) 
feet  clearance  between  oenter  of  track  and  nearest 
point  of  inclined  end  posts  or  projection  of  top 
chord.  The  same  arrangement  of  trusses  for 
double  tracking  thall  be  aa  provided  in  span  No. 
3.  Tbe  trusses  bearing  an  excess  of  moving  load, 
owing  to  tbe  curve,  shall  have  their  parts  I  in  reused 
fur  the  additional  loads.  The  i  aitiT  rail  to  have  an 
elevation  of  three-quarter  (VI  inches  over  the 
inner  rail  on  both  spans.  The  center  of  track  being 
on  the  regular  grade.  The  elevation  being  made  in 
the  ties,  as  mentioned  in  spans  Note  1  and  2.  The 
elevation  of  outer  rail  commencing  fifty  (60)  feet 
back  on  span  No.  3.  Trusses  for  spans  4  and  3  to 
be  nineteen  (19)  feet  deep  from  center  In  center  of 
chorda,  with  top  and  bottom  lateral  bracing. 

The  clearance  way  from  the  bsae  of  rail  to  the 
bottom  of  any  overhead  intermediate  bracing  or 
top  lateral  bracing,  in  alf  through  spans,  shall  be 
nineteen  ( I9|  feet. 

Span  .Vs.  6.- Spun  No.  B  DO  be  a  deck  span  com- 
posed of  two  Iron  [date  girders,  six  (111  feet  deep, 
seven  (7)  feet  six  (til  Inches  between  center  of  gird- 
ers. Floor  system  as  shown  in  sketch  marked 
"  Fk  or  for  Trestle  Spans  and  Span  No.  6."  Thn 
girders  arranged  to  luive  the  versed  sine  of  curve 
at  center  of  span  half  overcome  at  ends  of  girder* 
and  half  in  the  center,  aa  there  is  a  versed  sine  of 
about  eighty 
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The  girders  to  bp  well  >  need  laterally,  top  and 
bottom,  and  also  to  bsve  Titration  rods. 

Tbe  treaties  to  be  all  nf  the  same  bright,  fifteen 
(15)  feet  seven  and  one-hnlr  f7J.il  inches  from  the 
base  of  nil  to  top  of  pedestal  block*.  The 
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to  he  as  shown.    All  plate  girders  to  be  liiree"> 
feet  deep  and  seven  (7)  feet  aix  (•)  inches  betw 
center*,  having  top  and  bottom  lateral  bra<H'< 
vibration  rods.   The  floor  system  curnpn* 
quality  white  oak:  minimum  sine  l«!  •  ,i 

inches  by  twelve  (U)  Inch™  in  *•  0„ut 
nine  <»)  feet  eight  (81  incite-,  lor  .  it.u  -th 

to  suit  the  curve  project!-  dera"as 
— ed  three  i:>  T  fifteen  (15) 

rtocen:-  ^  *n  on  the  irinl 

"'"»r  ■  .  three-quai 

.  *  '     '    .n  tie* 

ll*  If 


ree-quarters^) 
as  mentioned 


r7k-nr  f  . 


...  4  and  ft 
iai'9  eight  (8)  inches  by  six  (III 
.  ...ty  white  oak,  as  shown,  placed 
•>f  girders,  notched  one-half  (Vp  inch  on 
,  ami  bolted  to  every  sixth  tie  with  three-quar- 
ters (Sf)  inch  bolts.  Two  spans  of  the  iron  trestle 
to  be  braced,  as  shown,  longitudinally  and  diagon- 
ally. Etch  bent  to  have  horizontal  cross-bracing, 
top  and  near  bottom,  and  to  bare  vibration  rods. 
The  font  ot  each  post  to  have  a  large  base,  bolted 
to  pedestal  block  with  two  one  (I)  inch  bolts. 

Material. — All  parts  of  the  superstructure  to  be 
oompueed  of  wrought  iron,  except  bed-plates  and  ' 
washers,  which  may  be  of  cast  iron. 

Sfroin  Sheets.— Contractor*  must  submit  with  , 
their  proposals  full  strain  shoot*  for  each  span.  I 
The  strain  sheets  must  show  for  each  member  of 
every  truss  the  total  strain  sustained,  and  the  net 
dimensions  and  area  of  cross-section ;  also,  the  dead  I 
weight  assumed  in  the  calculation,  and  the  result- ' 
ing  weight  of  the  structure,  which  must  not  be! 
than  the  read  weight  assumed.    In  cnlculat 


shearing  strain  per  square  inch  shall  not 
1.000)  pounds,  nor  thepres- 


ing  strains,  the  length  of  span  shall  h«  understood 
to  he  the  distance  between  cent, 
trusses  and  between  centers  of 
all  beams  and  girders. 

The  contractor  will  be  required  to  furnish  and 
build  the  total  superstructure  in  place,  including 
tirs,  guard  rails  and  wooden  stringers— everything 
but  the  rails. 

Loads.— The  entire  bridge  will  be  proportioned 
to  cany  the  following  lixods  : 

Dead  Load  — 1st.  The  weight  of  iron  in  the 
strurtnre. 

2d.  A  floor  weighing  four  hundred  (400)  pounds 
per  lineal  foot  of  frae*,  to  consist  of  the  rails,  lies, 
guard  timbers  and  wooden  stringers  only. 
These  two  items  to  constitute  the  "  dead  load." 
Storing  Load. — 3d.  A  moving  load,  consisting  of 
two  **  consolidation"  engines,  coupled,  followed 
by  a  train  weighing  one  gross  ton  per  lineal  foot 
This  "  live  load"  being  concentrated  upon  points 
distributed  a*  in  thc-diagram. 
The  maximum  strains  due  to  all  positions  of  the 
-  ■<  live  load  "  and  to  the]"  dead  load  "  shall  be 


nd  to  the]"  dead  load  "  shall  I 
all  parts  of  the  structure, 
o  provide  for  wind  strains  an 


Wind  Strains.— To  provide  for  wind  strains  and 
vibration*,  the  top  lateral  bracing  In  deck  spans 
and  the  bottom  lateral  bracing  in  through  spans 
shall  be  proportioned  to  resist  a  lateral  force  of 
five  hundred  (MO)  rotunds  for  each  foot  of  the 
span,  three  hundred  and  lifty  (.130)  pounds  of  this 
to  be  treated  as  a  moving  load.  The  bottom 
I  bracing  in  deck  spans  and  the  top  lateral 
[  in  through  spans  to  l*>  proportioned  to 
:  a  lateral  force  of  one  hundred  and  fifty  (150) 
pounds  per  lineal  foot  of  span.  Variations  in 
temperature  to  the  extent  of  one  hundred  and 
fifty  (ISO)  degree*  shall  be  provided  for  in  ail  parts 
of  the  structure.  All  parts  shall  be  so  designed 
that  the  strains  coming  upon  them  can  be  accur- 
ately calculated. 

PROrvtmo*  OF  lVAJtTs. 

1.  TtiuUe  Strains.— All 
shaH  be  so  proportioned 

th^TheVoliowlng1?        COai*  *  gre*t®r  UDal"a 

Lbs  per 
*q. la. 

St  bracts*  .   1'tOtXI 

l  cbtnl*  snj  mail.  tUsn-asal*   10,000 

f-n>l.  and  Img-  vertical*   8.000 

Wi^E^S^—  7.00. 


P  -  the 
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L  -  .11  of 
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.east  radius  of  gyration  of  the  section 

in  r.«  l.--. 

i  no  lateral  struts  shall  be  proportioned  by 
„  abovn  formulas  to  resist  the  resultant  due  to  an 
assumed  initial  strain  of  ten  thousand  (10,000) 
pounds  per  square  inch  upon  all  Ibr  rod*  attaching 
to  them,  produced  by  adjusting  the  bridge. 

4.  In  girders,  compression  shall  be  limited  As 
follows  : 

In  riveted  plate  girders  used  as  cross  floor 
beams,  gross  section,  6.000  pounds  per  square 
inch. 

In  riveted  longitudinal  plate  girders,  over 
twenty  |20|  f.  el  long,  gross  section,  8.000  pounds 
per  square  inch. 

In  riveted  longitudinal  plate  girders,  under 
twenty  (20i  feet  long,  gross  section.  5,000  pounds 
per  square  inch. 

5.  V'ai-Mibfe  Strain*.— Member*  subjected  to  al- 
ternate strains  of  tension  and  compression  shall  be 
proportioned  to  lealst  each  of  them.  The  strains, 
however,  shall  be  assumed  to  be  increased  bv  an 
amount  equal  to  four-fifths  (J)  of  the  least 
strain. 

fl.  Shearing  Strains.— The  rivets  and  bolts  con- 
necting all  parts  of  the  girders  must  be  so 
that  the  shearing  stral 
exceed  six  thousind  (0. 

sure  upon  the  bearing  surface  exceed  twelve 
thousand  (12,000)  pounds  per  square  inch  of  the 
projected  semi-intrados  (diameter  X  thickness  of 
piece),  of  the  rivet  or  bolt  hole. 

7.  Strain*  on  fins.— Pins  shall  be  so  propor- 
tioned that  the  shearing  strain  shall  not  exceed 
seven  thousand  (7,000)  pounds  persquareinch,  nor 
the  crushing  strain  upon  the  projected  urea  of  the 
semi-intradiBt  (diameter  multiplied  by  thickness  of 
piece),  of  any  member  connected  to  the  pin.  be 
greater  than  'twelve  thousand  (13,000)  ix.und*  per 
square  inch  :  nor  the  bending  strains  exceed  twelve 
thousand  (13,000)  pounds  per  square  inch  on  the 
top  chord  pins ;  nor  fifteen  thousand  (15,000) 
pounds  per  square  inch  on  the  bottom  chord  pins, 
when  the  centers  of  bearings  of  the  strained  mem- 
bers are  taken  as  the  points  of  application  of  the 
strains. 

8.  Plate  (lirders. — Plate  girders  shall  be  propor- 
tioned upon  the  supposition  that  the  bending  or 
chord  strains  are  resisted  entirely  by  the  upper 
and  lower  flanges,  and  that  the  shearing  or  web 
strains  are  rr*ist**d  entirely  by  the  web  plate. 

9.  Slaying  of  Compression  Flanges. — The  com- 
pression flanges  of  beams  and  girders  shall  be 
staved  against  transverse  crippling  when  tbeir 
length  is  more  tluin  thirty  times  their  width. 

10.  H'Hffk  of  Plates.— Tan  unsupported  width 
of  any  plate  subjected  to  compression  shall  never 
exceed  thirty  times  its  thitkneia. 

11.  Met  Sections. — In  members  subject  to  ten- 
sile straius  full  allowance  shall  be  made  for  reduc- 
tion of  section  by  rivet-hole*,  screw  thread*,  etc. 

12.  Web  Sectums. — The  iron  in  the  web  plates 
shall  not  lx-  subject**!  to  a  shearing  strain  of  more 


inch, 
than  three-eighths 


3.  Compressive 
berg  shall  be  so 
irar.m     load  sh 
greater  strain  than 
ing  formulas: 

8.000 

P  = 


diameter  of  the  punch  by  t 

'  'So0' All  rim  botes  must  be  so  accurately  punched 
that  when  the  several  parts  forming  one  member 
are  assembled  together,  a  rive!  one-BixUenlh  (ft) 
inch  leas  In  diameter  than  the  hole  can  \<e  eutcrod 
hot.  into  any  bole  without  reaming  or  straining 
the  iron  bv  ••  drifts." 

11.  The  rivets,  when  driven,  must  completely 
fill  the  holes. 

12.  .Surf  Heads.—  The  rivet  brails  must  be  hem- 
ispherical, and  nf  *  uniform  aixeforthe  same-siied 
rivets  throughout  the  work.  They  must  I*  rull  and 
neatly  made,  and  be  concentric  to  the  rivet  hole. 

18.'JUacAin«  RHwfian.-Wherever  possible,  all 
rivets  must  be  machine  driven. 

14.  Jluiff  Member*.— The  several  pieces  forming 
one  built  member  must  fit  closely  together,  ami 
when  riveted  shall  be  free  from  twists,  bends  and 
open  joints. 

15.  Joints.— All  joint*  in  riveted  work,  whether 
in  tension  or  compression  member*,  must  be  fully 
spliced,  us  mi  reliance  will  be  placed  uponabutting 
joints.  The  ends,  however,  must  be  dressed 
straight  and  true,  so  that  there  shall  be  no  open 


by  the  follow- 


 «,000_ 

P  =  ,         ■.'       for  compression 

1  +  .10.00. .k" 

with  one  pin  ami  one  square  end. 


with  pin  1 


I  than  four  thousand  (4.0001 
( and  no  web  plate  shall  be 
(I)  of  an  Inch  in  thickness. 

DETAILS  or 

1.  Onnccf  ion*.— AU  the  connections  and  details 
I  of  the  several  parte  of  the  structure  shall  be  of 
such  strength  that,  upon  testing,  rupture  shall 
occur  in  the  bodv  of  the  member*  rather  than  in 
any  of  their  details  ami  connections. 

8.  Accessibility.— Preference  will  be  had  for 
such  detail*  us  will  be  most  scot 
tii in,  cleaning  and  painting.  No 
be  allowed  in  the  structure. 

3.  II Vb  Join  ts.— The  webs  of  plate  girders  must 
be  spliced  at  all  joint*  by  a  plate  on  each  side  uf 
the  web.    T-irou  must  not  be  used  for  splices. 

4.  Stiffening  of  Webs. — When  the  least  thick- 
ness of  the  web  is  less  than  one-eightieth  (ft)  of 
the  depth  of  a  girder,  the  web  shall  be  slirtened 
at  'ntervals  not  over  I  wic-e  the  depth  of  the  girder. 

5.  Pitch  of  MreU.—  Hie  pitch  of  rivet  in  all 
classes  of  work  shall  never  exceed  aix  (fl)  inches, 
nor  sixteen  times  the  thinnest  outside  plate,  nor  be 
loss  than  three  diameters  of  the  rivet. 

0.  Diameter.— The  rivets  used  will  generally  bo 
three-quarters  ( >„)  inches  and  seven-eighths  (;,) 
inches  in  diameter. 

7.  Rirtt  Hotrs.—The  distance  between  the  edge 
of  any  piece  and  the  center  of  a  rivet  hole  must 
never  he  Ins  than  one  and  one-quarter (1  j)  inches, 
except  for  bars  less  than  two  and  one-half  i*3Vj ) 
inches  wide ;  when  practicable,  it  shall  be  at  least 
two  (2)  diameters  of  the  rivet. 

8.  Wide  Flanges.— When  plates  more  than 
twelve  (12)  inches  wide  are  used  in  the  flanges  of 
plate  girders,  an  extra  line  of  rivets  with  a  pitch 
of  not  over  nine  (0)  inches  shall  be  driven  along 
each  edge  to  draw  the  plates  togrtbt-r  and  prevent 
the  entrance  of  water. 

0.  Puiicainff.— In  punching  plate  or  other  iron 
the  diameter  of  Ihe  die  shall  111  no  ca-e  ex.-eed  the 


joints. 

Id.  Lower  Ckonfs  and  Suspension  Bars.— Ths 
heads  of  eye  bar*  shall  be  so  proportioned  that 
the  bar  will  break  in  the  body  instead  of  in  the 
eye.  The  form  of  the  head  and  the  modeof  manu- 
facture shall  be  subject  to  the  approval  of  the  Chief 
F.ogii  rer,  Each  proposal  !•  kf.  aecompa-ii.il  »J  n 
statement  giving  method  of  manufacture  of  eye- 
bars. 

17.  The  bars  must  be  free  from  flaws  and  of  full 
thickness  in  the  necks.  They  shall  be  perfectly 
straight  before  boring.  Tile  holes  shall  be  In  tho 
center  of  the  heads  and  on  the  center  line  of  the 
bar. 

18.  The  bars  must  be  bored  uf  exact  lengths,  and 
the  pin  holes  one  sixty-fourth  I,1,)  of  an  inch 
larger  in  diameter  than  the  pins, 

19.  FaeUng  Pins.— The  lower  chords  shall  be 
packed  as  narrow  as  possible. 

21).  The  pins  shall  be  forged  and  turned  straight 
and  smooth,  and  shall  Ml  the  pin  holes  within  ono- 
sLxty-founh  (ft)  of  an  inch. 

Si.  The  diameter  of  the  pin  shall  not  be  less 
than  two  thirds  (S3)  the  largest  dimension  of  any 
tension  member  attached  to  it.  its  effective 
length  shall  not  be  irreaier  than  the  breadth  of 
tlie  foot  of  the  post  plus  four  limes  the  diameter  of 
the  pin.  The  several  members  attaching  to  the 
pin  shall  be  packed  close  together,  and  all  vacant 
spaces  between  tlie  chords  and  posts  must  bo  filled 
with  wrought-lron  filling  rings. 

23.  I'pset  funs.— All  rods  with  screw  end*  shall 
be  upset  at  the  ends  so  that  the  diameter  at  the 
bottom  of  the  threads  shall  be  one-sixteenth  (ft) 
inch  largrr  than  any  part  of  tho  body  of  the  bar. 

ML  Au  threads  must  bo  of  the  United  States 
standard,  except  at  the  emls  of  the  plus. 

31.  Floor  Beam  Hangers.— Floor  beam  hangers 
shall  be  so  placed  that  they  can  be  readily  exam- 
ined at  all  times. 

25.  Compression  Members. — Compression  mem- 
bers shall  be  of  wrought  iron,  of  approved 
forms. 

26.  Pitch  of  Rivets.— The  pitch  of  rivets  for  a 
length  of  two  diameters  at  the  ends  shall  not  be 
over  four  times  the  diameter  of  the  rivets. 

27.  The  open  sides  of  all  trough-shaped  sections 
shall  be  stayed  by  diagonal  lattice  work  at  dis- 
tances not  exceeding  tlie  width  of  the  member. 
The  size  of  bars  shall  be  duly  proportioned  to  ths 
width. 

28.  I'm  Holes. — All  pin  holes  shall  be  reinforced 
by  additional  material  so  as  not  to  exceed  the  al- 

on  the  pins.   These. reinforcing 
enough  rivets  to  transfei  ths 


proportion  of  pressure  which 1  comes  uponjhem. 


1  holes  shall  be  bored 


lar  Ui  u  vertical  plane,  passing  through  the  center 
line  of  each  member  when  placed  in  a  position 
similar  to  that  it  is  to  occupy  in  the  fliiislied  struc- 


ture. 

80.  Abutting  Joints.— The  etids  of  all 
ended  members  shall  be  planed  smootl 
actlv  square  to  the  center  line  of  strain. 

81".  All  members  roust  be  free  from  twists  or 
bends.  Portions  exposed  to  view  shall  be  neatly 
finished. 

32.  Lateral  Bracing.— In  no  case  shall  any  lat- 
eral or  diagonal  rod  have  a  less  area  than  three- 
quarters  1%)  at  a  square  inch. 

XI.  The  attachment  of  the  lateral  system  to  the 
chords  shall  be  t  horoughly  efficient.  If  connected 
to  suspended  floor  beam*,  the  latter  shall  be  stayed 
against  all  motion. 

84.  Transrersr  Diagonal  Bracing.— All  thr 
spans  with  top  lateral  bracing  shall  1 
iron  portals,  of  approved  design,  at  each  end  ..f 
the  span,  connected  rigidly  to  the  end  post*.  The 
diagonal  bracing  at  the  ends  of  all  spans  shall  be 
of  the  same  equivalent  strength  us  the  end  top  lat- 
eral bracing. 

85.  Red  Plate*.— All  bed  plates  must  be  of  such 
dimensions  that  the  greati 
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.  Skasox  of  most  newspapers 
•no  periodicals  bi  comprised  in  the  first  two 
months  of  the  year,  sod  bv  the  resullsof  these  two 
months  business  the  publishers  largely  Hit  the 
progress  they  are  making  and  their  readers'  ap- 
preciation of  their  post  labors.  It  is  to  the  pub- 
lisher very  much  what  Ibe  periodical  election  U  to 
the  politician.  We  are  pleased  to  he  able  thus 
farlv  in  the  season  to  extend  our  thanks  to  the 
"old  suhacribeni to  Enoiskkriso  News  for  the 
unlrerssd  promptness  with  which  they  have  sent 
ji  for  ,n*  ctirrr-nt  vear.  and  It  la  an 

additional  cause  for  self  congratulation  to  count 
up  the  long  list  of  new  nauiea  Mint  "somehow" 
linvr.  seen  or  heard  of  the  paper,  awl  esteeming  it 
just  what  they  want,  have  subscribed.  In  the  six 
weeks  of  the  present  year  we  have  taken  iih  many 
new  subscribers  as  we  have  usually  considered  a 
(food  mx  months'  showing,  and  the  rate  of  increase 


a»  yet. 


nappy  to  say  does  not  show  any  nbotemeut 
One  of  the  results  of  this  hat>py  state  of 


light 
months 


affairs  la  Ike  already  total  demoralization  of 
Die  of  hack  numbers,  for  which  we  th 
we  had  quite  amply  provided  ft 
to  come.  Owing  to  the  increase  nf  new  sub- 
scribers and  to  the  demand  for  special  numbers 
we  are  now  unable  to  furnish  a  Tull  file  from  the 
beginning  or  the  volume  except  us  we  can  buv 
ccrloin  numbers  back  from  such  of  our  su  h:  <■  r:t..  r- 
aa  do  not  care  to  preserve  them.  Now.  we  are 
very  much  pleased  to  note  th?  increasing  popu- 
larity of  Engineering  Newh.  and  it  is  tlie  great 
incentive  to  do  mure  and  better  than  we  have  done 
heretofore.  We  honestly  think  that,  without 
£>  ar  of  contradiction,  we  can  claim  ours  to  he 
r/.e  journal  or  the  engineer*  and  contractor*  of 
America,  and  to  our  columns  we  expect,  and 
everybody  els-.-  who  knowa  "what's  what  "  expects, 
to  look  tor  the  latest  and  most  complete  record  or 
the  constructive  work  of  tlie  continent.  "Busi- 
iieaa.  lint,  last  and  all  the  time,  ia  what  we  are 
after:  how  to  make  money  and  how  to  help  uthi  r» 
to  make  It,  is  our  aim.  and  if  this  is  looked  U|*>ii  a* 
acrdid.etc,  by  any  "super  astlieth  nl,  highly  poeti- 
cal "  engineer  or  contractor,  if  auch  an  one  there 
be.  we  must  bear  up  under  it  as  beat  we  imv.  and 
onotinoe  to  hunt  up  project*,  new  aud  old,  wh  r,  - 
by  .nir  readers  mav  get  1.1 .1.1  of  some  "lucre  "  if  pos- 
•ible.  The  present  a  aaon  will  bo  one  of  immense 
acti»lly;  engineers  will  be  in  demand;  contractors  „ 
will  have  all  they  can  attend  to;  and  we  propoae  the  entire  dirti 

dustry  wiU  effect  it.  I  excavation  bai 


NEW  CROTON  AQOEDlj 

There  have  been  some  con  Dieting  opib  I 
the  competency  of  the  Croton  water-i, 
supply  the  city  of  New  York  with  water  un.  r 
metesirolngical  condition*,  and  surveys  have  . 
made  looking  to  the  Introduction  of  tike  Hou. 
tonic  River,  which,  however,  lying  in  an  adjoinin, 
State,  ruight  involve  aoine  legal  coinplicatUms  la-, 
fore  it  could  be  effected  ;  In  any  event,  it  would 
b«  desirable,  if  possible,  not  to  look  beyond  our 
own  territory  for  the  water  supply  of  our  mecrop- 

A  consideration  of  the  rainfall  and  the  measured 
amount  of  water  which  lias  paused  over  the  Croton 
dam  for  a  series  of  years  would  indicate  that  un- 
less thedentand  for  water  lu  the  future  exceeds 
all  reasonable  computation  Ute  Croton  water- 
shed Could,  by  a  judicious  system  of  storage 
reservoirs,  be  anticipated  to  lueetall  the  demands 
likely  to  arise  in  this  city  for  many  years  to  come. 
IT  the  use  or  the  water  were  e.  .11  lined  to  its 
legitimate  purpose,  that  is  to  any.  to  meet  the 
domestic  wants  alone  or  the  papulation,  it  could 
answer  all  the  demand,  under  a  prove:  lr  regulated 
administration,  of  a  city  of  at  hast  a.OOO.OUO  or 
people  for  n  generation  to  come.  But  the  enor- 
|  mous  and  increasing  ilemands  for  water  for  manu- 
facturing purposes  will  diminish  proporttontttclv 
tlie  extent  of  population  which  could  la-  supplied. 
The  ultimate  use  of  salt  water  for  many  purposes 
I  is  a  mere  question  or  time,  however. 
!  From  1HA8  to  1KS0  it  ap|>eani  that  the  flow  from 
the  Crulon  water  ahed  averaged  for  the  year  as 
high  aa  0OU.iXH),OIIO  gallons,  and  for  no  year  was  il 
less  than  aOO.OW.OOU  gallons  daily.  Setting  aside 
the  surplus  of  the  years  of  greatest  rain,  aud  as- 
,  suming  that  water  could  not  be  stored  from  the 
overplus  of  oru?  year  for  use  in  the  next,  but  that 
in  each  year  the  exceaaive  rains  could  be  stored 
only  to  the  extent  of  supplementing  tlie  deficien- 
cies of  the  current  vear.  it  appears  that  the  bantu 
could,  with  such  storage,  furnish  350.000.0iX)  gal- 
lons for  «och  and  every  day  in  the  year,  and  to  in- 
sure that  dadv  supplv  a  stomal  capacity  of  near 
80. 000,000,000  gallons  would  be  sufficient! 

It  is  not  to  be  expected  that  the  entire  rainfall 
in  years  of  excessive  rains  can  be  stored. 
Storms  occurring  when  the  reservoirs  are  full 
must  run  to  waste,  hut  thiB  has  been  considered  in 
the  statement  above  of  250,000  COO  gallons  daily. 

The  fact  that  the  existing  aqueduct  ia  hcavilv 
taxed  to  bring  100,000.000  gallons  into  the  city,  and 
if  it  were  a  safe  structure  and  to  be  relied  upon  to 
that  extent,  which  is  far  from  the  fact,  still  a  new 
conduit  would  be  needed  in  the  early  future,  as 
the  present  one  limit-,  tlie  city  supply  to  less  than 
half  the  water  available  from  the  Croton  shed; 
aad  this  fact  had  led  the  authorities  to  survey  and 
estimate  the  cost  of  a  new  conduit:  and  a  bill  to 
authorize  its  construction  was  passed  by  the  Leg 
islature  of  imi.  but  which  failed  to  receive  the 
Governor's  sanction,  on  the  alleged  ground  that 
the  bill,  as  drawn,  did  not  limit  the  amount  which 
the  city  was  authorized  to  expend  under  it,  lite  es- 
timate of  its  cost  varving  at  different  times  from  i 
♦  U'. 000,000  to  |30,WM).0II0. 

That  this  cause  shnit  no  longer  operate  to  pre- 
vent the  present  Legislature  from  granting  to  the 
city  the  requisite  authority,  the  present  Commis- 
sioner of  Public  Works,  Mr.  Hubert  O.  Thompson, 
lias  caused  detailed  surveys  and  estimates  to  la- 
made  during  the  post  year  under  the  direction  of 
live  Chief  Engineer.  Isunc  Newton,  of  the  cost  of 
n  new  aqueduct,  capable  or  bringing  to  the  city 
daily  2.VI.0O0,0O0  gallons  or  water;  an  application 
will  Ik*  made  to  the  present  Legislature  Tor  the  rc 
quisite  authority  to  construct,  not  an  aqueduct 
luerelv.  but  this  aqueduct,  whose  main  feature 
will  he.  In  connection  with  its  dam.  to  utilze  the 
entire  rainfiill  or  the  Croton  shed  without  other 


In  introducing  water  from  the  Gunpowder 
Baltimore,  completed  in  IH7B,  the  entire  dial* 
nearly  8  miles,  ia  tunneled  in  rock,  mostly  gneiss, 
similar  to  the  formation  in  this  neighborliood.  but 
l-c]»t  sliurts  were  then  found  necessary,  and  aa 
*  dimensions  there  adopted  for  the  tunnel  excava- 
were  precfeelv  the  same  as  is  proposed  here, 
a  circular  tunnel  <>r  U  ft.  in  diameter,  ami 
.  11   1  urith  2  in.  or  brickwork  laid  in  cement,  the 
.   I  the  cost  and  time  necessary  r.ir  iximple- 
ti  eon  shafts  on  that  worK  became  a  guide, 

whj  .1  II  roved  of  great  service  in  approximat- 
ing to  'o  il  cost  which  may  be  anticipated 


here;  uinr  ir 
that  the 
been  assuti 
ingnf  13  1. 
patcd  that  m 
to  render  the  1. 


a  jstint  V.j  miles 
1  ing  of  distance 
I  .  length  of  the 
of  the  prcs- 


Idition  to  this  precaution,  in  order 
v  be  within  the  estimate,  it  lias 
I     excavation  will  require  a  hn- 
-kwoit  although  it  in  antic i- 
r  ns-k  w  '  1  ta?  sound  enough 
rick  unc.  ecaauij. 
The  grade  ot  1  'ct  or  9  in.  per  mile  will 

give  a  delivery  to        •  .     -al  Patk  reset 
240,000,000  gallon*  wiirl 
pressure. 

By  tapping  the  Croti 
nearer  New  York,  and 
effected  by  tunnel  const i  1 
I  aqueduct  will  he  Khoitcnc< 
ent  aqueduct  by  nearly  six  1. 

The  project  cummeiids  ita.  'nvorable 
opinion  of  the  public  int  res;  .eater— 
,  plenty  of  it,  and  comparative  fi  aeci- 
I  dental  interruption  to  its  use,  ,  .dual 
economy  tteyond  that  or  any  olhei  |i  it  which 
has  been  brought  forward  for  the  .  supply  of 
this  city.  Tins  plan  might  be  thought  by  some  of 
doubtful  feasibility,  and  at  Mist  tight  its  apparent 
boldness  is  rather  startling,  but  then-  is  nothing 
connected  with  the  project  which  has  not  been 
successfully  carried  out  elsewhere,  with  the  single 
exceotion  that  the  proptaied  dntu  is  some  30  feet 
higher  than  any  known  construction  for  similar 
purpose.  Stone  dams  have  been  successfully  built 
and  in  use  for  years,  of  IA0  feet  in  height,  notably 
at  Fureiut  in  France,  and  no  practical  difficulty 
whatever  exist*  for  carrying  them  23  tc-t  higher. 
With  the  iinprovementa'  inirotluced  of  late  years 
in  the  machinery  applicable  to  all  branches  of  con- 
struction, neither  the  tunnel  nor  the  dam  offer  any 
obstacle  to  its  successful  ami  economic  construc- 
tion, or  to  accuracy  in  estimating  the  time  and 
cost  necessary  to  its  completion. 

The  site  01  the  dam  has  been  thoroughly  ex- 
amined by  boring,  and  shows  a  continuous  rock 
foundation,  in  a  comparatively  nariow  valley 
with  abrupt  side  slopes  abounding  in  rock  suit- 
able for  auch  masonry  as  ia  proposed.  Nor  is  the 
land  flooded,  notwithstanding  its  proximity  to  the 
city,  either  very  valuable  for  fariuiug  or  building 
purpoee*. 

And  the  principle  of  tnnneling  for  the  line  of 
conduit  instead  of  making  open  cuts  and  cmtank- 
ntents  h^a  many  advantages  without  adding  to  the 
aggregate  ccsrt ;  and,  lr  thought  deatrable,  could  he 
continued  under  Harlem  River  instead  of  by  an 
elevated  aqueduct  <«i  arches,  and  at  less  cost  "than 
the  latter,  as  sound  rock  occurs  in  the  bed  of  the 
river  at  thecros-ing.  rend  -ring  it  but  little  more 
expensive  to  tunnel  than  the  MM  length  on  the 
remainder  of  the  line  of  aqueduct. 

The  aggregate  ohH  or  the  contemplated  work, 
including  tlie  largest  possible  margin  for  con- 
Uuge.u-ies,  is#l4,0O0,0O0,  which  embraces  the  entire 
wurk  to  the  reservoir  in  Central  Park. 


about  4'^  miles  la-low  the  present  Croton 
3  a  high  masonry  dam,  giving  a  depth  of 
at  the  site  or  lt*5  feel,   with  a  storage 


storage  reservoirs  than  that  offered  by  the  dam 
itself.  The  storage  reservoiis  already  constructed 
cist  at  the  rate  <>r  about  $300  for  every  million 
gallutm  stored.  Subtracting  the  amount  of  storage 
capacity  already  secured  or  provided  for,  vix., 
thirteen  thousand  million  gallons,  leaves  about 
thiriy-soveii  thousand  nullum  gallons  to  lie  pro 
VI. led. 

The  proposed  new  dam.  located  on  the  Croton 
River,  ar 
dam.  is 

water  at  the  site  of  1«  feel,   with  a  storage 
capacity  estimated  at  near  iO.UOO  millions  of  gal 
Ions,  and  an  additional  area  or  shed,  of  near  28  i 
square  miles. 

Tlie  cost  of  this  amount  of  storage,  by  the 
method  now  pursued,  would  amount  to  #8  000.000. 1 
By  the  location  and  height  or  the  proposed  dam. 
this  same  amount  of  storage  is  luid  at  the  cost  ol 
constructing  the  dam.  and  the  attendant  land 
damages,  estimated  at  a  little  over  $3,000,000.  The 
proposed  aqueduct  will  extend  from  near  the  new 
dam,  In  a  very  direct  hue  towards  the  IJigli  Bridge, 
this  directness,  and  its  consequent  saving  in  dis- 
tance, being  effected  by  constructing  it  for  nearly 
the  entire  distance  in  tunnel,  and  in  order  that  the 

excavation  bos  been 


GREAT  MORTALITY  IN  BUFFALO. 

THE  CITY    WU  I  UCKIi  TO    IUC   ONE    OF   THE  MOST 
UNHEALTHY  IN   THE  UiftrRK  STATES. 

A  Buffalo  dWpatch  of  the  12th  to  the  New  York 
7'intea  says  :  -  The  Health  Physician  reports  that 
Buffalo  has  become  one  of  tne  moat  unhealthy 
cities  in  the  United  States.  The  present  death- 
rate  Is  double  what  it  was  a  year  ago.  The  report 
of  the  National  Board  of  Health,  compiled  from 
the  mortuary  statistics  ot  theschief  cities  of  the 
nation  for  the  past  13  weeks,  shows  that  the 
death-rate  or  Buffalo  has  reached  the  alarming 
figure  of  89  per  1,000,  Small  pox,  typhoid  fever, 
diphtheria,  scarlet  fever,  nieasles,  cervbro-spinaJ 
meningitis,  and  ail  foruia  of  cymotic  disease,  are 
having  deadly  away  in  our  midst,  while  consump- 
tion is  claiming  au  unusually  large  number  of  vic- 
tims. The  open  winter  has  had  something  to  do 
with  the  alarming  increase  in  mortality,  but, 
as  a  matter  of  fact,  the  sanitary  conditio-,  or  the 
city  is  bad.  Th>  Firth  Ward  ia  a  hotbed  or 
fever  in  every  deadly  r.srm,  for  which  the  pres- 
ence of  cattle  bams  III  the  midst  or  densely  p 
lated  neighborhoods  and  the  absence  of 
quale  sewerage  arc  largely  responsible.  It  is  a 
stern  truth  which  cannot  be  controverted  that  the 
National  Boarit  ranks  it  with  the  most  unhealthy 
cities.  Tne  barns  referred  to  are  maintained  by 
certain  distilleries  and  the  cattle  are  fed  on  distill- 
ery slops.     These  cattle  are  in  such  a  condition 
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The  Mirers  get  choked  with  the  tilth  that  is 
drained  into  them  from  these  pens,  and  when 
heavy  rains  come  the  houses  in  the  vicinity  be- 
come saturated  with  this  foul  mas*,  creating  an 
odor  that  is  prrccptibl*  for  a  long  distance.  On 
some  days  the  people  are  obliged  to  close  their  lit- 
tle  homes  and  escape  to  some  pi.n.'  where  law 
can  breathe  untainted  air.  They  ilare  not  open 
their  windows  for  ventilation,  for  the  air  corner 
in  laden  with  poisonous  exhalations.  In 
block  more  than  40  persons  an-  prxsjtrrt*  I 
present  time  with  fevers. 

[Buffalo  has  no  one  to  thank  t  i  '  •  .iis, 
hi  listening  to  self -elected  r   ,  IH  .  „„  have 

delayed  th«  abatement  .s  Hamburgh 

<  'ail!.!  nuisance  nr.-  „,  u,,.,  ,  1st  tliein- 

•elves  be  broi-v.1  '   p\  experience  to  under- 

■tlin<1  «h''  Fib*  plans  reported  upon  hy 

•ami-.  ,      as  essential  fc>  the  health  of  the 

.  4  the  cities  in  our  country,  weknowof  none 
.  surroundings  of  which  would  seem  to  be  so 
well  suited  to  the  highest  sanitary  attainment  as 
that  of  Buffalo. 

Situated  on  the  shore  of  a  wide.  deep,  and  rapid 
rl  ver,  having  a  current  of  from  0  to  10  miles  per 
hour,  furnishing  a  vehicle  for  the  complete  re- 
moval, and  indeed  the  destruction,  of  anything 
cast  into  it,  with  ample  slope  for  surface  drainage 
of  the  city.  An  inexuaustable  supply  of  water  at 
her  very  door.  The  direction  of  the  prevailing 
wind  irarely  so  gentle  as  a  breeze*  being  directly 
from  the  ocean  expanse  of  the  lake,  tending  to 
sweep  away  anv  unwholesome  exhalations,  and 
all  of  no  use  so  fong  as  man,  in  his  stupidity,  will 
continue  to  ignore  the  teachings  of  experience,  if 
they  point  to  the  necessity  of  parting  with  his 
dollar*. 

And  here  coites  in  the  evils  of  quackery.  Of  all 
localities  which  ts:cur  to  us,  Buffalo  is  the  least 
suited  to  the  requirements  of  what  is  railed  the 
"  separate  system"  of  sewering.  But  in  ignorance 
of  its  needs  and  necessities,  and  assured  by  inter- 
ested parties  of  its  greater  economy,  and  filled 
with  thn  him  that  it  was  a  new  method  of  sewer- 
ing, and  so  an  improvement  on  existing  methods, 
some  of  its  citizens  have  had  sufficient  influence 
to  throw  obslacl-  s  In  the  way  of  the  authorities, 
who,  under  professional  advice,  were  prepared  to 
inaugurate  the  system  of  sewerage,  which,  in  ac 
cordanre  with  the  experience  of  older  cities,  would 
bare  removed  the  impediment  which  now  exists 
to  the  proper  sanitary  condition  of  the  city,  viz., 
the  Hamburgh  Canal  waters,  which  now  reek 
with  the  pollution  from  the  worst  portions  of  the 
city,  anil  the  necessary  cost  of  proper  proceed- 
ings for  the  |>uriflcfltion  of  this  canal  on  the  com- 
bined system  is  said  by  thews  quidnuncs  to  be  so 
greatly  in  excew  of  the  separate  system,  or  new 
method, as  they  call  it.  that  until  more  light  is  had 
on  the  subject,  or,  in  other  words,  until  they  are 
themselves  educated  up  to  the  standard  of  their 
neighbors,  nothing  shall  be  done.  Much  as  we 
would  deplore  the  sacrifice  of  young  and  inno- 
cent lives,  we  cannut  but  hope  thut  it  will  be  pro- 
ductive of  good.  Nothing  short  of  such  a  visita- 
tion as  they  have  had  would  have  opened  their 
eyes  to  the  dangers  ot  a  little  knowledge  of  an 
intricate  subject.  | 


Kvery  householder  in  the  State,  both  town  and 
'  country,  will  be  glad  to  learn  that  so  distinguished 
a  scientist  and  sanitarian  as  an  ex-member  of  the 
State  Board  of  Health  has  had  their  comfort  in 
view  in  some  h:  rudies  of  bis  abroad.  With 
this  plcasir  uce,  there  will  be  mingled,  we 

regret  I  ii.ig  of  sadness  that  such  t»u  ni- 

ce: i    .  '  .  Uiose  shown  by  the  ex-member 

~,  :'.*ard  of  Health,  in  concluding  from  his 

1  '•oserrationsthat,  whatfallsof  success  in 
■  ■•  ,ou  and  Mnnchester  is  worthless  the  world 
over,  should  receive  so  little  consideration  from  the 
public  that  their  possessor  should  lie  put  in  charge 
of  a  topographical  survey  merely,  instead  of  some 
more  immediate  application  to  the  comfort  and 
health  of  all  the  householders  of  the  State,  of  the 
results  of  his  wonderfully  close  observations 
abroad,  by  being  charged  with  the  supervision  of 
the  sewerage  and  drainage  of  the  Butte  generally: 
instead  of,  a*  at  present,  merely  maiming  out  tome 
of  its  waste  lands.  With  this  sadness,  fortunately, 
will  come  the  soothing  reflection  that  It  is  just 
possible  the  distinguished  ex-member  of  the  Slate 
Hoard  of  Health  has  made  a  slight  mistake  in 
drawing  his  dedue  lions— possibly  has  got  his  facts 
a  little  mixed— mayhap,  has  not  the  facts  at  all— 
and  so  the  householder  may  be  content  with  the 
assurance  in  his  own  mind,  that  the  sole  fact 
which  nppcars  in  the  case  is  the  one  that  the  ex- 
member  of  the  State  Board  of  Health  is,  alter  all, 
well  placed,  and  no  injustice  is  dune  him  by  com- 
mitting to  him  the  surveying  of  the  wusle  lands  of 
the  Slate,  as  business  well  stilted  to  his  talents. 

IWcems  that  "the  best  example  of  success iu 
the  arte  system  of  sewctagvisthecityof  Memphis, 
which  is  attracting  aimtwt  as  much  attention  in 
England  as  in  the  United  States.*" 

In  the  first  place,  it  Is  by  no  means  a  neer  sys- 
tem, but  lias  been  recommended   by  engineers, 
'  wherever  the  circumstance*  of  the  locality  tailed 
for  it  for  the  last  SO  years  (vide  Rudolph  (Bering's 
report  lo  National  Board  of  Health,  ENtilNEKIUNii 
News,  Jan.  JM.  lt»2),  ami  in  the  case  of  Memphis 
is  incomplete  in  that  the  city  is  sewered  (after  a 
I  fashion)  but  is  not  drained  at  all.   Wherever  drain- 
'  age  is  os  necessary  as  sewerage,  which  is  the  case  hi 
large  cit itst,  the  separate  system,  to  be  as  complete 
and  as etHe-acinu*  as  th-  combined,  is  more  expen- 
sive than  the  latter.    (Vide  same  Rrport  of  IB-r- 
ing's.)  As  to  the  system  adopted  in  Memphis 
heme  "an  example  to  the  whole  world."  we 
,  only  know  that  it  is  not  the  fault  of  the  designer. 
'  if  it  be  not,  as  he  Use-*  no  opportunity  to  sing  its 
praises  in  inure  of  the  languages  of  Europe  than 
we  can  comfortably  master. 

That  the  sewerinu  ot  the  town  of  Rochdale,  in 
France,  should  be  beld  up  as  an  example  of  the 
bencllta  to  the  rest  of  tho  world,  to  be  anticipated 
from  following  the  example  of  the  City  of  Mem- 
phis, in  its  system  of  sewerage,  may  bo  a  discov- 

Iery  of  the  distinguished  ex-member  of  the  State 
Board  of  Health  and  Chief  of  the  New  York  State 
Survey,  but  it  will  fail  to  strike  the  ordinary  Blind 


Brooklyn  frequently  break  out  in  eulogies  of  a 
system  of  rapid  transit  which  shall  accommo- 
date their  outlving  districts  without  interfering 
in  any  way  with  the  streets  or  property  near  tbe 

!  center  of  the  city,  whose  occupants  are  happily  so 
situated  as  not  to  need  such  facilities,  and  are  com- 
placently looking  for  the  advent  of  some  genius  in 
their  midst  wlw  will  sol  ve  this  intricate  problem  for 
them.  In  the  meantime,  waiting  this  ad- 
vent, they  have  defeated  every  feasible  scheme 
offered,  whereby  capital  could  bo  induced  to  test 
what  at  the  best  would  be  but  an  experiment,  so 

,  far  aaa  return  on  capital  invested  in  rapid  transit 

j  is  concerned,  and  they  now  have  the  prospect  of 
waiting  a  while  longer.  When  the  bridge  is 
opened,  however,  we  t  hall    lind  some  c  t  the 

.  demagogues  and  interested  individuals  who  havo 
been  loudest  in  opposing  everything  which  did  nut 

I  pay  prospective  damages  for  the  use  of  the  streets , 
In  something  of  a  quandary;  unless  with  great  In- 
consistency, thev  admit  that  some  one  may  with 
propriety  be  hurt  for  the  good  of  the  majority; 
they  will  find  themselves  with  an  elephant  on 
their  hands,  useful,  it  is  true,  like  " 
making  a  btg  thotr. 


SEWERAGE  AND  DRAINAGE. 

Property  owners  in  town  ami  country  will  be 
glad  to  learn  that  these  two  practical  questions, 
which  belong  to  the  health  and  comfort  t>r  every 
householder  in  Uie  State,  are  receiving  the  atten- 
tion due  to  their  importance.  Prof.  Gardner, 
chief  of  the  New  York  Stale  Survey  and  ex-mem- 
ber of  the  State  Board  of  Health,  h  is  just  made  a 
valuable  report  to  the  State  Board.  Part  of  his 
report  is  based  upon  recent  careful  examinations 
in  England,  and  part  of  it  upon  examinations  and 
i  in  the  United  States.  His  conclusions  are 
•  combined  system  of  sewerage  is  every- 
l  failure.  In  London  and  Manchester  it  is 
pronounced  a  total  failure  by  the  best  Knglish 
engineers,  and  what  is  true  of  London  and  Man- 
chester under  like  cunditious  is  also  true  of  the 
rest  of  the  world. 

The  saving  in  expense  of  the  lesser  or  single 
system  is  from  one-half  to  three-fifths  of  the  ex- 
pense of  the  combined  system.  The  beat  example 
of  success  in  tbe  new  system  is  the  city  of  Mem- 
phis, which  is  attracting  almost  as  much  atten- 
tion in  England  as  in  the  United  States.  What 
cost  in  Memphis  about  9137,000  in  separate  small 
aewers,  would  have  com  from  (tlitT.WiO  to  (2.133,- 
000  for  what  is  known  as  the  combined  sewer  sys- 
tem, according  to  the  estimates  made  at  the  time. 
In  tins  respect,  for  what  has  been  done.  Memphis 
ban  so  far  proved  an  example  to  all  the  world.  In 
KochtbUe,  France.  (?)  a  like  success  has  attended  tbe 
experiments  made.  Tbe  separate  and  small 
sewers  are  for  homes  and  place*  of  business,  and 
when  tbe  storm  waters  cannot  be  carried  oft  on 
the  surface,  they  should  be  provided  for  separate- 
ly, but  aa  a  law  the  storm  s>werage  should  have 
no  connection 


BROOKLYN  ELEVATED  ROADS. 

Tbe  judges,  Barnard,  Gilbert  ami  Dvkrnutn, 
composing  the  general  term  of  the  Supreme  Court 
have  rendered  their  derision  redwing  to  grant  the 
right  to  the  East  River  Bridge.  cfc  Coney  Island 
Rapid  Transit  tympany  (Culver's  mid)  to  build  nn 
elevated  road  on  Water.  Washington.  High,  Wil- 
loughby  and  Pearl  streets  and  Flatbusb,  Filth  and 
Seventh  avenues. 

Summed  up.  the  grounds  upon  which  tbe  ad- 
verse opininn  is  baaed  is  as  follows: 

r'icst. — That  compensation  is  not  assured. 

.Sreoatf. — Thai  coustrurtiun  of  an  elevated  railway  on 
city  streets,  without  compenmtiuo,  is  confiscation. 

J/i'i.t  —Tliere  la  not  disclosed  s  puhlic  necessity  aodl- 
crent  br  Justify  the  court  in  permitting  tbo  erection  of 
tills  railroad  against  the  dissent  and  oppceittun  of  mora 
than  one  half  of  tbe  our  nets  of  property  along  its  Hue. 

Work  would  have  been  commenced  on  tho  road 
forthwith,  but  this  action  of  the  court  may  lie  re. 
garded  as  disposing  of  the  case  beyond  any  fur- 
ther controversy,  aa  umL-r  a  late  decision  of  the 
Court  of  Appeals,  "  where  tbe  decision  of  the  gen- 
eral term  Involves  no  point  of  law  such  decision 
cannot  be  reviewed," 

There  Is  a  happy  uniformity  of  opinion  in  our 
s'ster  city  that  ranid  transit  is  absolub-ty  easemutl 
to  its  future  interest.*.  Something  must  be  done 
to  induce  tbe  overflow  from  New  York  to  occupy 
these  vacant  lota,  already  sewered,  curbeu, 
ligbted.  paved  and  watered,  nut  vacant,  ready  lor 
|  owners  to  build.  If  they  c*  uld  tut  get  to  tlieir 
places  of  business  in  New  York  witbin  the  same 
space  of  time  thai  11  ey  it  ach  Wet  It  lit  sler  then- 
would  be  an  induct  nielli  to  take  up  their 
home*  in  Brooklyn,  but  failing  this  assurance, 
small  merchants aud  mechanics  whose  business!-  in 
New  York,  very  naturally.  wi»h  to  be  as  near  in 
time  aa  possible  to  tlieir  business,  and  will  not  look 
to  Brooklyn  as  long  aa  thete  Is  a  vacant  lot  in  tbe 
upper  pait  of  New  York  island. 

The  mayor*,  influential  citizens  and  tbe  press  of 


PERSONAL. 

Cocst  Db  Leshepb  is  reported  seriously  ill  at 

Cairo. 

Mr.  IHucry  M.  WtaimiiK  bat  been  re  elected 
City  Engineer  of  Boston. 

General  Rosser.  chief  engineer  of  the  Canada 
Pacific  Railway,  has  resigned, 

C.  A.  Au.ES  has  been  unanimously  re-elected 
City  Engineer  of  Worcester.  Mass. 

Mr.  Thor.  H.  Tract  has  been  appointed  City 
Engineer  ot  London.  Oot..  at  a  salary  of  »2,4t» 
per  annum.  He  is  the  first  permaneut  engineer 
that  baa  held  the  pet  ition. 

Mr.  F.  J.  Smith,  who  was  constructing  engineer 
for  Henry  R.  Worthington  for  thirteen  years,  has 
accepted  the  position  of  Chief  Mechanical  Engi- 
neer of  tbe  St.  Joseph  (Mo.)  Water- Works. 

Jacob  Grkhrrt,  late  Superintendent  of  Police  of 
Cincinnati,  O..  committed  suicide  on  the  1Mb  inst. 
Mr.  Geasert  setved  several  years  as  a  member  of 
the  Bssrd  of  Public  Works  of  Cincinnati.  He 
leaves  a  wife  and  nine  children. 

Hit.  CUAHUtx  W.  Stevens,  formerly  of  San 
Francisco,  died  on  the  18th  at  MI  East  Twenty- 
seventh  street,  this  city,  where  he  has  been  living 
for  the  past  four  months  with  his  family.  Mr. 
Stevens  was  a  civil  engineer  and  master  mechanic. 
He  luilt  the  first  locomotive  run  in  California, 
and  superintended  tlie  building  of  the  flrst  rail- 
road in  Oregon.  The  remains  will  be  taken  to 
Concord,  N.  H. 


ENGINEERS'  S0CLETIE8. 

AMERICAN  SOCIETY  OF  CIVIL  ENGINEERS. 


Feb.  IS,  1W2,  the  Society  met  at  8  p.  m., 
dent  Welch  in  the  chair. 

A  is.  per  by  Mr.  R.  E.  McMath,  of  St.  Louis, 
member  of  the  8ociety,  subject,  "The  Mean  Ve- 
locity of  Streams  Flowing  in  Natural  Channels," 
was  read  by  the  Secretary  in  tbe  absence  of  the 
author.  With  this  paper  was  presented  a_set  of 
d' 
■  f 


ingrama  of  curves,  deduced  from  the  experiments 
f  J.  B.  Francis,  member  A.  S.  C.  E..  at  Lowell, 


from  the  observations  of  Gen.  The©.  G. 
member  A.  8.  C.  E.,  upon  the  flow  of  the  Con- 
necticut River;  from  the  recordB  of  the  flow  of 
tbe  Mississippi,  made  by  Gens.  Humphreys  and 
Abbott,  and  also  from  various  other  observations 
of  the  flow  of  the  Mississippi  at  Columbus.  Ky. ;  at 
Vicksburg.  Miss.;  at  Carroltton,  La.,  and  at  the 
Passes  at  the  mouth  of  the  Mississippi. 

The  author  of  the  puper  then  pr,  srnta  for  con- 
aid -ration  and  discussion  the  suggestion  that  to 
del  ermine  a  reliable  rule  ftir  the  flow  of  streams 
in  natural  channels,  the  considerations  affecting  an 
artificial  chsnnel  should  be  kept  entirely  distinct, 
that  tbe  definite  law  of  discharge  overs  weir  is 
usefully  applicable  at  any  transverse  section  above 
ami  witbin  the  influence  of  the  weir,  dam  or 
shoal ;  that  tbe  relation  between  mean  and 
maximum  velocity  cannot  be  used  in 
streams  of  irregular  section;  that  bead  is 
pressure,  but  not  in  all  cases  fall  of  surface  ; 
that  in  natural  alrtams,  tbe  bar*  or  shoals 
are  substituted  for  the  weir  or  dam;  that  ihe 

I  level  of  no  discbarge  i»  determined  by  the  hori- 
zontal plane  through  the  crest  of  a  w.  tr.  dam  or 
natural  bar;  that  t«ro  new  bydtaulic  terms  may 

i  be  used,  viz.:  Permanent  area,  or  that  part  of 

1  transverse  section  below  the  plnne  of  nodi?* barge, 
and  ruling  depth,  or  depth  of  tbe  plane  below  the 
surface.    Formulas  are  then  suggested  in  applica- 

I  tion  of  these  ennstderationa.   The  paper  waa  dla- 

I  K.tt:^phcv^rs  ^tiZT*. 

'  Emery. 
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HISTORY  AND  STATISTICS  OF  AMERI- 
CAN WATER-WORKS. 


BY  J. 


Continued  from  page  51. 
oc.— morons. 
Medford.  Massachusetts,  in  1st  43' 25'  N.,  lung. 
71'  7'  W.,  la  on  a  small  river  in  a  valley  surrounded 
bv  high  bills.   It  was  settled  and  incorporated  as 
a  town  in  1880. 

Water-works  were  built  by  tbe  town  in  1870. 
alter  thn  plans  of  Shedd  &  Sawyer,  civil  engineers, 
taking  tbe  supply  from  Spot  Pond,  a  natural  Inko 
of  298  acres  area,  and  about  2  square  miles  water- 
shed. 180  ft.  higher  than  the  town,  to  which  tlve 
water  is  cnnvcvid  through  S  miles  of  12-ln. 
wrought-iron  and  cement  pipe.  Distribution  is 
through  30  mile*  of  the  same  kind  of  pipe,  from 
10-in.  to  8-in.  diameter,  with  153  Are  hydrants, 
av«  gates.  3,585  taps  and  9  meters.  The  town  pays 
$8.0(10  per  year  for  street  sprinkling  and  fountains. 

The  population  in  law  was  7,554.  The  daily 
consumption  is  not  given. 

The  works  have  cost  $320,000,  and  the  gross  re- 
to  Jan,  I,  1881.  were  $137,888.87.  The 
1  debt  is  $300,000.  bearing  interest  at  8  per 


The  expense,  of  maintenance  were  $4,188,58  in 
1880.  and  $3,409.90  in  1881.  Tbo  receipts  in  1880 
were  $t6.2»7.83,  and  In.  1881  $10,568.18. 

The  works  are  managed  bv  Ave  eotmuli 
R.  M.  Gow  is  the  Superintendent  and  C. 
the  Clerk. 

CCl.— MAHAXOY  Cm, 

Hahsnny  City,  Pennsylvania,  in  lat.  40*  48'  N- 
long.  76'  48'  W. .  is  at  the  c -influence  of  two  small 
streams  in  a  mountainous  region.  Settled  in  I860, 
ft  was  Incorporated  in  1861.  Water-works  were 
built  in  1864  by  a  private  company,  under  the 
direction  of  E.  S.  StlUman.  taking  the  supply 
from  springs  and  a  stream  on  the  Mahanoy  Mr.un- 
tain,  with  a  water-shed  of  5  square  miles.  A  dam 
700  ft.  long  and  22  ft.  high  forms  an  impounding 
reservoir  350  ft.  above  and  Iff  miles  from  the  city, 
to  which  the  water  is  conducted  through  10-in. 
cast-iron  pipes. 

Distribution  is  through  V{  miles  of  6-in.  and  8-in. 
cast-iron  pine,  with  17  Are  hydrants,  1 1  gates  and 
720  taps.  The  city  pays  $10  per  year  for  each 
hydrant.  The  population  in  1880  was  7,350.  The 
daily  consumption  U  not  known. 

The  capital  stock  of  the  company  is  $'6,250.  The 
works  have  cost  $78,500.  The  bonded  debt  is  $1,- 
$00  at  6  per  cent  Further  financial  statistics  are 
not  given.    Edward  S.  Sillltnau  is  President  of  the 


17' 


and  21-in.  stroke.  The  ordinary  pres 
sure  maintained  is  45  lbs.,  and  the  Are  pressure 
123  lbs. 

Distribution  is  by  cast-iron  pipe  of  from  10-in. 
to  2-ln.  diameter,  of  which  13  raUrssre  laid,  with 
43  Are  hydrants,  41  gate*  and  187  taps.  The  town 
does  not  pay  for  hydrants. 

The  population  in  1880  was  4.868.  The  daily 
consumption  is  not  stated.  The  works  cost  $110.- 
000,  which  is  the  amount  of  the  bonded  debt  bear- 
ing 7  per  cent.  Interest.  Further  financial  statis- 
tics are  not  furnished.  The  works  arc  managed 
by  the  Water  Committee  of  the  Council.  D.  Ham- 


cm. — EMPORIA. 

Emporia.  Kansas,  in  tat.  39  23  N., 
W.  ii  on  the  Cottonwood  River. 

Settled  in  1857,  it  was  incorporated  as  a  city  In 
1870. 

Water-works  were  built  in  1880  by  the  city,  after 
the  plana  of  Russrll  and  Alexander,  taking  the 
supply  from  a  well  28  ft.  in  diameter  and  pumping 
directly  into  the  mains,  by  a  steam  puuipof  6-in. 


W.,  is  on  the  Salmon  River,  11  .  .  •  m  the 

l*aruula  boundary,  in    an  undu-ai  -  itry. 

Settled  in  1H05,  it  was  incorporated  as  -  -  in 
1853. 

Water-works  were  built  by  a  private  > 
in  1857,  taking  the  supply  from  three  »i- 
from  which  the  water  is  conducted  by  a 
wrought-iron  and  cement  pipe  to  a  reservoii 
earthwork.  60  by  80  ft.  and  8  ft.  deep,  75  ft.  aho, 
tbe  village.    To  insure  a  supply  when  the  springs 
are  low  a  dam  of  lugs  and  plunks  has  beeu  built 
across  a  small  branch  of  the  Salmon  River.  The 
water  used  from  this  source  is  Altered  through 
charcoal,  sand  and  gravel  before  admission  to  the 
conduit 

Distribution  is  by  4'f  miles  of  wrought-iron 
and  cement  pipe  of  from  6  to  8-in.  diameter,  and 
8»$  utiles  2-in.  and  1-ln  wrought-iron  pi|»  .  with 
17  Are  hydrants,  80  gates  and  2.50  taps.  The  village 
pays  $10  per  year  for  each  hydrant 

The  population  in  1880  was  4,800.  The  consump- 
tion is  not  slated. 

The  capital  stock  of  the  company  is  $45,000.  The 
cost  of  tbe  works  la  reported  at  that  amount. 

The  receipts  in  1880  were  $6,000.  Further 
financial  statements  are  not  given. 

Benjamin  Webster  is  the  Superintendent. 
CUV.— nUCOflAK. 

Hingliam,  Massachusetts,  In  lat  42*  18  N.,  long.  I 
70s  54  W..  is  on  undulating  ground  on  the  shore  of 
Massachusetts  Bay.  It  was  settled  in  1680. 
Water-works  were  built  by  a  private  company  in 
1880.  after  the  plans  of  Marshall  M.  Tidd,  C.  E.. 
taking  the  supply  from  Accord  Pond,  a  natural 
lake  of  98  acres,  133  ft  above  tide,  rrsrrvuqf*  the 
drainage  of  about  half  a  square  mile.  An  old  dam 
at  the  outlet  was  strenghtened  by  a  concrete  wall 
2  ft  thick  built  in  Its  centre.  A  16  in.  cast- 
iron  pipe  laid  80  ft,  into  the  pond  conducts  the 
watrr  to  a  screen  well,  whence  it  is  distributed 
through  20  miles  of  wrought-iron  and  cement  pipe 
of  from  14-ln.  to  2-in.  diameter,  with  75  Are  hy- 
drants. 55  gates  and  500  laps.  Four  meters  are 
used.  Tbe  town  pays  $1,500  per  year  for  Are 
supnly  and  water  for  the  public  buildings. 

The  population  in  1880  was  4,834.  The  consump- 
tion is  not  known. 

The  capital  stock  of  the  company  is  $120,000. 
The  works  have  cost  $1 18,000,  and  the  rccci|rts,  so 
far,  have  been  about  $10,000. 

Charles  W.  S.  Seymour  is  the  Superintendent 

OCVI.—  WAVERLEY. 

Waverley,  New  York.  In  lat.  41'  W  N.,  long.  78 
23'  W.,  is  in  a  rolling  country.  A  small  stream 
Aows  through  the  village.  Settled  in  1840,  It 
was  incorporated  as  a  village  in  1855. 

Water- works  were  l*uilt  by  a  private  company  in 
1880-1.  after  the  plans  of  Peter  Hngan,  C.  E.  The 
su,iply  is  taken  from  n  drainage  area  of  about  3 
square  miles  of  cleared  and  cultivated  lands,  the 
water  of  which  is  impounded  by  an  enrlh  dam  50 
ft.  high  and  150  ft.  long.  The  outer  slope  is  1»,'  to 
1  and  the  inner  3  to  1.  A  masonry  wall  8  ft.  thick 
and  85  ft.  high  is  built  in  the  center  of  the  dam. 
A  small  leak  occurred  through  a  Assure  in  the  rock 
around  the  end  of  the  breast  wall  of  the  dam.  The 
reservoir  covers  10  acres,  holds  58.000,000  gallons 
and  is  100  ft  above  the  village. 

Distribution  is  by  3  miles  of  cast-iron  pipe  of 
from  13  to  4-in.  diameter  :  8  miles  being  of  tbe 
lutlcr  size.    There  am  28  Are  hydrants.  25  gates 
$1,825  per  year  for 
iron  pipe  is  used  for 


cost  $80,000.   There  Is  no  d„„ 
]--,<  »,.,  oiid  the  ....-..•ipts  $l.60". 

A.  Van  Duzer  is  the  Superintendent. 

OCVHL— BT.  bo  I  IS,  MICH. 
St.  Louis,  Michigan,  in  lat.  43'  35'  N„  long.  84* 
•  W..  is  on  Pine  River,  a  small  stream  which 
s  through  a  rolling  country  richly  timbered, 
>«ed  extensively  for  water  power  for  mills. 
<n  1858,  it  was  incorpoisted  in  1870. 
vnrkswere  built  bv  the  citvlu  1879-W, 
s>  lana  of  Stiles  Kennedy.   The  supply  is 

rju  the  Pine  River  and  pumped  directly 

into  .  ■  i  For  ordinary  use  a  pressure  of  88 
to  85  i  •sjned  by  a  pump  driven  by  a  56- 

In.  turbn  r,  iiressure  of  145  lbs.,  a  steam 

pump  wit:  I  cylinder  of  12-in.  stroke 

is  used. 

Distribution  .  ■  "  ~»lcn  pipe,  of 

which  1',  mill*. 


»dr.. 


161 1 


-  '.»sv  Ti  -  i.ii'. 
SCM*  si  Ate 


scmsi 


Ionia,  Michigan,  in  lat  48*  N.,  long.  84*  55  W., 
Is  on  level  ground  at  Uve  fool  of  a  bluff,  %  mile 
from  Grand  River. 


Settled  in  1842.  it  was  incorporated  in  1875. 
Water-works  were  built  by  the  city  in  1876,  after 
plans  of  George  Hriggs  and  James  Bell. 

The  water  comes  from  springs  on  tbe  hill  within 
the  city  limits,  and  passing  through  a  marshy 
piece  of  ground  for  about  a  quarter  of  a  mile  i.». 
collected  in  a  wooden  tank,  44  ft  above  the 
main  street  It  is  distributed  through  \{  mile  of 
10  in.,  °.{  mile  of  8-in.,  and  i,'  mile  of  4  in.  cast- 
iron  pipe  with  8  Are  hydrants  and  100  taps. 

The  dam  built  to  retain  water  has  broken  away 
twice,  and  tbe  city  counsel  have  refused  to  rebuild 
or  repair  it  until  a  plan  for  permanent  etdarg»v 
roent  of  the  works  is  decided  on. 

The  popolstioo  in  1880  was  4,700.  The  daily 
consumption  is  not  given. 

The  works  have  coat  $17,000.  There  is  no  debt. 
The  cost  of  maintenance  in  18MI  was  $450,  and  tbe 
receipts  $1,100  iu  1880  and  $1,800  in  188L  Frank 
C.  Sibley  is  tbe  Superintendent 

M alone, New  York.ln  lat  44'  51'  N.,  long.  74'  17' 


are  laid,  with  21  h» 
Two  meters  are  usesi. 

Tbe  population  In  1 
consumption  is  not  know 

The  works  cost  $8,000.  Ii 
at  5  per  cent.    Further  An 
not  given. 

Stiles  Kennedy  is  President  si. 
Superintendent  of  tbe  company. 

CCUC.  —  SLATtXOTOS. 

Slatington,  Pennsylvania,  in  lat  40'  46' 
75'  83'  W„  is  on  tbe  U-high  River.  Trout 1  a: 
divides  in  into  the  upper  and  lower  towns.  Set. led 
in  1K50.  it  was  incorporated  as  a  borough  in  1861, 
in  which  year  water-works  were  built  by  a  private 
company,  taking  the  supply  from  springs  collected 
ir  40  X  70  ft 


In  1873. 
I  with  the  ■ 
l.plv  of  about  80,000  gallons 
.lrU30ft.  ' 


and  90  tups.  The 
use  of  hydrants, 
services. 

Tbe  population  in  If* 
consumption  in  1881  was 
Ions. 

The  capital  stock  of  the 
Tbe  works  have  cost  $52,000. 
debt  of  $80,000  at  6  per  cent. 

The  receipts  to  Jan.  31,  1883,  were  |3,TiXl. 

J.  T.  Sawyer  is  President  and  J.  D.  Floyd  Secre- 
tary of  the  company. 


There  b 


is  $30,000. 
a  bonded 


Ooverneur.  New  York,  in  lat  44°  SCN.,  long.  75" 
20  W.,  is  on  the  Oswegatchie  River, which  rises  In  I 
tbe  Adirondack  Mountains. 

Founded  in  1810,  it  was  incorporated  as  a  village 
in  1847. 

Water-works  were  built  by  a  private  company , 
in  1867,  taking  the  supply  from  the  Oswegatchie 
River,  and  pumping  dinctly  into  the  mains  by 


rotary  pumps  built  by  the  Holly  Manufacturing 
Co.    In  1878,  Green  rotary  pumps  were  substt- 1 
tuted  for  the  original  ones.  Tin-  pumps  are  driven 
by  water  power  from  a  dam  on  t  lit-  river.    The  or* 
dinary  pressure  maintained  is  85  lbs.  per  square  ' 
inch,  and  the  Are  pressure  80  to  90  lbs. 

Distribution  was  at  first  bv  wrought-iron  and 
cement  pipe.  Some  trouble  from  breaks  has  been 
experienced,  and  cast-iron  pipes  are  now  used  for 
extensions. 

A  mile  and  a  half  of  pipe  is  in  use,  with  16  Sr.. 
hydrants,  7  gates  and  89  taps,  besides  8  fountains. 
The  townpays  $600  per  year  for  tbe  use  of  hy- 
drants.  The  population  in  1880  was  2.100.   The  | 


a  rants,  'ihe  population 
daily  consumption  is  not 


in  a  covered  i 
additional  springs  « 
voir,  furnishing  a  i 

per  day.  This  reservoir  U  80  ft.  above  the  upper 
tow  n,  and  about  125  ft  above  the  lower  town.  In 
1881,  several  other  springs,  lying  75  ft.  above  the 
town,  were  collected  and  brought  into  the  reser- 
voir, doubling  the  supply.  The  water  conies  from 
the  slate  formation,  and  Is  very  pure. 

Distribution  la  by  cast-iron  pipe,  of  which  8 
miles  are  laid,  of  from  6-in.  to  4-in.  diameter,  with 
150  taps.   There  are  no  Are  hydrants. 

Tbe  population  in  1880  was  1,680.  The  con- 
sumption is  not  staU-d. 

The  capital  stock  of  the  company  is  $6,000.  The 
works  have  cost  $10,000,  There  is  a  bonded  debt 
of  $10,000  at  f<  per  cent 

The  expenses  in  1880  were  $100  ami  the  receipts 
$1)00. 

O,  A.  Neff  is  President  of  the  company. 

OCX,— PRAIRIE  DC  CHIEN. 

Prairie  du  Chien.  Wisconsin,  in  lat  43*  8'  N., 
long.  91'  85'  W.,  is  on  a  slightly  rolllmr  prairie 
about  one  mile  wide,  between  the  Mississippi 
River  and  high  bluffs. 

Settled  in  1776  it  was  incorporated  as  a  city  in 
1878.  Water  works  were  built  by  a  private  com- 
pany in  1 877.  after  the  plans  of  Ira  P.  Brunson. 

[  The  supply  is  taken  from  an  artesian  well  of  6-in. 

i  bore  and  975  ft.  deep.  The  first  ISO  ft.  is  through 
sand  and  was  at  first  cased  with  an  iron  pi|s>. 

'  This  rusted  out  and  was  replaced  with  copper. 
The  rest  of  the  well  is  through  rock.  The  water 
is  strongly  mineral  and  saline  and  is  unfit  for 
household  use.  It  is  discharged  at  the  surface 
with  a  head  equal  to  55  ft.  and  led  through  1,500 
ft  of  6-in.  cast-iron  pipe  in  the  main  street  in 
which  there  are  6  fire  hydrants  and  40  taps.  The 
city  pays  $22  per  year  for  each  hydrant 

The  population  in  1880  was  8,000.  The  con- 
sumption is  not  known. 

The  capital  stock  of  tbe  company  is  $3,000, 
which  represents  the  cost  of  the  work.  The  well 
cost  $3,090. 

The  receipts   have  amounted  to  $2,000.  In 
1880  tbe  expenses  were  $45  and  the  receipts  $60*). 
Ira  P.  Brunson  is  the  Superintendent. 

(TO  BR  CONTINUED.) 

The  receipts  of  statistics  as  follows  is  acknowl- 
edged with  thanks: 

From  G.  W.  Junes,  City  Clerk,  statistics  of  the 
water-works  of  LltchAeld,  III.  From  A.  II.  Mar- 
tine,  Superintendent,  eighth  annual  report  of 
Watunpa  Water  Board,  Fall  River,  Mass.  From 
S.  Y.  tfroailstreet.  Superintendent  statistics  of  tbe 
wnter-work*  of  Mouticello.  Is,  From  J.  Albert 
Mills.  Superintendent,  water  rates  and  blank  per- 
mits used  in  St.  Catharines,  Can.  From  Herbert 
B.  Newhall.  Chairman  Construction  Committee, 
statistics  of  the  water-works  of  East  Saugus,  Mass. 
From  Charles  M.  Storms,  Water  (.'omtnisatoner, 
statistics  of  the  water-works  of  Port  Byron,  N.  Y. 
From  Guy  Kinue,  President  statistics  and  water 
rates  of  tbe  water-worksof  Richfield  Springs.  N.  Y. 
From  C.  B.  Buss,  Clerk  Water  Board,  statistics 
and  water  rates  of  tno  waterworks  of  Medford, 
Mass.,  and  annual  reports  1872  to  1881, 
From  C  A.  Miller.  Secretary  and  General  Manager, 
statistics  and  water  rates  of  tbe  water-works  of 
Susquehanna.  Pa.   From  M.  A.  Gould,  City  En- 


From  N.  T. 


water-works  oi 
Sleeper.  Secretary 


,  statistics 


18,  18t2. 
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erf  tlw  water-works  of  Rockland.  Maine.  From 
Win.  Kirkham,  Superintendent,  statistic*  and 
water  rates  of  the  water-works  of  Petersburg,  Va. 
From  William  F.  Codd.  Superintendent,  statistics 
and  water  rate*  of  the  water-worlu  of  Nantucket 
Miss.   From  J.  H.  Decker,  Superintendent,  sta- 
tistics and  water  rates  of  the  water-  works  of  llanni- 
bal,  Mo.  From  A.  J.  McPikc,  Superintendent,  statis- 
tics and  water  rates  of  the  water-works  of  Vallejo 
Cal.  FramC.  W.  Sbippee,  Secretary,  statistics  aw" 
water  rates  of  the  water-works  of  Milford.  Ma- 
From  Charles  E.  Fowler,  Superintendent  Pot 
keepeie    water-works.     statlatiea  of  the  » 
works  of  Tarry  town.  N.  Y.    From  Jos.  MeO" 
Secretary,  statistics  of  the  water-works 
ville.  N.  J.    From  W.  W.  C.  Sites,  Chie'  er, 
statistical  figures  of  the  Jersey  wa*         ,i  ,.a  to 
Dec.  II.  1881.  From  E.  P.  Clark.  W-  ,»trar, 
revised  statistics  of  the  water-wc;  Uolyoke, 
Mass.,  with  statement  *^tti  J.       i!    dy  is  the 
Superintendent,  »>j-\  ,hat  R        I    .is  has  not 
been  connect'. with  the  wo'  lK7!t 
.  The  r^q(u^|4  fnr  statistic*  ijroison,  Texas, 

18  r*'-'«urned  by  W.  J.  Sew'  i  with  the  indorse- 
"neot.  "  Local  optiou  r  .  I  .ce."  which  la  sup 
posed  to  mean  that  tc  , .  no  water-work*  In 
that  city. 


point 


_jta  is  eff  .  by  capstans,  similar  In  every- 
[  thing  ciiv  ■  m  some  of  our  familiar  water- 
motors,  e  Aled  like  a  hvdrant  by  a  simple 
▼aire  «  .  >ng  stem.  Posts  with'  revolving 
cap",  '  r  xontal  pulleys,  serve  to  transmit  the 
pow  .  y  required  directum,  and  three  men, 
of  >  ,  one  manages  the  capstan,  the  second 
r  ,  ii  the  rope  and  book  from  place  to  place. 
I  til*  third  stops  the  cars  at  the  required  point 
cans  of  the  brake,  can  move  safely  1IMJ 
'  t  jOO  care  every  84  hours.  The  raising  of  the 
nU.il  cars  to  the  store-rooms  in  the  lofts  of  the 
treight-houses  Is  accomplished  by  hydraulic  ele- 
vators of  simple  construction ,  and  thn  wster,  after 
having  performed  its  work,  is  returned  to  the 
accumulator  to  receive  a  new  cliarge  of  force. 
The  main  supply-pipe  is  arranged  to  form  a  com- 
plete circuit,  the  water  in  which  is  always, 
by  hydrostatic  law,  under  nearly  the  same 
pressure  as  in  the  accumulator,  a  small  loss 
being  caused  by  friction.  Each  machine. 
'  whettier  capstan  or  elevator,  takes  its  supply 
from  the  main  circuit  through  a  short  branch 
pipe,  which  is  furnished  with  a  valve  so  that  any 
machine  can  he  cut  off  for  repairs  without  affect- 
ing the  operation  of  others,  and  an  air  cushion 
attached  to  the 


For  N.  J.  Jorrtau.  rctdN.I.  Jordan.  LoueUa,  Pa. 
For  Ben  jam  i  i      .ihaw,  read  Benjamin  F.  Slaw. 
The  same  cr-  tions  are  to  be  made  in  the 
acknowlr  .Is  on  p.  51.  Cnieope*.  J/as*.— E.  R. 

fetickn'  a  Water  Co..  corrects  history  of  the 

work-  .ling  that  the  first  supply  from  Borings 
In  "  as  introduced  by  Charles  McClallan. 
S'  . I  Bettcs  designed  the  works  built  in  1877. 
1  rrected  statistics  of  Jersey  City  and  Hoi- 
•  .,se  arcnafollows(se«  pp.  SI  and  M,  Jan.  at),  1888): 


Js»  I.  IS 


•4.742,0* 
k)7.W 
247 


hammer  in  the  pipes  from  action  of  the  machines. 
The  pipes  are  made  of  cast  iron,  put  together  with 
sleeve-joints  packed  with  gutta-percha  ami 
secured  by  bolts,  and  tested  to  about  three  times 
the  actual  working  pressure.  With  our  acknowl- 
edged skill  in  making  and  putting  together 
wrought-iron  pipes,  it  seems  as  if  the  hydraulic 
conveyance  of  power  might  he  found  very  useful 
In  thts  country.  The  capstans  are  estimated  to 
furnish  from  80  to  85  per  cent,  of  the  power  de- 
veloped in  the  accumulator,  so  that  this  mode  of 
transmission  compares  not  unfavorably  in  iKiitit  of 
economy  with  that  by  means  of  belts  or  gearing, 
while  It  is  Ln  many  ways  much  more  convenient. 
There  is  no  limit  to  the  distance  to  which  power 
can  be  carried,  and  by  the  introduction  of  the 
cheap  and  simple  hydraulic  motors  now  used  all 
steam  engines,  shafting,  pulleys  and  la-lt«  might  be 
banished  from  manufacturing  establishments  of 
the  lighter  class,  to  be  replaced  by  oue  or  two 
pipe,  supplied  from  a  street  main,  and  con- 
by  stop-cocks  in  a  way  which  is  very 
favorable  to  precision  in  workmanship.  Already 
such  a  system  has  been  introduced  into  one  or  two 
towns  of  Yorkshire,  and  the  princple  is  capable  of 
very  wide  application.  Of  course  any  form  of 
hydrostatic  pressure  could  be  suhetltuted  for  that 

with  the  same 


HYDRAULIC 


A  system  of  hydraulic  motors  has  been  intro- 
duced into  the  freight-stations  of  some  English 
railways  which  presents  many  novel  features.  As 
■every  one  knows,  an  immense  amount  of  mer- 
ohandlse  is  handled  at  these  stations,  and  it  is 
necessary  to  provide  accommodations  for  receiving 
and  dispatching  a  large  number  of  cars  during  the 
S  i  hours.  With  us  this  would  be  done  by 
ring  ample  yard  room  and  filling  It  with 
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STATES. 
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parallel  tracks  and  switches;  but  ground  in  Lon- 
don and  Liverpool  is  costly,  and  the  English 
managers  of  transportation  are  more  careful  than 
ours  to  keep  the  goods  entrusted  to  them  pro- 
tected from  the  weather,  so  that  it  is  found  more 
satisfactory  to  build  the  structures  fur  the  recep- 
tioh  and  delivery  of  freight  at  the  more  important 
point*  in  two  stories,  hoisting  the  cars  bodily  from 
one  to  the  other,  to  be  loaded  or  discharged. 
Moreover,  space  is  found  to  be  saved  by  arranging 
tbe  tracks  for  the  storage  of  cars  not  immediately 
needed  for  use  transversely  to  the  main  tracks, 
from  which  they  are  shifted  by  means  of  rows  of 
turn-tables,  which  will  take  six  or  seven  cars  at 
once  from  a  train  and  transfer  them  to  their 
proper  places  without  the  tedious  hauling  of  the 
whole  train  back  and  forth  over  the  switches,  by 
which  the  same  object  is  generally  accomplished 
here,  and  the  transfer  of  single  cars,  for  which 
our  yard-masters  would  have  to  employ  a  locomo- 
tive, is  there  obtained  by  the  aid  of  horses  or 
special  motors. 

For  such  applications  of  a  moderate  power  at 
any  desired  point  the  hydraulic  motor  is  found 
very  suitable.  The  power  is  derived  from  one  or 
two  accumulators  on  the  Armstrong  principle,  ln 
which  water  is  pumped  into  a  cylinder  under  a 
'  ded  with  a  weight  of  80  or  40  tons, 
a  constant  pressure,  which  is  trans- 
to'any  part  of  the.  freight-yard,  or  indeed 
to  a  greater  distance,  by  means  of  iron  pipes  laid 
ind,  bevond  ths  reach  of  frost.  The 
i  of  this  force  into  motion  at  the  dostrsd 


One  of  the  most  novel  and  interesting  feature* 
of  the  census  of  18S0  is  the  map  and  statistics  of 
the  timber  supply  of  the  country,  prepared  by  Pro- 
fessor Sargent,  of  Harvard,  who  is  the  special 
agent  to  collect  statistics  relative  to  forestry.  The 
maps  are  the  most  interesting  feature,  presenting 
as  they  do  not  only  the  extent  of  the  territory 
in  States  where  there  are  forests  valuable  for 
timber,  but  those  portions  of  the  timber  land 
which  have  been  cut  over.  Nothing  finer  than 
the  execution  of  this  map  work  can  be  found, 
while  the  facta  relative  to  location,  character  Of 
the  timber,  its  availability  for  market,  give  an 
idea  of  the  magnitude  .rf  the  work  which  Professor 
Sargent  has  performed.  The  bulletins  and  maps 
relating  to  forestry  which  have  been  issued  thus 
far  relate  to  those  large  tracts  of  pine  timber  to 
which  the  country  must  look  for  its  main  supply 
of  tills  valuable  wood.  Thus  far  the  maps  cover 
seven  States.  The  following  are  the  feet  of  mer- 
chantable pine  (board  measure)  standing  May  SI, 
1880,  in  these  States,  together  with  the  number  of 
feet  cut  during  the  census  year  ending  with  that 
date: 

Cut  CfiMM 

HuofMllit*  jilsn.  ?HSr  lftso. 

ftlau*.                                 rest.  Feet 

Texas  S7.Md.wn.000  I74.4tn.noo 

Wisconsin                           4t,i"O.O0(i,0(l0  2,007  .vtst.uOO 

Mk-hlrea                           3.VOC10.1KXI.OCO  4,407^11.000 

VM.sifi.1                        rtBTi.ooo.ixw  11 -.".-,,000 

AUtawia.                           W.IKS.OWMIM  S4.V9M.IMo 

Fionas                           s.si.vooo.ooo  ^oa.tttifl.oco 

Minnesota....  ",100.000.000  540.077.000 

Probably  future  bulletins  will  give  the  extent  of 
pine  land  10  other  States  as  well  as  statistics  rela- 
tive to  the  supply  of  valuable  timber  of  other 
kinds,  but  the  above  figures  show  (first)  that  the 
pine  States  in  the  South  contain  the  greates 
amount  of  timber,  and  {second)  that  the  pine  in 
Northern  States  is  being  cut  much  more  rapidly 
than  in  the  South.  At  the  rate  of  the  cutting  of 
1880,  without  making  allowance  for  the  increase 
by  growth,  Wisconsin's  supply  will  last  I  eat  than 
twenty  years;  Michigan's  seven  years,  and  Minne- 
sota's less  than  twelve  years.  At  this  rate  the 
South  must  furnish  the  greater  part  of  the  pine 
lumher  in  1880. 
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masonry  shall  not  exceed  tw  o  hundred  (30(1)  pounds 
per  square  inch. 

86.  friction  /toffees,—  All  spans  except  trestle 
spans  shall  have  at  one  end  nests  of  turned  friction 
rollers  formed  of  wrought  iron,  running  between 
planed  surfaces.  The  rollers  shall  not  be  less  than 
two  and  one-half  <SJ£)  inches  ln  diameter,  and 
shall  be  so  proportioned  that  the  pressure  per 
lineal  inch  of  rollers  shall  not  exceed  the  prod- 
uct of  the  square  root  of  the  diameter  of  the 
roller  in  inches  multiplied  by  five  hundred  (500) 
pounds  (500  till-  Trestle  spans  to  have  expansion 
provided  for  at  ends  of  the  plate  girders. 

87.  CanuVr.— The  camber  for  the  ninety  (90) 
feet  spans  to  be  one  ( I)  inch  ;  for  the  two  hundred 
and  thirty-six  (886)  feet  span,  three  (8)  inches,  and 
for  the  one  hundred  and  thirty-seven  1187)  feet 
six  ISi  inch  spans,  two  i2i  inches. 

QUALITY  OF  IRON. 

1.  All  wrought  Iron  must  be  tough,  fibrous  and 
uniform  in  character.  It  shall  have  a  limit  of 
elasticity  of  not  less  thsn  twenty-six  thousand 
(26,000)  pounds  per  square  inch;  a  variation  of 
one-thousandth  (,„',„)  of  an  inch  per  foot  will  be 
considered  a  permanent  set. 

2.  Finished  bars  must  be  thoroughly  welded 
during  the  rolling,  and  free  from  injurious  seams, 
blisters,  buckles,  cinder  spots  or  imperfect  edges. 

;i.  For  nil  tension  members,  the  muck  ban  shall 
Is:  rolled  into  Hats  and  again  cut,  piled,  reheated 
and  rolled  into  finished  sixes.  They  shall  stand 
the  following  teats : 

4.  Tension  Ttttt. — Full-sized  pieces  of  flat, 
round  or  square  iron,  not  over  four  and  one-half 
(4',)  inches  in  sectional  area,  shall  have  an  ulti- 
mate strength  of  not  less  than  fifty  thousand 
(50.000)  pounds  per  square  inch,  and  stretch 
twelve  aud  one-half  (1I81,)  per  cent,  in  their  whole 
length.  Bars  of  a  larger  sectional  area  than  tuur 
ana  one-half  (41.)  square  inches,  when  tested  iu 
the  usual  way.  will  be  allowed  a  reduction  of  one 
thousand  (1000)  pounds  per  square  inch,  for  each 
additional  square  Inch  of  section,  down  to  a  mini- 
muni  of  forty-six  thousand  (46.000)  pounds  per 
square  inch. 

5.  When  tested  in  specimens  of  uniform  sec- 
tional area  of  at  least  one-half  (W)  square  inch  for 
a  distance  of  ten  (10)  inches,  taken  from  tension 
members  which  have  been  rolled  to  a  section  not 
more  than  four  and  one-half  (41^)  square  inches, 
the  iron  shall  show  an  ultimste'strength  of  not 
less  than  fifty-two  thousand  (M.(M>)  pounds  per 
squaie  inch  and  stretch  eighteen  (18)  per  cent,  in  a 
distance  of  eight  (81  inches. 

Specimens  taken  from  bars  of  a  larger  cross  sec- 
tion than  four  and  one-half  (4W)  inches  will  he 
allowed  a  reduction  of  five  hundred  (5001  pounds 
for  each  additional  square  inch  of  section  down  to 
a  minimum  of  fifty  thousand  (50,000)  pounds. 

6.  The  same-sized  specimen  taken  from  an  angle 
and  other  shaped  iron  shall  have  an  ultimate 
strength  of  not  less  than  flftv  thousand  (50.000) 
pounds  per  square  inch,  and  elongate  fifteen  (15) 
per  cent,  in  eight  (8)  inches. 

7.  The  same  sized  specimen  taken  from  plate 
iron  shall  have  on  ultimate  strength  of  not  less  than 
forty-eight  thousand  (48.0001  pounds  per  square 
inch,  and  elongate  fifteen  (15)  per  cent,  in  eight 
(8)  inches. 

8.  Bending  Tests. — All  iron  for  tension  members 
must  bend  cold  for  about  ninety  (00)  degrees  to  a 
curve  whose  diameter  is  not  over  twice  the  thick- 
ness of  the  piece,  without  cracking.  At  least  one 
sample  in  three  must  bend  one  hundred  and  eighty 
(IHn)  degrees  to  thiscurve  without  cracking.  When 
nicked  on  one  side,  and  bent  by  a  Mow  from  a 
sledge,  the  fracture  must  he  nearly  all  fibrous 
showing,  but  few  crystalline  specks. 

0.  Specimens  from  angle,  plate,  and  nhtxptft  iron 
must  stand  bendingcold  through  ninety  (901  degrees, 
and  to  a  curve  whose  diameter  la  not  over  three 
(8)  times  its  tbiokuess  without  cracking,  when 
nicked  or  bent  its  fracture  must  be  mostly  fibrous. 

10.  RirrU  and  Piss.— Rivets  nnd  pins  must  be 
made  from  the  best  doable  refined  iron. 

11.  cm*f  iron.— The  cast  Iron  must  be  of  the 
best  quality  of  soft  gray  iron. 

Tetli  and  Inspection. — All  facilities  for  inspec- 
tion of  iron  and  workmanship  sball  be  furnished 
by  the  contractor.  He  shall  furnish,  without 
Charge,  su'  h  specimens  (prepared),  of  the  several 
kinds  of  iron  to  be  used  as  may  be  required  to  de- 
termine their  character. 

18.  Full-sized  parts  of  the  structure  may  be 
tested  at  the  option  of  the  chief  engineer,  but  if 
tested  to  destruction  such  material  shall  be  paid 
for  at  cost,  leas  its  scrap  value,  to  the  contractor, 
if  it  proves  satisfactory.  If  It  does  not  stand  the 
specified  testa,  It  will  be  considered 
tetial,  and  be  solely  at  the  cost  of  the 
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3.  Abutting  joints  in  truss  bridges, 
exact  contact  throughout. 

8.  Rant  which  are  to  be  placed  side  by  uktc  , 
Ui*  structure  shall  be  bored  at  the  lame  tempera- 
ture, and  of  euch  equal  length,  that  upon  being 
piled  on  one  another  the  pins  (hall  paw  through 
the  holes  at  both  ends  without  drMng. 

4.  Whenever  necessary  for  tbe  protection  of  the 
thread,  provision  shall  be  made  for  the  use  of 
pilot  nuts  in  erection. 

NnmMh 

l.  All  work  shall  be  painted  at  the  shop  with 
one  good  coat  of  selected  Iron  ore  paint  and  pure 
linseed  od. 

3.  In  riveted  work,  all  surfaces  coming  in  con- 
tact shall  be  painted  before  being  riveted  together. 
Bed  plates,  ami  aJl  parts  of  the  work  which  will 
not  be  accessible  for  painting  after  erection,  shall  i 
have  two  coats  of  paint. 

8.  Pins,  bored  pin  holes  and  tamed  friction 
rollers  shall  be  coated  with  white  lead  and  tallow 
before  being  shipped  from  the  shop. 

4.  AfU  r  the  structure  is  erected,  the  iron  work 
shall  he  thoroughly  and  evenly  painted  with  two  1 
additional  coats  of  paint,  mixed  with  pure  linseed 
oil,  of  such  color  as  may  be  directed,  the  tension 
members  being,  however,  generally,  of  lighter  , 
color  than  the  compression  members. 

riXAL  TEST. 

1.  Before  the  final  estimate  is  made,  a  thorough 
test  of  the  structure  will  be  made  by  the  chief 
engineer,  hy  loading  each  span  with  the  previnusly 
stated  rolling  load  at  a  speed,  approximately,  of 
fifteen  (IS)  miles  per  hour,  and  also  by  causing  the 


site,  and  for  cast  iron,  wrought  Iron  and  timber 
.  'sne;  before  any  price  ia  determined  upon  the 
.     -  shall  furnish  to  tbe  Chief  Engineer  a 
a*..     !      i  T»ent  showing  the  weight  if  iron  or 
feet  bo.  i    'f  timber  in  every  mertber  of 

the  strucv  '-luil  weight  of  iron  and 

amount  of  tin,  iicture,  and  from  said 

statement  the  Chit i  1  <  .  .t  ■  !'r  determine  tbe 
prices  at  which  said  ca»-  M  iron  and 

timber  shall  be  estimated,  ai.-'  -tiflcafe 
of  the  amount  being  presented  to  .  .  -  •• 

said    *    *   *   or   such  disbursing  . 
■nay  appoint   *  *  *   per  centum  of  the  u. 
of  said  estimate  shall  be  paid  to  said  •  •  •  k 
or  before  the  »  •  •   day  of    each  calendar 
month;  and  when  all  the  work  embraced  in  this 
contract  is  completed  agreeably  to  the  specif! ca- 
tions and  in  accordance  with  the  direction  and  to 
the  satisfaction  and  acceptance  of  the  Chief  En- 
gineer, there  shall  be  uuulc  a  final  estimate  of  said 
work  agreeably  to  the  terms  of  this  contract,  when 
the  balance  appearing  due  to  the  •   •   •  shall  be 
paid  to   *   *  •  upon  •  •  *  giving  to  said 
*  u  release  under    *   •  • 


18.  Wherever  the  words  Chief  Engineer  or  pro- 
nouns relating  to  the  same  are  used  in  this  contract 
or  specifications  herein,  it  is  understood  to  mean 
tbe  Chief  Engineer  of  said  *  *  *  whose  orders, 
direction,  or  instructions  may  be  given  in  person 
or  through  such  assistants  or  inspectors  ss  he  may 
appoint.  Wherever  the  word  Contractor  or  pro- 
nouns relating  to  the  same  is  used  in  this  contract 
or  specifications  herein,  it  is  understood  to  mean 

fa  WHueMt  Whereof,  the  parties  hereto,  do  exc- 
this  Contract,  dated  the  day  and  year  first 
■  written. 

■this  bridge  are  to  be  addressed  to 

,   .  Thief 


Pit 


,icf  Engineer  Pittsburgh.  HcKeea- 
'--uiv  fcdlroad,  77  Fourth  avenue 
*  «.to  be  in  by  March  Inert.  J 


load  to  remain  on  each  span  an  hour  or  more. 

S.  Each  span  must  not  deflect  under  such  strains 
more  than  one-half  tbe  camber  above  mentioned, 
and  no  permanent  change  shall  take  place  in  the 
whole  or  any  part  of  the  structure. 

8.  The  final  test  will  be  as  follows :  A  train  made 
op  of  two  (2)  consolidation  engines  and  followed 
by  a  train  weighing  one  gross  ton  per  foot,  run- 
ning at  a  speed  of  fifteen  (IS)  miles  per  hour.  Air 
or  hand  brakes  may  be  applied  to  engines  and  cars 
when  on  any  part  of  any  span. 

ufM'KU.  00XMTIOM. 

1.  Inspectors  appointed  by  the  chief  engineer 
of  •  ■  •  will  inspect  the  materials  at  the 
mills,  supervise  all  work  while  in  progress  at  the 
shops  and  erection  at  bridge  sites,  and  all  tests  tn 
be  made. 

i.  All  facilities  for  examining  the  stock  and 
methods  of  manufacture  shall  be  offered  the  in- 
spectors. They  shall  be  kept  duly  posted  during 
the  different  stagtwof  the  work,  and  notified  ahead 
whenever  the  iron  is  to  be  rolled  and  shipped. 

3.  All  parts  of  the  structure  must  be  inspected 
and  stamped  by  an  inspector  before  shipment  is 


4.  The  contractor  will  be  required  to  make  good, 
at  his  own  expense,  any  defect  discovered  at  any 
time  before  the  final  payment  is  made,  notwith- 
standing previous  inspection  and  approval,  unless 
the  attention  of  the  inspector  shall  have  been  pre- 
viously called  to  such  defect ,  and  his  allowance  of 
it  obtained  in  writing. 

5.  The  said  •  •  •  shall  not  be  held  responsi- 
ble for  any  delay  of  work  caused  by  the  rejection 
of  materials  or  workmanship  of  detailed  or  finished 
parts  of  the  structure,  when  such  rejection  is  due 
to  a  violation  of  these  Specifications  or  Conditions. 

(.  Contractors  will  submit  with  their  pro- 
posals a  full  set  of  drawings  (in  large  scale  on 
sheets,  size  33  X  81  inches),  snowing  all  the  parts 
of  the  structure  as  they  propose  to  erect  it.  giving 
sufficient  information  that  an  intelligent  idea  can 
be  formed  of  all  the  minute  details  of  the  same; 
and  as  soon  after  as  possible  mot  exceeding  sixty 
(t0|  days),  after  eaid  proposal  It  accepted  and  con- 
tract entered'  into,  a  full  set  of  strain  sheets, 
general  and  detail  drawings  or  plans,  showing  the 
details  of  each  part  of  the  structure,  must  be  sub- 
mitted to  the.Cbicf  Engineer  for  his  aoc  eptunce 
and  approval;  and  at  all  limes  during  the  progress 
of  the  work  the  Contractor  must  be  prepared  to 
furnish  the  Chief  Engineer  with  such  plans,  draw- 
ings and  strain  sheets  of  the  structure  as  he  may 
require. 

7.  No  work  shall  be  commenced  on  any  part  of 
the  structure  until  plans  of  said  work  shall  have 
the  signature  of  the  Chief  Engineer  thereon. 

8.  Contractors  in  submitting  their  proposals 
must  give  the  distance  required  from  the  base  of 
rail  to  the  top  of  coping  of  each  pier  and  abutment. 

9.  Ami  Tt«  said  *  •  •  Jotj,  promise  and 
agree  to  pay  the  said  ♦  *  *  or  completing  the 
work  provided  for  in  this  contract  in  accordance 
with  the  specifications  and  conditions  herein  set 
forth,  and  to  the  satisfaction  and  acceptance  of  the 
Chief  Engineer  •  •  • 

10.  On  or  about  tbe  first  day  of  each  month  dur- 
ing the  progress  of  this  work,  an  estimate  shall 
he  made,  under  and  by  the  directions  of  tha  Chief 
Kngineer,  of  all  the  material  delivered  at  tho 
bridge  site  that  is  to  form  part  of  the  structure  and 
of  all  tbe  material  put  in  place  in  the  structure 
during  the  previous  month)  a  certain  price  wilt  be 
paid  for  cast  iron,  wrought  won  and  Umber  at  tha 


_  ring  to  sa 

release  under   »  •  •     hand  and  seal, 
log  and  discharging   ♦  •  *   from  any  s 
claim  and  demand  whatsoever  in  any  x 
growing  out  of  this  contract,  and  any  and  all 
charge  and  expense  connected  therewith. 

1 1.  All  materials  that  have  been  estimated  and 
paid  for,  as  aforesaid,  are  hereby  declared  to  be- 
come the  property  of  said  * .  *  *  ,  but  all  such 
materials  are  in  the  charge  of  the  contractor,  and 
are  entirely  at  tbe  risk  of  tbe  contractor;  and 
said  •  •  •  shall  in  no  way  be  held  liable  or 
responsible  for  any  injuries  to  men.  or  to  said  ma- 
te rials,  from  fire,  Hoods,  collisions,  or  loss  by  de- 
cay or  otherwise,  during  the  manufacture,  trans- 
portation or  erection  of  said  structure,  until  the 
work  shall  have  been  completed  and  accepted  hy 
the  Chief  Engineer. 

13.  The  contractor  shall  conduct  all  his  opera- 
tions so  as  not  to  obstruct  the  navigation  of  the 
river. 

18.  The  contractor  shall  furnish  all  staging, 
scofTuldiiig  and  false  work,  and  adjust  all  the  work 

complete. 

14.  The  within  contract,  specifications  and 
prices  are  intended  to  cover  all  the  work  required 
tor  the  complete  finishing,  as  herein  set  forth,  of 
all  tbe  superstructure  of  *  •  •  as  aforesaid  ; 
and  under  no  circumstances  shall  any  extra  work 
or  price  be  allowed:  provided,  however,  if  in  any 
contingency  the  contractor  should  be  required  to 
do  any  work  or  furnish  any  materials  which,  in 
the  opinion  of  the  chief  engineer,  are  not  provided 
for  in  the  contract,  specifications  or  prices  herein 
set  forth,  such  work  shall  be  done  and  such  ma- 
terials shall  be  furnished  only  upon  a  written  or- 
der of  tbe  chief  engineer,  which  order  shall  specif- 
ically set  forth  the  work  to  be  done  or  the  ma- 
terials to  be  furnished,  the  manner  and  time  in 
which  said  work  shall  be  done,  and  tbe  priors  for 
said  work  and  materials. 

18.  The  said  •  •  •  reserves  the  rigbl  to  se- 
cure iuelf  from  all  liability  that  might  arise  from 
the  failure  of  the  contractor  to  pay  any  and  all 
claims  whatsoever  for  which  the  said  *  *  * 
would  be  legally  liable.  And  the  said  s  .  s 
shall  have  the  fight  to  pay  said  olaims  and  deduct 
tbe  amount  from  any  monthly  estimate  or  esti- 
mates, and  retain  sufficient  funds  from  any  re- 
tained percentages  for  that  purpo-e  until  the  ssid 
*   *   *   is  satisfied  that  the  said  claims  are  paid. 

Id.  The  work  embraced  In  this  contract  shall  be 
carried  on  In  such  a  manner  and  prosecuted  with 
such  rapidity  as  tbe  Chief  Engineer  shall  deem 
adequate  for  its  completion  within  tbe  time  herein 
specified;  and  if  at  any  time  the  contractor  shall 
refuse  or  neglect  to  prosecute  tbe  work  with 
energy  sufficient,  in  tbe  opinion  of  the  Chief 
Kngineer,  for  its  completion  within  tbe  time  speci- 
fied in  this  contract,  then  and  in  that  cose  the 
Chief  Engineer  shall  have  the  right  to  declare  this 
contract,  or  any  portion  of  the  same,  forfeited  and 
void;  and  said  *  •  *  shall  have  the  right  to  go 
on  and  complete  said  work,  or  any  portion  of  the 
same,  in  such  manner  as  *  *  *  may  deem 
best,  and  pay  such  prices  or  amounts  of  money  as 
may  be  required  for  its  completion  in  accordance 
with  the  contract  and  specifications  herein;  ami 
said  contractor  shall  be  responsible  and  liable,  and 
hereby  agrees  to  pay  to  said  *  *  *  all  sums  of 
money  which  said  •  •  •  may  have  to  pay  for 
tlie  completion  of  said  work,  as  aforesaid,  over  and 
above  the  contract  price  or  prices  herein  set  forth 
for  its  completion  by  said  contractor 

17.  And  it  is  mutually  agreed  and  distinctly  un- 
derstood that  the  decision  of  the  Chief  Engineer 
shall  be  final  and  conclusive  in  any  dispute  which 
may  arise  between  the  parties  to  this  contract 
relative  to  or  touching  tbe  same,  or  touching  tbe 
quality,  quantity  or  value  of  any  work  done  under 
this  contract ;  and  each  and  every  of  said  parties 
do  hereby  waive  anv  right  of  action,  suit  or  suits, 
or  other  remedy  in  law  or  otherwise,  by  virtus  of 
said  covenants",  so  that  the  decision  of 'said  Chief 
Engineer  shall,  tn  the  nature  of  an  award,  be  final 
and  conclusive  on  tbe  rights  and  claims  of  said 
parties  heretrv, 


THE 


ACTUAL 

EA. 

BY  B.   BjULKB.  K.  Gib  I 


I  OF 


-loJSt. 


(No  M,  Vsa  Noscr-SAd1*  M  »  ) 

This  valuable  collection  of  *  riments,  or 
rather  experiences,  the  result  of  c4muvatiotu  gath- 
ered during  the  construction  of  some  48  miles  in 
length  of  retaining  walls  of  all  kinds,  under  all 
circumstance*  of  locatiun  and  variety  of  founda- 
tion, is  worth  volumes  of  algebraic  formula-  de- 
duced from  insufficient  data  derived  from  office 
experiments  on  a  small  scale,  which  at  •••  *  can 
but  give  vague  results  and  unsafe  guides  for  prac- 
tice. 

In  the  discussion  which  followed  the  reading  of 
this  paper  before  the  British  Institute  of  Civil  En- 
gineers, it  was  suggested  as  a  better  title  for  the 
paper.  "  Tlie  ability  of  Retaining  Walls."  as  the 
scene  of  tbe  paper  developed  the  anomalous  failure 
of  heavy  walls  and  the  permanency  of  lighter 
structures,  under  apparently  similar  conditions, 
rendering  the  lateral  pressure  of  the  earth  an  un- 
known factor  in  either  case,  notwithstanding  the 
rare  taken  in  tbe  selection  of  for  nulla)  expressive 
of  it  from  the  best  existing  authorities,  lie  says, 
"  Something  must  be  assumed  in  any  event,  and 
it  is  far  more  simple  and  direct  to  sssume  at  once 
the  thickness  of  the  wall  than  to  derive  the  latter 
from  equations  based  upon  a  number  of  uncertain 
assumptions  as  to  tbe  bearing  power  of  the  foun- 
dations, the  resistance  to  sliding  and  other  ele- 
ments." "  It  has  often  struck  the  author  that  the 
numerous  published  tables  giving  the  calculated 
required  thickness  of  retaining  walls  to  their 
places  or  decimals  stand  really  on  exactly  tbe 
same  scientific  basis,  and  have  tlie  same  practical 
value,  as  the  weather  forecasts  for  the  year  in  old 
Moore's  Almanack,"  or,  as  one  of  our  old  engineers 
is  accustomed  to  characterize  it.  •■  guessing  at  half 
and  multiplying  it  by  two."  He  states  as  a  sag- 
nlficsnt  fact  "  that,  out  of  nine  miles  nf^retaining 
wall  on  the  underground  railway  in  London,  tlie 
exceptionally  weak  wall  should  show,  as  it  did, 
no  movement,  either  during  or  after  construction, 
while  tho  exceptionally  strong  wall,  though  hav- 
ing six  times  tbe  estimated  stability  of  the  former, 
si  i  i  j  1 1 J  full,"  and  adds  his  convictions  that  the  laws 
governing  the  lateral  pressure  of  earthwork  are 
not  at  present  satisfactorily  formulated. 

The  numerous  examples  of  walls  as  built,  given 
in  this  small  volume,  and  their  behavior,  arc  very 
instructive,  and  our  young  mathematicians  who 
know  all  about  the  thing  would  do  well  to  care- 
fully read  this  book  before  committing  themselves 
to  the. 
upon  i 


C0BBESP0NDEN0E. 

UNIFORM  CONVENTIONAL  TINTS. 
Ri-riir.it«  Coixnic,  Nkw  Bfmhsbwici,  N.  J.. 


Feb.  II,  1 
EtirroK  EnoKEMintn  Nkwb: 

Have  you  in  use  at  your  institution  a  set  of  con- 
ventional tints  for  representing  the  various  mate- 
rials employed  in  mechanical,  architectural  and 
civil  engineering  constructions,  as  tbey  have,  for 
instance,  at  tbe  Boole  Centrale  drs  Arts  et  Manu- 
factures at  Paris  ?  If  so,  will  you  please  indicate 
thein  to  me,  and  are  they  satisfactory  ? 

The  present  confusion  of  tints  in  the  practice  of 
engineers,  etc.,  in  the  books  and  in  the  schools  is, 
at  the  least,  unfortunate.  Cannot  this  he  reme- 
died in  time  and  is  not  the  proper  place  to  begin  in 
the  schools  of  engineering  r  If  these  can  agree 
upon  and  adopt  a  set  of  tints  Irr  correspondence  or 
in  convention  the  beginning  will  have  been  made. 
Will  you  unite  in  such  a  movement  ?  At  present 
I  use  the  lints  adopted  at  the  Ecole  Centraie. 
Very  truly,  baaC  E.  Haftmovac. 

Professor  Mathematics  ami  Graphics. 
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SkWBRAOE  OF  BL'ROPEAN  C1TIB9'      I  work 


s  i*-cial  engineer  for  construction  and  main- 
tenance of  newer*  and  uightaod  .ervice,  with  corp.; 
special  engineer  for  disposal  of  aewago  and  night- 


P*  HI  i, 

Population.— In  I8W,  2,100,000;  average  density,  I  *sWb  with  corps. 
HjangiM  to  1  acre;  the  old  city  ban  a*  many  aa  I    V.  Trawmtyt.—For  constiuction  and  service  of 
513  to  1  acre:  the  outer  district*.  Gobelins  and  Oh-  I  latancuger  railway*  of  thr  city. 
*"'7Btolrei  4S  mM>      t*«J>*«.-tiv*ly.  per  acre.  VI.  Architetturf.—l'or  const  ruction  and  niain- 

x— Uuidr- of  fonitfeation*.  1S.381  acre,;  «r.  tenance  of  all  public  building*  I  IK  consulting 

rcbilecu,  13  regular  architect*,  60  inspectors,  etc 

.    ...    «0  :h«,:iim 

  i.iua 

  is.:h:I.i1« 


w4nro.-Uuide  of  fonitkation*,'  itf.Jol  acre.;  eir 
cumfcrence.  82,!SS0  meters,  or  ov«  20  milea;  great- 
est brendth  from  north  to  soutii.  S'„'  milea;  great- 
eel  breadth  from  coat  to  we*t.  7  milea;  anas 
covered  by  public  atreet«.S.  TOO  acrea;  area*  covered 
by  rl.era  or  quays.  I.OCT  acres;  areaa  covered  by 
cemeteries.  232  acrea;  hulls**,  parki  and  gardens 
U.2«!<  areaa.  1  *  ' 

towelling*. -Number  of  private,  houaea,  74.710, 
cmitaimng  UMI.OOO  dwelling-rooms  and  837-600 
shjps  and  work-ruom*.  Number  c 
per  house .  80.8. 

Water  Supply.— Average  pet  day 


Interval  ua  la  rilclp»l  debt,  etc  

IVHce  

Pnillc  school*  

I*ubdlr  rliartue*  and  p*D«lotia  ,   

CV-mmliijiI-.il  IVir  raajrueaaai-'e  ot  amir  - .-  

Intermenta  

PvtlK  llWsi: 
fi  al  it «€»   I.T17.ISJ0 

Arcbliacraraast  noeart*   4.«au,  w> 

l*ub"rf-  hlffhYA>a    -  W^'lia.OfiO 

)'nmien*,Wan<'llljrbtli>*   (*.!*-»-  MHO 

Water  ami  aseer  ilmnmim   11.4441  430 


>  awlls 

I  (river),  . 
OpJSly  mx  sdra. 
Prewar  a**vage. 
l*re*eD«  average,  per 

tVanue  and  t  nuv*;<  

wnU'h  I*  intended  fur  buuse  Mppty  tally 

Mortality  mean  for  leu  years,  23.0.    In  VII  Ar- 
rnnd  asemeitt  (Klysee)  it  t»  14  0.    Id  III  Arrun- 
dwsrm-nt  (Gobe  in.)  and  XIV  <Ob*erva(olre)  80.0. 
Meteorological  U-mpcrature : 

  rnhreribett. 

Hixty  jerra  moan  

llLrbrai  itwxa  t^mperatur...  Au«,  S«  15»1S.. 
\f"*t  known  tra«ril,,rj  Ja...  SU.  1TW  ... 

a**'i  hi  v-irly  minimum  r  .r  llvi  i^aei 
D-rtag  tut  u •yearn  mi*  nrr  Dumb  -r  at  dan  In  a 
.  >«ar  wben  Uta  tbenmiaiieter  "ran  batuw  fee  ilu*. 


Jitac/waa,  Cow  Mat-ton..  Otvrflota,  Outfall*.— 
The  juoettonB  of  large  warm  are  mil  made  in  the 
Ktiglieb  or  r  rank  Ion  manner,  but  are  aa  a  rule  rec- 
tangular cluunbers  with  cylindrical  arch.  When- 
ever possible  an  extra  fall  is  lu  be  given  at  every 
junctitin,  so  that  no  backwater  is  enuaed  in  ih« 
•mailer  newer.   The  grade  of  large  aewcre  at  llw  ir 
junction*  is  also  determined  by  the  necessity  of 
having  the  banquette*  ..n  Ihe  aame  level  ;  the 
runette  or  invert  will  therefore  drop  correspond- 
ingly.  When  two  oval  aewcrn  join,  a  dropof  8  Iri  13 
in.  Ugiveu,  If  ptuwMe.  to  each.   The  highest  end* 
...  uf  »h,n  ••ft™  «™  Pl*c«l  a*  little  below  the  surface 
•"du  So  f  ?  ''"«w»ble.  The  houae  branchea.  at  leant  1  meter 
I iiii  aoa  a\S">  ™nnect  with  the  aewet*  generally  at  right  an- 
gles, which  does  not  aeetn  objectionable,  aa  the 
houw  aewage  i»  usually  brought  to  the  main  in 
terra-cutla  |ii|»*.  bedderl  in  the  invert  of  the 
branch  and  discharged  from  alranhoaincuveitel. 
Tbt-ae  pipe*  receive  the  houae  water  and  the  fluid 
excrements  of  the  ••  fiiaw*  filtrea  "  where  these »re 
used.  The  hraocbe*  fium  the  si-wer  extend  undt>r 
auaaa.an*  (lie  iddewalk  ami  often  under  Ihe  houo-a  to  the 
S  4*0  000  oa,'K  yard*.     Htoru)  water  overflows  are  placed 
.limw'oMi  alonn  Hie  river  nt  a  few  places.     Tliere  are  three 
(.oio.otw  I  outfalls  for  the  l\iri»  sewage,  one  at  Clichy.  one  at 
St  Own,  and  one  at  St.  IXenis,  all  on  the  hanksof 
tlnr  Seine  several  mile*  below  I'aris.     The  outfall 
at  St.  Ourn  is  at  an  elevation  to  allow  the  -ewasre 
to  run  by  gravity  to  the  irrigation  fields  of  (Jenne- 
villier*.     Tlieaewage  from  lite  lower  area.-  din- 
Clicby  at  ordinary  blgh-waiiT level aud 
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L**ign  and  Vatittructivn  of  Sewerage  H\  rkt. 
General  Sfttem  and  Alignment.—  Tranaitlonal 
state  at  present.     Four-fifths  o(  all  excrementi- 

tUra*  matter  is  collected  in  water-tight  vault*  its  contents  are  now  partially  being  pumped  to 
|foa*eaflxcei  or  in  movable  carJt*  ife«*ea  mobiles)  Aanierea,  Uennetllliers.  etc.  Airnng<-menta  are 
and  la  periodically  removed  to  a  distant  locality.  Iwing  made  to  pump  all  of  the  ajwage  in  the  fu- 
The  remaining  quantity,  which  is  iucreaaing.  *i»  ture. 

col  ected  in  ctokslfoaaes  Hltrea)  which  retain  aoliila  Ventilation.— Tbv  Paris  sewers  are  ventilated 
but  permit  liquid*  to  eMPape  and  flow  into  sewer*,  tbruush  the  almrt-gullies  and  the  outf.tlls,  and 
They  are  exchanged  at  less  fmfuent  interval*  and  occasionally  through  pipes  terminating  nt  mof* 
their  contents  disposed  of  In  a  similar  wav.  All  I  of  building*.  No  ohjiTtinnable  odor  arl*cs  from 
waste  water  front  house*  and  street*,  together  I  bo  g/ullies  into  the  atns-t.  nor  is  there  much 
with  rain,  are  carried  into  a  system  of  newer*.  It* 
extent,  a«  a  uniform  system  throughout,  excel* 
that  of  any  other  city.  -  Paris  is  divided  into  three 
main  drains  a  e-aren*  from  which  the  sewage  is 
carried  entirely  out  of  tho  city,  and  each 
one  of  which  ha*  a  main  collecting 
or  intercepting  sewage  'oollecleur  general  i. 
itVside*  the»e  main  oollectora  there  are  about  16 


nmell  in  the  eeaers.  except  from  some  Irregn- 
luritv,  which  ia  quickly  removed. 

JfaN-nole*.— Mnn-holes(braDcbemnntsde  regard) 
are  always  entered  on  the  side- walks,  through 
aide  entrances  to  the  sewer,  never  from  tne 
street.  They  are  closed  with  a  cast-iron  cover, 
2  ft.  ?!|  in.  in  diameter,  »nd  are  descended  by 
roo  steps,  fixed  in  the  wall  every  foot.  The 


secondary  ones  discharging  into  theru.     The  re-  fl<*irof  the  anle entrances  is  ordinarily.  1  ft.  above 

In  all  streets  the  invert  of  the  sewer,  and  slopes  toward  itw 


maining  are  the  "ordinary"  sewers.  In  all  streets  the  invert  of  the  sewer,  and  slopes  toward  it  with 
above  85.5  ft.  in  breadth  double  line*  of  Sewers  «re  i  a  grade  of  0.015.  Sometime*,  io  large  newer*, 
built,  one  under  each  nidewalk.  ami  in  narrower  I  carrying  much  water,  atone  steps  are  built  in- 
streetsthey  are  built  in  tbe  center.  Tlie  unlinary  stead.  Tho  height  of  the  passage  way  is  6  ft.  7 
aeweis  follow  the  valley  lines  a*  much  ua  possible,  in.,  it*  width  at  spring  ia  30  in.,  at  bottom.  SO  in. 
and  are  all  large  enough  to  be  walked  through.  I  Man-hole*  are.  generally,  104  ft.  apart,  which  ta 
No  pipe  newer*  are  »«cd.    The  entire  system  was  not  varied  from,  except  when  near  a 


designed  by  M.  Belgrand. 
Shape  and  Size  of  .Sneers.  - 


■Tbe 


s  la 'JO  i 

r  83,  38  snllusetem  la  'JO  nalaules  -  .0i-XI  la  par 

,  July  IS.  33  mDUuirlers  In  3D  mtautoa  =  .0414  la  per 

*. 

latrf,  H*\>t  U->.  41  tuUuiuetc!-*  La  -1'  mlntltea  -  0*10  lu  le-r 
lolniil^  *^ 
lsTO.  Way  XT.  'JO  uillUiuetvn  in  OU  laloutea  =  Oir.'  la.  par 

Illll.  Ill  H  *^ 

JJjJ  Jaly  27,  40  millimeter*  la  00 
UNl  Aux.  IV, 

per  minute. 
Frtvallmg  arlada,  aouthwest. 

Topographical.— Altitude  ot  the  Seme  at  Paris  is 
B  i.iitt.  above  Ihe  »a.  No  part  of  the  city  i,  flooded  S  *1"  »P",n  *h,V"  lu«  cles)ning-tnKks  are  run 
by  high  waters  both  shores  have  alone  embank-  Tno  "f  'V"  **wm  covrrlnK  4>e  invert 

(cunette)  and  bunuuettea  are  semi-circular. 
All  sewers  are  built  large  enough  for  men 
to  walk  upright  in  them,  even  the  house  branches, 
which  extend  to  the  point  where  tbe  vertical  soil 
and  other  pipes  deacend.  Pipe*  for  the  water 
supply,  pneumatic  tube*  and  telegraph  wire*  are 
inside  of  Ihe  sewer  and  attached  to  the  arch. 
When  the  grades  are  small,  the  type  ia  determined 
through  the  following  formula,  which  hi  derived 
from  Prony's  formuU  :  Mean  radius  »  slope  - 
cueff.  s  square  of  velocity,  and  the  assumption 
that  the  greatest  quantity  of  ruin  falling  in  Paris 
is  1.77  in.  per  hour  and  Ihe  time  to  reach  the  sew. 
era  is  three  times  longer  than  the  duration  of  the 
rain. 

A  =  drainage  area;  a  =  section  of  sewer;  r  = 


crosninj;. 
or  or-  Ou«"'« 


(sfrerf  batln*).— Oullioa  <bi 


dinary  sewers  have  a  si  tape  approaching  tlw  oval,  d*  Douche !  have  side  onenlngs  in  the  curbs  36  in. 
but  with  a  Hat.  segmental  Invert,  varying  from  16 '  long  anil  4  in.  to  .1  in.  high  in  the  center  and  2  In. 
to  24  in.  in  width.  The  larger  sewers  or  collector* 
have  a  banquette  on  one  or  both  of  the  aides  of  the 
invert  (cunettel  high  enough  to  be  above  the  ordi- 
nary flow  and  k*road  enough  to  be  walked  upon. 
The'  main  collector*  have  an  iuvert  about  II  ft. 
wide  and  41,'  ft.  deep,  in  which  specially  con- 
structed cleaning  boats  (bateaux  valines >  are 
floated.  The  secondary  collectors  have  Inverts  47 14 
wide  ami  HI  in.  deep,  with  iron  rails  at  their 


menu  through  the  city.  Pall  of  river  at  low  .. 
when  discharge  was  1.605  cubic  ft.  per  second:  for 
eastern  extremity  of  Pari*.  1:10.488;  for  center  of 
Parts,  1:1313;  for  western  extremity  of  Paris, 
1;14.*23.  Flood  discharge  March,  l«76  (highest), 
wirs  36.500  cubic  ft.  per  second. 

Pkgikal.— Older  part  of  tlie  city  I*  very  closely 
built  up,  especially  to  a-ards  t  )i  •  north  and  auuth. 
The  wis, cero  part  has  brood  streets,  avenues,  parka, 
etc  Length  of  streets,  boulevards,  etc.,  is:  with 
trues,  l.1«  miles;  without,  415  miles. 

JoYinajjewienf  of  Public  Wort*. 
All  public  works  are  under  control  of  an  inspec- 
tor-general and  director,  with  a  general  office  and 
corps  of  26  persons.  The  main  department*,  each 
one  of  which  has  a  chief  engineer  and  a  large  corps 
of  assintanta,  are  as  follows  : 

I.  StreeU— For  the  general  design  and  laying 
out  of  tbe  city,  lu  street*,  parks,  Ac. ;  also  for  tbe 
registry  of  real  estate  property  ;  also  for  the  con- 
struction and  cleaning  of  streets.  Corp*  :  45  per- 
s-in*  for  design  and  registry  ;  314  persons  for  nu- 
perviainn.  construction  and  maintenance. 

II-  Lighting  the  City.—  Corps :  SJ  persona  for 
design,  construction  nnd  supervision. 

III.  ftrrifcj  and  BoulevanU  (landscape  garden- 
ing').—Corps  :  163  persona  for  design  and  main  to-  H^,'j 

at  leant 


at  the  aide*.  Gullies  are  built  at  no  regular  dis- 
tance. Tbe  flatter  (he  grade  tbe  more  frequently 
they  are  placed.  They  are  not  located  at  street 
corners,  but  in  the  block. 

Pumping  Station.— The  pumping  station  ia  si'u- 
ated  at  Clichy,  near  tne  bridge  crossing  tbe  Seine 
to  Asniere*.  Iu  capacity  is  gradually  being  ex- 
tender! to  correspond  with  the  extension  of  the  ir- 
rigation Hebla.  Tbe  present  works  provide  for 
only  one-sixlh  of  the  sewage.  There  are  two  hori- 
zontal engines,  one  of  230  horae-powir,  the  other 
of  150  horse  power.  The  larger  engine  raises 
1,040.000  gallons  per  hour,  in  a  day  of  15  hour*,  at 
a  cost  of  53  cenU  per  1,000  gallons  raised  36  ft., 
with  coal  oostinx  96.30  a  Ion. 
iftacefianrotts  Strueturet. — The 


from  tbe  south  to  the  north  side  of  t  lie  Seine  by 
an  inverted  siphon  near  the  Pont  de  I'Almn.   It  (a 


.""rafT 

O.O&Sfl.l 


When  storm-water  overflows  can  be  bad. 
allowance  is  made  when  using  thin  formula 
Depth*  and  Orade*.—  The  depth  of  I 


uper 


line  of  wrought-iriaa  tubes  each  1  meter 
laO','  in.).  55«>j  ft,  long,  laid  several 
meters  below  bottom  of  river.  The  bead  upon  the 
siphons  can  be  varied  from  1.7  ft.  to  7.8  ft.  n*  it 
Incomes  necessary.  No  trouble  has  been  expe- 
rienced with  it. 

MateriaUand  Contt ruction.— Sewer*  are  built  of 
boulders  of  a  coarse,  grutv  sandstone  [mfulitre), 
round  In  neighboring  diluvium.  Lately,  some  bave 
been  built  of  coocrvte.  Ilrick*  are  rarely  uw-d. 
Viiriflel  pi  pi  a  are  c  nl  /  used  for  hour  e  drair  a  "e.  The 
meuliire  masonry,  bedded  at  right  angles  to  tho 
inner  surface,  ia  plastered  with  rich  Portland  ce- 
ment mortar  to  an  exceedingly  smooth  and  regu- 
lar surface.  The  costing  nittt  have  a  thickness  of 
at  least  Xj  (n.  over  Ihe  must  projecting  poinU  of 


sewers,  unless  grade  demands  it  otherwise,  i*  ree  l-  the  masonry.  The  least  thickness  of  catling  of 
luted  so  that  they  get  a  covering  of  at  lewt  20 in.,  the  invert  and  banquette*  raw  be  1',  In.;  the 
which  brings  their  inverts  at  le-urt  6  ft.  below  Lb*  coating  of   tbe  extnidos  of  the  arch  must  be 


aurfae 


The  depth  of  tbe 


IV.  Wafer  Sirprrfy  and 
general  office*  :  ail  persons 
(ion  and  maintenance. 

a.  Water-supply  :  Chief  engineer  and  corps 

b.  Sewers,  canal*  and  sewage  farm  :  Chief  < 
neer,  consulting  engineer  and  corns  fiw 

eTuwji.*- 


for 


overt  (cunette)  ia  at 
ter  for  the  types  cleaned  by  boat*  and 
il'j  In.  for  those  cleaned  by  the  tracks. 
Tbe  grade  of  the  ordinary  sewers  is  generally  the 
same  as  that  of  the  street;  it  is  often  rather  steep. 
The  large  collectors  are  very  fiat,  and  aro  pot  self 


KIM,  The  ntone*  form  only  about  SO  per  cent,  of 
the  bulk  of  the  masonry,  and  are  intended  to  act 
rather  aa  sionea  forming  a  concrete  than  to  give 
much  strength  in  theiuaelv?*.  The  underground 
sewage  carriers  in  Gennevillicrs  are  built  entirely 
of  concrete  :  their  strength  is  tented  to  a  head  of 


cleaning  owing  to  the  large  amount  of  sitt  which  26  ft.  of  water.  The  material  in  composed  of  3 
is  washed  into  them  from  the  street   Types  1  aud  parts  cement  and  5  ports  clean  gravel  and  5  parts 

ive  a  fall  from  sand  in  volume.   Tbe  concrete  sewers  are  partiut- 

molded 


3,  "hu  h  are  cleaned  by  boats,  hi 


.1*0.03. 


ly  moulded  in  the  trench. 


mcrete  sewers  aru  pa 
ch.  and  partially  m 
at  the  works  and  joined  in  the  trench.  Tbe 
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of  slwt  inlets  and  other  appurtenances  arr  also 
built  of  madiirt  boulders,  plastered  to  a  smooth 
surface.  Over  the  extradoe  of  sewers  the  earth 
filling  is  genrrally  40  in.,  in  exceptional  cases  it  ia 
20  in.  in  street*  and  5  in.  on  the  sidewalks. 
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Lflnjrts  of  K*r 

/n  Buuae*. 

Various  methods  of  removal  are  practiced.  A 
Urge  number  of  houses  have  water-tight  cvw 
from  with  li  the  contents  are  removed  by 
id  excavators  and  piken  to  various  establisli- 
for  utilization. 
Ai:Hber  method  ia  t»  collect  the  night-noil  in 
movable  casks  If  Oaf  vuibilet\  which  receive 
solids  and  fluids  as  well,  and  which  are  exnhMfld 
nt  intervals  varying  from  a  few  days  to  a  frw 
week*.  Their  contents  are  taken  to  the  same  t 
uibtlth  Dents. 

A  third  method,  th«  one  which  at  present  re- 
ceives the  indorsement  of  the  city  authorities,  is 
to  receive  the  night-s.ul  Into  movable  casks  which 
permit  the  liquids  to  drain  off  (apjjartik  diriteun 
or  tinettet  filtret)  and  run  into  the  sewers  or  cess- 
pools. The  retained  solids  therefore  need  a  much 
leas  frequent  removal  (average  94  times  a  yearl. 
awl  on-  finally  disponed  .if  as  before.  Tbe  casks 
stand  general  I  v  in  the  house  branches 
ways  ncvertibie  from  the  sewers,  or 
have  been  built,  in  vaults. 

each  about  « 

  aacco 


and  partially  open.  The  former  are  bulls  of  con- 
crete, and  have  valves  on  the  surface  from  which 
the  sewage  can  be  drawn.  The  sewage  is  applied 
either  as  broad  irrigation  (on  coiniaiage)  or  in 
furrows  (en  rigoles)  between  long  narrow  beds  6  ft. 
in  width.  Tin-  latter  is  preferred.  Tlie  position 
of  the  beds  is  changed  every  year.  mi  that  they  are 
placed  on  the  furrow  of  the  previous  year.  The 
extension  of  the  sewage  carriers  over  the  entire 
peninsula  is 
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Psliy  nmounl  of  nlgltc  »>il  reiDxersd,  cubic  rants. ..  ]  '.ti 

Atnutmt  fruan  Uustbisskiu*,  cubic  yards  ....  30S 

Since  July  2,  1879.  it  is  lawful  for  small  houses 
to  be  connected  with  the  sewers  by  Iron  or  vitri- 
fied pipes  12  in.  in  diameter,  with  a  least  slope  of 
.07.'),  except  in  streets  where  travel  is  great  and 
where  the  subsoil  i,  soft  and  uncertain.  Exhaust 
s'enra  Is  not  allowed  to  lie  discharged  into  the 
sewers. 

Disposal  of  Seteage. 
The  night-soil  removed  from  cesspool*  and  in 
movable  casks  is  disposed  of  at  various  points 
around  the  city,  the  most  important  being  the 
municipal  works  at  La  Villette,  where  threc-flfths 
of  the  total  quantity  la  taken.  Here  the  casks  nre 
placed  upon  canal  boats  and  towed  to  Bondy.  The 
night-soil  from  cesspools  is  delivered  in  large 
casks  upon  wheels,  into  which  it  is  pumped  at  the 
houses.  The  contents  are  dumped  Into  an  exten- 
sive underground  reservoir  108  ft.  by  10S  ft.  by  18 
ft.  deep,  and  the  liquids,  which  are  about  six- 
sevenths  of  the  ma»,  including  ruspended  parti- 
cles,  are  pumped  bv  a  25  horse-power  engine  into 
two  iron  conduits.  8  in.  diameter  each 


,  and  lO.StXl 

yards  lung,  to  Bondy.  The  deposited  solids  are 
then  loaded  into  casks  and  taken  there  by  boat. 
The  ctWIdishnirnt  or  La  Villette  is  well  kept,  the 
cellars  are  washed  daily  and  are  well  ventilated. 
At  IVtndy  the  contents  of  the  casks  are  dumped 
into  basins  and  allowed  to  drv.  The  liquids 
pumped  are  also  allowed  to  precipitate  any  solids, 
the  residue  in  both  cares  being  manufactured  into 
pondretie.  The  liquid*  are  distilled,  and  by  the 
aid  of  heat  and  the  addition  of  lime-water  the  am- 
monia is  disengaged  and  is  converted  into  sulphate 
of  ammonia.  The  yield  varies  from  IS  to  20 
pounds  per  cubic  yard  of  liquid.  About  895  cubic 
>  u  !-  of  night-soil  are  daily  taken  to  these  various 
depo  loirs. 

T.ic  sewage  proper  of  Paris  is  delivered  at  three 
points  idling  the  right  bank  of  the  Heine,  at  St. 
Denis  and  Hi.  Ouen,  where,  at  tbe  latter  place,  It 
ha*  «n  elevation  sufficient  to  cross  the  river  on  a 
r.riilge  and  (low  to  irrigation  farms  on  the  plain* 
of  (•'cnncvillier*.  At  Clichy,  it  requires  pumping 
and  is  raised  under  a  head  of  30  ft.,  crosses  the 
tiver  on  a  bridge  to  Asnktre-,  and  tbence  flows  to 
tl-.i-  tjeid-.  4  tout  60  000  cubic  yards  in  summer 
and  about  40.000  cubic  varus  in  winter  are  now 
PjrmM  daily  and  utilized.  Tbe  rest  flow,  into 
the  Seine,  which  is  strongly  polluted  as  far  down 
as  Li  inay.  Aliout  120,000  cubic  yards  of  silt,  sup- 
posed to  be  deposited  from  sewage,  are  yearly 
dredged.  The  sewage  is  led  along  roads  and' paths 
over  the  flat  and  eandy  surface  of  tbe  ~ 


lrrliiKl.il  surface  In  1S7S   

trrlratcd  tur'srs  Is  lBTTt  

Irrunued  surface  ta  1B78.  

IrrbrsbM  serfsr*  la  1SS0   

AresavaUslsV  

or  one  sere  for  170  In  200  perM-*i». 

No  ill  effects  have  been 
works.   Since  they  were 

Oreaillons,  has  sprung  up  in  the  midst  of  the  terri- 
tory, with  a  death-rate  averaging  only  from  19.5  to 
23.3.  Irrigation  was  begun  in  186a.  'It  is  intended  j 
in  future  to  purify  the  sewage  more  bv  Filtration 
through  the  soil  than  by  Irrigation  alone.  Tbe 
two  methods  will  be  combined,  however,  as  much 
as  possible. 

.Voin/rnaJtce  of  tirwrage  Works. 

L  Appliance*. — o.  For  HemoeiHO  Xight-Soil.— 
Cess  pools  are  cleaned  by  pumping  the  content* 
into  cylindrical  iron  carls  with  a  capacity  of  from 
70  to  140  ecu  ft.  These,  when  full,  iw  hermetic- 
ally sealed  and  conveyed  to  the  several  depots.  La 
Villette.  etc.,  for  disposal.   The  common  "fosses 


4  to  6  cu.  ft.  They  are  closed  with  a  tight-fit- 
ting cover  and  taken  to  the  depots  in  carts  for  dis- 
posal. The  "  t  inetu  s  flit  res"  are  madr  of  galvan- 
ized sheet-imn  of  a  cylindrical  form,  10  in.  in 
dt'iinrtcr  »n.i  24  to  29  in.  iu  height,  with  a  mov- 
able screen  to  separate  the  fluids  from  ine  solids. 
They  are  connected  by  a  movable  bayonet-joint 
with  the  soil-pipe  and  by  a  small  movable  india- 
rubber  pipe  with  tbe  branch  from  the  sewer.  They 
can  thus  be  readily  removed,  and  after  being 
tightly  closed  ore  rolled  under  a  man-hole,  hauled 
np.  placed  upon  a  cart  and  taken  to  the  depots  for 
disposal 

ft.  For  Cleaning  Sevcert.— The  appliances  are  as 

follows: 

The  "  batcau-vanne  "  is  a  boat  with  a  movable 
apron  or  scraper  (vannelof  the  shape  of  the  invert, 
but  an  inch  or  two  smaller,  perforated  with  three 
small  openings  and  suspended  at  live  bow  St  that 
it  can  be  raised  or  lowered.  When  It  is  lowered 
to  within  a  small  distance  of  the  bottom  the  water 
rises  behind  it,  and,  besides  propelling  the  boat, 
rushes  with  great  velocity  through  the  narrow 
opening  and  stirs  up  the  sediment.  This  sediment, 
as  it  accumulates  in  front  of  the  apron,  is  pushed 
forward  by  it  through  the  rising  head  of  water 
and  thus  brought  to  the  outlet.  It  is  used  in 
types  Nos.  1  and  I. 

The  "  wagon  d  bascule."  or  tip-wagon,  is  a  truck, 
into  which  the  silt  is  thrown  and  carried  to  the  out- 
let. The  "  wugon-vanne  "  is  a  truck  running  on 
rails  about  4  ft.  apart,  and  fastened  to  the  edge  of 
the  M  prsdrnit"  (pathl.  It  opera  Lea  exactly  like^he 
boat,  in  having  a  movable  apron  in  front,  by 
which  the  detritus  Is  pushed  down  the  sewer. 

The  "  wagon  ordlruures,"  are  simple  trucks  for 
the  sewers  of  an  oval  shape.  The  siphon  crossing 
the  Seine  at  the  pont  d'Alma  is  cleaned  by 
of  shall  of  hard  wood  33 !{  in.  diameter, 
3.9  in.  lees  than  diameter  of  pipe,  and  weigh- 
ing 187  lbs.,  which  is  passed  through  it  at 
intervals,  generally  once  a  week.  It  ia 
pushed  along  by  tbe  force  of  the  water,  and 
by  being  lighter  it*  rolls  along  the  soffit,  which  in- 
creases the  velocity  of  the  water  along  the  bottom 


L'tillutlon  of  Hvrsgv  at  CM-nu*>vinWni  

Department  for  water  eupplv  in  1879: 

Total  expense.  5,860.280  francs  =  $1.17J.iM«, 

Annual  cost  of  cleaning  sewers  per  bead  of  total 
population,  12.5  cents. 

Annual  cost  of  pumping  sewsge  per  head  of 
total  population,  4. 5 cents,  or  about  one  centime 
for  one  cubic  meter  pumped. 

Annual  cost  of  night-sml  service  per  head  of 
population,  53  cents,  or  $1.28  per  cubic  yard, 

Annual  cost  of  pumping  night-soil  to  Bondy, 
2.92  cents  per  cubic  y.trd. 

Annual  cost  of  transporting  casks  to  Bondy. 
7.82  cents  ptr  cnblc  yard. 

Suil-pipee  in  bouses  supplied  w  ith  the  filtering 
casks  are  tsxed  with  pi  suoually.  The  removal 
and  exchange  of  one  cask  is  chnrged  to  owners 
with  M  cents.  There  is  an  aveiage  of  6.3  ex- 
change* per  annum.  Therefore  annual  cost  is 
about  61.90.  Proprietors  pay  for  tbe  construction 
of  house  blanches.  Coat  of  the  sewage  purifica- 
tion works  from  I860  to  1880  was  about  #600.000. 
Cost  of  maintenance  and  studies  np  to  I860  was 
about  6600.000. 

Rest  of  srou-d  before  sewsae  bmcaikiii  ■  Item  »t 

sere      915  .1b 

Kent  1*1  jrciuiiil  s/ler  lrriKSII.ni : 
1ST*   per  sen  16.6P 
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and 

mured  toward  the  outlet.  It  has  been  in  use 
many  years  ami  given  no  trouble  nor  reason  to  an- 
ticipate any.  There  Is  a  difference  of  level  be- 
tween the  two  eudi,  of  1  ft.  S  In.,  and  this  differ- 
ence can  be  Increased  to  nearly  7  ft.  by  damming 
up  the  water  at  the  southern  end.  A  great  veloci- 
ty for  simple  flushing  and  for  passing  the  ball  is 
■  bus  obtained.  After  tbe  ball  is  inserted  at  one 
end  it  requires  generally  but  a  few  minutes  to  ap- 
is-er  at  the  other,  pushing  the  silt  in  front  of  it. 
With  a  head  of  1  ft.  8  in.  iu  velocity  is  about  3  ft 
per  second. 

The  condition  of  the  sewers  is  generally  clean 
and  no  strong,  disagreeable  odor  prevails  except 
in  the  sewer  which  brings  tbe  foul  waters  from 
tbe  Bondy  establishment.  During  the  snmmer 
mouths  visitors  are  weekly  taken  through  the  large 
collectors  In  a  cleaning-bout. 


«L.'orp5  fcr  il<#Ui;n  ao-l  i-ocrftnit-Uua   flSiKli 

Xnlcrisls  sail  labor  (exclusl* •  of  nn  work)   t?73.900 

146  persons  for  InipecUaa  at  cjesalag  towers  said 


C'o««fruc<io».— Estimated  costof  existing  a 
is  620.oui.niio  including  333  nul..-  or  main  and 
branch  sewers  and  123  mih-s  of  house  branches. 

Estimated  cost  to  complete  the  svstero  is  68, 
911.100. 

ANNUAL  KEPOltT  OF  THE  KNtilNKEKH'  SO- 
CIETY OF  WESTERN  PENNSYLVANIA. 

Jx*.  17,  am 

A0DBJS8OF  THE  HET1RISO 

To  the  Memben  of  the  Knginerrt'  . 
ll"«*f>r»t  iVniisy/niniu.- 
IflHUaWl  It  is  a  matter  of  res)  regret  that  1 
am  obliged  to  he  absent  f- 
ing. 

Iu  reviewing  the  |ssst  year  I  see  I 
couragemvut  for  the  future. 

The  attendance  at  the  meetings,  averaging  40. 
is  very  remaikable,  and  shows  a  sustained  interest 
in  our  proceedings  which  I  believe  ts  not  equaled 
by  any  society  in  tbe  country.  A  monthly  atten- 
dance of  over  twenty  per  cent,  of  our  whole  i 
bet-ship  shows  a  lively  interest  which 
means  tlist  our  Society  is  a 
that  It  has  filled  a  great  want 
mnnity. 

I  can  say  without  flattery  that  in  the  last  two 
years  I  have  frequently  wondered  where  all  of  tbe 
members  came  from  and  why  they  came  together. 

This  only  shows  that  th«  great  growth  of  our 
city  has  not  Ix-en  properly  rraliiod  hv  the  natives, 
ana  that  the  need  of  friendly  intercourse  has  in 
consequence  not  been  provided  for. 

It  is  a  matter  of  sincere  congratulation  that  in 
the  two  years  of  our  existence  we  have  never  had 
a  meeting  without  a  paper,  and  generally  a  good 
one,  and  sometimes  very  good  ones:  also  that  we 
hare  never  Incurred  any  debt,  and  that  we  now 
have  a  balance  in  tbe  treasury  which  will  justify 
the  incoming  board  in  having  our  Transactions 
printed  in  a  little  belter  form  than  before. 

To  re  out  of  debt  is  to  be  successful,  and  I 
no  doubt  that  tbe  new  bonni  will  mam 
fully  In  litis  respect  as  lias  the  old  one. 

A  library  of  some  H00  volumes  of  carefully- 
selected  technical  works,  all  paid  fur,  is  no  mean 
achievement,  and  your  library  committee,  now  to 
he  replaced  by  a  permanent  ommittee,  deserves 
your  regard  for  the  large  amount  of  work  and 
care  taey  have  given  to  the  selection  of  these 
books. 

The  reports  of  the  secretary,  the  treasurer  and 
tbe  Committees  on  Library  and  Tots  will  give 
you  full  information  of  the  details  of  the  work  of 
the  year. 

It  is  a  pleasant  duty  to  bear  testimony  to  the 
zeal,  industry  and  care  which  have  been  used  by 
the  Secretary  and  Treasurer  in  conducting  vour 
affairs,  and  I  feel  it  to  he  especially  due  to  your 
Secretary,  who  hits  added  to  his  ordinary  duties 
those  of  librarian  and  secretary  of  the  general 
committees.  To  his  unremitting  attention,  rare 
ss  to  details  and  < 
due  the  success  of  I 
of  its  machinery  j 
of  your  affairs. 

The  Board  of  Direction  has  met  frequently  and 
has  considered  all  of  the  business  of  the  Society 


d  exactness  in  rcxonls,  is  largely 
<  the  Society. the  smooth  running 
'  and  the  gvueral  good  condition 


_  „  with  great  care,  and  the  proof  or  this  is  in  results; 
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em*:  you  have  organized,     Contributions  t«  the  Theory  of  Blasting  or  Mlli- 
led  steadily  the  objects  lory  Mining,  by  H.  Hofrr,  Part  Second,  1H81 
W«      Examples  of  ! 


friendships  have 


is  your  greatest  achiev 
held  Your  meeting*,  pi 
of  the  Society;  man 

formed;  question*  have  been  discussed  freely  anil  Bridge  c'lo.,  Pittsbuj 

fully,  and  not  one  word  of  discord  has  entered  our  Improvement  on 

councils  cither  in  public  or  private.  P..  Merrill. 

Gentlemen:  This  is  better  than  wealth  or  glorr.  A  large  number 

In  retiring  to  the  ranks  of  private  membership'  I  1881  hv  the  various 

do  not  know  how  to  thank  you  for  the  unvarying  to  California, 

kindness  and  courtesy  with  which  I  have  been  Annies   do    Sociedad    Cientifiea,  Argentina 

treated,  I  can  only  commend  my  successor  t4»  the  Buneos  Aires  fur  February.  March  April,  Mav 

•  Rood  will  and !  indulgence,  and  I  can  only  add  June,  July.  August.  September  ami  October. 


built  by  the  Keystone 
Out.  Wm. 
f  work  let  in 


Hlgs  il 

«1  hll 


and 
livelj 

''  may 


lltelvsls  is  the 


mean  to  still  be  with  the  S 
work  with  all  my  might  to  make  th 
as  possible,  so  that  our  worthy  ••Gi 
never  have  a  chance  to  go  to  'sleep,  and 
may  all  remain  alert  to  our  mutual  in' 
best  wi»b  of       Your  "retiring 

'Wm.  Metcai-f. 
The  Treasurer.  Allart  E.  Frost,  reports  total  re- 
eeipts  for  the  year  ending  Jan.  17.  il.OAit.  and  ex- 

randituiea «i»).l2i  for  the  Library  Fund,  receipts 
I,.WO.  and  exrs-nditures  «I,280.O7,  leaving  a  bal- 
ance of  *20».83.  to  which  Is  to  be  added  a  dona- 
tion, not  yet  collected,  amounting  to  tT>00.  giving 
to  that  for  Library  »7ts3.H3. 

To  the  Hoard  of  Direction  of  tlie  Engineer*'  So- 
ciety of  Wextern  Prnntylmnin: 
Okstuoiks:  I  take  pleasure  in  presenting  mv 
annual  report  for  the  year  ending  Jan.  17.  1882" 
The  past  year,  the  second  since  the  organization 
of  the  Society,  has  been  a  very  sui  cessfiil  one. 
At  the  time  of  mv  hist  annual  report  there  were 
1U0  names  on  the  list  of  member*,  to  which  there 
has  been  added  ."»7.  making  a  total  of  247.  During 
the  year  two  have  died  and  24  have  resigned,  leav- 
ing now  on  the  list  221,  or  n  net  gain  of  ill.  Our- 
mg  the  year  the  Society  hns  held  nine  regular  and 
one  adjourned  — 
ings.  with  the 
follows: 


Forhandtinger,  Stock- 


last 

IV  ls»l.... 

""I   

17.  I  SSI  

M.1SB1  

27.  IHM  . 

in.  i N-i  

1.1.  ISSI  

breru.     sj.  last 

Total  

«r<w  ulcnUanoe   ,.11.111. 

year™  l**Pm  l»»ve  been 


  I  an 

  IDS 


Ml 
•-•:rt 

win 


I  j 
an 

01 

it 

H 
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IS 


the 


Feb.  22.  . Votes  of  a  Trip  Through  the  James  Kiver 
Volley.    By  Mr.  Jos.  1).  Weeks. 
Brown'  ]<*'  I''li>U"^1'  New  System.    By  Geo.  H. 


1HHI, 

Ingcniors  Foreigneus 
liolm,  5  numbers,  1881. 

Revistu  de  Obras  Public**  e  Minas  Publleac 
Mensal  dn  Assoriacno  Das  Enginheira*  Civis  Por 
tugues.  inn. 

1.  American  Architect  and  Building  News. 

2.  American  Gaslight  Journal. 
II.  American  Engineer. 

4.  Engineering  and  Mining  Journal. 
<t.  Engineering  News, 
0.  Railroad  Gazette. 

7.  Railway  Review. 

8.  Scientific  American. 

1*.  Scientific  American  Supplement. 

10.  American  Journal  of  Microscopy 

11.  American  Miller. 

12.  Bulletin  Iron  and  Steel 
IH.  Carpentering  and  Building. 

14.  Eclectic  Engineering  " 

15.  Jounud  of  Chemistry. 

16.  Journal  of  Franklin' Institute. 

17.  Manufacturer  and  Builder. 

IS.  Milling  and  Mechanical  News. 
1*.  Plumber  and  Sanitary  Engineer. 

20.  Engineer.  London. 

21.  Engineering. 

2-3.  Annates  des  Mine*  (Bi-Monthlv). 

2:1.  Annate*  drs  Ponts  et  ChaussAes  (Monthly). 

24.  Anna'en  der  ('hemic  <  Monthly). 

25.  (  ivil  Iuirenitnir  |R  Nw.  a  year). 
20.  Journal  fur  PraktUche  Cl'ieime. 

27.  IVilytochnisches  Journal  iFortnightlvi. 
During  the  year  the  Society  has  been  called  opon 
to  part  with  two  of  ila  in. -Hilars,  hy  reason  »r 
death,  via.,  Messrs.  J.  II.  Reno  and  David  Carlin. 
Suitable  memorials  have  been  prepared  and  entered 


success.,  as 


upon  the  minutes  of  the  Soi-ietv. 

Financially  the  Society  has  la-en  a  „ 
will  be  seen  by  the  report  of  tbe  treasurer, 
With  the  surplus  on  hand  the  Board 
during  the  year  to  pubhsh  the  papers  in  a 
form. 

During  the  year  the  Board  of  Directors  have 


May  17.  Discussion  of  Mr.  Brown's  Paper. 
Sent.  27.  Discuswin  continued. 
.Oct,  IS.  Some  Wastes  of  Heat.     Bv  Mr.  Wm 


Respectfully  submitted. 

J.  H.  Harlow,  Sec. 

OOMMITTKIC 


By  Mr.  Ju<-ob  Rees 
lecture,  hy  Prof 


A.  K. 


Metealf. 

Nov.  |3,  Electricity. 
_Oer.  20.  an  illustrated 
Frost,  on  Radiant  Matter. 

Description  of  the  Coffer 
Puddling  at  Davis  " 
Martin. 

The  Society,  in  exchange  for  its 
received  the  following: 

The  Committee  on  Hiaim  has  c> 
rangemcnts  with  the  Pittshurgt 
tion  on  tho  same  conditions  as  for  the  last  year, 
v."'  •  I!"'.  Engineers'  Society  to  par  $400  per  year  to 


the  P.  L.  A.  for  the  use  of 


or  Tim  i.ikkakv 
Mr.  Wm.  Metealf. 

Wtateru  I'cunmjtniniii  • 

Sih  :  On  behalf  of  the  Committee  on  Library  I 
have  tlie  honor  to  submit  tile  following  report : 

As  slated  in  the  Just  annual  report  of  this  com- 
mittee, each  one  of  its  members  was  constituted  a 
sub-committe  to  prepare  a  list  of  books  in  a 
s|>ecial  department  of  technical  literature. 

Carefully  pr?|«arcd  lists  were  thus  obtained,  in- 
cluding such  works  aa  were  considered  indispens- 
untinued  the  ar-  »bly  necessary  for  laying  tin-  foundations  for  a 
Library  Assocta-  lih""T  of  hooka  u|»n  applied  science. 

lhe  committee  has  held  a  number  of  meetings, 
and  after  u  com|K>rison  and  revision  of  the  lists  sub 


and  Means  of 
By  Mr.  William 


.has 


a  room  in  which  to 


nutted  hy  its  mei 


Bold  nine  monthly  meetings,  and  the  members  to  Pr'at<?  M  follows: 
have  the  privileges  of  the  library.    Tlie  P.  L.  A  '  rVidxiw  and  structures 
!T°Z?^.*!^  "T  *n  H  iu  '""Purchase  ^.SSsV^ 


to  n|>pro- 


Ho, 


orengineering  periodicals,  hut  in  this  thev  have  r..„ 
f  ully  complied.  The  following  are  the  paper*  or- 
dered m  this  connection  at  a  total  cost  or  ahou' 
sjllo;  quite  a  number,  hi 
library'  taldi-s  Isfone  any 
tween  the  two  societies. 

Transactions  of  the  American  Society  of  Civil 
Engineers  for  January.  February,  March.  April. 
May,  June,  July,  August.  September  and  October, 


agreement  was  made  be- 


Hrtalhnvy 

Tests  at  man-rials    Soo.00 

Complete  seta  of  the  two  French  periodicals,  Ihe 
••Annales  des  Mines  "  and  the  "Annales  des  Pouts 
et  Chaussvc*,"  have  been  obtained  ataoo»tof  (200. 

Bids  were  obtained  of  several  Eastern  publishers 
and  dealers,  and  the  books  purchased  or  the  lowest 
bidder,  at  a  large  discount. 

A  list  of  the  booka  baa  been  printed  and  is  now 
in  the  hands  of  members.    The  committee  hits  at 


Journal  of  the  Society  of  Arts,  weekly,  from  all  time*  invited  suggestions  rrum  members  as  to 

Jan.  1,  1*81,  to  date.  the  selection  of  IsM.ks.  hut  very  few  suggestions 

Proceedings  of  the  Engineers'  Club  of  Philwlel-  were  received, 
plira.  Vol.  II„  Nos.  1  and  2,  Feb..  1831.  Following  is  n  statement  of  the  flnances  : 

List  of  Members.  Constitution  and  By-Laws  and  Ihauliim  of  Mr.  fa  Thaw  at  ooooo 

r«fa?rs  of  the  Pi  fctll  Scientific  S  s'iety.  Troy  Duaallias  l>v  a  frleno  nt  tlio  e-ieiety,  S l.Ootl.  at 

Trsnsactioii  of  the  American  Institiiteof  Mining  ■«  !t ','"'!' ,""T'  Jl'v*       rer-ind...  aoo.ou 

Irjkan  Oct..  1861.  ' J    '  u"n 

Pns  erdings  of  tho 


:«0.uo 


T.anl 
ilxpeailllur^t  fo 

LesivtM  a 
;    This  Udanc 
posr  of  as  follow 
CT-rialarj 


*.\noo  no 
l.aaj.tT 


law  of   tTOll.KI 

the  committee  has  decided  to  dis- 


Society  of  fivil  En- 
gineers, May,  1W*1. 

Proc  eiliugsof  the  Western  Society  of  Engineer*. 
Feb..  1SHI. 

Abstracts  of  Pupeni  in  Foreign  Transactions  anil 
Periodicals. 

Papers  from  the  Journal  of  the  Franklin  Iiiati-  ii«auia  taclw^rlott'  w,«*;: ::  .;:'  ".'....;  ioom 

tllte  I  Miami:  Emziat-ertjii:.   i.vi  ih> 

Tho  American  Engineer,  December.  18SI.  '&SSSSU'k*  £*J"» 

Engineer.'  Cmb of  Philadelphia.  I  B'J"»lto  _™» 

Journal  of  Ihe  United  Suttee  Association  of  !        fearing  mil  a  balanisi  of  $Mi.S!t~  iron  m 

Charcoal  Iron  Workers,  August.  1881.  I    According  to  the  arrangement  entered  Into  with 


the  Pittsburgh  Library  Association  June  III,  1888. 
it  was  agreed  that  tbe  $400  to  be  paid  tiy  the  En 
glmwrs'  Society  for  the  use  of  hall  'should  be 
devoted  wholly  to  tlie  purchasing  of  periodicals  of 
a  scientific  and  technical  character  for  the  reading 


A  number  of  journals  have  been  added  to  tbe 
collection  on  the  tables  of  the  reading-room,  but 
tlie  cost  or  these  new  journals  is  estimated  at 
*115. 

Res]ieclfully  submitted  for  the  committee. 

FKAXfis  c.  Puna-Jin, 

RETORT  or  THE  OOHKrTrRR  ON  TESTS. 

To  the  Preriilent  of  the  Society  of  Bni/iHcrTt  of 
We»icm  /tiiNsufniura  : 

SIR  :  The  Committee  on  Tests,  in  tlie  absence  of 
any  original  work  which  it  Is  able  to  lay  before  the 
Society,  begi  leave  to  submit  tbe  following  state- 
ment of  the  affairs  of  the  U,  S.  Commission  for  the 
testing  of  iron. steel  nnd  other  metals. 

In  the  year  187.7,  through  the  exertions  of  the 
American  Society  of  CiyQ  Engineers.  Ihe  Ameri- 
can Institute  of  Mining  Engineers,  the  American 
Inn  and  Steel  Association,  and  other  scienti&o 
bodies,  Congress  created  a  commissinu  to  test  iron, 
steel  and  other  metals,  and  appropriated  a  sum  of 
money  for  this  purpose.  The  commission  was 
composed  of  one  engineer  officer  of  tlie  army,  one 
officer  of  the  Ordnance  Department,  two  of  the 
navy  anil  three  civil  engineers,  and  beg&n  its  labors 
very  suspiciously.  A  number  of  tests  were  made  in 
the  government  testing  machine  at  the  Navy  Yard 
in  W  ashington.  chiefly  on  chain  cnldes,  and  a  report 
was  published,  a  copy  of  which  Is  in  possession 
ol  the  library  of  the  Society.  The  chief  fruit  of 
the  labors  of  the  Commission,  however,  is  repre- 
sented by  the  admirable,  testing  machine  at  ths 
Watertown  Arsenal  which  it  had  built,  but  the 
use  of  which  it  never  enjoyed.  Even  lsdore  ila 
completion  the  funds  of  the 'Commission  gave  out, 
and  all  efforts  to  obtain  additional  appropriation* 
rroui  Congress  provisl  futile,  except  so  much  aa 
wad  necessary  to  pay  r<>r  the  machine.  After  ila 
completion  it  passed  into  the  hands  of  the  Ord- 
nance Department  of  tlie  Army,  and  by  a  law  of 
Congnas  was  made  available  to  private  Individuals 
for  purpose*  of  tests  on  payment  of  costs.  Exten- 
sive use  has  been  made  of  this  privilege,  and  tho 
Department  has  uUo  Issen  nhlc  to  make  a  limitnd 
number  of  tests  on  its  own  account.  Among  these 
am  the  tes.1*  on  lined  and  untitled  caat-lron  cylin- 
ders subjected  to  internal  press  lire,  copies  of  a  re- 
port on  winch  were  furnished  the  Society  through 
the  kindness  of  Colonel  Liidlev.  U.  S.  A.,  com- 
manding Watertown  Arsenal.  Altogether  a  con- 
siderable number  of  tests  have  been  made,  and 
much  information  of  value  could  no  doubt  be 
gathered  from  them,  hut  very  little  has  been 
published,  and  they  as  yrt  await  tho  hand  of  some 
one  who  will  work"  out*  the  results  systematically, 
and  give  proper  interpretation  to  them. 

Your  committee  is  happy  to  state  that  active 
steps  have  been  taken  by  the  American  Society  of 
Civil  Engineers,  aided  by  other  societies,  ill  effect- 
ing a  reappointment  of  a  commission  and  securing 
an  appropriation  from  Congnsw.  At  the  meeting 
of  the  American  Institute  of  Mining  Engineers  at 
Washington  next  month  an  united  effort  will  be 
made  to  intensst  members  of  Congress  in  the  sub- 
ject and  obtain  favorable  action  during  the  present 
session  of  Congress.  It  is  expectasl  tluit  the  new 
commission  will  be  placed  on  a  better  Isisia  than 


.  ttiat  its  powers  will  be  greater, 
and  that  certain  errors  of  organization  which  im- 
paired the  usefulness  of  the  former  commission 
will  be  avoided.  There  is  every  pixaipcct  that 
these  efforts  will  meet  with  success,  and  the  near 
future  will  see  this,  the  most  promising  movement 
made  in  manv  years  toward  sdvuncing  our  en- 
gineering knowledge,  again  under  way  and  ac- 
complishing results. 

Tbe  committee  mgvets  that  one  of  its  members, 
Mr.  Kent,  has  been  seriously  ill  for  several 
months,  and  still  continues  so.  in  consequence  of 
which  hi*  signature  doel  not  appear. 


C.  L.  Strobrl. 
J.  W.  Wauxrb, 
Mcmls-rs  Oommittcn  on  Tosss. 
PlTrsBURun.  Jan.  17,  1W.'. 

THE  ANXCAL  BAXOI'ET, 

The  second  annual  banquet  of  the  Society  was  held 
at  the  Monongnhela  House  on  the  evening  of  the 
7th.  and  was  fully  as  enjoyable  as  those  concerned 
cuuld  piwsihly  desire.  When  men  whose  brains 
are  employed  in  lie;  perfecting  of  huge  undertak- 
ings, in  the  creation  of  enduring  forms  in  iron  and 
stone  nnd  wood,  lay  aside  for  the  mameol  their 
graver  dulii-s,  tl.eir  hours  of  relaxation  are  marked 
by  ki-en  enjoyment,  ready  wit  and  |*>li»)ied  s]«cch. 
Such  waa  lite  cose  in  Ibis  instance.  The  banquet 
table  was  surrounded  by  members  and  invited 
guests  shortly  before  0  o'cloock,  and  for  throe 
hours  the  elatairate  menu,  and  the  higher  pleasures 
of  thnaght  and  speech  were  alternately  enjoyed. 
At  the  head  of  the  table  sat  President  Gottlieb, 
portly,  gray-whi.kerial  and  urbane  ;  at  his  right 
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Feb.  25,  1882. 


Engineering  News. 

QKO.  H.  PRU8T  Paonurron. 

Trlhuno  HuiMinc         Nfw  Yorlc  City. 

JULIUS  W  A  MAMS,  fan  frratoW  A.  B.  V.  K  .  Koreas 
■L  D.  ».  BL'BH  imnin  Emrroa 

SATURDAY. 


Publication   In  the   currr-nl  nmnW 
nh£*ii.l  he  n  ^  jvi-l  al  Un-  ..ffto-  (if  i>tiliUmU..a  in*  Uht 
Tk— ...  1—  .-a  »d,eru-  menu,  not  later  than 


.  ndrurv  upon  siih>>:t«  irtiUrh  oaturallr  bel.*«x»> 
to  last  prufltKv  ■>(  Uih  Journal  i»  tuacJtea. 


OONTHNTS. 

I'«(t»  !  i  Pass- 
at    Europesii        TTis  Iron  Trade   03 

....  i   41  Kxoimu'  Horirrtss: 

Asnoa]    Report  (if    lbs      |    To*  American  liwiltule 
Ktnrinrer*'  Society    of      |       of  Mining  ratsiiinsrs. .  Ou 
Western  Penntv  Ivanln  .  T-      Enxlneer*'     Club  c4 

ktamiaiai.  I>ifi«nu»i;  Pbuadelpbla   *» 

aenantkM.al    Hcliucv  —  IJv.  n  -  •  KiiKiiiHvriliK 

The     Isipurltlea     of  HorEijr  W 

Water   .04  The  KWfT  an, I  SUtsttlcn 

Tfcf   Malaria   Hell   at         of    Auiertuan  Waler- 

PIU«flelrJ  OTi       Works  87 

Uniform    lYmrcntlonst        Recent  loveattoaa  OK 


Inter  destroy  the  health  and  very  possibly,  in  Home 
cases,  rnrult  in  premature  death .  But  we  do  not 
believe  that  the  varying  death  rale  shown  by  the 
bills  of  mortality  Id  cities  is  attributable  solely .  or 
largely,  to  the  varying  condition  of  the  public 
sewers  with  reference  to  the  dissemination  of 
newer  gas.  The  mode  of  life,  better  fond  and 
clulhing.  more  of  it,  comparative  exemption  from 
the  depressing  influences  attending  a  struggle  for 
bare  existence,  ail  tltese  improved  conditions  aud 
othetrs  which  could  be  cited,  give  a  sufficient  ex- 
planation for  the  fact  that  the  death  rate  in  locali- 
ties has  decreased  in  spite  of  the  influence  of  ecr- 
tain  new  conditions  which  the  comfortsof  modern 
life  in  cities  have  rendered  necessary,  but  which 
the  sensational  scientist  loses  no  opportunity  to 
hold  up  to  the  public  as  attended  with 
the  extremes!  danger.  Pule  nir,  pure  water, 
wholesome  fixnj,  cleanliness,  the  prompt  removal 
from  dwellings  of  decaying  organic  matter,  the 
prevention  of  crowding  in  the  dwellings  of  the 
poor,  the  establishment  of  hospitals  to  which 
patirnls  laboring  under  infectious  diseases  shall  be 
removed  fur  medical  treatment — these  are  the 
requisite*  to  a  proper  sanitary  condition,  and  yet 
with  all  these  requisites  in  tlte highest  possible  con- 
dition attainable,  experivuee  has  shown  that  what 
sanitarians  consider  as  a  preventable  disease  may 
yet  step  in.  no  one  knows  how,  and  decimate  such 
a  locality  in  spit*  of  the  best  medical  treatment. 
Look  at  the  ravages  of  the  cholera.  A  surgeon  of 
great  expcrienceln  the  English  army  in  India,  and 
subsequently  in  charge  of  the  Cholera  Hospital  in 
(Quebec  when  this  plague  visited  the  country  in 
1S32.  informed  us  that  about  the  same  percentage 
of  the  population  were  taken  sick,  and  pmWjf 
the  same  percentage  of  the  taken  sick  died,  in  either 
case.  In  the  one,  a  total  absence  of  all  remedial 
agents  whatever,  and  the  climate  and  the  surround- 
ings  in  the  highest  degree  conducive  to  the  spread 
and  severity  of  the  dinense;  while  the  other,  replete 
with  every  aid  which  science  could  afford,  and  a 
climate  ami  surroundings  such  as  might  be  selected 
for  favorable  treatment  of  disease,  yet  the  nsult 
wan  the  name.  Kvery  physician  of  experience  hss 
wltueased  in  Ins  own  practice  similar  instances  of 


as  cor 
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the  potency  of  disease  and  the  im|sitcncy  of  safe- 
guards to  its  approach 


I  arresting  its  rav 
|  ing  more  certain  than 


toward  i 


aud  i 
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SENSATIONAL  SCIENCE— TH E  IMPURtTIRS 
OF  WATER. 

We  learn  from  the  London  Architect  that  at  a 
meeting  of  the  Institution  of  civil  Engineer*,  on 
the  34th  inat..  Mr.  C.  KaJkard  pointed  out  that 
"  mere  dilution  had  an  ainusd  inappreciable  effect 
in  disarming  the  germs  of  disease,  of  their  power. 
Now,  supposing  a  glaasof  water  to  contain  but  one 
germ,  if  the  person  were  weakly  or  sufficiently 
unhealthy,  he  would  contract  the  disease  almost 
aa  certainly  as  if  there  were  hundreds  of  germs." 
According  to  Mr.  Falkard,  it  will  be  impossible  to 
-yrootic  diseases  from  towns,  the  water 
which  contains  the  dejecta  of  persons 
;  from  disease.  tivn  though  prenmt  in  the 
nute  quantity.  "  The  very  weakly  con- 
the  complaint  from  the  water,  and  from 
it  will  spread  to  the  most  robust  around 
them,  the  germs  being  endowed  with  such  per- 
sistent vitality  that  they  withstand  the  effects  uf 
heat  and  cold,  moisture,  drought  and  chemical 
agents  to  »u  almost  incredihle  extent,  affording 
what  seemed  at  Hint  sight  indisputable  evidence  of 
the  now  exploded  doenne  of  spontaneous  genera- 


At  a  meeting  at  the  Academy  of  Medicine  in 
this  city  a  short  time  since  (N.  Y.  Herald,  Feb.  21, 
Prof.  Doreiiius  demonstrated  how  the  densest 
stone  walls  are  easily  |M.natrahln  by  the  gases  of 
decomposing  vegetuble  or  animal  matter,  and,  ac- 
cording Co  the  reported  proceedings,  "  he  took  a 
solid-looking  section  of  the  finest  Philadelphia 
brick,  M  in.  thick,  and  blew  out  a  candle  by  the 
force  of  his  breath  through  the  apparently  impen- 
etrable thickness  of  the  brick  P  And  at  the  same 
meeting  Dr.  Wlllard  Parker,  after  acknowledging 
that  the  penetrative  power  or  the  fatal  gases,  as 
exhibited  by  Prof.  Do  remus.  had  bnen  previously 
unknown  to  himself,  stated  that  "  previous  to  the 
introduction  of  the  Croton  water  in  UH2  no  diph- 
theria was  known  in  this  city  I"  "  and  if  he  were 
to  build  a  house  now,  he  would  hnvo  no  connec- 
tion with  the  sewers."  and  concluded  by  stating 
"  that  New  York  was  in  an  exceedingly  critical 
condition  in  this  respect,  and  the  time  bad  arrived 
for  energetic  action.*' 

We  of  courso  believe  that  a  disregard  of  the 
plainest  rules  of  hygiene  will  be  likely  to  bo  at- 
tended with  a  lowering  of  the,  Kmc  of  the  individ- 
ual system,  and  if  pe misled  in  will  sooner  or 


if  medical  treatment 
.ages ;  and  yet  there  is  noth- 
ian  that  the  advent  of  this 
special  disease  is  preventable  :  hut  its  proper  treat- 
ment, when  at  its  height,  is  yet  a  matterof  opinion, 
from  the  fact  that,  while  the  occasiuu  uf  the  dis- 
ease in  many  cases  appears  obvious  enough,  its 
cause  is  us  yet  beyond  our  ken.  Tn  other  words, 
the  theory— or.  we  should  say,  the  hypothesis— 
upon  which  the  propagation  of  diseases  of  a  xy- 
motic  type  are  based,  is  faulty  ;  and  when  we  state 
as  a  fact  that,  setting  aside  minor  differences  of 
opinion,  which  would  increase  the  number  mate- 
rially, there  are  no  leas  than  four  distinct  theories 
of  the  causes  of  diseases  of  this  character,  all  sus- 
tained by  highly  reapeclabls  authority,  it  wilt 
he  apparent  that  preventive  measures  against 
ihe  approach  of  disease  are  at  least  liable 
to  some  uncertainty  of  successful  application  ; 
and  yet  we  must  admit  it  to  be  true  that,  so  far  as 
our  limited  vision  extends,  Ihe  means  resorted  to. 
or  recommended,  by  the  advts'iites  of  either  of 
these  theories  of  the  progagatlon  of  disease,  as  pre- 
cautionary measure*,  would  possibly  prove  equally 
efficacious,  whichever  theory  was  correct  ;  pre- 
cisely aa  if,  when  the  cholera  was  raging  in  Cadiz, 
we  will  say.  if  the  autliuritics  uf  Charleston  were 
,  so  thoroughly  energetic  as  ui  prevent  absolutely 
all  communication  between  the  two  cities,  upon 
tlie  supposition  that  the  yellow  fever  raged  in 
Cadix.  their  efforts  might  prove  successful  in 
keeping  out  tlie  dlav-osr,  notwithstanding  they  had 
wholly  mistaken  the  nature  uf  the  disease. 

But  this  would  scarcely  lie  satisfactory  to  the 
modem  searcher  after  truth,  and  therefore  we 
dwell  upon  the  fact  that  Mr.  Falkard  talks  of  one 
germ  being  as  potent  for  mischief  as  hundreds  of 
germs,  in  the  case  which  he  supposes  is!  the  con- 
tamination of  water.  u»m|i4a<vntlv  regarding  the 
germ  theory  of  the  pn  >  pa  gallon  of  disease  as  con- 
clusively established  aa  a  fact  in  nature.  Now, 
while  the  fact  is  too  patent  to  be  denied  that 
poisoning  by  bad  water  la  well  established,  it  is  far 
from  proven  that  the  occasion  of  the  disease  in 
human  beings  in  drinking  ls>d  water  arise*  from 
a  living  germ,  conveyed  by  the  water ;  aud  which 
germ,  derivable  from  a  putrefactive  process,  is 
almost  immortal  in  its  nature ;  at  least 
no  limit  is  set  to  its  duration  after  birth,  ami  is  in- 
vulnerable during  its  lifetime  lo  such  assaults  as 
extremes  of  heat  and  culd,  moisture  or  drought, 
or  corrosive  acids,  and  will  still  retain  the  vitality 
essential  to  its  own  reproduction,  and  to  an  almost 
.  incalculable  extent,  so  that  when  the  surround- 
I  Ings  are  favorable,  mvriods  of  similar  germs  are 
"  rropagaicd. 
chief  when 

be  so,  la  tnere  nry  cause  for  wonder  that  one  germ 
would  be  as  fatal  aa  hundreds? 
not  an  occasion  for  i 
n-m-c,  as  the  | 
a 


,  iioanunvi  muewi    n,,-i  u>o 

witn  theiumc  potency  for  r 
into  the  human  body.  If 


ltex-ollect,  that  all  this  time,  no  one  ever  saw 
of  these  germs,  or  a  family  of  one  hundred  L 
sand  of  them,  it  having  been  estimated  that  live 
millions  of  them  would  find  ample  room  upon  u 
small  pin  bead. 

.Should  we  venture  to  combine  the  dangers  to 
our  life  and  health  as  shown  bv  Mr.  Falkard,  with 
tlie  assumed  wonderful  fecunditv  of  the  diis-asc 
germ,  added  to  the  difficulty  as  shown  by  Prof. 
Doreiuus  of  fortifying  ourselves  by  even  stone 
walls  against  his  insidious  attacks,  and  then  learn 
from  Dr.  Parker  that,  owing  to  the  introduction 
of  the  Croton  water,  with  the  attendent  circum- 
stances above  noted,  the  most  fearful  results 
might  be  apprehended  aa  likely  lo  occur  at  any 
moment— we  might  well  pause  aghast. 

If  the  science  of  the  age  has  at  an  enormous  ex- 
pense brought  to  onr  doors  tlie  Croton  water,  of 
which  we  are  dc birred  the  full  benefit  by  n-oson 
of  the  incalculable  swarms  of  deadly  parasites  with 
which  it  brings  us  into  contact,  and  against  which 
the  densest  stone  wall  will  prove  an  insufficient 
barrier,  we  can  scarcely  hope  for  more  than  to 
wage  a  losing  battle  with  these  invisible  an- 
tagonists, and  finally,  in  common  with  the  whole 
human  family. ^succumb  to  their  assaults.  But, 

physician  there  equal  to  the  .sea-ion.  Nature 
nefi-elf,  who  builds  up  ami  tears  down  through  in- 
|  exorabic  law,  has  established  a  just  balance-  be- 
tween opposing  forces,  and  has  decreed  the  pre- 
cise liounds  beyond  which  none  or  her  products 
can  go.  As  an  Illustration  :  It  is  estimated  that  a 
single  female  of  the  cod  species  would,  in  twenty 
i  years,  if  not  preyed  upon  by  other  than  man,  suc- 
ceed in  stocking  the  Atlantic  Ocean  ls-yond  its 
|  capacity  for  other  lines  1  So  it  has  been  decreed 
that  the  waste  of  organic  life  aliall.  after  under- 
I  going  a  natural  transformation,  support  lives, 
I  which  in  their  turn  shall  again  be  transformed  to 
useful  purposes:  and  to  this  end  the  vital  prin- 
ciple, or  oxygen,  in  earth,  sir  or  water,  la-comes 
the  chief  agent. 
!  Some  twelve  years  since,  a  commission  uf 
scientific  men  was  apiulnted  lo  inquire  into  the 
I  potobililv  of  the  Thames  Kiver  waters.  London. 
After  taking  the  evidence  of  eminent  scientists, 
engineers  and  others  to  an  exhaustive  extent,  the 
report  embracing  the  evidence  was  published  in  a 
folio  uf  760  pages  exclusive  of  maps  and  plans. 
Dr.  Chandler,  late  president  of  the  New  York 
Board  of  Health,  and  Professor  of  Chemistry  in 
School  of  Mines,  in  a  paper  published  by  him  in 
|H"3  on  the  "Sanitary  Chemistry  of  Water "'  quotes 
freely  from  this  report  in  support  of  disown  views. 
In  refutation  of  Mr.  Falkard  and  Dr.  Parker  s 
•'Semational  Science"  of  a  single  germ  in  drink- 
ing water  being  sufficient  to  establish  an  epidemic 
of  typhoid  fever,  we  quote  two  extracts  from  Dr. 
Chandler's  paper,  one  from  the  testimony  of  Dr. 
Angus  Smith,  a  distinguished  chemist,  and  the 
other  from  the  report  of  the  commiisuan: 

I     l>r.  Anytii  Smith  :  "We  d  >t  know  that  Ihe 

germs  ever  can  be  carried  In  pure  water:  the  dis- 
solved oxygen  may  destroy  them,  as  it  r 
tionably  d<K«  putrescent  niatters.  A 
proof  of  their  troiismissaons  in  otherwise  pure 
water  is  wanting,  •  *  *  It  sisvi  s  lamUible 
that  disease  cannot  be  carried  far  by  pure  uir.  nor 
by  water  with  much  oxygen  in  It,  which  is  equal 
to  pure  air.  We  are  informed  i  hat  the  atmosphere 
is  full  of  germs,  but  the  evidence  seems  to  be, 
[  that  it  requires  an  unusual  excess  lo  attack  us 
I  successfully  :  it  seei 

jjcuorf  of  CummtMiion  :  "  The  organic  contami- 
nation of  the  Thauits  is  much  less  than  is  com- 
monly imagined,  still  it  would  be  sufficient  to  do 
great  mischief ,  were  it  not  for  a  most  beneficial 
provision  of  nature  for  effecting  spontaneously 
tlie  purification  of  thestresra.  Someof  the  noxious 
matter  is  removed  by  tish  and  other  animal  life, 
ami  a  further  quantity  ia  absorbed  by  the  growth 
of  aquatic  vegetation:  but,  In  addition  to  these 
abstraction*,  important  changes  are  effected  by 
chemical  action.  The  organic  compounds,  dis- 
solved in  water,  appear  to  he  of  very  unstable 
constitution,  and  to  be  very  easily  decomposed, 
the  great  agent  in  this  ik-ot-tn position  being 
oxygen,  and  the  process  being  considerably 
hastened  by  the  action  of  the  water.  Now, 
as  such  waters  always  contain  much  air, 
dissolved  in  thein.  the  decomposing  agent  is  ready 
at  hand  to  exert  its  influence  the  moment  the 
matter  is  received  into  the  water.  *  •  •  The 
effect  tif  the  action  of  oxygen  In  these  organic 
matters,  when  complete,  is  lo  break  them  up,  lo 
destroy  all  their  peculiar  organic  conatitution.  and 
lo  re-arrange  their  elements  into  permanent 
inorganic  fumes,  innocuous  and  free  from  any 
deleterious  quality.  Thia  purifying  piooers  is  not 
a  mere  theoretical  speculation.  We  have  abun- 
dant practical  evidence  of  its  real  action  in  the 
Thames  and  other  rivers." 

We  think  the  single  germ  in  a  glass  of  water. 
Or  rather,  ta  it  as  well  as  Ihe  poisons  to  be  apprehended  from  the 
an  occur-  copious  Croton  supply,  nerd  not  excite  our  fears 
Itself  in  I  „s' any,|,ing 
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THE  MALARIA  SCIT  AT  PITTSFIEI.D 


A  large  contest,  involving  a  number 
Unit  point*,  wan  unavoidably,  not  lu 


J.  postponed  St 


iui|Kir 

uofor- 


L  Mass.,  lout  month. 


Among  other  mat  tern  that  will  probably  he  deter- 
mined when  the  cane  conies  to  trial  will  h«  the 


on  the  figure  of  tbe  earth,  and  the  geodetic  opera- 
tion* from  which  it  had  been  deduced,  we  stated, 
ou  bin  authority,  that  thr  figure  of  the  earth  re- 
sembled llial  of  u  potato.  If  we  have  unguardedly 
milled  any  of  our  readers  upon  tin*  important 
point,  we  hasten  to  correct  it,  and  assure  them 


ii um  supply  may 
a  lions. 


can  hi!  no  doubt,  tbe  daily  in 

safely  be  estimated  at  86,000,000  gallons,  not 
includimc  In  this  estimate  anything  i»blained  by 
storage  in  tike  Hempstead  Reservoir.  While  this 
reservoir  has  accomplished  all  that  was  promised 
by  it;  tluit  it  to  say,  when  the  miNimum  flow  of 


anil  rights  of  uiill-owiieni  aa  aitaiiMt  a  prob- 
able injury  to  the  public  health  by  the  manner  in 
which  then  business  may  be  conducted.  On  the 
other  hand,  the  right*  of  communities  to  protec- 
tion from  diseases  that  may  be  prevented  will 
bare  to  be  determined. 

The  case  in  point  is  simply  this  :  The  Smith 
Paper  Company,  acting  under  the  laws  of  tin- 
Suite  of  Massachusetts,  have  constructed  a  dam  _ 
ui  the  Housatonic  River,  which  although  hut  sitv  beneath, 
eight  ft.  high  set  the  water  Is*  k  in  tile  1 
stream  fur  alsiut  seven  units,  then-  Iving 
only  a  fall  of  eight  ft.  in  tills  entire 
distance.  As  a  matter  of  .  .>ur-e  such 
an  obstruction  in  a  stream  of  so  little  fall  neces- 
sarily produces  a  large  amount  of  soil  saturation. 
The  valley  of  the  liver  at  thin  point  is  from  nne- 
7  to  three-quarters  of  a  mile  in  width,  and  an 
us  marsh  has  resulted  from  the  soil  satu- 
On  both  sides  of  the  river  the  residents 
scarcely  an  exception  have  suffered  from 
some  form  of  malarial  disease,  which  is  ascribed 
solely  to  the  marsh.  The  inluihitants  of  Lenox, 
through  tbe  Town  I'oiumillee.  Iiavv  brought,  an 
action  against  the  Smith  Company.  That  is  to 
aay.  at  their  instance  an  indictment  for  maintain- 
ing a  nuisance  has  he-n  procured,  and  the  trial  on 


that  w«  do  not  of  ourselves  pretend  to  know  the  stream  was  estimated  as  30,000.000  gallons 
whether  it  new.  resembles  an  orange  or  a  potato,  daily,  it  was  assumed  that  a  storage  could  be  made 


ni>li*h 
■  have 


but  sure  we  are  llmt  it  cannot  rcsemlde  both  from  tin-  winter  and  spring  rains  in  this  basin., 
orange  and  potato.  which.  Iield  ill  reserve  for  supplementing  the  low' 

Assuming  that  the  true  form  to  which  the  figure  summer  flow,  would  for  100  days  insure  the  20,- 
of  the  earth  approximates,  is  what  it  would  have,  060,000  gallons  daily  being  increased  to  110,000.000, 
were  its  surface  all  water,    Professor  Eddy  ex-  The  reservoir  has  shown  its  capacity  to  aocornp 
plains  tbe  variations  from  this  form  which  exist,  this,  but  t  he  exigencies  of  the  water  service  1 

"  prevented  this  reservoir  being  regarded  as  a  re- 
serve merely  for  a  limited  time  in  the  season  of 
drought,  and  it  has  of  necessity  been  included  in 
the  currrnt  operation  of  the  works  at  all  times  and 
seasons  precisely  as  any  of  the  other  ponds. 

Tbe  use  of  the  new  wells  from  which  the  water 
is  pumped  into  the  conduit  lias  proved  so  success- 
ful, even  beyond  the  anticipations  of  the  engineer, 
that  it  would  seem  feasible  oy  their  judicious  use 


we  understand  the  Professor, 
does  not  refer  in  this  to  variations  in  the  level 
of  thu  land,  but  thut  variations  in  the  absolute 
levels  of  the  sea,  marking  its  approximation  lo  the 
surface  form  of  an  orange,  are  duo  to  these  attrac- 
tions, and  illustrates  it  by  an  example  of  a  cut 
through  a  mountain  range,  say  from  ocean  to 


wherein  he  says.  "  that  the  level  of  the  to  bring  up  thr  supply  to  the  capacity  of  the 


was  the  one  that  was 
From  an  engineering  standpoint 
un  the  proper  method  of  irapti 


the  qurstioi 


 pounding  wuter 

fur  industrial  purposes.  It  U  well  established  Hut 
water  for  domestic  use  should  only  be  impounded  in 
a  reservoir,  from  which  all  vegetable  matter  has 
been  first  removed.  This  is  the  only  way  to  secure 
puro  water,  and  the  only  way  to  prevent  the  reser- 
voir from  being  a  source  of  insalubrity  to  the  neigh- 
borhoud  in  which  it  is  located.  Undoubtedly  f.irlbe 
same  reason  all  reservoirs  should  be  so  constructed. 
It  is  true  thut  this  involves  a  certain  amount  of  ex- 
pense, not  at  all  times  ptsauble  to  small  capitalists 
and  always  onerous  to  large  ones.  Nevertheless  in 
the  rapid  augmentation  of  population,  wiitary 
quntiuos  of  a  serifHi*  character  are  coming  to  the 
front  that  require  earnest  consideration,  and  the 
rights  of  all  must  be  respected  in  the  conduct  of 
any  industry,  no  matter  what  the  vested  rights  of 
that  industry  may  be.  We  shall  look  with  deep  in- 
teres!  to  the  progress  of  this  suit,  as  it  is  under- 
"  at  a  great  dead  of  expert  testimony  of  an 
at  character  is  to  Is*  introduced. 


dull,  and  at  a  less  coat  than  by  an  extvnsiuu  of  the 
work  eastward  or  than  by  a  general  introduction 
of  meters  to  endeavor  to  limit  consumption  in  the 
city  to  the  present  amount  of  their  water  supply. 
The  engineer  recommends  an  appropriation  of 
IBM,!**)  to  this  end  awl  shows  its  benefits  over  the 
meter  system. 

The  length  of  sewers  built  during  the  year  was 
2'-  miles,  and  tbe  engineer  recommends  the  ex- 
tension of  the  Third  avenue  sewer  from  Twenty- 
eighth  to  Fortieth  street,  at  an  estimated  cost  of 
$ 1 50,00",  and  the  provision  of  storm  water  over- 
flow to  the  lately  completed  bond  street  sewer, 
and  also  recommends  the  use  of  the  perforated 
covers  for  man-holes  for  the  900  miles  of  city  sew- 
ers, which  method  of  ventilation  is  now  recog- 
nised as  likely  to  take  the  place  of  any  other, 
lie  also  repeats  his  recommendations  of  previous 
resembles  a  |K»tatn  or  an  ornnge.    Super-  years,  that  a  fourth  engine  and  conveniences  for 
ticial  thinkers  might  regard  this  question  as  of  its  use  be  added  to  the  present  (three)  engine 


water  would  be  higher  nl  the  center  of  the  range 
than  at  the  sea.  due  to  the  attraction  of  the  mass 
of  earth  forming  the  mountain."  If  this  be  so,  as 
we  doubt  not  that  it  is  in  mathematical  sym- 
bol*., tlten  us  a  cotuseuueuce,  all  waters 
which  wash  the  shores  of  high  mountain  ranges, 
undergo  this  variation  from  the  general  law  of 
hydrostatic  level  due  the  attractive  force  of  the 
gravity  of  the  whole  forth  ;  and  mathematically, 
the  slmres  of  all  continents  and  islands,  insleud  of 
presenting  a  uniformity  of  sea  level,  as  we  had 
question  carelessly  suppnsrd  they  did,  they  really  vary  in 
'  ie  level  ' 


absolute  level,  depending  upon  the  attractive  fort 
of  manses  of  matter  in  their  vicinity. 

The  consideration  of  this  important  factor  in  the 
determination  of  tbe  approximate  figure  of  the 
earth  lias  opened  up  grave  doubts  in  our  mind 
whether,  indeed,  the  globe  on  which  we  dwell 


UNIFORM  CONVENTIONAL  TINTS. 


In  reference  to  thr  subject  of  conventional  tints 
for  mechanical  drawings:  many  years  ago,  before 
tbe  day  of  uniformity  in  any  thing,  we  adopted 
for  our  own  use,  as  the  most  suitable  color,  the 
local  color  in  the  shade  of  the  material  to  be 
rapnsu-ntnl.  and  have  so  continued  for  over  a 

r  of  a  century.  We  now  find  by  a  circular  tscurnsi  in  tfu 
JaniM  W.  Queen  £  024  Chestnut  street, 
Philadelphia,  thai  these  very  colors  are  sold  in 
cake  by  them  as  ''Standard  Technical  Water 
Colors.  The  colors  named  as  copper,  brass,  steel, 
wrought  iron,  cast  iron,  brick,  stone,  wood, 
leather,  are  the  very  tints  which  we  had  selected 
a  id  used  as  the  nearest  possible  when  applied  ill  u 
thin  wash,  to  the  local  color  of  the  object,  and 
hence  better  suited  to  the  purpose  than  would  Is- 
colors  which  were  purely  conventional. 

SCIENCE 

A  journal  devoted  to  news,  even  though  it  he 
engineering  news,  is  not  thereby  necessarily  a 
scientific  journal,  but,  notwithstanding,  may  with 
propriety  be  looked  to  occasionally  for  news  of  a 
scientific  character,  and  hence,  while  acknowl- 
edging  the  paucity  of  our  claims  to  being  regarded 
as  scientists,  we  can  occasionally  select  what  will 
be  regarded  by  many  of  our  readers  as  scientific  I 
nor*,  and  therefore  make  no  further  apology  for 
inserting  the  following  from  the  Januury  number 
of  the  "  Scientific  Proceedings  of  the  Ohio  Me- 
chunks-  Institute  :" 

Professor  Eddy  read  a  paper  upon  "The  Earth — 
Its  Form  and  Shape."  He  explained  how  the 
earth's  form  resembles,  an  orange,  and  the  true 
form  to  which  it  approximates  is  denned  as  that 
which  tbe  earth  would  have  were  its  surface  all 
water.  He  explained  how  tbe  true  level  varies  in 
placet,  due  to  local  attraction  of  large  masses  of 
■natter,  either  upon  the  surface,  or  of  greater 
density  beneath.  As  an  example,  if  a  canal  could 
be  excavated  through  a  mountain  range,  so  that 
tbe  sea  water  could  enter  it,  t lie  water  level  would 
be  higher  at  the  center  of  the  range  than  at  the 
sea,  due  to  tha  "attraction  of  the  nuuuoteoitb 
farming  the  mountains." 

i  toul»te  worktT" 


little  importance  either  way.  and  consider  it  about 
on  a  par  with  the  computation  of  the  bending 
moment,  and  consequent  divergence  of  aim,  oc- 
casioned bv  a  fly  lighting  on  the  muxxle  of  a  rifle. 
But  in  science'  nothing  can  He  regarded  as  too 
little  for  its  research. 

Some  of  our  readers  must  have  seen  an  article 
published  in  the  Atlantic  Monthly  in  1P75.  entitled 
"  Old  Times  on  the  Mississippi,"  by  Murk  Twain, 
which,  although  not  precisely  engineering  «»«•«, 
is  most  decidedly  a  nru-  view  to  take  of  the  pos- 
sible errors  which  may  grow  out  of  a  too  strict 
asUtetvtnre  to  figures  merely  ;  au  extract  from  it 
will  bear  republishing  for  the  benefit  of  some  of 
of  our  scientists. 

"  The  Mississippi  between  Cairo  and  New  Or- 
leans was  1,214  miles  long  170  years  ago.  It  was 
1.180  after  the  cutoff  of  1722.  It  was  1,040  after  the 
American  Bend  cut-off,  some  seventeen  yean  ago. 
It  lias  lust  07  miles  since.  Consequently  its  length 
is  only  07»  miles  at  present, 

"  Now,  if  I  wanted  to  be  one  of  tlustn  ponderous 
scientific  peeple.  and  'let  ou '  to  prove  what  had 
occurred  in  the  remote  past  by  what  tiad  occurred 
in  a  given  time  in  the  recent  past,  or  what  will 
occur  in  the  far  future  by  what  has  occurred  In 
late  years,  what  an  opportunity  is  here.  Geo- 
logy never  had  such  a  chance,  nor  such  exact  data 
to  argue  from.  Nor  'development  of  special' 
either.  Gbicint  epochs  are  great  things,  but  they 
are  vague--  vague.    Ph  ase  observe: 

"  In  the  space  of  176  years  the  lower  Mississippi 
has  shortened  Itself  242  miles,  that  is  an  average 
of  a  trifle  over  1 miles  per  year.  Therefore,  any 
culm  person,  who  is  not  blind  or  idiotic,  cau  see 
that  in  the  old  oolitic  Silurian  period,  just  a  million 
years  ago  next  November,  the  lower  Mississippi 
River  was  upward  of  1,800,000  miles  long,  and 

stuck  out  ever  the  Gulf  of  Mexico  like  a  fishing  "Jr"^™  ^J^,™ 
rod.  and  by  the  same  token  any  person  can  see  " 
that  742  years  from  now,  the  lower  Mississippi  will 
be  only  I l,  miles  long,  and  Cairo  and  New  Or- 
Uuns  will  have  joined  their  streets  together, 
and  be  proceeding  comfortably  along  under  a 
single  mayor  and  a  mutual  hoard  uf  aldermen. 
There  is  something  fascinating  shout  science,  not 
gets  such  wholesale  ietums  of  conjectures  out  of 
such  trifling  investment  of  fact." 


power  at  Ridgewood  at  an  estimated  expense  under 
iJiJO.OfW,  ami  also  that  the  distributing  reservoir 
at  Ridgewood  he  etilargvd  proportionally  to  thr 
increase  in  consumption  of  water,  from  a  l 

of  lllil.tHsl.l.m,       at  present,  to  l' 

or  .120,000.000  gallons. 

The  extent  of  building  last  year  n.  2.000 
houses,  and  the  engineer  broadly  intimates  that 
the  indications  of  the  prosperity  of  the  city  can  in 
no  better  way  be  assured  than  by  a 
tension  of  such  improvements  as  ■ 
tion  calls  for  in  great  cities. 


PERSON  A  I.. 


R.  H.  Taixiitt  is  chief  engineer  of  the  Rich- 
mond &  Mecklenburg  Railroad. 

II.  A.  SCHWANBCK.it  has  been  appointed  chief 
engineer  in  charge  ot  construction  on  tbe  Pitts- 
burgh &  Western  Railroad, 

S.  B.  McKec,  late  I<oc*iing  Engineer  on  the 
Ontonagon  &  Brule  River  Railroad.  Michigan,  has 
been  appointed  Locating  and  Resident  Engineer 
Credit  Valley  Railway,  with  headquarters  at 
Toronto,  Ont. 

Major  S.  Hkkhciiri..  of  tbe  royal  engineers,  son 
of  the  illustrious  Sir  John  Ifersrftel  and  grandson 
of  the  famous  astronomer.  Sir  William  flerscbel, 
is  now  in  Washington,  He  visits  this  country  at 
the  request  of  the  superintendent  of  tbe  United 
States  Coast  and  Geodetic  Survey — Prof.  J.  K. 
Hilgard— for  the  purpose  of  taking  part  in  certain 
delicate  pendulum  observations  for  determining 
the  exact  force  of  gravity  at  this  point;  bringing 
with  him  for  that  object  the  pendulums  which 
have  been  already  used  in  the  same  service  both 
in  England  and  in  India.  Prof.  S.  F.  Baird  has 
facilities  for  these  experi- 
ments, which  will  be  conducted  by  Major  Herschel. 
and  Prof.  C.  S.  Pierce,  of  the  Coast  Survey,  in  an 
apartment  in  the  Smithsonian  building  art  apart 
for  the  purpose.  It  may  be  well  to  state  that  the 
ultimate  object  of  these  very  delicate  determin- 
ations to  be  made  at  numerous  points  around  our 
globe  is  to  ascertain  mure  precisely  its  figure,  that 
is  to  say,  its  amount  of  deformation  from  a  true 
spheroid  of  revolution,  when  reduced  to  a  uni- 


I. 


BROOKLYN  CITY  WORKS. 

REPORT    Or    CHir.l--ENGt.NKER    HOBERT   VAX  BIRKN  | 
TO  THE  CUMJIISKIONER  OF  CITY  WORKS. 

As  a  matter  of  the  first  Importance,  attention  is 
called  to  the  water  supply. 

The  average  daily  consumption  for  tbe  year  1681 
wits  112.7:11, JiOO  gallons.  The  maximum  consump- 
tion was  44,720,440  gallons.  The  minimum  sup- 
ply from  streams  and  |smds  he  estimates  at  2o,IHXl,- 
IXK)  gallons,  and  rroin  the  new  wril-i  air,  udy  limit 
near  Springfield  and  Water  Pond  9,000,000  gallons 
more;  and  if  a  similar  well  be  sunk  between  Ja- 
New  York. 


THE  IKON  TRADE. 


I  which  wutyWd 


l  Prepare!  r  xpretslj  for  E-stHsssalsa  Nsvs.) 

An  unlooked-ror  contraction  of  operations  of 
the  Gould  syndicate  in  regard  to  western  roads 
diverging  front  St.  Louis  Has  had  a  dampening 
effect  on  the  steel-  rail  market.  Whether  its  cur- 
tailment of  operations  is  to  be  of  long  duration 
cannot  be  known.  The  strange  policy  is  a  surprise 
to  railroad  builders,  to  investors  and  to  tie 
Western  public,  which  knows  of  no  reason  why 
railroad  construction  should  not  be  prosecuted 
there  ste  too  t 
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New  York  City 
A  new  Ore 
Philadelphia, 

The  Crystalline  Rocks  nf  Virginia 
with  those  of  New  England,  by  Prof.  ( 
cock.  Hanover,  N.  H. 


Collier,  by 
Comparative 


which  might  compel  an  internal  competition. 
Extensions  and  improvement*  have  been  xtop]>cd ; 
wiw  rail  contracts  have  been  cancs-lled;  some 
lota  nf  rails  have  been  offered  for  sale.  Mr. 
Gould's  Interference  is  not  favorably  regarded 
by  many,  but  perhaps  he  is  proving  himself 
a  public  benefactor  in  checking  undue  activity 
in    railway    building,    which  se 

-  ;.  It  b  not  likely  the  Uou] 
uild  too  few  roads.  It  is 
individual  concerns  in  the  great  South- 
jggling  for  the  control  of  prospective 
ould  build  too  much  road.  Tike  Gouhl 
on  ccHnbinatmn  in  the  for  Southwest  has 
njected  i>on  si  ruction  in  the  hud.  These 
movement:!  are  mere  factors  in  the  railway  prob- 
lem. The  country  nor  the  steel  manufacturing 
interests  cannot  profit  by  any  overdoing  in  rail- 
road construction-  The  weekly  announcement*  of 
new  roods  guarantee  sufficient  activity.  The  pol- 
icy of  no  one  combination  of  roads  can  seriously 
interfere  with  railroad  construction.  The  country 
La  too  large  for  that-  The  very  active  deinnnd  for 
steel  rails  has  pushed  their  price  beyond  fair  lim- 
its. Foreign  competition  and  the  expanded  facili- 
ties for  production  at  home  have  recently 
brought  about  a  needed  revision  of  quo- 
tations. Large  lots  of  Bessemer  steel 
rails  can  be  bought  at  |.M  to  |!M.  The  decline  has 
not  attracted  huvcrs.  ns  might  be  expected,  be- 
cause of  two  or  tnree  facts.  A  further  decline  is 
thought  probable.  Deliveries  cannot  be  promised, 
except  at  remote  dates.  Buyers,  therefore,  would 
prefer  to  wait  and  meanwhile  pre  til  by  any  favor- 
able happenings.  Nothing  unfavorable  can 
happen. 

Foreign  steel  production  is  inc  reasing  rapidly. 
As  long  us  continental  and  colonial  demand  keejis 
up  the  way  is  clear.  Should  it  decline  unex- 
pectedly or  gradually.  American  markets  would 
very  soon  feels  the  effects  in  increasing  competi- 
tion and  depressed  price*. 

The  American  merchant  and  construction  iron  . 
mills  are  abundantly  provided  with  orders,  and  |    Electrical  A,  , 
prices  are  in  the  main  stationary.    Consumers  ing  and  Metallurgical 
betray  considerable  caution  or  prudence  in  antici-  " 
pating  requirements.   They  know  that  capacity 
on  both  sides  of  the  wnter  is  increasing,  ami  that 
in  the  long  run  a  decline  in  prices  is  inevitable. 

Blast  furnace  capacity  is  gradually  increasing. 
Imports  have  not  taken  place.  Ocean  freights 
render  exportation  of  crude  or  finished  iron  prac- 
tically impossible.  Large  surplus  stocks  uhr<sid 
continue  to  threaten  our  markets,  but  the  proba- 
bilities! of  shipments  on  a  large  scale  nt  an  early  day 
are  remote.  The  steel  works  ire  crowded  with 
orders  at  remunerative  and  improving  price*. 

Demand  is  increasing,  particularly  in  the  Wist, 
where  steel  for  agricultural,  mining  and  manufac- 
>s  is  growing  in  demand. 


next  escorted  through  portions  of  the  Treasury  general  method  of  wedging  or  bolting  the  raits  to 
Building  and  were  received  by  Secretary  Folger  in  chairs  fastened  to  the  ties  has  continued  to  be  the 
■flier,    lu  the  evening  over  UN)  sat  down  to  the  general  practice. 


subscription  dinner  at  Wormley'a,  which,  like  all  In  early  American  railroading,  the  strap  rail 

social  gatherings  of  engineers,  was  a  pronounced  of  "  snake-head"  celebrity  was  use-d  for  oconomi- 

auccess.    Friday  was  given  up  to  reading  paper*  cal  reasons,  but  soon  abandoned  for  the  T  rail, 

in  the  morning,  and  an  excursion,  a*  per  pro-  In  1W  the  fish-plate  or  splice-bar.  whirh  haasuper- 

grammr,  in  live  afternoon.    The  following  papers  acded.  in  this  counter,  all  other  mean*  of  fasten- 

were  read  at  the  several  meetings:  ing,  was  designed.  It  consisted  of  a  pair  of  plates  18 

A  process  for  making  artificial  fuel  from  anthra-  in.  bv  3  in.  bv  %-ia,  bolted  over  joint  by  4  bolts,  8 


Ite  and  bituminous  coal  dust,  and  the  applies 
bility  of  the  process  to  the  utilisation  and  solidifi- 
cation of  the  slacking  lignites  of  the  Wert,  by 
K.  F.  Loiseau,  Pbiladelidila. 

Southern  fire  day*,  by  Prof.  P.  H.  Meil.  Jr.. 
Auburn,  Als. 

Balance 
vania  and 
delphia. 


of  Petroleum  remaining  in  Pennsyl- 
New  York,  by  Henry  K.  Wrigley,  I'bila- 


to  each  rail,  with  oval  bolt  holes  to  admit  of  ex- 
pansion and  contraction  in  the  rail.  A  later  im- 
provement was  the  use  of  angle  plate*,  giving 
greater  support  to  rail  and  larger  I 
and.  admitting  the  spikn  slot  in  the 
of  the  rail,  to  prevent  creeping. 

The  remainder  of  the  paper  was  devoted  to  th« 
discussion  of  various  forma  of  nut*  and  washer* 
designed  to  obviate  the  loosening  nf  the  nuts  and 


Notes  on  theLuermunn  Front, ley  George  Asmus.  elongation  of  the  bolt*.    A  large 


Pulverizer,  by  t\  Henry  Koto 


i  omp.-m-l 
H.  Hitch- 


mens  were  exhibited. 

Prof  L.  M.  Haupl  read  a  paper  upon  "  How  to 
Establish  a  True  Meridian,  the  object  being  to 
present  the  subject  in  a  manner  sufficiently  clear 
and  practical  to  be  generally  understood  by  those 
desiring  to  make  use  of  such  information.  Ex- 


Contrilnitions  to  the  Metallurgy  of  Nickel  and  plicit  definition*  and  explanations,  with  applica- 
M.  Howe,  Ne  w  York.  tions  to  practical  methods,  are  given  in  this  paper, 


iency  of  Fans  ami  Positive  accompanied  by  azimuth,  refraction  ami  equi 


Blowers,  bv  Henry  M.  Howe. 

Some  Drift  Deposits  of  Fossitifcrous  Hematites 
in  TennesMs*.  bv  Edward  Nichols,  llidge  Yallev. 
Us. 

Phosphorus  Determinations  In  Pig  Iron  and 
Steel,  by  F.  E.  Bachman.  South  St.  I/mis.  Mo 


of  time  table 

The  Secretary  presented,  on  beluilf  of  Mr.  How- 
ard Corstahle,  a  description  n<  a  ptieumatte  pul- 
verizer, which  consists,  in  brief,  of  a  chamber 
into  which  an-  intrrslured  two  injector  nozzles, 
opposite  each  other,  and  each  connected  with 


In  .truments  for  Piojeetion  Drawing,  by  Prof,  funnel  for  the  reception  of  the  or  ferial  to  be  pul- 


J.  M.  Silliman.  Easton,  Pa. 

The  Gold-hcnring  Bunds  and  <Juartx  Veins  or 
the  Jaina  Hirer.  San  IXimingo.  by  H.  P.  ltothwell. 
New  York  Citv. 

Note  on  the  Result  of  the  Blast  in  the  tllendnn 
;  Limestone  ljuairv.  bv  Frank  Fiimstone, 

Pa. 


ENGINEERS'  SOCIETIES. 

THE  AMEBIC  AN  INSTITUTE  OF  MINTNtl  EN- 
CilNEERS. 


New  York  I  itv. 

H.s'fers  Method  ..f  Studying 


u  w 

TbeOold-liearing 
la.  by  W, 


rixed.  By  the  expulsion  of  superheated  steam 
through  the  injectors,  the  materia),  previously 
crushed  to  alsint  the  size  of  a  pea.  is  forced  into 
collision  in  the  rhamls-r,  mid  uivm*  Wo  per  cent, 
thereof  is  thereby  redue-cd  to  fine  dust  and  carried 
by  the  exhaust  Info  a  settling  chamber,  the  tail- 
ings lielng  collected  in  the  bottom  of  the  chamber 
Prwosscs  for  the  Mill  and  returned  to  the  funnels.  By  a  '.Hl-horse  boiler, 
leer,  by  N.  S.  Keith,  liu  lis*,  pressure,  1 1,  torn,  per  hour  have  been 
pulverized,  and  it  is  cxpi-cted  to  ini  rea-e  this  to  3 
tons  m  hour  by  a  iwcssurc  of  -JHO  lbs.,  and  tako 


N.  S. 
in  Veins,  by 


mond.  New  York  City. 

"  e;<llc*«.  Ari- 
n  New  York  and 


Hills,  Dakota,  by 
zona. 

The  Vuluation  of  Iron 
New  Jersey,  by  Prof.  J.  C. 
wirk.  N.  J". 

Ijite  Developments  in  the  Siemens  Direct  I*ro- 
ci's».  bv  (iisirgc  W  MsvtUMtL  N.-w  Vork  fit  v. 

Chimnev  Draughts,  by  Prof.  li.  \V.  Fraxier. 
lVthlehcu'i.  Pa. 

Notes  on  some  newly  dk'overed  Mineral  Regions 
of  Southern  New  Mexico,  by  Prof.  B.  Sillimnn, 
New  Haven.  Conn 


r  by  a  |nvsaurc 
n  W-sfanip  mill  which  weighs  about 
•  this  machine  pro|s-r  weigh*  alsait 
^1  ' 


s  per  I 
the  place  of  at 
4,<M)  His.,  while  ... 

100  lbs.  only.   Specimens  of  epiartx,  in  crushed 
fragments  and  powder,  were  submitted — the  latter 
being  almost  entirely  romnsnl  of  an  i  . 
dust.    11  i»  designed  to  make  use-  of  this  i 
for  pulverization  in  general. 

HoWARI.  MlMPHY. 


Supplement  III  to  a  Catalogue  of  Official  Hepiirts 


The  annual  meeting  of  the  Institute  was  called 
to  order  at  8  p.  m.  on  Tursditv.  in  the  Iccture-tvKitn 
of  the  National  Museum  Building,  Washington,  by 
President  Metcalf .  An  address  of  welcome  w  as  read 
by  General  Sherman,  which  was  supplemented  hy 
some  remark*  from  Major  J.  W.  Powell.  Chair- 
man of  the  Local  Committee,  after  which  President 
Metcalf  read  the  announcements  for  the  meeting. 
The  members  and  Indies  accompanying  them 
afterward  attended  a  reception  given  by  Major 
and  Mr*.  Powell  at  their  residence,  where  thev  had 
the  pleasure  of  forming  mutually  agreeable  ac- 
quaintanceships, awl  also  an  opportunity  of  meet- 
ing General  Sherman.  Vicc-l»rc*idenl  David  Davis. 
Senator  Hoar,  Spencer  F.  Itaird  ami  other  gentle 
men  distinguished  in  the  political  ami  scientifl' 
circles  of  soe-icly. 

Wednesday  forenoon  was  devoted  to  the  read* 
ing  of  papers  and  in  the  afternoon  a  special  session 
was  held  in  memory  of  the  late  Ai-exakder  Ly- 
man HoLLKV,  which  was  bouored  with  a  full 
attendance  of  mi-uibrr*  and  vlsltois,  and  at  which 
nuinv  eloquent  addressee  and  numerous  trttcrsand 
cjitilegram*  were  read  from  the  intimate  associates 
of  the  distinguished  engineer  whose  loss  is  severely 
felt  by  all  who  knew  BUB. 

Tile  evening  session  was  devoted  to  the  special 
subject  of  discussing  the  testing  ot  troll  and  steel 
ana  other  structural  materials  preliminary  to 
memorialising  Congress  on  the  creation  of  a 
Cominitce  on  Tests  of  these  material*.  Papers 
were  rc*d  and  remarks  made  bv  Messrs.  A. 
Welch,  Clias.  Mnrdonakl.  Gen.  'Meigs,  (  apt. 
Lyle  of  the  Springfield,  Maw.,  Armoiy, 
E.  I).  Leavilt,  T.  C.  Clark,  0.  Chanute.  A,  P. 
Holler.  T.  Egleston  and  W.  II.  Paine.  The 
riibjictwas  continued  and  other  paper*  read  on 
Thursday  a.  DL,  and  in  tb«  afternoon  Of  the  same 
day  tin'  memls-rs  and  ladies  nei»mpuuying  were 
received  by  the  Prisiideiit  and  afterward  were  ac- 
rordeil  the  special  favor  of  being  shown  through 
the  several  parkin  of  the  White  House;  tiu 


L1VERIHX)I.  I 

The  second  meeting  of  the  session  was  held  at 
the  Roval  Institution  011  Wednesdav.  the  1st  iitst.. 
at  H  o'clock,  the  president.  Mr.  F.  Salmon.  M.  I. 

After  the  usual  business.  Mr.  William Ooldslraw 
read  a  paper  on  "  Municipal  Control  of  Streets  and 
Buildings." 

The  author  showtsl  that  from  the  earliest  tunes 
the  arm  0/  power  bad  been  put  forth  in  the  con- 
trol of  streets  and  building)*,  generally  with  much 
I  benefit  to  the  community.  Ancient  Home  and 
I  medieval  Europe  were  referred  to  fur  instances  of 
'  restrictions  in  these  matters.    In  Paris  there  had 


upon  Geological  Surveys  of 

Territories  and  of  British  North  America,  by  Fresl 
Prime.  Jr..  Philadelphia. 

First  Aid  to  the  Injured,  by  Prof.  II.  S.  Munror, 
New  York  City. 

A  Review  t.f  the  Ste.  Genevieve  Copper  Det*)sit. 
by  Frank  Nicholson,  Sle.  Genevieve.  Mo. 

'Note's  on  the  New  Mill  at  Batopllas,  Mexico,  bv 
J.  C.  F.  Randolph.  New  York  City. 

On  the  Necessity  of  Government  Aid  in  Organiz- 
ing a  System  of  tests  of  Materials  used  for  Strut-  hprn  nl,i|ninK  regulations  of  gradually  increasing 
titral  Purposes,  by  Charles  Mac.lonald.  New  .  ork  wvrrUv  tnm,  ,|M.  mh  century  to  the  present  day: 
City-  and  that  city  lead  now  reached  a  higher  standard 

Note  on  the  Watertown  Testlug  Machine,  by  i„  this  respect  than  iie  rbais.  any  other  place.  In 
K  D.  Learitl.  Jr.,  Canibridgeport.  Mass.  England  public  control  of  buildings  dated  a*  far 

On  the  Effort  to  Organize  a  New  Board  for  the  foeV  „,  ,  ,'su  „ 1k.„  ,w,.|ve  aide  rmeii  of  Loudon 
Testing  of  Iron  and  Steed,  by  Alfred  P.  Boiler.  New  (,)rm„|  „  ,.„urt  ,„  dte  first  Mayor  In  dealing 
^  ™'<^iJ  '       .  .  n  with  this  special  subject.    After  referring  to  the 

The  officers  elect  eel  were  as  follows  :  determined  efforts  made  in  the  reigns  of  Eliziheth 

President.  R.  P.  Rolhwell.  |        jfllm1i  t„  n„p,«.  limits  on  builder*,  the  author 

Vici-  Prwidenta  T.  N.  Ely.  Altoona  ;  C.  Mac-  j„-,,u  nn  „„.  ,„,,_,  f,,r  r,.|lUu.linjj  Lornhm  aTtertha 
donald.  New  1  oik:  Major  J.  W.  Powell,  Washing-  ftri.  ,,f  )1Jfl)).    Thl.  ,„.,  ,|„.n  lltt,M.,i  „„  in 

ton. 

Ml  n  .gem,  Wm. 
McCreath. 
Treasurer.  T.  D.  Rand. 
Secretary.  T.  M.  Drown. 


A.  S 


1.  Kul  1 


many  ikuiiIh  \\w.  prototype etf  all  builellni 
some  res|sK-t»  it  went  further  tlean  modem 
tions. 

.  since  that  |ieried  a  large  munberof  statute's  had 
bee'n  passed  to  insure  the  health,  safety  and  com- 
j  fort  of  dwellers  in  town*.  Tlie  authcr  tratvd  the 
history  of  these  e-nactment*  and  of  muuy  attemtita 
to  coiHoliilate  and  amend  them,  ami  showed  that 
both  in  London  and  the  provinces  the  number 
1s*->,  at  and  intricncies  of  the  various  la«s  and  iiuthoritiea 
■  iu  the  -ulijcs  t  wen  ruu*c»  ol  (.real  unlioj  unce 
]  ami  perplexity  both  to  officials,  ami  persons  to  con- 
f  cerned  in  building.  Munitipal  surveyois  foeuiel 
tin  pr-igre'ss  in  melius]*  and  ceintrivance*  for  |  gn^at  lack  of  Information  on  IIh-  stibjes-l;  and 
uniting  the  ends  of  rails,  u  subject  nf  much  nearly  every  town  had  rules  dlfferitg  from  those 
thought  among  eiigineeis,  as  the  hundreds  of  |sjl-  of  another.'  The  remedy  he  suggested  was  a  gen- 
ent  tUb-plates,  ebairs.  nut  locks,  etc..  sln.w.  From  end  Building  Act  (or  tlie  whole  country.  Asa 
wieslen  rails,  spiked  to  sleepers  emhidilcd  in  the  beneficial  example  the  Public  Health  Act,  |S,.\  was 
ground,  an  advanevj  was  made,  olsiut  f  ;«■">,  to  iron  !  referred  to.  The  author  la-lieved  that  the  Mislel 
straps  Bailed  uism  the  woisl  fo  diminish  wear.  I  By-laws  issued  by  the  Us  al  (ioierniin-nl  Boanl  In 
In  17<t7,  at  tlie'  Colebrookdale,  Eng.,  Iron-  IN77  would  pave  the  wuy  lor  u  general  statute; 
Works,  cast-iron  rails.  4  in.  wide  by  1',  in.  thick  anil  that  body  appeared  to  be  the  only  one  able  to 
by  5  rt.  long,  were  I11UI.  In  ITsfl  cast-iron  rails  ,  frame  and  e-arry  such  a  t-etienie.  Architects  and 
are  said  to  have  been  set  and  bolted  Jn  cast-iron  !  engineers  could  help  on  the  desired  end  by  pro- 

1  tin?1  curing  local  enactments  having  feature*  in  com- 


ENGINEERS'  CLUB  OK  PHILADELPHIA. 

Record  of  repilur  meeting  held  Feb.  4, 
the  loom* of  the  Club  : 

Pn  - 1'  I  1  1.  1 : 1 1  1  Iph  Hering  in  the  1  hair. 
Mr.  Wm.  A.  i'iwipcr  pre*enti*el  a  description 
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mor>,  and  bjr  speaking  in  concert  on  behalf  of  a 
comprehensive  measure.  The  passing  into 
law  of  toe  lapsed  County  Boards  Rill,  or 
of  the  expected  County  flovei-niuent 
miprht  errata  an  Immediate  tit-t-* — ^  it  v 
t  general  building  art.  Isolated  effort  could  do 
t  in  Mich  a  matter.  To  th?  unsuccessful  bill 
promoted  by  the  Metropolitan  Board  of  Work*  in 
1874  must  now  be  added  a  partial  failure  in  our 
own  locality.  The  City  Engineer  liad  rccentlv  put 
forward  a  complete  proisMnl  for  the  consouelatiou 
and  amendment  of  the  building  regulation!! of  Liv- 
erpool which  might  have  funned  a  rougli  basis 
for  a  general  act.  This  scheme,  however,  had 
been  consigned  to  the  limbo  of  unrealized  pro- 
jects. 

In  conclusion  the  uuthor  urged  that  as  public 
opinion  on  these  topicM  w«*  ill-infumuajand  indif- 
ferent it  was  the  duty  of  thisw  who  knew  the  facta 
to  attempt  nome  improvement;  and  he  called  upon 
municipal  engineer*  desirous  of  promoting  the 
public  interests,  and  a  general  increase-  of  health, 
sweetness  and  light,  to  give  this  subject  their  ear- 
neat  attention. 

A  ilN'iiw.m  follnwrd  the  reading  "I  the  pa|ier. 

.the 


work*  cost  $5,500.    The  city  of 
and  receives  the  wa 


and  a  vote  or  thank*  wa.  given  to 

The  President  announced  that  the  next  meeting 
of  the  sorietv  would  take  place  on  the  15th.  wlten 
the  discussion  on  Mr.  Goldstraw  a  paper  would  be 
resumed,  and  owing  to  the  importance  of  the  sub- 
ject a  large  attendance  is  anticipated. 


THE  HISTORY  AND  STATISTICS  OF  AMKKI 

CAX  " 


BY  J.  JAMB*  M.  t'KOKM.   M.   AM.  sis.',  C.  «- 
twinned  from  jxiye  5t». 

ccxt.— utxox. 

Lenox.  Massachusetts,  in  hut.  42" 2«i'  N.,  long. 
78  12'  W..  is  on  a  hill  1,200  ft.  above  tide  level,  in 
the  center  of  tlw  Hcusutoni.  Valley,  anil  sur- 
rounded bv  mountains. 

Settled  about  1740.  it  wan  incorporated  au>  a  town 
in  17*7.  In  1*75.  water-works  were  boilt  by  a 
private  company,  after  plans  of  (Irorce  Murdock, 
taking  the  supply  from  mountain  springs,  drain- 
ing a  water-shed  of  I  y  so,u*rr  miles.  Three  dama 
of  atone,  laid  in  cement,  iniisiund  the  water  in 


reservoirs  tinkling  nspectivelv  40.000.  500.0UO  and 
165.H0U  gallons.  'Die  last  named  is  the  distribu- 
ting reservoir,  and  in  100  ft.  above  the  vUlage. 
The  water  Is  filtered  through  stone  and  gravel, 
with  fairly  good  results. 

An  additional  supply  in  caw  of  droughta  is  ob- 
tained by  pumping  into  the  reservoir  from  the 

Distribution  is  by  cast-iron  uipe  of  4  and  3-ln. 
diameter,  of  which  5>3  miles  are  laid,  with  S  lire 
hydrants.  A  gates  and  115  tape.  The  town  does 
not  par  for  use  of  hydrants.  Service  pipes  are  of 
wrought  iron. 

The  population  in  1880  was  1,400  ami  the  daily 
consumption  is  estimated  at  50,000  gallon*. 

The  capital  stock  of  the  company  I*  (22.000. 
The  works  have  c<»l  (25,000.  Further  financial 
statistics  are  not  furnished.  William  D.  Curtia  is 
the  Treasurer  and  Manager. 

CCXIf.— KOXTtCILtO. 

Munticello,  Iowa,  in  lat-  42"  15'  N.,  loos.  91  10' 
W..  is  on  the  Maquokcta  River.  The  town  is  on 
an  elevated  terrace,  or  what  i*  called  the  ••  second 
bottom"  of  too  river.  Settled  in  1H5S  it  was  io- 
cornorntwl  in  1887. 

Water-work,  were  built  by  the  town  in  18T», 
after  the  plans  of  Thomas  N.  Boulelle,  C.  E. 

The  supply  is  taken  from  an  artesian  well  of  5- 
in.  bom  and  1.300  ft-  deep,  sunk  40  ft,  into  the 
I'otsJatn  sandstone  ami  furnishing  water  of  great 
]iur.t>  . 

AO-io.  Blake  steam  pump  lifts  the  water  125  ft. 
into  a  circular  reservoir  or  tank  of  stone  masonry, 
holding  25.000  gallons,  at  100  ft  above  tbe  town.' 

Distribution  is  by  2  miles  of  8-in.  to  4-in.  cast- 
iron  pipe,  with  20  fire  hydrants,  7  gates  and  80 
taim.    Qalvanized-iron  service  pipes  are  used. 

The  population  in  :-m»  .  1. 300  and  the  daily 
Consumption  is  estimated  at  25  000  gallcais. 

The  works  cost  (I6.0U0.  There  Is  a  bonded  debt 
of  (12,000  nt  7  per  cenu  The  coat  of  maintenance 
in  1880  was  (SCO  and  the  leceipis  (WOO. 

8.  Y.  B.-adstreet.  th;  Superintendent,  is  ap- 
pointed by  the  City  Council. 

coon.— east  hACot'a. 
East  :s*ugus.  Massachusetts,  in  lat.  42"  25'  N., 
long.  71  ffl  »".,  is  on  the  Saupua  River,  near  the 
city  of  Lynn.  Settled  in  1629,  it  was  incorporated 
as  a  town  in  1615.  A  water  supply  was  intro- 
duced in  t877  from  the  Lyon  Water-works,  the 
town  of  Saugus  furnishing  the  pipes. 

The  distribution  I*  by  It,  miles  of  8x6  in, 
wrougbt-iron  and  cement  pipe,  with  IS  fire  hy- 
drants, 18  gates  and  80  taps.   The  town  pays  (10 
per  hour  for  the  time  the  Are  " 
Cement-lined  wrougbt-iron  _.. 

"  1  is  about  TOO. 


them  in  repair. 

(XTTTV.— HANXTBAL 
Hannibal,  Missouri,  in  bit.  88"  44'  -V.  long.  VI" 
211  W.,  is  on  the  went  bank  of  the  Mississippi 
River.   It  was  incorporated  as  a  city  in  IMS. 

Water-works  were  built  in  187»-8M  bv  a  private 
company,  after  the  plans  of  "Charles  A.  Smith,  O. 
E..  and  under  the  superintendence  of  Thouia*  X. 
Bnutclle,  C.  K..  Wati-r  is  taken  rrum  the  Missis- 
*ippl  River,  %-uiile  above  tbe  city.    A  10-in.  cast- 

,  Iron  piiie  extending  to  the  mid  channel,  IRS  ft. 
from  the  shore  and  8  ft.  below  the  surface,  con- 

!  ducts  the  water  to  a  screen  well  at  the  edge  of 

I  the  lksnk  where  it  passes  through  copper  'i-in. 

I  screens  In  a  Hlti-r  well  when-  it  is  (tanaed  thiough 
S  ft.  of  sponge  and  2  ft.  of  sand,  gravel  and  char- 
coal to  a  settling  well  holding  250.0011  gallons. 
The  Biter  will  pass  800,000  gallons  per  day  effect- 
ually,  and  in  provided  with  a  by-pass  in  case  more 

'  water  is  needed.  From  the  settling  well,  the  wa- 
ter is  pumped  by  a  Blake  dii|dex  and  uon-con- 

I  densing  engine  with  steam  cylinders  of 
24  in.  and  water  cylinders  of  14-lii.  diameter 
and  24-ln.  stroke.  Into  a  reservoir  built  in  excava- 
tion and  embankment,  puddled  and  lined  with 
limestone  pavement.  Holding  150,0OO,(*j0  gallons 
at  210  ft.  above  the  city.  The  pumps  can  also  de- 
liver directlv  into  the  distribution  pipe,  of  which 
10.02  miles  are  laid  of  cast  iron  or  14ln.  to  4-in. 
diameter,  and  1.07  miles  of  wrought  iron  of  I  anil 
2  in.  diameter. 

There  are  78  fire  hydrants.  72  gates,  «l«l  ta|s>and 
I  meters  in  use.  The  citvraiys  tte*n  tar  year  for 
each  of  75  hvdrants  and  (00  each  for  all  over  that 
numlier,  am)  also  (00  each  for  8  publ  c  fountains. 
The  coui|anv  furnishes  water  without  charge  to  a 
fountain  in  the  public  si 
lssnwas  14.013,  and  the 
gallons. 

The  capital  st.sk  of  tbe  inntstiv  U  (lOu.lklO. 

The  works  have  cost  (102.718.05.  There  is  a 
bond.il  debl  of  (00,000  at  7  pel  out.  Further 
financial  statistics  are  not  given. 

J.  H.  Decker  is  the  Engineer  and  General  Man- 
ager. 

IVXV.— KA-NTCl-KET. 

Nantucket.  Massachusetts,  in  lat.  41  17'  N„ 
long.  70'  V  W..  is  on  a  low  bland  in  Nantucket 
Bay.  The  tow  n  is  mostly  of  frame  houses  and  is 
closely  built  along  the  shore  of  the  harbor.  It 
was  settled  more  than  200  years  ago.  Water-works 
were  huilt  in  Is78  by  a  private  company,  after  the 
plans  of  Moses  Jay,  Jr. 
The  supply  is  taken  from  Wanuaconiet  pond,  a 
1  lake'  of  8  acres  area  and  25  acres  water- 


ation  in 
i  2.7.640 


statistics  are  given. 
Is  Secretary  of  the  company, 
cam— vaujjjo. 
Vallejo.  California,  in  lat.  V  WN..  long.  122 
18'  W.,  is  nn  the  Straits  of  Cnrquinaa  in  San 
i'ucblo  Bay,  2*  miles  north  of  San  Francisco.  Tlie 
city  is  In  a  rolling  country.  It  wns  settled  in  1852. 
Water-works  were  Isuilt  in  1H7 1  bv  a  private  cum- 
panv  after  the  plans  of  Hermann  Schursalcr,  C.  E.. 
taking  the  supply  from  a  lake  of  10  square  miles 
water-shed,  3  miles  northeast  of  the  cifv,  and  lisv- 
ing  1*0  acres  area,  created  by  a  dam  of  earth  *Si 
ft.  long  and  40  ft.  high.   A  12  in.  ca-il-irou  pipe 
conveys  the  water  to  the  city.    About  half  the 
city  is  supplied  by  gravity.     For  the  rest  the 
water  is  pumped  bv  two  Hisikcr  pumps.  100  ft. 
i  into  a  reservoir  of*  500.000  gallons  rapacity  on 
|  CapiUHl  Hill,  150  ft.  above  tide  level. 

>or  distribution  wrought -iron  pipe  was  first 
used.  It  lasted  from  «  to  H  years  and  has  been 
mostly  refdaced  by  cast  inm.  flier.-  are  now  in 
juse  18  miles  of  pipe  or  from  12-in.  u>  1 '.,-in. 
diameter,  wiih  V)  fire  hydrants.  25  gates  and  1.100 
taps.  12  meters  are  in  use.  The  town  dues  not 
par  for  use  of  hydrants.  Service  pipe  are 
|  principally  of  ;;4  -in.  galvanixed  iron 

The  isipulatirio  in  I  SMI  was  5,000  and  the  daily 
consumption  60. 000 gallons. 

I    The  capital  stock  of  the  compntiv  is  (l.wo.oon. 
The  works  have  i-ost  (250. 000.    there  is  no  debl. 
The  expenses  in  ISstl  were  (10.IKNI  and  the  iv- 
rjaljata  (t34,t>*i. 
A.  J.  Mi'Hke  is  tbe  SuiwrintendeUt 

CVXVIII.—  WISOHAM.  I  AN. 

Wingham.  Canada,  in  lat.  44v  N..  long.  Ki»  W  . 
is  on  the  Mat  land  River.  It  was  itjeortanated  as  a 
village  in  1"78,  with  700iuliabltauts.  and  as  a  town 
in  18JH.  Water-works  were  built  in  l«*i  by  the 
town  after  the  plans  nf  Thomas  ll.Trarey,  C  E. 
tlie  suppjy  is  taken  from  tlie  river  and  is  pumped 
directly  into  the  mains  by  two  douldi-  acting  pii- 
lon  pumps  of  10-in.  bore  and  22  in.  stioke.  driven 
by  a  .Vll-in.  turbine  wheel  under  12-ft.  head. 

line  mile  of  8-in.  •-aat-iron  pipe  is  laid  with  ti 
diHible  isixxle  hvdrants.  The  water  is  ns^si  only  for 
Ure  pur|sj>es.  The  population  in  imo  was  It.OOO. 
The  works  cost  (H.OO0.  win.  h  is  tlie  amount  .if  the 
bonded  debt  hearing  Interest  at  8  |s-r  cent.  Tin. 
cost  of  ina.ntenance  in  I8H0  was  (240. 

W.  W,  Inglis  is  Chairman  of  the  Fire  awl  Water 
Committee  of  the  Council,  which  controls  the 
works. 

ill    -t-H  '.-I  i  .: 


Klieusliurg,  Pennsylvania,  in  lal.4u  80  N.,  lung. 
78"  42'  W..  is  2.0U0  ft.  above  wa  level,  in  the  Alle- 
gheny Mountains. 


It  is  2  miles  west  of  tbe  town, 
hills.  It  is  18  ft  deep  in  the  middle  and  its  sur- 
face is  6  ft.  above  sea  leva).  The  water,  which  la 
largely  supplied  from  springs  in  the  pond,  is  very 
pure.  A  duplex  Blake  pump,  with  8-ln.  steam  and 
8-in.  water  cylinders  of  10-in.  stroke,  erected  in 
1878,  and  a  duplex  Worthington  pomp,  with 
is;  ,-in.  steam  and  I4>j-in.  water  cylinders 
of  10-fn.  stroke,  <  erected  In  1880.  pump 
the  water  into  an  iron  tank  25  ft.  in  diameter  ami 
18ft.  deep,  plan-dun  0 iron  columns  on  a  bill  at 
the  side  of  the  pond,  tbe  top  of  the  tank  being  100 
ft.  above  sea  level.  The  only  pipe  is  led  Into  the 
bottom  of  tbe  tank.  Id  case  of  fire  tbe  tank  con- 
nection is  shot  off  and  the  engines  pump  directly 
into  the  distribution.  Tbe  ordinary  pressure  Taries 
from  1 "  to  *■  lbs.  in  different  part*  of  the  town. 
The  tin-  pressure  is  au  lbs.  The  main  pine  from 
the  pond  to  the  town  Is  cast  iron,  of  8-in.  diameter. 
In  the  town  there  are  2.8  miles  of  8-in.,  4-in.  and 
2-in.  pipe,  with  200  taps.  Service  pipes  are  of  lead. 
The  town  has  not  yet  taken  water  for  fire  pur- 
poses. The  population  is  S.tlOO,  and  the  daily  con- 
sumption in  1HH0  was  28.000  gallons. 

The  capital  stock  of  the  company  is  (an.fNH 
Further  financial  statistics  are  not  rumished. 
William  F.  Codd  is  the  Secretary'  *nd  Superin- 


i  incorporated  as  a 
were  huilt  by  the 


Settle.!  in  17W.  it  . 
in  1800.   Water- works  v 

in  1874,  after  the  plans  of  James  Williams,  taking 
the  supply  from  a  5-,-in.  bored  well.  1,000  ft. 
deep.  A  8-ln.  brass  pump,  operated  by  a  wind- 
mill, supplemented  by  steam  power.*  lifts  the 
water  80  ft.  into  a  stone  reservoir  50  rt.  in  diam- 
eter  and  10  ft.  deep,  placed  75  ft.  above  the  town. 

The  well  will  weld  abont  12.000  gallons  in  10 
hours.    Distribution  is  by  !'• ,  miles  of  8  .ind  4-in. 


itl, 


IN  by  1  ■ , 
I'l  fire  h 


ydrunts.  5  gates  and 


are  used,       Hon  is 


tX'XVI.—  aUU-VUXE. 

Millvtlle,  Sew  Jersey,  in  lat.  SO'  24  S..  long. 
75  2  W..  is  on  the  Maurice  River,  a  small  stream 
emptying  into  Delaware  Bay.  Tbe  town  is  on 
level  gTound.  Settled  in  1800!  it  was  incorporated 
as  a  village  in  1888.  Water-works  were  huilt  in 
1878  hy  a  private  company,  after  plana  of  Emilc 
Ueyelin.  C.  E..  taking  tin-  supply  partly  from 
a  well  and  parllv  from  a  |s*ud  of  1,100 
acres  area  formed  bv  a  dam  across  the 
river,  one-half  mils  long,  20  ft.  high,  20  it. 
wide  at  top  and  80  ft.  at  bottom.  Pumps  of  10- 
in.  bore,  driven  by  wnter-power.  lift  the  water  128 
ft.  intia  sum!  pipe  of  4,  in  plate-iron.  12  ft.  in 
diameter  and  ISO  ft.  high. 

Distribution  is  by  10  miles  of  cast-iron  pipe  of 
Wll  to  I  in.  diameter,  with  88  tire  hvdrants  and 
ilk*  taps.  Tine*)  meters  are  in  us*.  The  town 
pa>s  t  400  pei  .cur  for  use  of  bj  irants. 
pipes  arc  of  trad. 
The  population  in  1880  was  7.980.  Tlie 
;  not  stated. 


cast-iron  pipe. 
40  taps. 

Services  are  of  aj-in.  wrought-iron  pipe. 

Tbe  population  in  1880  was  1.160.  The  con- 
sumption is  not  stated.  The  works  have  coat 
(18.000.  There  is  a  bonded  debt  of  (8.200.  bearing 
interest  at  4  per  cent.  The  receipts  In  IHM  were 
(1.100. 

Hosea  J.  Evana  ia  the  Superintendent. 

(To  nr.  cviNTlNten.i 

The  receipt  of  statistics  as  follow >  in  acknowl- 
edged with  thanks:  From  W.  W.  Inglis.  Chairman 
Fire  and  Water (  omin Iff ee.  statistics  of  the  water- 
works of  Wingham.  Ontario.  Canada.  From  Edw. 
Pieisoo,  Secretary  «nd  Treasurer,  statistics  and 
water  rates  of  the  water-works  of  Morristowu.N.  J. 
From  Jnhn  Ixs-kwissl.  E«|., 
rales  of  the  water  works  of  I 
Island.  N.  Y. 
From  Edwin  Darling.  Superinten  leut.  the  sec- 
..nd  annual  rejpiirt  Water  t  'orniniasioiiers  and  Su- 
perintendent Water  Work  of  Pawtucket.  R.  I. 

tuanm  »r  kaii*. 

From  observations  made  on  Russian  railways  it 
appears  that  I  lie  frequency  of  fiactun^.  of  steel 
rails  rises  as  the  temperature  falls,  the  |*-rcentagc 
of  breakages  leaving  been  found  highest  in  Mart h 
(18  per  cent.),  aud  lowest  in  June  and  Auxust  (3 
per  cent.)  The  same  condition  has  been  observed 
to  prevail  on  German  railways  in  the  case  of  ties. 
From  Bgun-s  published  we  burn  thai  from  Oct.  1. 
187V,  to  March  SI,  1880.  480  fractures  of  fires,  or 
18.8  per  cent.,  occurred  while  tlie  temperature  was 
above  Aero;  105  fracture*,  or  1.1  per  cent,,  at  sero, 
and  1.S52  fraxturea,  oi  77  per  cent,  at  tempera- 
tures below  zero.  Tbe  greatest  number  of  fractures 
happened  on  Dec.  0,  10.  17  and  2S:  1870.  Tires  of 
fine-grained  inm  and  puddled  steel  appear  to  be 
safer,  while  ingot  steel  offers  greater  advantages 
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ex-President  Melealf.  and  at  bia  left.  Vice- Presi- 
dent Rodti.  the  keen,  bright-faced  young  light  of 
the  Pennsylvania  Company's  draughting  dspiut- 
■dhL  About  the  table  were  mm  whar  thought, 
wed. led  to  the  product  of  Pittsburgh's  great  work- 
shops, finds  embodiment  In  a  hundred  enduring 
atruciiiral  forma.  There  were  bridge  builders  and 
machine  makers  and  road  builders  and  iron  found- 
er* ;  thoughtful  looking  men  whw  colling  left  ita 
imp  rem  on  their  face-",  and  whose  names  are 
famltinrifi  all  parts  of  the  country-. 

Having  called  (tie  attention  of  all  present  by  a 
smart  rapping  upon  tike  table.  President  Oottlteb, 
in  A  few  well-chosen  « oidi.  aeked  the  Society  to 
give  heed  to  the  flint  toast.  He  proposed  "Our 
Society,"  and  called  Mr.  8.  M.  Wickerahnm  to 
respond  thereto.  That  gentleman  reviewed  briefly 
the  elements  contained  in  the  society,  the  work 
which  had  been  accomplished  by  the  members, 
and  th"  impress  their  labors  had  left  on  the  varied 
industries  of  this  city.  The  gentleman  concluded 
bv  reference  to  the  notable  output  attained  by 
blast  furnace*  in  charge  of  a  member  of  the 
society,  sod  alluded  to  the  generosity  of 
another  member  (A.  Carnegie),  who  offers  a  quar- 
ter of  a  million  to  the  city  where  his  industries  arc 
located. 

Ex-City  Engineer  Dempster  was  called  upon  to 
respond  to  tbe  sentiment.  "Our  Ex-President." 
In  bo  doing  Mr.  Dempster  lapsed  into  verse,  neatly 
try  nUuaiona  to  Mr.  Met- 


eTening,  and  concluded  by  earnestly  advocating 
tbe  establishment,  in  this  city  of  great  industries, 
of  a  technical  school,  on  a  scale  commensurate 
with  the  peculiar  needs  of  this  community.  The 
gentleman  was  warmly  applauded.  Mr.  C.  H. 
Kloroan  Yielding  grarefullv  to  the  combined  pretv 


This  may  be  best  ac- 


something,  delivered  one  of  the  best  efforts  of  the  '  should  be  as  raw  is  possible.  . 

nimpiiahed  bv  giving  to  each  design  a  purely 
decimal  chaiActer.  so  that  it  may  be  used  for  a 


rletj  of  different  scales  and  ratios  of  distortion, 
giving  especial  prominence  to  those  scales  that  are 
mo«t  commonlv  eraploved. 
The  valuable  principle  of  double*  and  halves,  de- 
suro  of  "the  Sooety.'a  members,  sang  Foster's  I  sctibed  in  your  issue  of  Jan.  W,  upon  which  the 
"Swance  River,"  followed  by  "John  Brown's  .  standard  series  uf  metric  measures  is  baaed,  is  also 


Bodv,"  in  both  songs  having  the  hearty  support  uf 
the  'Society  lungs  and  larynxes.    It  being  tbeu 


K1CKNT  INVENTIONS. 


A  new  method  of  opening  up  channels  through 
sand  bars  consists  in  driving  a  number  of  pilea 
along  the  course  of  the  desired  channel.    It  Is  As- 
serted that  the  action  of  moving  <m 
arou  nd  these  piles  will  effectual 
away  the  sand, 

While  the  memories  of  the  railroad  accident  at 
Spuvten  Duyvil  Creek  arc  fresh  in  the  minds  of 
tbe  people,  increased  importance  will  be  given  in- 
ventions which  will  lessen  the  danger  to  travelers,  centimeter:  no 
A  novel  invention  of  this  class  consists  in  combiii 


extended  to  the  draughting  stale,  and  the  half 
centimeter,  centimeter  and  double  centimeter, 
with  their  sub-divisions  of  millimeters,  half  milli- 
meters and  nnuble  millimeters,  although  not  em- 
bracing all  the  metric  draughting  scales,  are  prob- 
ably us'tl  more  commonly  than  any  other. 

Profile  and  cruss-sectiun  papers  are  draughting 
scales  in  their  nature,  and  by  limiting  them  to  de- 
signs based  upon  tbe  half  centimeter,  the  fentl 
meter  and  the  dotible  ceqllmeter.  most.  If  not  all, 
or  the  wants  of  railroad  engineering,  hydraulic 
engineering  and  general  physical  experiments 
will  be  met. 

The  metric  profile  paper  already  published  by  J. 
YV.  tjuccu  4  Co.  furnishes,  in  the  most  perfect 
manner,  the  scales  of  tbe  half  centimeter  and  the 
proflre  P"I*r  based  on  the  double 
centimeter  seems,  however,  to  have  been  pub- 


lished 


In  this  eoimtrv.  snd  the  following  design  is 

mended  to  supply  the  want : 


embodying  compli 
calf. 

That  gcntlemm 


an  had  trudged  miles' in  old 
m  the  first  blows  of  tbe  first 


greeted  by  cheers,  rose  to  his 
feet  and  replied  fittingly  to  Mr.  Dempster's  effort. 
He  then  gave  a  scientific  analysis  of  the.diagraiu 
handed  lilm  by  Secretary  Hat  low.  representing  the 
and  the  assignment  of  seat*.  This  was  fol- 
I  by  a  forcible  little  speech  on  tbe  evils  of  the 
lowest  bidder  system. 

"Hammer and  Tongs " was  amigncd  Mr.  Wm, 
Mailer,  the  veteran  of  the  Dw|uesne  Forge.  The 
speaker  referred  to  the  hummer  of  the  ancient*, 
traced  its  Blow  development  and  evolution  until 
the  advent  of  the  Naarayih  hammer,  manv  year* 
avo.  The  geutlemai  ' 
Scotland  to  witness 
Kasmylh  hammer,  and  stated  that,  though  28 
years  ago.  Everson,  Preston  A  Co.  op-rated  the 
only  steam  hammer  in  this  city,  be  was  proud  to 
learn  that  there  were  2311  ham  mers  hung  in  rol- 
ling mills.  219  in  steel  works,  and  141  in  forges 
and  blisimeries.  a  total  uf  599  hammers;  and  among 
them  tbe  Park  hammer,  the  largest  in  the  United 
Slates 

Mr.  M.  J.  Becker,  chief  of  the  Engineering  De- 
partment of  the  Pennsylvania  Railroad,  responded 
to  the  Rcmt-facrtuiu*  sentiment  "Raillery.  The 
gentleman  held  that  the  word  given  him  was  a 
queer  one.  and  that  tiie  Committee  on  Toasts 
ought  to  be  held  accountable  for  such  a  selection. 
In  fact,  be  disliked  committees  utterly,  and  had 
learned  that  the  cleverest  man.  when  he  became  a 


in 

respectively 


ing  with  tbe  semaphore  aim  or  oiler  visual  Mgnu' 
a  rotating  arm.  arranged  when  u  switch  is 
misplaced  to  lie  aensw  the  pith  or  an  audible 
signalonthelr^orooiiM-.  When  the  visual  signal 
is  at  "danger"  an  alarm  will  be  given  upon  any 
passing  locomotive. 

A  new  loci:  and  signal  for  railroad  draw-bridges 
consists  of  spring-inn,  «'IIhI  I  «.l  is  arranged  on  either 
end  "f  the  draw,  and  having  con  mi-ting  nsU 
bed  to  the  bolt*  at  one  end,  and  at  the  other. 

1  Ijclnw  the  pivotal  point  of 
a  centrally-arranged  It-ver  nod  rack  bar.  These 
I. -  king  bulla  work  in  mortises  In  the  draw-bridge 
abutments.  When  tbe  draw  is  open,  gravity 
signals  suspended  ever  and  to  the  side  of  the  track 
fly  to  •*  danger."  The  return  of  the  draw  to  its 
normal  position  serves,  through  tin'  action  of  the 
bolts,  to  return  the  signals  to  ••  safety  "  position. 

A  late  invention  in  electrical  railways  for  street 
cars  provides  a  street  car  « ith  an  electro-motor  in 
connection  with  a  suspended  nvulated  wire  over 
the  track  and  above  tbe  car,  and  with  an  electro 
generator  located  at  some  point  along  the  line. 
A  sheave  is  srrangil  to  travel  on  the  suspended 
wire,  and  ha*  a  de|s-nding  wire  connecting  said 
sheave  and  the  electro-iuolnr  on  the  car,  the  wire 
serving  to  transmit  the  current  to  the  car.  One 
of  tbe  track  rails  serves  a*  a  return  conductor. 

Another  means  f  >i  providing  lui.iitioual  piuteu-  The  lines  of  the  diagram  air  two  millimeters 
tion  to  traveler*  consists  of  maintaining  a  break  sr,art,  both  horizontally  and  verticallv,  every  other 
in  one  of  the  rails  of  a  siding,  whereby  shunted  | j|M,  being  slightly  heavier  and  everv  t<  uth  Una 
ear*  are  prevented  from  returning  and  fouling  >tm  heavier.  This  .ruling  bring*  out' squares  of 
with  the  main  hue.  The  rod  operating  said  spring-  two  centimeters  in  strong  relief,  while  the  inter- 
rail  has  a  spring  connection,  whereby,  if  the  j  medlate  ruling  favors  the  use  of  the  standard  20 


strong  relief,  while  the  i 
•  r-  the  use  of  the  stands 
switch  were  resefto  the  main  line  before  the  car  .ueter  cliaTn i  in  railroad  work.   The  numlwring  of 
in  shunting  bad  reached  ami  passed  tbe  break .   t|ie  line>  in  the  diagram  is  such  as  to  nuik-  a  lion, 
spring  raid  rail  1  " 


member  of  any  committee  whatsoever,  straight-  »!*>*<>  the  track  in  such  manner  that  they  rest 
way  lost  all  bis  good  qualities,  becoming  tyran-  upon  and  between  smaller  truck  wheels,  and  to 
nicul.  despotic  and  altogether  hateful.   He  had  *h»ch  they  communicate  motion  through  fnc 
just  returned  from  a  ten  days'  lour  over  the  lino  of  t'ooa'  contact.    This  construction  admit*  of 
the  Pan-handle  road,  and  was  in  no  tit  condition  to  I  higher  degree  of  speed  than  Is 
make  a  speech.   If  any  member  of  lite  Society 
wanted  to  know  what  the  speaker  had  to  sav 
about  mil*  or  railways,  be  would  ask  them  to  call 
at  his  office  after  It)  o'clock  next  day. 

Wm.  Thaw.  Jr.,  rose  to  respond  to  the  toast, 
"General  Engineering."  The  speaker,  as  the 
chairman  of  the  committee  arraigned  by  Major 
Becker,  asked  a  suspension  of  judgment  on  com- 
mitters, ami  defended  his  committee's  selection  of 
the  toast  "  Raillery,"  Mr.  Thaw  delivered  a  grace- 
ful and  timely  speech,  and  was  warmly  applauded. 

•'The  Bridge  of  the  Future'  brought  out  n 
thoughtful  and  interesting  address  from  Mr.  U. 
LindeulbaJ.  His  views  regarding  the  cause  of 
deterioration  of  iron  in  bridi 


the  wheel*  of  the  car  would  spring  said  rail  into  xontal  scale  of  2  centimeters  to  100  meters,  or  ss-iftf 

line  when  iu-rely  passing.  anri  »  vertical  scale  of  4  millimeter*  to  1  meter,  or 

A  novelty  in  the  construction  of  passenger  he  making  a  distortion  of  20  to  1.   These  are  the 

comotivea  consists  in  arranging  the  driving-wheels  contemplated  by  the  writer  of  the  coin  muni- 


diagram  may  also  be  figured,  in  each  direc- 
tion, for  either  of  the  following  scale*,  refeirtog 


Your  issue*  of  Jan.  7.  and.  as  is  there 
r  nearly  the  same  as  tbusu  commonly 

The 
on,  f 
to  natural  size, 

!■  !•  A'  A'  Tin  xif  ii'sj'  nW  etc- 

By  variously  combining  the  horizontal  ami  ver- 
tical scales,  work  msy  be  plotted  to  a  nufurufsra/s 


bridges  by  oscillatory  and 
i  well  expressed  and  were 
new  to  at  least  a  portion  of  his  hearers.  The 
weight  and  speed  of  trains  now  called  for  special 
skill  and  care  in  the  construction  of  bridges,  and 
the  speaker  deprecated  the  prevailing  ideas  of 
railroad  its  to  the  effect  that  a  long  span  tron  bridge 
could  be  contracted  for  one  month  and  finished  the 
next.  Mr.  Lindentnnl  gave  some  interesting  facts 
relating  to  his  examination  of  portions  of  a  bridge 
thirty-seven  years  old.  showing  the  serious  depre- 
ciation In  the  wrought  iron  eye  bars  and  little  or 
no  depreciation  in  tbe  wire  rabies. 

"•  The  Press"  was  re-ipondisj  to  by  a  representa- 
tive of  Ji.e  Telegraph  ('rom  whoa*  column*  we 
take  this  report!,  after  which  Mr.  Miller  was  asked 
to  tell  what  he  knew  about  "  cranks,"  on  the 
ground  that  tbe  gentleman's  year*  of  experience 
in  forging  them  entitled  him  to  an  inside  (rack 
towards  information.  Mr.  Miller  reuiarktsl  that 
a*  a  rule  cranks  should  be  shrunk  tight,  have 
plenty  of  "  throw  "  and  a  good  "  drop." 
Capt.  Paul  Kobrboclicr.  being  called  upon  to  aay 


higher  degree  i, r  . 

the  ordinary  arrangement  of  driving-wheel. 

We  chronicle  this  week  an  invention  designed  to 
do  away  with  the  vibrating  diaphragm  of  the 
mouth-piece  of  a  telephone,  which  will  be,  per- 
haps, interesting  to  the  readers  of  this  paper.  A 
thin  sheet  of  resonant  metal,  susceptible  of  mag- 
netic induction.  Is  bent  into  conical  or  funnel  or  with  such  distortions  a*  5  to  I,  10  to  I.  20  to  1, 
shape,  with  two  of  its  edges  inclose  proximity,  etc.;  a  range  of  possible  combinations  that  would 
but  not  meeting.    A  hplical  wire  is  wound  on  one  seem  to  meet  any  ordinarv  case. 

Profile  paper 'of  this  kind,  together  with  the 
kind  already  published  by  Mr.  Queen,  would  seem 
to  the  writer  to  meet  all  the  orinary  case*  of  civil 
engineering.  As  both  designs  are  purely  decimal 
In  each  direction  they  may  also  be  used  as  case 
section  paper  if  desired — a  very  valuable  simplifi- 


of  these  edges,  parallel  thereto,  and  connecting 
with  tbe  main  line.  This  oonatniction,  it  is  said 
admits  of  the  transmission  and  reception  of  ar 

of  adla 


the  emptoyj 


COBRESPONDENCE, 


H.  SWAJt. 


CENTER  OF  GYRATION. 
A  correspondent  asks  the  m riming  of  the  term 
"  radius  of  gyration,"  in  the  denominator  of  the 
fraction  expressing  the  compressive  strains  In  col- 
umns or  struts. 

According  to  Rankin  (Applied  Mechanics,  p.  8*11, 
"  the  additional  strain  due  to  direct  pressure  is  in 
a  ratio  which  increases  as  tbe  square  of  tiie  pro- 
portion in  which  the  length  of  the  pillar « 

the  leatl  diamtlrr.  or"  -.    And  in  Gordon'.  1 
«• 

ula,  so-called,  h  la  taken  "  to  represent  the 
eter  of  a  pillar  or  strut  in  that  direction  in  ' 
It  is  most  flexible."  Wo  judge  that  (« in  tbe 
ula  of  our  correspondent,  is  the  «■  of  Gordon,  which 
desirable  that  the  differ-  some  wiseacre  has  choaum 
.  ••  radius  of  gyration." 


METRIC  PROFILE  PAPER. 

Boston,  Feb.  7.  1882, 
Ewt>»  ExiilXEDUNo  News: 

In  a  letter  published  in  your  paper  of  Jan.  7  last 
mav  be  found  some  suggestion*  concerning  the 
ruling  to  be  used  for  metric  profile  paper.  The 
designs  there  described  are.  however,  not  suffi- 
ciently general  in  their  application,  neither  are  they 
based  upon  sound  decimal  principles,  being 
adapted  to  tbe  use  of  the-  25  meter  chain,  which 
does  not  belong  to  tbe  standard  linear  measures  of 
the  metric  system,  as  was  explained  in  your  num- 
ber for  Jan.  28, 

Let  us  examine  tlie  subject  from  a  purely  metric 
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■V  R.  I.  MORRISON,  C.  K. ,  KMOHTSTOW.V.  INC. 


Uk.yti.emkn  :  Had  there  been  any  readv  method 
of  computation  of  departures,  suitable  for  work  in 
the  Held  laid  down  in  any  of  tbe  text  tuck*  on 
surveying— in  the  manual*  or  engineers'  pocket- 
books—  in  MoJesworth,  Haawell,  Trautwlue,  Nya- 
troru  or  Hurt's  ••  Key  to  Solar  Compass,"  there 
tuight  have  been  no  occasion  for  the  reading  of 
this  paper.  With  incomplete  cxce|>tiuns,  such  a* 
tbe  start  rules  and  table  in  Hurt's  "  Key."  pub- 
I  in  !«.->4.  and  |a)sslbly  others  in  manual*  pub- 
I  sine*,  which  I  have  not  seen,  the  subject  of 
"nw  has  been  left  unnialiced.  This  b 
i  aathn  books  leave  the  truth  in  refereiMW  to 
man  Kit*,  viz..  thut  the  fine  Mu.tr  i.  the  midillr 
point*  vfung  fu-u  side*  of  any  pltmr  triam/tr  ia 
parallel  to  thr  third  tittt,  anil  i*  eonal  IN  Irnyth  til 
half  of  it.  The  reason  why  text-books  have  so 
carefully  refrained  from  any  mention  of  this  fart 
was.  for  a  long  time  beyond  my  com prehension, 
for  it  b  absurd  to  think  geometers  luul  never  made 
note  of  it.  About  ten  year*  ago  I  stumbled  upon 
it.  and  thought  I  had  really  found  sutuelhiug.  It 
has  taken  nearly  all  the  tears  since  fur  me  lo  fully 
appreciate  the  utter  itwignlllcancf  of  the  dlscov 
ery .  They  may  have  omitted  to  mint  Ion  it  be- 
OMM  it  wa*  ao  extremely  npporent  that  it  would 
occur  at  once  to  tluf  mind  of  every  investigator  ! 
He  that  aa  it  may,  let  pupils  who  do  not  catch  it 
at  utice  be  "  bored  fur  simple*."  if  you  cbisaic,  yi-t 
tha  fact  remains  that  such  an  apology  fur  failure 
to  insert  will  not  applv  to  the  authors  of  the 
pocket-t*s>k*  mentioned,  for  in  significant  items 
by  the  acorn  swell  out  their  volume*  and  are  wel- 
niinel,  iu  place,  as  entertaining  or  useful  m  ua- 
sbtinglhe  memory  to  recall  points  alnusd  forgot* 
ten.  The  County  Surveyor  would,  doubtless,  abo 
welcome  instructive  items  relative  lo  random 
Una*, 

For  the  punsas-  of  assisting  those  surveyors  wIhj 
mav  not  have  given  the  subject  so  much  attention, 
aa  an  aid  Lo  tiieaome  mental  work  in  (he  field 
when  tables  may  not  be  al  hand  :  to  remove  the 
cause  of  much  possible  Inaccuracy,  and  because  of 
the  failure  of  the  puUished  works  to  siipplv  the 
need,  have  I  ventured  to  furnish  you  with  reliahle 
and  simple  rules  for  field  practice  on  random 
lines.  I  nope  the  older  surveyors  present  will  par- 
don me  for  demonstrating  matters  as  to  the  process 
of  their  formation,  which  they  may  already  au  thor- 
oughly understand. 

Tbe  old  text  books  vn  surveying  give  the  depar- 
ture 2',  links,  in  distance  of  WO  chninsi  l  mile),  for 
an  angle  of  1  minute;  and  it  ia  now  my  purpose  to 
•how  you  what  each  memher  could  as  readily 
show  hiinaelf,  to  wit.:  Haw  near  2*-j  ltnka depar- 
ture ia  to  the  absolute  truth.  "  The  radius  of  a 
circle  being  1,  the  semi-circumference  is  known  to 
be  3. 14492«8or»7».  This  being  divided  by  1 W  and 
60.  or  at  once  by  I  WOO  gives  .OW.^KHxai'iSftevr  for 
tbe  arc  of  1  minute.  Of  ao  small  an  arc.  the  aine, 
chord  and  arc  differ  almost  imperceptibly  from  the 
ratio  of  equality." — Legendie. 

Now,  in  order  to  simplify  the  discussion,  I  shall 
heie  considers  link  as  if  it  were  the  unit  instead 
of  only  the  hundredth  part  of  the  unit.  The  sine, 
then,  for  arc  of  1  minute,  for  I  chain  distant-*,  ex- 
pressed in  links,  will  la-  .(KWWS^KWaHoT.  and  for  WO 
chains  it  will  he  SO  times  that  much,  or  2.S27IO.V 

MMNM, 


v  anoi-k  akk  iiivxa,  to  mm>  tables  a 

;K.— If  •."„  links  be  taken  aa  the  cunu,T 

minute  in  W  clialns.  for  40  m,v  be 

i>  1J  links;  i.  r..  1  minute- 1J  5 


ft 


..links  »   

siura!  un.  an?  1'  for  1  mU«  as  above. 


ur  amy  ,,*,,,  of  a  link,  or  .00  of  a  tenth  of  a  link. 
This  is  nearly  the  aixteenth  part  of  a  tenth  of  a 
link  as  the  difference  for  each  minute  of  angle  in 
a  distance  of  1  mile.  Up  to  1".  however,  or  (0 
times  the  above  difference,  the  difference  is  less 
than  four-tenths  of  a  link,  and  it  ia  found  frum 
the  carefully  calculated  tables  of  tbe  books  (the 
departures  being  given  for  but  two  places  of  deci- 
mals) that  the  departure  for  distance  40  chains, 
and  few  angle  1  ,  does  not  vary  in  the  slightest  par- 
ticular from  the  departure  worked  out  by  tbe  short 
method  given  below,  the  rule  for  which  is  made 
hv  assuming  that  2'u  links  is  the  true  sine  of  angle 
of  1  minute  in  1  mile.  It  is  therefore  unnecessary 
to  use  the  long-drawn-out  fractions  where  simpler 
forms  can  be  substituted  without  inaccuracy. 

If,  then,  the  difference  for  V  ami  1  mile  is  four- 
tenths  of  a  link,  for  i-  it  would  he  eight-tenths 

below  I 


link. 


hold 


therefore  Ihe  short  rules  gp 
good  for  all  angles  up  to  I"  only.  When  angles 
are  larger  than  1'  they  pas*  out  of  the  range  of 
angles  for  ordinajv  random  lines.  Sometimes 
iu  field  work,  larger  ones  are  unexpert 
with,  and  it  is  just  here  the  importance 


edly  met 


to  the  surveyor  of  having  at  hand  a  ready  method 
of  computation  becomes  apparent.  Such  angles 
may  be  correctly  and  almost  instantly  computed  up 
to  4'  by  (tenant!  Rules  A  and  H. 

Whrn  MlKCm  of  Anuijs  ark  uivk.n,  to  kind 
Links  or  Dkparturr. 
departure  Tor  one 
chains  there  will  be 
link:  therefore,  tbe 

ifu/e  for  40  Chain*.— To  the  number  of  minute* 
add  J  to  get  number  links  departure.  Good  for 
all  angles  up  to  90  minutes.  • 

|  This  rule  I  do  not  find  anywlwre,  thuugh  it 
wuuld  be  strange  if  it  had  not  sootier  been  i*ib- 
lisbed.) 

Oeuervl  Rule  (Al— Multiply  IWWI  by  given  dis- 
tance in  cliains  and  links,  then 


(Jl  X  40)  —  \  -  840  — ISO  =  720.  -t-80  =  44'.— Ana. 

From  the  rules  lie  re  given  tables  for  Instant  ref- 
erence can  be  constructed  by  any  surveyor  to  any 
desired  extent  of  completeness;  or  he  can,  without 
tables  and  without  loss  of  time  or  danger  of  inae- 
(imputations  in  the  field  aa 
for  any  i 


ELEfTRIl  ITY  VERSUS  f?AS. 


ven 
of 


»n  multiply  hr  git 
number  of  minutes  to  get  number  of  links 
departure, 
(tood  for  all  angles  up  to  240  minutes. 
Example.  -  The  angle  of  two  lines  starting  frum 
the  same  laHiit  is  240  minutes.    How  far  apart 
should  they  Is-  in  100  chains? 
.02*1  x  nfoxS4(i-=f«W  links.-  Ans. 
NOT*.— In  casas  where  extreme  ai-.  uracv  is  de- 
sired, a  proper  allowance  can  be  made  for  the  dif- 
ference in  k  ngth  of  lite  random  and  the  true  line, 
equal  to  (be  versed  -one  of  the  included  angle.  In 
distance  of  40  (chains  and  angle  of  4  .  it  is  ¥,','„ 
links:  i,  r..  ihe  true  line  will  be  !H»  links  longer 


than  the  random  line  if  the  right  angled  departure  the  t 

rted  f 
the  triie  line 


About  live  years  ago  I  pointed  out  that  bind 
would  fall  in  value.  It  seemed  to  me  evident  that 
this  wonld  be  the  case,  because,  larger 
tracts  of  Western  prairie  were  each  year 
converted  into  great  corn  farms,  and  the  roei 
transport  of  this  corn  to  our  ports  were  each  year 
rendered  more  easy.  No  one.  however,  believed 
me  before  the  event  uroved  that  I  was  right,  for 
one  of  the  peculiarities  of  the  English  mind  Is, 
that  it  tan  never  realize  that  what  is  will  ever 
ceoae  to  be.  until  the  "  wUl  be"  has  become  the 
"is." 

Wheu  Edison  made  his  discoveries  in  electric 
lighting,  again  I  raised  my  voice,  and  said— or,  to 
put  it  more  accurately,  again  I  raised  my  |ien  anil 
wrote  that  the  wise  who  held  gas  *hares  would  do 
well  to  sell  them.  Edison's  invention  was  uul  per- 
fected, (las  directors  jeered  at  it  ;  it  would  never 
be  more,  they  said,  than  a  pretty  theory;  and  even 
if  it  were  to  vanquish  gas  a*  a  lightinr;  medium, 
unpaniea  would  sell  as  much  gas  as  they  do 


lie  projected  from  the  latter  line  ;  if  it  tic  from  at  present  for  heating  |iur|««x  s,  and  this,  with  the 
however,  the  termed  aim-  becomrs  sale  of  tle-ir  "residual  pnaluets."  would  secure  to 


*  Remarks  < 
tbe  Dumber  isTllaks 


odsnf  cimi/utlDi;  mlautc*  of  angle  fri>-ii 
1ST  ri>|Ulrtiire  amri.  t^erirst.  n-T-l.turv 


diatalH  e.  For  3 
the  ter»i<.|  -me.  4"  chains  distance,  la  'tiJ  links: 
for  2  ii  is  2" ,  links  ;  while  for  1'  it  is  scarcely 
U a|  a  link.  I  have  fixed  upon  4"  as  the  {highest 
limit  of  angles  necessary  to  la-  considered  in  a 
treatise  on  random  lines. 

.SAorf  /(«/rs/or  .S'/jeei.if  IJi*l<ince:  -tioisl  for  all 
angles  up  to  Oil  minutes. 


For  4u  chains— Add  ,1  to  the  number  of  minutes  what  they  were. 


good  pndlts  as  heretofore.  Now.  1  was  as 
well  aware  as  others  that  the  idea  of  lighting  by 
eleetrlcity  hail  not  as  yet  assumed  a  clear,  ismctical 
form,  but  I  knew  tlutt  the  mindsof  so  many  would 
Is*  devoted  lo  giving  it  that  practical  form,  that  In 
the  end  thev  would  Micceed  :  while,  aa  to  selling 
gas  for  heating  purposes  and  selling  "  residual  pro- 
ducts." I  hail  calculated  the  results  and  knew 


to  get  number  of  links  of  departure. 

For  20  chains—  Add  J  to  the  number  of  minute* 
ami  divide  by  I  to  get  the  number  of  links  or  de- 
parture. 

For  10  chains— Add  ;  tothentimls-r  of  mluules 
ami  divide  by  4  to  gel  the  numlier  of  links  or  de- 
parture. 

For  1  chain-Add  •  to  t 
and  divide  by  40  to  get  the 
parturc. 

(,-n.eniI  Short  tt tuV.  -Oood  for  all 
00  minutes. 

Multiply  tbe  result  obtained  as  abu 
by  any  given  distance  in  chains  and 
t6e  number  of  links  departure  for  such  distance 

Example.— Given  distance  1H.S3  cluu,  angle  24 
minutes.    Required  links  of  depnture} 


for  I 


hain 
get 


Let  those  who  Itold  the  shares  of  gas  companies 
ponder  over  the  following  facta  and  figures.  If 
thev  regard  them  as  incorrect  then  let  thein  keap 
their  gits  shares.  If.  on  the  other  hand,  they  ar- 
rive al  the  conviction  that  thev  are  correct  they 
will  take  advantage  of  the  folly  of  the  mass  of 
mankind  anil  itccomiiuMlnte  soma  fisd  with  their 
shares  la-fore  the  collapse  cumea. 

The  mode  in  which  electrical  light  is  produced 
ka  very  simple  and  can  easily  he  comprehended 
when  explained  in  plain  and  unscientific  language. 
If  you  move  a  wire  near  the  polea  of  a 
magnet,  backwards  anil  forwards,  along  what 
are  cnlled  its  lines  of  force,  a  current  of  elec- 
tricity is  attracted  to  the  wire,  and  runs  from  one 
end  o'f  it  to  the  other,  provided  there  be  a  complete 
The  strength  of  the  current  is  in  propor- 


circuit. 

S~+  4  ="  a£%  40 OX  X  18  *3  =  13  84J  links.  H«m  to  the  sixe  of  the  magnet  and  to  the  velocity 
_  An,  with  which  the  wire  la  moved  across  the  "  lines  of 

HVir'n  Linkt  of  Depart«r*  ore  own,  toftwt  .Vusn-  farce."  Having  gxm  a  magnet  and  a  wire,  the  next 
btrof  JfiMta  of  5i.g/e.-Intheeqmition  U  link  therefore,  b  to  adapt  motive  power  to  them. 

=  1  minute,  tbe  value  of  I  link,  expressed  in  mln-  which  moves  the  wir- 
utes,  must  be  obtained.    Than  if  U  link  =  1  .  i  Ik.     1«m  engine.  Th<- 
=  l  .jir  \  Ik.  _  !  ,  or  J  Ik.  -  f.  i.  (.,  1  Ik.  =  r.  or  i  forni 
}  Ik.  -  S  ,  where  both  terms  are  In  Ihe  same  de-  " 
num: 


wire  quickly— that  is  to  say.  to 
lie  engine,  wire  and  magnet  to- 
machine  which  la  called  a 

S\  where  Urth"  terms  are  In  Ihe  same  de-  "  generatxir."    With  Ita  aid.  a  streani  of  electricity 
,_tiou    Hence  the  is  thrown  into  the  wire.    Now.  if  the  wire  be  cut 

Rule  for  40  CVuims.-Fmm  the  number  of  links  at  any  place,  ami  then  tbe  interval  between  tbe 
departure  subtract  »  to  get  numlier  of  minutes  of  «"«  I»">«a  oejndged  over  with  a_fitamen^of_car- 
angle.    Good  for  all  departures  up  to  70  links. 


[This  rule  ia  given  lu  Burls  "  Key  "  without  ex 
planation  of  ita  formation.  His  limit  is  200  Iks. 
per  mile]. 

The  general  rule,  which  I  do  not  find  states!  any- 
where. Is  as  follows,  vir: 

Oeneral  Rult  <B-|—  Multiplv  distance  in  chains 
and  links  bv  .0201  and  divide  product  into  Ihe  given 
number  of  links,  to  get  the  number  of  minutes  of 
angle. 


frtv-n  dstS*.  lotftelbtrr  with  aa  extrftaeiius  ol**»t»*ltrtn  on  trt- 
siuti,-M    rrotn  a  | 


fvre  the  toluias 


na|ier.  tbe  mala  part  of  sliieb  hi-  esail  Iw 
Atsoclalloo  of  l>.jn<r  Hurvsyors  and  llill 


Good  for  all  departures  which  do  not 
angles  greater  than  240  minutes. 

Example.— The  departure  of  two  lines  starting 
from  the  same  point  in  a  distance  of  100  chains  b 
<m  links.    What  is  the  angler 

.utMi  x  iflo  =  a.m.  ew  +  2.01  =  iw.  —Ans. 

Refercm  e  to  traverse  table  for  distance  100  and 
angle  4'  will  show  the  correctness  of  general 
rules  A  and  B  in  the  examples  given. 

Short  Rvlnfor  .Snsrioi  lM*tancr».— Good  for  all 
departures  which  do  not  produce  angles  greater 
than  90  minutes. 

For  40  cliains— From  links  departure  subtract 
1  to  get  number  of  minutes  of  angle. 

For  20  chains — From  2  times  links  departure 
subtract  \  to  get  number  of  minutes  of  angle. 

For  10  chains-  From  4  times  linkt 
subtract  J  to  get  number  of  minutes  of 

For  I  chain— From  40  times  links 
subtract  J  lo  get  number  of  minutes  ol  angle, 

Genera)  Short  Rulr,— Good  for  all  dcp.ii 
which  do  not  produce  angles  greater  than  Un  min- 
utes. 

Obtain  result  for  dbtance  of  I  chain,  as  alaive. 
anil  divide  it  by  any  given  distance  in  cliains  and 
links,  will  get  the  numls-r  of  minutes  uf  angle. 

Example  —Given  distance  .10  i-bain».  departure 
21  links.    What  h  the  angle* 


boll,  the  electricity  passing  through  the  carbon  be 
comes  incandescent.  This  constitutes  the  incan- 
desii-nt  lamp.  The  carbonized  filaments  are 
enclosed  In  globes  of  glass  in  which  there  is 
no  air.  and  in  which,  consequently,  the  filament 
<  lasts  for  several  months  without  being  destroyed. 
There  are  other  svstems,  all  baaed  upon  one  prin- 
ciple and  called  ""the  arc,"  in  which  the  electricity 
leajM  from  one  stick  of  carbon  to  another,  and  in 
which  the  sticks  burn  like  candles.  In  street 
lighting  the  arc  is  used.  and.  light  for  light,  it  is 
produce  cheaper  than  gas.  In  Ihe  cily  the  electric  compa- 
nies that  light  the  streets  are  paid  what  the  gaa 
.  ■ii  i ■  ours  were,  and  for  thb  they  supply  four 
times  aa  much  light.  Gas  is  used  to  work  the 
generators,  but  the  amount  of  gaa  which  would 
maintain  a  light  of  12-candle  power,  employed  in 
turning  a  generator,  prisluces  an  arc  of  1.600- 
enndh-  power.  If  the  same  engine  were  employed 
lo  supply  the  Incandescent  lamps,  the  same  quan- 
tity of  gas  would  produce  12-candle  power  lamps, 
with  an  expenditure  of  a  sixteenth  part  of  the  gas 
now  requisite  for  this.  The  reason  of  thb  is  that 
incandescent  lam)w  have  to  be  worked  at  a  much 
lower  temperature  than  arc  lamps. 

Electric  light  supplied  to  houses  ought  not  to 
be.  even  ill  the  present  condition  of  the  light, 
departure  dearer  than  gas.    Mr.  Edison  b  now  laying  down 
ngle.  ,ysi  miles  of  electric  light  mains  in  New 'York  City, 

leparture  an<)  he  will  light  every  house  with  his  incandet ceM 
lamps  at  the  price  wnlch  the  owners  are  now  pay- 
ing lo  tbe  gas  niinpanies.  As  a  matter  of  'act. 
however,  the  light  can  he  pnaluced.  as  anon  aa 
mains  are  laid  down,  al  a  fur  less  cost  than  gas. 
The  present  condition  of  Ihe  electric  light  In 

London  is:  Sim-is  ar  w  Mug  lighted  with  it 

at  one-fourth  of  Ihe  price  of  gas  :  incandescent 
lamim  can  he  intnalwvd  into  every  room  of  any 
house  ao  soon  as  the  mains  are  laid  :  there  .  an  Is- 
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a  separate  meter  to  each  house  ;  the  lamps  can  be 
separately  Lighted,  and  put  out  by  taming  •  rix-.k  I 
if  one  ligm  goes  oat,  ao  other  one  is  affected  ;  the 
sub-division  is  bo  complete  that  there  in  no  glare, 
and  yet  a  room  with  incandescent  lamps  IB  lar 
more  brightly  lighted  than  with  an  equal  number 
of  gas  lamps;  and  an  equal  amount  of  candle- 
power  produced  by  electricity  ie  cheaper  than  an 
equal  amount  produced  by  gas.  Id  Addition,  the 
electric  light  baa  no  odor.  It  don  not  vitiate  or 
neat  the  air,  nor  don  it,  like  gas,  tarnish  paint  and 
decoration. 

Are  we  then  seriously  to  believe  that  electricity 
will  not  replace  gaa  for  lighting  purposes  ?  When 
railroad*  wen  in  their  infancy  there  were  many 
who  refused  to  believe  that  tbe  public  would  sen- 
ooaly  prefer  them  to  the  good  old  coaches.  Yet 
the  coaches  hare  disappeared  In  favor  of  the  rail- 
roads. Bo  it  will  be  with  gaa.  We  use  thia  foul 
product  because  its  advantages  have  outweighed 
■is  disadvantages.  We  are,  however,  not  Mind  to 
the  latter.  If  we  ran  And  something  which  will 
secure  to  oa  still  greater  advantages,  and  which 
will  be  without  its-disadvantage*,  can  any  one  sup- 
pose that  we  an  so  enamored  with  the  heated  at- 
mosphere, with  the  foul  smell,  and  with  the  des- 
tructive properties  of  gas,  that  we  shall  continue 
to  light  our  room b  with  it  ? 

In  order  to  real  ire  what  a  gas  company  is.  and 
what  its  prospects  will  be  when  electric  light  is 
substituted  for  gaslight,  it  is  only  necessary  to 
analyze  the  accounts  of  a  company,  and  as  the  Gas- 
Light  and  Coke  Company  iB  the  most  important 
London  gas  company,  I  will  take  its  published  ac- 
counts for  1HH0  in  preference  to  any  other. 

This  company  has  a  capital  eousiKtlng  of  de- 
bentures, and  of  various  denominations  of  share*, 
in  all  amounting  to  Mailt, \ti.  Its  revenue  Tor 
the  year  was  £3.619,500.  derived  from  the  follow- 
ing souroas  :  Gas,  £l,Sls4,0!li ;  residual  products. 
£5e,V4eXI :  meters,  £H7.K1H.  and  sundries  CV-MMI. 
Its  expsoses  were  £1. 718.604.  and  consequently  its 
net  revenue  were  JEfhW.tild.  The  capital  is  prulstblv 
about  £8.IXH>.utlO  above  the  real  amount  lot  which 
all  its  plant  might  be  brought  iuto  existence,  and 
Its  net  revenue  might  be  increased  hy  about  £50.- 

000  wen  it*  resources  economically  administered, 
for  in  its  debtor  account  1  see  tluit  the  directors 
receive  £7.000.  its  law  expenses  are  £4,089,  its  bud 
debts  are  £11.871,  its  collectors  receive  a  commis- 
sion of  i-«4,t'<r.  and  it.  Buperannustion  and  annuties 
amount  to  £17, MS,  while  all  other  items  are  upon 
the  same  astounding  scale. 

It  is  clear  that  were  the  Company  to  pay  6  per 
cent,  all  round  on  its  capital  and  on  its  dmenturvs, 
its  profit  would  not  be  too  large  a  one.  This  it 
might  do.  were  its  net  revenue  reduced  by  £463.- 
844,  and.  as  it  receives  for  gas  £1.064,(19,  it  prac- 
tically receives  from  gas  consumers  about  9d.  per 
thousand  cubic  feet  above  what  it  ought  to;  and, 
were  the  work*  the  property  of  the  local  authori- 
ties, and  made  with  capital  obtained  at  31,  per 
cent.,  its  present  charges  are  about  la  per  thousand 
eu  bio  feet  beyond  what  would  be  required.  In  these 
estimates,  I  accept  the  preposterous  capital  and 
the  preposterously  wasteful  annual  expenditure  of 
the  Company,  although,  a*  I  have  already  said, 
both  sre  excessive. 

Now,  let  us  see  what  would  be  the  effect  on  the 
company  of  the  substitution  of  electricity  instead 
of  gas  for  lighting  purposes.  To  produce  the  elec- 
tricity, one-sixteenth  portion  of  the  gas  now  used 
for  lighting  would  he  required.  Therefore,  if  the 
company  wen  to  depend  upon  this  income  it  would 
he  ruined.  It  would  consequently  he  obliged  to 
endeavor  toeell  its  gas  for  heating  purpose*.  About 
the  financial  effect  of  this  to  a  company  muoh  non- 
sense is  talked  by  chairmen  and  directors  of  com- 
panies. It  is  said  that  the  demand  would  be  so 
great  that  the  saving  in  purification  would  be  so 
enormous,  and  the  profit  from  the  residual  deposits 
could  be  so  increased  that  the  profits  of  the  com- 
panies would  be  the  same  as  they  an  now.  A  few 
considerations  and  a  few  figures  will  dispel  this 
illusion. 

A  gas  company  ha*  now  to  produce  gas  free  from 
impurities  and  with  a  18-candlo  lighting  power. 
It  sella  this  gas  at  8s.  2d.  to  3*.  id.  per  thousand 
cubic  feet,  because  it  bas  a  monopoly,  and  because, 
even  at  monopoly  price,  gas  is  the  cheapest 
illuminating  power  now  on  sale.  If  it  were  to  sell 
for  heating  purposes  it  would  have  to  compete 
with  coal,  and  wonld  have,  consequently,  greatly 
to  reduce  Its  selling  price  ;  moreover,  it  would 
have  entirely  to  give  up  selling  for  lighting  pur- 
poses, for  the  purified  gaa  and  the  unpuritled  gaa 
obviously  could  not  pass  through  the  same  mains . 

1  do  not  myself  believe  that  gas  ever  will  be  ex- 
tensively used  for  heating  purposes,  because  habit 
in  these  matters  ia  everything,  and  it  will  he  long 
before  the  habit  of  open  coal  Area  disappears.  But 
I  will  assume  that  double  the  amount  o(  gas  is 
sold  for  heating  purposes  that  is  now  cold  for 
lighting  and  beating  purposes,  and  that 
this  Is  brought  about  by  a  reduction  of 
one-half  on  the  cost.  The  debit  ac- 
count would  be  reduced  by  £47,088  for  purifica- 
tion, and  increased  by  £807,096-  for  double  the 
amount  of  coals,  and  by  £188,677  for  carbonizing, 


and  would  therefore  be  £8,38.1,503,  Instead  of 
£1.711,8*0.  The  credit  account  would  be  in- 
creased bv  £SeS,I80  for  residual  products,  making 
It  £3.519.809.  instead  of  £3.612.588.  Consequently 
the  net  revenue  would  be  £  138.08a,  instead  of 
£8»».»lii.  It  will  be  observed  that  in  thia  esti- 
mate I  make  no  allowance  for  the  interest  on 
new  capital  requisite  to  increase  the  works  so  a*  to 
double  ihcir  production,  or  for  an  increased  staff 
uf  engineers,  etc.,  all  these  being  supposed  to  be 
met  by  economy  an  the  present  wasteful  revenue 
expenditure.  Moreover,  as  the  substitution  of  gaa 
for  coal  would  he  very  gradual,  and  probably  never 
could  take  place  to  any  extent,  were  not  the  price 
of  gas  reduced  by  three-quarters  instead  of  one- 
half,  it  is  clear  that  the  condition  of  the  company, 
when  electricity  is  in  general  use.  for  lighting 
purpose*,  will  not  be  nearly  as  prosperous  as  the 
above  calculation  supposes. 


There  are  no  valid  patents  that  stand  in  the  way 
of  producing  the  electric  current,  connecting  ft 
with  lamps  in  the  streets  and  in  houses,  and 


making  the  arc  and  the  incandescent  lamps.  If 
the  right  to  lay  mains  under  the  at  rests  he  granted 
to  am-  particular  electrical  company,  that  com- 
pany would  have  a  practical  monopoly,  for  it  is 
clear  that  it  would  be  impossible  to  allow  rival  com- 
panies to  take  up  the  streets  at  their  pleasure.  No 
company  should,  therefore,  be  given  these  powers. 


woo  Id  have  to  be  charged  for  the  eupnty  of  the 
light  to  cover  interest  on  outlay,  depreciation  and 
working  expenditure.  Hiving  acquired  thia 
knowledge,  it  should  bring  a  bill  into  Parliament 
in  the  session  of  1882  to  acquire  powers  to  light 
with  electricity  the  whole  of  Ihe  metropolis  under 
its  jurisdiction.  -  -JLoitdON  Truth. 


CORRESPONDENCE. 

WIND  PRESSURE  ON  BRIDGES. 

Ciiiep  EsmnrjaVa  Omn.  1 
Chicaoo  *  Alton  R.  R,,  [ 
CTrtCAOo,  Feb.  85,  188*.  ) 
EpIToR  ExorxiHUSO  Sewb : 

It  is  with  regret  that  I  liavebeen  obliged,  through 
press  of  loudness,  to  leave  unanswered  until  tula 
late  date  the  requests  made  to  me  to  publish  atress- 
aheeta,  showing  the  percentage*  of  increase  due  to 
wind  pressure  in  the  stresses  in  the  various  mem- 
bers of  a  through  and  nf  a  deck  bridge,  which,  in 
my  communication  in  Enciineerino  Nbw*  of 
Aug.  30.  1881,  I  signified  my  willingness  to  do. 

Since  it  ia  universally  acknowledged  that  the 
effect  nf  wind  upon  a  bridge  iB  to  increase  the 
stresses  In  some  of  its  members,  it  remains  to  be 
determined  in  which  members  the  percentages  of 
this  increase  sre  sufficiently  large  to  merit  being 
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For  years  we  have  regretted  that  the  supply  of  gas 
bas  been  in  the  hands  of  private  companies.  These 
companies  have  been  allowed  to  charge  rates  to 
secure  to  them  a  net  10  per  cent,  profit  on  outlay, 
and  they  have  enjoyed  a  monoooly.   Tbe  onnas- 

Sienoe  has  been  that  the  outlay  has  been  reckless, 
at  revenue  has  been  squandered  becauee  there 
bas  been  no  control  over  it  by  the  householders 
who  have  had  to  pay  for  it,  and  that  the  companies 
and  their  officials  have  regarded  their  customers 
much  as  a  feudal  lord  in  the  middle  ages 
regarded  the  wretched  serfs  attached  to  the  glebe. 
We  must  not  again  fall  into  the  same  error. 
Electric  lighting  must  be  fur  householders  and  by 
householders.  The  amount  necessary  for  plant 
and  working  capital  must  be  raised  at  8  \  per  cent, 
on  the  security  of  the  rates,  and  the  lighting  of 
the  metropolis  must  be  in  the  hands  of  the  rcprr- 
senfatives  of  the  ratepayers.  VVo  have,  alas,  no 
metropolitan  municipality.  The  onlv  body  that 
can  tali*  this  matter  in  hand  is  the  Metropolitan 
Board  of  Works.  What  it  ought  to  do  at  once  is 
to  appoint  a  commission  of  men  of  science  and  of 
practical  business  men,  who  would  report  upon 
the  amount  necessary  to  lay  electric  main*,  to  dis- 
tribute generator*,  etc,  and  also  the  price  that 


taken  into  consideration.  There  being  no  law  Ax- 
ing that  percentage  above  which  the  increase  must 
invariably  he  taken  into  account,  the  standard 
must  Is*  Axed  in  each  case  bv  the  engineer.  This 
is,  therefore,  a  matter  of  judgment.  In  this  office 
we  deem  anv  increase  worthy  nf  consideration. 

The  fact  that  it  takes  nearly  three  times  as  much 
work  to  take  the  wind  stresses  into  consideration 
by  the  method  given  in  Emhneehjno  Nevth  *f 
Aug-  30,  1881,  as  it  does  to  compute  the  stresses 
due  simply  lo  rolling  and  constant  loads,  may  lead 
some  especially  contractors  tiling  large  numbers 
of  stress-sheets  in  camjs'tition  with 'others — to 
consider  that  It  is  better  and  cheaper,  in  point  of 
time  and  labor  saved,  for  them  lo  either  neglect 
altogether  the  stresses  due  to  the  action  of  the 
wind,  or  else,  when  an  increase  of  section  to  with- 
stand wind  pressure  is  called  for  in  the  specifi- 
cation*, to  simply  gursa  at  the  amount  necessary. 
Such  arguments,  however,  do  not  impeach  the 
method,  nor  do  they  show  that  the  required 
increase  of  section  can  be  obtained  by  the  "rule  of 
thumb"  so  accurately  as  it  ought. 

I  have  tbe  pleasure  of  submitting  three  con- 
densed stress-sheets,  such  for  a  span  of  ISO  ft. 
center  to  center  of  end  pins,  and  all  having  tb* 
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Aunt.  Engr.  f.  tS  A.  R.  R. 
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ADJUSTMENT  OK  CJRADES  TO  CURVES. 

Noktiierm  Pacific  Railhoap  Ox 
Costfntronox  Oepartm bnt. 

YEixowsTtiMt  Division, 
Ui-Esdive.  Mont..  Feb.  18.  1898. 
KMtOJI  Ksoixeehiso  Niws: 

Hnviug  ju»l  read  with  jrreal  inlerent  "Adjuiit- 
meut  of  tirades  to  ("urn**."  by  H.  A.  McClelUm, 
Chief  Engineer  Nevada  &  Oregon  Railr.iad,  I 
think  it  may  pmaiblv  interest  aomo  of  y«mr  reader* 
to  see  a  formula  to  the  same  purpoao  ubready  uaed 
for  some  years  on  the  European  continent. 

The  i-urve  reikrtancc,  baJead,  depends  upon  »o 
many  circtiuiManrra  n*  wlieel-baae,  conalmrtion 
and  condition  of  rolling  stock,  radius  of  t-nrve 
condition  and  form  of  rail,  play  between  rail  and 
wheel,  heightening  of  outside  rail,  velocity,  and 
length  of  train,  etc.,  that  it  i«  not  at  all  surprising 
to  tinil  the  many  existing  formula?  for  curve  resist- 
ance, derived  as  well  from  theoretical  reflertinna 
as  from  prartirnl  eiperiments,  differing— to  say 
I  the  least — so  very  much  from  each  other. 

Thus  Ilenaiuger  von  Waldegg,  Chief  Engineer 
in  Hanoi-rr. gives  in  his  •'  Handbuck  fur  Specielle 
Entmhahu-Tejcboik  "  (Leipzig.  aa  all  averap 
value  of  many  much  differing  experiments  the 
following  aa  curve  mdatance: 

RAdtua  la  -attar.  ^SiVSpSS^ 

<HMI  0.S 

AOO  I  - 

400  !t3 

300  4-0 

Cut  says,  at  the  snme  time,  that  this  value  prob- 
ably is  too  high,  and  suggests  t  hut  the  foil  iw  mg 
more  correct: 

Radius  la  raelrr 
000 
300 
4011 
300 

Schefller  gives  (1  don't  romember  in  which  of 
his  booksj  the  following  practical  formula,  gener- 
ally uaed  on  tlie  European  enntiuent,  for  adjusting 
a  grade  to  a  curve: 

1       I  1 


fciloftrani  tar  ion, 

ej 

1.7 
M 


l.»c 


1 


I 


.  being  gnulr  througli  curve  In  resistance  =  the 
*  1 

gntdr  —  oti  straight  line,  and  r  being  radius  in 
a 

meter.  Taking  r  in  feet  instead  of  in  meter,  the 
formula  will  lie: 


atmaaw  tn  other  members  occur  in  the  windward 
trass.  Thus,  in  the  case  of  the  deck  span  swung 
from  tlie  bottom  chords,  the  maximum  sttvaws  in 
tlie  bottom  chords,  main  tint  and  posts  are  found 
in  the  leeward  truss,  while  those  in  the  counter, 
ties  and  top  chord*  an*  in  thr  wiudwurd  trtuai. 
Thia  disputation  of  the  maximum  stresses  varies 
with  the.  style  of  bridge,  «*.  g..  the  maximum 
stresses  in  the  posts  of  the  deck  span  swung  from 
the  bottom  chorda  occur  in  the  leeward  truss, 
while  those1  in  tike  posts  of  the  deck  span  swung 
from  the  top  rhorda  are  found  in  the  windward 
truss. 

It  ia  aecn  that  the  percentage*  of  increase  vary 
greatly  with  the  style  of  the  span.  Tills  is  owing 
to  the  fact  that  it  depends  on  the  style  of  the  span 


maximum  stresses  in  tint  chords  of  the  ranter 
panel  and  of  that  next  to  it  is  usually,  however, 
very  slight. 

Mr  Cain  in  his  communication  in  ENOIXREiUMi 
News  of  Oi-t.  20.  IKKI.  remarks  that  the  formula 
given  by  Mr.  tlottlieb  In  vour  issue  of  Sept.  K, 
net,  and  Indorsed  by  myself,  is  leas  accurate  than 
that  given  Aug.  SO.  *  I  Mill  consider  one  formula 
as  accurate  as  the  other,  since  cither  can  !«•  trans- 
formed into  the  other  by  the  proper  substitution. 
(P  in  the  fnrmulrr  given  Sepl.  I  ■  =  g  in  tltusc  of 
tan.  B 

Aug.  20.  and  )  g   in  the  former  =  I  in  the 

tan,  L 

latter.)  As  to  tlie  relative  convenience  of  the  two 
formulie  in  practical  work  engineer*  nuiy  illlfcr. 


which  gives  the  equivalent  grade  in  feet  per  100 

feet  =  — 

i' 

The  difference  between  llinainger  von  Wald- 
egg's  statements  of  curve  resistance,  above  men- 
tioned, seems  to  show  that  it  is  of  no  use  to  take 
into  consideration  the  difference  In  gauge  within 
the  limits  now  used,  at  all  events,  from  the  prea- 
ent  standpoint  of  experience:  and  we  may,  there- 
fore, without  further,  be  entitled  to  compare 
the  results  from  Scheffler's  formula  with  the  table 
by  Mr.  M  i  I.  Il.iii  nnd  with  tliat  by  George  L_ 

tvalt  oa  flief  TV. 
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at  rue  tun  which,  dale  from  the  contingency  of     — 


!  failure.  shall  be  of  sufficient  opacity  to  carry 
water  for  long  yearn  in  the  future  of  the 


City. 


8  I)  V.  BURK 


A.  S.  V.  «,  Eurroa 
Awmn  Knmia 


SATURDAY.  MARCH  4,  1KHC4. 


On  the  occasion  lately  of  the  report  of 
0.  Thouipaon,  Ctraiinlaatoner  of  Public  Work*,  to 
the  May.*,  we  noticed  briefly  the  characterise..  «  ^<fhr  t!njio. 
of  the  new  aqueduct  which  was  proposed  for  the     ^  „wh  - 
conveyance  of  the  Croton  water,  and  now  from  the 
report  of  the  Chief  Bngioeer.  Isaac  Newton,  we 
append  mtnt  interesting  notes  of  the  proponed 
work. 

The  existing  ate  rage  rcsonrcra  on  the  <  roton 
watershed,  natural  and  artificial,  are  as  follows  : 
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!  Boyd'.  Comers  RssanUr     *-!P.*9^> 
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for  \rm  tlioo  thrw  tuontm,  po^Ahl**  in  advam.**;  Mr 
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AMtlta  for  i  atloi.  in  u.»  Liurrat  number      The  following  table  sJiowa  the  rain-fall  and  the 

,"_r^*"L?,_,^i^.^_^„i!!l?L'!?5?'?,!-,!'!l!?.^  average  daily  quantity  of  water  running  in  the 


The  Housatonic  line  is  not  cmliraccd   in  the 
above,  as  in  the  event  of  it*  ultimate  use.  it  would 
bean  auxiliary  to  either  project.    Tbere  is  much 
interesting  matt  er  in  the  repurt  of  tlie  t  _. 
4  aoo.ooo.uoa  ^  „  grnrrlj  nature,  aside  from  its 

M .000,000.000  ;  reference  to  the  proposed  new  aqueduct. 
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SENSATIONAL  SCIENCE. 

A  correspondent  niisunderstandB  our  article 
liBaded  " Sensational  Science"  in  the  la»t  ismie  of 
the  Navra,  in  that  he  mistaken  the  criticisms  on 
sensational  scirnre  as  endtntvoring  to  uu- 
dcrvalnc  the  labors  of  scienlUta  performed  in 
the  interval  of  the  public  health,  and  very  per- 
tinently remarks  "that  the  voluntary  labors  of 
our  men  of  science  in  the  direction  of  sanitary 
reform  can  have  no  i.tht-r  object  than  educating 
the  pt*ople  in  principles  which,  if  thoroughly  un- 
dersttssl  and  practiced,  wuuld  tend  to  till  1 
very  sensibly  lli 


Tax 
annissl  on 
will  >». 

.14. 


NOTICES  itf  MKKriMIS 


WaTwH-WcsK^  AsSfS'UTS.S.  Tbe  SfwSWll 
"  11.^  \„  -  fi.-L,    Wslsr-Works  As-wirlslsio 


111  18TS  survevs  and  estimate*,  were  made  under 
the  direction  of1  (>en.  Kitz  John  Purler,  having  in 
view  the  erection  of  a  dam  on  tile  Croton.  north 
of  the  present  dam,  at  an  elevation  of  81)  ft,  above 
the  latter,  from  which  two  lines  were  surveyed, 
one  passing  down  Sawmill  River,  theolher,  branch- 


Iu  reply  we  would  sny  that  then-  .-an  Is-  but  one 
opinion  as  to  the  value  of  mtslern  srientiOc  re- 
search in  widening  and  extending  the  Isiunda  of 
knowledge,  and  which  calls  (or  tlie  hearty  support 
of  all  interested,  even  In  tlie  slightest  degree,  in 
human  progrtss:  and  we  would  Is?  among  the  last 
to  discourage  or  to  disparage  the  labor*  of  the  true 


1.  II. 


t  ROTON  AOKKDUCT. 


m.  HniL  t'lriuaibus  fi„  on  Tunslay,  ing  from  the  flntt.  pnsaes  down  the  valley  of  the 

Bronx  River.  Tlie  flntt  line  was  M  miles  of  the 
dialauoe  in  tunnel  antl  the  latter  10  miles  of  tunnel. 
For  comparison  with  tlieae  two  lines  we  have  the 
line  as  proponed  by  Mr.  Newton,  which  laps  a  res- 
ervoir on  the  Croton  t'i  mile*  below  tlie  present 
<  'roton  dam.  fonmsl  by  riveting  a  masonry  dam  IHZ 
ft.  in  height  and  storing  nlsjvc  the'dow  line 
of  ila  a<|Ueduct  near  IH.OUO.UOO.OOO  gallons, 
thus  dispensing  with  any  further  storage  reser- 
voir on  the  Croton  btuu'n,  The  line  is  nearly 
direct  from  this  reservoir  as  propnaed,  to  the  High 
Ilritlge,  being  but  ,»,  or  a  mile  longer  than  an 
air  line  tsstwecn  these  points,  and  is  for  about  'l'< 
miles  in  tunnel.  This  line  Is  known  aa  the  Quaker 
Urtdge  line,  aud  wuuld  require  8(;  vears  to  con- 
struct, and  together  with  tlie  Sawmill  anil  llrnnx 
River  routes,  are  compared  in  the  foil 
in  their  general  outline  and  coat,  exU 
I  Ugh  Hridire  to  ( Vntnil  Park  lteaei  voir 


Tlit-  construction  of  the  t'rolott  Aqueduct  was 
t'ommeiieed  in  April.  Wli.  ami  the  water  was  in- 
pnsiuced  into  the  cily  in  July.  lHti,  or  live  years 
■hereafter.  The  High  Bridge  over  the  Harlem 
Hirer  was  not  completed  until  1*-IH,  the  water 
being  carried  over  the  river  in  the  meanwhile  by 
iron  |Hpe*. 

Tlie  dimensions  of  the  masonry  nqti.sluct  as  built 
liave  an  extreme  height  of  1UI  in.,  and  extreme 
width  of  Hji  in.  Tlie  length  from  the  dam  over  the 
Croton  River  to  the  receiving  reservoir  is  SS 
miles,  and  descends  with  a  grade  of  i:U.,  In.  to 
the  mile.  Tlie  top  of  the  dam.  which  is  40  ft.  in 
height,  is  1118  ft  above  tlie  level  of  high  tide. 
About  oue-ejgbth  of  the  line  trf  aqueduct  is  in  em- 
bankment. The  least  How  of  the  Croton  River 
was  then  estimated  at  J7,0iNI.I)0n  of  gallons  daily, 
while  the  capacitv  of  the  aqueduct  was  stated  as 
between  BO.iNNI.IsNl  and  70.4Jial.lsmi  gallons  daily. 
Tlie  area  of  the  Croton  lake  is  4TXI  acres,  and  its 
capacity  of  storage  was  Jlsi.Ono.ontl  gallons  above 
the  level  at  which  the  aqueduct  would  discharge 
ii •  i: -n. I  daily.  The  cost  was  about  f1l.IXNl.Dil0. 
Owing  to  the  method  of  construction  of  the  con- 
duit  when  almve  the  natural  surface  of  the  ground 
(where  for  economy  of  cost  the  supporting  walls 
were  laid  of  dry  mnnonryi  the  effects  of  frost  and 
irregular  settlement  have  resulted  in  o|sjning 
cracks  iu  the  masonry  extending  for  long  dis- 
tances, and  have  occasioned  gnat  trouble  and  ex- 
pense, and  no  little  risk  of  complete  failure.  The 
irregular  settlement  at  these  places  has  induced 
change*  in  the  level  of  the  jtrade,  so  that, 
■f  much  over  imi.QQft.ono  of  gallons  is  passed 
daily  through  the  r  miiuit  it  IsNtoines  tilled  and 
suhjerts  the  masonry  to  a  strain  from  the  pres- 
sure of  the  head  of  water  which  it  was  not  in- 
tend cd  that  it  should  undergo,  and  adds  another  ^u,, 
element  of  danger  to  the  above  enumernt.il.  i  ,  -t 

This  it  is  which  renders  the  construction  of  a 
new  aqueduct  with  the  least  powihle  Its*  of  lime, 
and  in  ilea- of  the  increasing  demand  Tor  water, 
a  ne.Tsvty.  This  has  long  been  foreseen,  and  Dm 
for   several  yeais  past    have  liern 
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scientist  in  whatevrr  fine  lie  may  work.  Wi-.h-tul 
intending,  however,  any  ja-raimal  rellet-tion  on 
the  scientists  whtxw  statements  formed  the  basis 
of  the  article  referred  to,  we  must  permitted  to 
remark  that  "  they  are  not  all  Israel  which  ate  of 
Israel."  The  overshadowing  importance  attnehisi 
to  everything  Is-aring  on  life  and  health,  and  the 
rendiness  of  the  average  individual  to  seize  and 
swallow,  with  but  little  discretion,  whatever  is 
offered  for  the  benefit  of  either— and  Ihe  votaries 
of  no  branch  of  science  commanding  so  willing 
audiences  as  the  sanitarians  land  in  none  is  the 
temptation  for  quarks  to  enter  the  ranks  so  strong) 
—that  it  cannot  la-  denii-d  that  there  is  danger  in 
the  discovery  that  the  art  of  making  science  sen- 
sational is  a  money-making  one.  And  while  this 
may  be  harmless  as  <. inducted  by  Mr.  Richard  A. 
Proctor,  the  astronomer,  antl  others  who  could  be 
named  in  some  hranrhes  of  science,  it  is  far  other- 
wise, however,  in  the  tine  under  eonsMlrriilion. 

The  various  hypotheses  for  the  n|>tcai|  of  disease 
oiler  great  facilities  for  tills  i  lass  of  praclitionrrv. 
nJ'tabie  ""^  tterui  ibeorv.  in  particular,  is  the  fruitful 
from  s°urc*' l''  sensational  writing.  It  is  generally  con- 
sidered, by  such  as  have  acquired  a  right  to  an 
opinion  on  this  subject,  that  it  is  more  tluin  prob- 
at.le  no  one  of  these  hvfs.thtstes  ran  Vt  taken  as 
ttue  in  all  cases,  but  tiiat  there  is  a  uhsIicuiu  of 
truth  in  each.  Whichever  theory.  Imwever.  may 
he  aasumed  as  truth,  experience  has  shown 
that,  as  an  essential  toward  diminishing  the 
ravages  of  disease,  ventilation  plays  a  niistt  iiu- 
[Kirtant  part  in  mtslern  practice :  and  in  the  treat- 
ment of  Ihe  zymotic  diseases,  which  are  chiased 
with  tlie  preventable.  It  is  the  sine  qua  nun.  Now 
ventilation  is  but  dilution,  and  where  this  is  ap- 
idied  in  the  proper  place,  we  have  th.?  evidence 
that  natural  enlists.,  sr.  far  from  tending  to  increase 
the  apt-cad  of  disease,  will,  if  pm|>erly  availed  of, 
furnish  the  most  reliable  means  for  slaving  ila 
ppigreaa.  Take  the  matter  of  sewer  gas.  It  is  un- 
deniable that  the  putrefaetiou  <>f  animal  and  vege- 
table refuse  produces  a  something  which,  if  in 
sufficient  'lunnlity,  antl  this  is  important  It.  Ixtar 
iu  mind,  tends  to  plant  the  seeds  of  disease  in 
various  wars  in  the  human  ortrnitlsru.  Now, 
whether  this  be*  a  living  germ,  which  a*  a  species 
of  parasite  can  multiply  itself  indefinitely  under 
favorable  circumstanics.  or  whether  it  be  of 
fungoid  growth  as  was  tirst  supposed,  and  which 

Ke  the  name  to  this  rlass  of  diseases,  science 
established,  and  we  think  conclusively,  that 
its  generation  is  not  spontaneous,  but.  "omne 
vivuni  ex  ovo."  and  a  vitiated  condition  of  the 
atuiospheic  is  essential  to  the  incubation,  What- 
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ever  may  be  the.  process,  it  is  here  and  at  this 
time  that  venlllatiun  is  beneficial,  and  a  sur- 
rounding of  free  oxygen  is  antagonistic  to 
the  development  of  the  genu.  Hence  tluit 
the  organic  compound  called  dtsciuc  germs, 
whatever  it  may  he,  shall  In-  deprived  of  Its 
fecundating  principle,  it  is  only  necessary  that 
free  oxygeu  should  be  present  in  aufllcicnt  quan- 
tity  In  break  up  and  destroy  its  organic  constitu- 
tion, and  lo  rcurrange  Its  •-■lenients  inlo  tuurgamr 
forms,  ima-unu*  and  free  from  anv  quality  dan- 
gerous lo  human  lire.  Nature  hail  provided  tin 
means,  and  man  is  only  rrsinired  to  gtva  Ihero  full 
scope,  and  this  It*  iuaurcd  by  providing  copious  di- 
lution, whether  of  pure  air  or  water,  preferably  of 

We  have  no  reason  |o  I  elleve,  on  the  contrary, 
?,":Lfr,r  r."'"  M1*T'"i""  whatever,  that  Mr. 
ralkard,  Prof.  lk,ninti.<  or  Dr.  Pinker  had  any 
intention  of  needlessly  alarming  the  public  in 
reference  to  the  dangera  with  which  we  are  aur- 
munded.  anil  which,  if  of  the  magnitude  stated 
by  litem,  it  would  be  almoat  hopeless  for  us  to  at- 
tempt to  shield  ourselves  against.  We  would 
much  prefer  to  believe  that,  with  preconceived 
idea*  of  what  scientific  research  thouhl  develop, 
their  night  woe  dulled  to  the  apprehension  of  what 
really  were  the  fact..  Wltat  Mr.  Fulknrd  says  as 
to  tlie  (terms  of  disease,  the  concurrent  testi- 
mony of  scores  of  distinguished  scientists  and 
experimenters  disproves  entirely  That  Prof .  | 
Doremus  blew  out  a  candle  by  the  mere 
force  of  his  breath  through  a  sound  Philadelphia  ' 
brick.  This  we  do  not  believe,  notwithstanding 
th»  report  is  so  circumstantial.  And  when  Dr. 
"Parker  aays  that  diphtheria  was  not  known  in  this 
city  until  the  introduction  of  the  t "rot on  water, 
and  that  M  il  was  solely  canned  by  laid  air  from 
sewers"  we  can  only  say  that  his  memory  is  at 
fault,  for  it  is  the  testimony  of  equally  earefiil 
observers  that,  before  the  introduction  of  the 
Cruton,  the  city  was  ravaged  yearly  bv  deadly 
cpiik  inlcs.  believed  to  have  la-en  invited  bv  the 
•lenitment  of  the  wells  then  in  use,  by  sewageaud 
ftecal  hoakage.  and  no  Mich  visitation'  has  occurred 


RADIUS  OF  GYRATION. 

We  received  a  communication  a  few  days  since 
from  an  engineer  of  which  the  following  is  an  ex- 
tract 


io.ing  the  formula  for  determining  the  on  a  frame  over  a  common  reservoir.  The 


disks  bolted  thereto,  which  permit  expansion  and 
contraction. 

A  new  nre-aniilhilalor  upiuiratus  coutemplates 
bidding  chemicals  in  separate  receptacles  until  re- 
quired for  use.    Two  inverted  vessels  are  mounted 


strain  |s-r  square  inch  on  an  iron  column 
When-in  I{  ^  strain  per  square  inch 

/      length  of  column  in  incites. 
t*  —  square  of  h-ast  radius  of  gyration, 
what  melius]  is  ns-ommended  for  finding  tlte  value 
of  the  least  radius  of  gyration  K' 

Having  had  iK'caalou  during  the  discussion  of 
the  elevated  roads  proposed  in  a  neighboring  citv 
<a  few  years  since,  tc  compute  the  strength  of  col- 
ums.  we  now  t u nml  to  •■  Rankine's  Applied  Me- 
chanics" for  Ho-  formula  which  we  used  on  I  hat 
occasion,  and  which  we  have  alwavs  used  in  sim- 
ilai^casea— the  formula  railed  Gordon's  formula. 

kitwm  and  Fairbairn.  Indeed  at  that  date,  siaii- 
tjcatioiu  for  bridge  work  called  for  the  use  of  this 
formula.  In  our  own  experience  we  cannot  call 
to  mind  a  single  instance  wherein  the  use  of  a 
special  formula  for  stress  and  strains  was  enjoined 
in  drawing  up  specifications  for  bridge  work,  save 
in  the  computation  of  compression  members  and 
by  this  formula.  We  accordingly  advised  a 
correspondent  in  last  week's  issue  that  if  r*  in  his 
formula  was  not  the  square  of  the  least  diameter, 
or  the  direction  in  which  the  column  was  most 
flexible,  he  should  make  it  so.  That  is  to  say.  for 
the  ultimate  strength  of  column  on  flat  bases 
ft 

r~  (Rankine'sA.  M..  p.  8«2». 

r» 

1  +«  — 
h> 

A  card  from  J.  II.  I).,  of  this  dale,  very  kindly 
suggests  that  this  advice  given  by  us  was  doubt- 
less given  luLsiily.  and  alludes  to  tlte  advantages  in 
the  use  of  the  radius  of  gvratlon. 


of  the  vessels  are  closed  by  stoppers, 
held  in  place  by  fusible  solder  between  them  and 
tin-  outer  edges  of  the  mouths.  These  vessels  hold 
the  chemicals  necessary  to  the  formation  of  a  fire- 
anuihilaling  gas,  and  do  not  discharge  their  e 
tents  into  the  common  reservoir  filled  with  i 
until  the  requisite  temperature  fuses  the  solder 
which  confines  the  stoppers. 

A  novel  sewer-trap  consists  of  a  spherical  .using 
or  transiHin-nt  material  provided  with  thickened 
threaded  extensions  at  the  |s>ints  through  which 
the  two  connecting  pipes  enter,  and  protect  some 
distance  into  the  interior  of  the  casing.  This  con- 
struction admits  of  the  romus-ting  piis-*  being  set 
vertical  or  horizontal,  and  alao  prevents  siphunage. 
A  light  helil  behind  the  transparent  globe  allows 
of  proper  inspection, 

A  late  invention  in  su*|*?nsion  bridge*  combine* 
the  suspension  and  cantilever  systems  ;  the  fitnner 
to  carry  the  bridge  structure,  the  latter  the  road- 
way and  the  moving  load.  The  naulway  is  sup- 
ported upon  joints  of  the  cantilever-slays  in  such 
manner  lh.it  the  links  secured  to  the  main  beam 
communicate  only  an  endwise  thrust  to  the  beam*. 

Another  invention  in  suspension  bridges  has 
two  or  more  cables  lawsing  over  rollers  on  top  of 
the  piers.  Mid  under  rollers  fastened  In  the  bottom 
of  the  bridge,  and  earning  a  free  weight  attacl 
to  the  ends  of  each  cable.  These  weights'  and 
hies  are  lo  assist  in  carrying  the  bridge. 

A  new  drawbridge  guard  consists  nf  horizontal- 
ly swinging  gates,  .secured  to  vertical  posta  which 
ore  actuated  by  intermeshing  cogged  segmental 
plates.  These  plate-  have  slots  th.it  are  engaged 
and  o|s*nit*sl  by  a  pin  on  the  bridge  to  move 
them. 

Another  draw-bridge  * ni.ril  has  gates  coinpisied 


We  are  greatly  indebted  to  Indefatigable  scien- 
tists for  the  fruf/n  their  rrseatches  bring  lo  light, 
ami  we  accept  their  statements,  each  in  his  own 
department,  with  the  humility  which  becomes 
laymen;  but  when  they  indulge  in  inference* 
and  deductions  as  the  necessary  results  of  these 
truths,  ouisiih-  and  beyond  their  specialty,  we 
question  their  infallibility,  and  claim  an  espial 
right  lo  an  opinion.  As  an  illustration,  an  inven- 
tion is  »lio« u  us  whereby  sewrr  gas  mi)  be  kept 
out  of  the  house,  and  the  inventor  has  fortified  his 
claim  by  the  opinions  of  ail  M.  D.  We  accept  this 
indorsement  so  faros  to  the  fact  that  it  is  desira- 
ble lo  prevent  such  gases  from  entering  the  house, 
but  as  to  the  ellicncy  of  a  given  machine  to  effect 
that  purpose  we  may  question  the  fitness  of  the 
M.  D.  far  the  decision,  without  in  anv  way  ques- 
tioning hi*  professional  skill  as  a  physician, 

If  the  errors  which  a  special  scientist  may 
commit  in  this  direction  were  confined  to  the 
lore  incident  itself,  it  would  Is-  a  small  matter, 
but  here  routes  in  the  danger  lo  this  community. 
A  fictitious  source  or  disease  could  well  bo  met 
by  an  equally  Hot  it  lolls  remedy,  and  together  they 
would  prove  efficacious,  not  "in  diminishing  th'e 
death  rate  pcrhajts,  but  in  leading  the  public  to 
Isdieve  that  the  inmuds  nf  a  fearful  disease  can 
only  !«■  averted  by  Ihc  use  of  a  patented  article 
which  it  behooves  all  householders  lo  provide 
themselves.  The  illustration  is  used  of  a  patented 
machine  as  one  of  frvuueut  occurrence,  but  the 
same  principle  is  applicable  to  cases  where  the  in- 
jury done  is  not  merely  one  of  needless  cxpi-nse 
to  the  individual  householder,  but  where  a  needless 
alarm  is  created  over  a  wide  district  anil  where  the 
sole  remedy  offered  Is  one  so  radical  and  awcrp- 


We  are  constrained  to  say  that  this  was  not  the  „,',„.,,       „f  „,",,„.„„,.  Bwin)tjn({  Viars,  pivoted  in 


he  entire  district,  that  the  individual  Is  power- 
let**  and  must  Us»k  to  the  authorities  alone  for  suc- 
cor. In  the  meantime,  ami  waiting  the  actiuu  of 
the  latter,  the  householdrr  must  bide  his  time 
with  such  patience  us  he  may.  laiaringthe  horrors 
•  if  a  lingering  death  to  himself  or  family  contantly 
before  his  eyes.  This  condition  of  things  Is  what 
we  would  be  understood  u deprecating — being  the 
natural  consequence*  of  what  we  regard  as  •■Sen- 
sational Science"  when  appliisl  to  sanitary  mat- 
ure in  this  city. 


ntion  nf  prerisinn  in  substituting  a  radius  of 
gyration  in  the  denominator  of  the  second  term  of 
the  aquation  had  been  in  use.  although  Kankine 
in  bis  A.  M.  makes  no  mention  nf  it  whatever  in 
this  connection;  but  in  his  nil.- anil  tables  the  above 
original  formula  of  Gordon's  i*  transformed  into 
ft 

P  =  ,ond  a  table  is  given  for  the  values  of 

I' 

1  ♦■  

er' 

/■'.  or  the  square  of  "radius  of  gyration."  for  the 
various  sectn  ins  of  columns  usually  met  in  practice. 

But  Gordon's  formula,  in  which  the  ratio  of  the 
length  to  the  diameter,  in  the  direction  in  which 
it  is  most  flexible,  is  intrrslursHl,  has  the  merit 
of  carrying  with  it  a  principle — is  simpler  ami 
more  nwly  of  nsi- — and  so  far  as  our  limited  ex- 
pcrienrr  gis-..  judicious  computations  by  means  of 
it  an-  as  much  to  Is-  relied  upon  as  by  any  method 
which  has  been  prop.wd.  Fur  in  truth,  the  strains 
on  a  column,  the  resultants  of  the  pressure  upon 
which  dis»s  not  pass  through  the  center  of  gravity 
of  all  of  its  sections  (ami  the  deviations  from  this 
axis  must  in  most  cases  Is'  very  difficult  of  deter- 
mination) cannot  he  determined  with  any  precision 
by  mere  recourse  b>  new  nomenclature,  and  the 
niseible  errors  under  any  system  of  compulation 
must  Is-  allnwcd  for  in  a  factor  of  safely.  In  cob 
limns  of  complex  angular  sections  tliere  may  Is- 
advantages  in  a  recourse  to  '.he  radius  of  gyration. 
We  may  ts-  a  little  antiquated  in  our  views  of  this, 
and  if  any  of  our  readers  will  have  thekindness  to 
show  the  practical  advantages  growing  out  of  the 
use  of  the  radius  of  gyration  in  all  rasiss  in  lieu  of 
the  diameter  of  lenst  resistance  to  flexure  in  col- 
umns, with  a  practical  illustration,  we  shall  Is- ex- 
tremely indebted  In  them,  arid  though  its  practical 
value  may  Is-  lost  to  us.  to  many  of  our  readers 
not  so  wedded  lo  their  old  ways  and  open  to  new 
light  it  may  prove  of  incalculable  advantage. 

RECENT  INVENTION'S. 


I  by  a  piluiau  pivoted  to  their  inner  ends, 
said  pitman  in  turn  ls-iug  pivoted  to  a  crank  at 
one  end  of  tile  rock  sliaft.  This  shaft  has  a  isirre- 
spnnding  crnnk  at  its  other  end  so  arranged  aato 
hi-  depressed  hy  the  dniw-sisvn  as  it  i  " 
loirs  drop  by  their  own 
•  qs-ned. 
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DANGERS  OF  SEWF.R  AIR. 

On  l«lgr  «'.>,  KSUINKERISll   NV.WS,  Feb. 

'•'In-*,  hy  "• 
stated 


23.  in 


Sewerage  of  Kurojasxti  Cities,  hy  Rudolph  Henug. 
the  fact  will  be  fouud 


Unit  the  sewage 
proper  of  Paris.  France,  is  led  in  conduits  to 
(rcrtm  villiers  below  the  city  for  purposes  of  irri- 
gation. ,  on-  an  area  of  a  thousand  acres,  and 
since  the  works  were  stalled  in  1HA9  a  village  has 

sprung  up  (Grcsillons)  in  the  mldstof  Ihc  territory,  to  dispense  "with  slip- joints  and  large  stufldig- 
wherein  the  death  rate  has  averaged  from  lH.ot'o  ls.xes..    The  variations  in  the  length  of  the  main 


A  novel  way  of  joining  hran 
water  main  is'  to  provide  the  nuui 
I'llsov-nipplc  opening  from  lite  side  of  the  main 
and  extending  into  the  bore  thereof,  with  an  or- 
ifice of  less  diameter  than  the  main.  The  o|s-ning 
in  the  ellniw  is  arranged  opposite  the  direction  of 
the  How  through  the  main,  and  in  the  i-euler 
thereof,  whereby  the  main  current  is  at  all  times 
free  to  flow  around  the  branch,  while  the  orifice 
of  the  branch  inten  cpts  a  column  ispuil  to  its 
area. 

A  late  invention  relates  to  expansion  joints  for 
stn-ct-mains  designed  tor  steaiii-distributiug  sys- 
tems for  supplying  cities,  and  it  has  for  it*  object 


2.-1.3.    What  significance,  we  would  ask.  Is  to  be  due  to  changes  in  temia'rature  are  compensated   half  a  million  of  dollars 


Record  of  regular  meeting.  Feb.  lis.  lt«4: 
President  Rudolph  Heriug  In  the  chair:  3d  nicin- 
>"  i  -  ■-'id      i-itoix  present. 

The  Secretary  exhibited  two  specimens,  con- 
tributed to  the  flub  by  Mr.  I  lias.  II.  Ilaswell, 
f.  E..  N.  Y..  one  Issinga  yellow  brick  Ij  in.  X  ttj 
in.  X  D|  in.,  uuported  from  Holland  early  tu  the 
last  century,  and  removed  by  Mr.  Haswell  from 
the  premises  in  Broadway!  N.  Y.,  known  as 
•Washington's  Headquarters;"  and  the  other 
a  piece  of  honey conilssl  marble  from  the 
"Grecian,"  straiid'ed  un  l,ot!g  Island  in  1*70  and 
recovered  in  IHT7. 

He  also  exhibited,  on  behalf  of  Mr.  Strickland 
Kneass,  a  pluu  of  Howell's  Excavator  ami  Dis- 
tributor, the  object  of  which  is  the  reclamation 
of  swampy  hint!  lsmlcring  on  the  sea  Lssist,  by 
conveying  materia!  from  the  beach  in  buckets  on 
an  endless  Is-ll  to  a  hupper,  whence  it  is  spread 
over  the  low  land  by  scraisT*  on  another  endless 

belt. 

He  also  read  interesting  extracts  fr,  mi  a  very  full 
account  of  the  construction  of  Market  street 
bridge.  Philadelphia.  isuhlLshisI  as  an  addendum 
lo  the  "  Memoirs  of  the  Phihldi  Iplliii  Society  for 
Promoting  Agriculture."  vol.  1.  Philadelphia.  1808. 
The  history  of  the  pier  construction  and  the  diffi- 
culties encountered  therein  is  or  special  ititerest. 

Mr.  Charles  A.  Ashburncr  exhibited  a  100-ft. 
contour  map,  recently  made  by  hlin,  of  McKean 
County,  IV.  in  willed  the  s|*h*  between  contours 
is  show n  by  tints,  each  SIM  ft.  of  elevation  being 
indicated  by  a  separate  color,  in  live  Isutds— shaded 
from  light  to  dark  as  the  ground  descends. 

Mr.  Ashburner  pointist  out  on  the  map  the  route 
of  the  Bradford  Branch  or  the  N.  Y..  L.  E.  &  W. 
R.  H.,  which  ts  Is-iiig  built  from  Alton  -snith  into 
the  cmmiI  Uelds  of  Elk  Count  v.  Tlie  difliculties 
w  hich  have  for  years  haffleil  the  enginis;,r  in  loca- 
ting a  feasible  north  and-ismth  route  through  Mis- 
Kean  County  were  exphiimsl.  The  present  loca- 
tion was  made  bv  Mr.  Oliver  W.  Barnes.  Tlie 
Kinzua  Cns-k  Valley  is  crossed  by  abridge  and 
viaduct,  Is-ing  built  by  the  Phcenixville  Bridge 
Company.  II  is  reported  that  this  bridge  will  be 
SUi'i  ft.  high.  » 111  consume  lO.ODO.OOO  poundanf  iron, 
will  reipure  30.nfll)  yards  of  masonry  and  will  coat 


attached  lo  this  facl 
with  foul  odors  > 


in  an  atmosphere  reeking 


for 
of 


Mr.  Wilfred  I-ewis  stabsl  thai  his  attonUon  had 


p^a-'  wiUirigW  dlska^fUng^  lud  wlrhehSln*  I*  call  '  »  LotU^fe  «g  ^t*  ^ 
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gar  Fractions  wllli  Numerator  and  Denominator 
oot  exceeding  I0I>,  arranged  in  Order  of  Magni 
tude,"  by  Sir  Hoo,  B.  Airy.  lion.  Memb.  Inst. 
C.  E..  for  the  determination  of  teeth  of  wheels 
for  a  required  angular  speed,  unci  that  he  had  ar- 
ranged a  table  With  special  refnreuce  to  w  heels  in 
ordinary  use  in  hla  own  practice,  by  nieons  of 
which  the  result  of  every  Kindle  combination  could 
be  determined. 

The  Secretary  rend  a  communication  fnjtn  Mr. 
E.  H.  Kellogg'.  City  F.ngtoocr  of  Denver.  Col.. 
stating  tlml  the  engineers  of  that  place  were 
ahnut  to  organise  a  local  society. 

Howako 
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AMERICAN  SOCIETY  OF  CIVIL  ENGINEERS. 

The  regular  monthly  meelin>c  nf  the  Society 
was  held  nt  its  house,  127  Kast  Twenty-third  St., 
New  York,  on  Wednesday  evening.  March  1,  Mr. 
T.  C.  Clarke  in  the  chair. 

Amendments  to  the  Constitution  relating  to  the 
Fellowship  Fund  were  adopted. 

The  following  candidate)  wen*  elected  : 

As  Members. -J...hn  W.   Andrews,  Ooldsborn. 


of  Mining  Engineers  and  to  the  Secretary  of  the 
American  H«s  idv  >.f  M.--:ui  .L.J  Etigtoi  em. 

A  paper  upon  the  Averaging  Machine,  in  its 
wider  range  and  greater  capacity,  was  read  by 
Mr.  Wru.  S.  Auchinclos*.  member  A.  8.  C.  E.. 
its  inventor.  Reference  vvaa  made  to  the  machine 
described  in  a  former  pa|*r  (Transaction*,  vol. 
p.  13.1).  That  has  now  been  remodeled,  and  is 
presented  in  a  more  compact  shape.  The  in- 
geniuus  method  bv  which  the  weight  of  the  plat- 
form is  eliminated  from  the  mailt  of  the  work  of 
the  mnchine  «-»  exhibited  awl  explained.  This 
is  accomplished  bv  counterweights  sliding  auto- 
matically in  tubes.'  so  that  in  any  position  the  un- 
loaded platform  is  always  in  equilibrium. 

Any  combination  of  representative  weights  can 
then  Is?  placed  on  this  platform  at  the  proper 
points  of  tn«  scale.  By  then  drawing  the  plat- 
form to  its  haloncing  point,  the  location  of  the 
center  of  gravity  will  at  once  be  indicated  on  the 
scale  by  the  |vointer  over  the  central  tnmni<io. 

The  weights  may  be  arranged  on  a  decimal  to,  s- 
leiu.  with  intermediate  weights  for  chwer  work- 
ing: or  they  may  be  made  so  as  to  express  multi- 
ples or  factors- 
Each  machine  U  provided  wltli  a 


us  in  saving  that  we  believe  the  sue-.*,  of 
the  undertaking  to  be  fully  usswed. 

The  organization  was  completed  on  Jan.  25.  '82. 
ami  nsims  secured  for  the  institute  in  the  post- 
office  buildhlg  at  Leadville.  CoL 

Til*  regular  meetings  are  held  at  the  Institute 
rooms  on  the  last  Wednesdav  of  each  month. 

All  persons  interested,  visiting  the  city,  are  cor- 
dially invited  to  use  the  moms  of  the  Institute 
during  their  sojourn  here. 

An>  riirther  information  desired  can  Is- obtained 
bv  addressing  the  Svervtarv. 

Tll.iK  W,  Javc«»X.  President. 

Frank  I..  ! 
I*.  O.  Box  24*. 

ENGINEERING  CLUB  OF  RIO  UK  JANEIRO. 


dc  Jnnei 


Bnutll. 


Fnmi  the  Km  .Veirn.  nf  Rio 
we  clip  the  fallowing  item  : 

Tin-  Engineering  <1ub  of  this  cltv  has  under- 
taken Hie  organization  of  an  annual  congress  of 
representative-,  from  all  the  railways  of  thc.ro- 


\ri'F([M  U'«s'  AVKRAonao  MaCHTKE. 


N.  0.;  Oeorge  Burnet,  Jr.,  Indianapolis,  Ind.: 
William  H.  Martin,  San  Francisco.  Cal.: 
H.  Prior,  Minneapolis,  Minn.;  James 
Baltimore,  Ind. 
Aa    Associate    Member— William  Watson. 


A*  Junior  Member.— Cantos  W.  Kelly.  New 
Haven,  C4. 

The  Secretary  presented  a  copy  of  a  bill  to  be  in- 
troduced in  Congress  authorising  the  appointment 
of  a  commission  to  test  metals  nnd  other  struc- 
tural materials.  He  also'  gave  a  report  of  tbe  dis- 
i  on  that  subject,  which  occurred  at  the  re- 
.  of  Mining 


differing  scales,  divided  suitably  for  various  pur- 
poses. When  the  problem  is  one  of  time,  the  scale 
represents  months  and  days  ;  for  problems  of  pro- 
portion the  zero  of  the  scale  ia  at  the  center  of  its 
length  :  for  problems  for  the  location  of  center  of 
gravity  of  a  system  from  a  fixed  point,  the  zero  is 
at  oueextremity  of  the  scale,  etc. ,  etc. 

The  machine  exhibited  has  A3  transverse  grooves, 
which,  by  arrangement  of  weights,  can  be  really 
made  to  serve  the  purposes  of  2.52  grooves. 

The  mac  hine  Is  !»  in.  in  length.  9  in.  in  width 
and  weighs  18  lbs. 
the 


pire.  to  1«?  held  in  the  month  of  June.  The  plan 
include*  delegates  from  the  companies,  adminis- 
trations and  rlscalixotion  detriments:  also  ua- 
tional  and  foreign  engineers  who  wish  to  attend, 
and  a  enmmzadon  aptsiintcd  by  the  Engineering 
Club.  The  i-ongress  will  I*  in  session  for  rate 
month,  which  will  lie  dividi-d  into  four  sessions: 
1.  organization  and  clioice  of  subjects  for  discus- 
sion: 2  iind  11.  discussion  of  these  subjects:  4.  read- 
ing or  presentation  f>f  anv  works  which  the  dele- 
gate* and  engineers  may  wish  to  bring  before  the 
congress,  for  which  the  flint  session  made  no  pro- 
vision. The  club  proposes  to  t 
the  tint  con| 
other  labor*. 


THE  HISTORY  ANU  STATISTICS  OF  AMERI- 
CAN WATER-WORKS. 

BY  J.   J  AM  EX  ft.  OBOES.   M.   AM.   BOO.  C.  K, 


Problem  in  Atkraor  Hai-i. 


of  this  I  tending  over  irregular  periods;  also  average  prices, 
as  for  "futures"  to  common  use  among  cotton 
brokers. 

The  problems  of  average  haul,  so  of  tan  presented 
lo  the  engineer,  can  be  solved  with  ease  and  great 
celerity.  Practical  examples  of  the  solution  of 
other  problems  involving  proportions  or 
were  given  by  the  author. 


Engineers,  in  which 
"octet y  took  part  by  invitation. 
The  following  resolutions  were  adopted  : 
Rttohed,  That  in  the  death  of  Alexander  Ly  man 
Holley,  formerly  Vice-Preaident  of  the  American 
Society  of  Civil  Engineers,  the  engineering  pro- 
frsMion  at  large,  no  fens  than  our  own  Society,  has 
suffered  a  grievous  loss.    In  him  were  combined 
not  only  the  inventive  genius  to  discover  and  sue- 

fulfy  apply  new  methods  of  subduing  the  TnE COLORADO  INSTITUTE  OF  ENGINEERS, 
i  of  nature  for  the  benefit  of  mankind  (as  Liut.viujt.  Col .  Feb.  15.  1KS2. 

/(eso/eeW,  That  to  the  scientific  and  technical 
paper-  in  the  United  Suites,  ami  to  all  papers  in 
Odnnido.  the  following  notice  be  transmitted  for 
publication,  in  order  to  make  known  the  existence 
and  objects  of  the  Colorado  Institute  of  Engineer-, 
and  to  invite  tin-  co-operation  of  other  scientific 
associations,  journals  and  those  interested  in  scieti- 


evioced  in  the  great  industries  which  have  been 
developed  nnder  hla  direction),  but  a  rare  literary 
facility  for  arranging  and  distributing  storesof  in* 
formation  obtained  through  patient  study  of  the 
works  of  others.  By  the  example  of  his  life,  in 
his  gentleness,  his  industry,  his  modesty,  his 
deferential  consideration  or  opposing  counsels. 
"  with  integrity,  indomitable  energy  and 
work,  the  standard  of  our  profession  has  , 
lerially  advanced,  and  a  spirit  of  good- 


fellowship  engendered,  which  has  had  the  effect  The  Colorado  Institute  of  Engineers  has  l*en 

to  weld  111  harmonious  continuity  of  Interest  the  organized  bv  the  civil,  mining  and  mechanical 

several  branches  of  a  profession  destined  to  play  engineers.  clieutL-ds  and  metallurgists  nf  the  city 

an  increasingly  important  port  in  the  advance-  of  LcodviHe.  Col.,  for  the  purpose  of  affording  an 

men  I  of  civilization.  exchange  of  scientific  ideas:  the  professional  im- 

Htmilrtd,  That  a  cummittcc  of  five  be  appointed  provement  of  its  me  in  hers:  the  advancement  of 

to  act  in  conjunction  with  similar  committees  mining  industries;  the  fostering  and  encourage^ 

which  have  been  or  may  be  appointrcl  by  the  ment  of  scientific  research   in  the  many  fields 

American  Institute  of  Mining  Engineers  and  the  which  this  country  affords;  the  establishment  of  a 

American  Society  of  Mechanical  Engineers  in  any  library  and  rending-room.  of  technical  works, 

furttter  measures  that  nmy  he  deemed  advisable  periodical*,  communications  and  original  monu- 

inh on  »r  of  the  memory  of  our  departed  brother,  script*:  the  collection   of   a    mineral  cabinet. 

iiVsnfivrf,  That  we  offer  to  the  family  of  the  de-  and  the  creation  of  a  central  |siint  of  reference 

ceased  live  assurance  of  our  earnest  and  respectful  and  union  for  its  members. 

sympathy  to  their  affliction.  Much  care  has  liccit  employed  to  make  the  in- 

nVsoJvni,  Tluit  the  Secretary  Is'  instructed  to  itialorv  steps  to  the  formation  result  in  the  proper 
transmit  copies  or  the  above  resolutions  to  the  I  basis  for  a  permanent  and  reliable  association, 
fimily.  to  the  Secretary  of  the  American  Institute  I    The  encouragement  which  has  Iss-n  giv  en  wnr- 


CCXJL— MORRlSTuW.V 

Morristown.  New  Jersey,  in  hit.  to"  4J»J  N., 
long.  74-  2tr"  W..  on  the  Whippany  River,  a  small 
tributary  of  the  Passaic,  is  in  a  hilly  district  and 
is  situated  chiefly  on  a  sandy  promontory  with 
steep  slopea. 

Settled  in  1725.  it  waa  incorporated  in  lKnTi. 
Water-works  were  built  in  17*9  by  a  private  cor- 
poration. Tile  natne  of  the  designer  of  the  works 
is  not  known.  The  water  was  taken  from  springs 
rising  in  the  valleys  of  the  gravel  hillt  west  of  the 
town  ami  collected  in  inrpminding  reservoirs 
formed  by  dams  of  earth.  Three  reservoirs  have 
lajen  built  from  time  to  time,  the  last  in  1BX0 
under  the  direction  of  tleorge  W.  Howell,  C.  E. 
Tills  is  the  largest  and  liolds  18.U0V.UtlU  gallons. 
The  others  hold  respectively  1 ,4011.000  and  2.000,- 
iM'i  gallons. 

Two  tVin.  pipes,  one  of  cost  iron,  the  other  of 
wrought  iron  and  cement,  conduct  tbe  water  from 
the  storage  basins  to  a  stone  reservoir  70  by  200 
ft.  and  14  ft.  deep,  on  ground  70  ft.  above  the 
level  of  the  greater  port  of  the  city.  In  times  of 
drought  it  is  necessary  to  take  a  part  of  the  supply 
from  the  river,  by  pumping  with  a  Worthington 
steam  pump  erected  in  1H85. 

In  drawing  from  the  storage  reservoirs,  the 
water  is  token  from  near  the  surface  and  dropped 
through  fine  wire  screens,  to  bring  all  the  water  in 
contact  with  the  air. 

Distribution  is  by  1!(  miles  of  cast-iron  »ip«s.  of 
from  8-in.  to  »-in.  dmmctcr,  with  7u  fin-  hydrants 
ami  1100  taps.  For  hydrants  the  city  pays,  f  17  each 
per  year:  00  ui  Hers  are  in  use.  Home  wroughl- 
imu  and  cement  pipe  were  used  at  one  time,  but 
did  not  give  satisfaction.  Service  pi|  es  are  of 
lead,  of  galvanized  iron  and  of  cast  iron  2  in.  in 
diameter.    The  last  namod  are  preferred. 

in  1KH0  was  .<44«.  ami  the  daily 
200.000  gallons  to  the  times  of 

The  capital  stock  of  the  company  is  $50,1100. 
The  cost  of  the  works  has  been  81*1,000.  in- 
cluding certain  lands  and  water  rights  not  yet 
utilized.  Then-  is  a  bonded  debt  or  $50,000  at  8 
per  cent,  interest.  For  many  years  prior  to  1WU 
the  stock  was  held  by  one  person,  and  no  records 
were  ke|it.  In  IMHI  the  ex|s  nditures  for  all  |*ir- 
poees  were  *M,8O0  and  the  receipts  815,000. 

Henry  C.  Pitney  is  President,  and  Edward  I*ier- 
son  Secretary  and  Treasurer  of  the  company. 

CCXXl. — KIDXKY. 

Siduev.  Ohio.  In  lat.  40"  27  N..  long.  85  lH'W.. 
on  t  lie  <  !reat  Miami  River,  is  on  a  level  plateau  sur- 
rounded by  hills.  The  surrounding  country  is 
rolling.  Settled  in  1H20,  it  was  incorporated  as  a 
city  in  1050.  Water-works  were  built  in  1N78  by 
the  city,  after  plans  of  T.  K.  Scowdeit,  C.  K.,  tak- 
ing the  supply  from  Mosquito  Creek,  a  small 
stream  receiving  the  drainage  of  a  considerable 
area  of  marshv  and  springy  gronnd.  A  small 
stone  dom  across  the  creek  diverts  the  water  into 
a  raceway  2  miles  long,  which  conveys  it  to  a 
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point  where  29  ft.  bead  it  obtained,  which  fur- 
nishes power  for  driving  Holly  pumps,  which  de- 
liver Into  the  mains.  A  reservoir  of  2  acres  area 
supplies  the  pumps.  The  highest  part  of  the  city 
is  50  ft.  above  the  reservoir.  The  ordinary  pre*- 
•lire  maintained  at  the  pump.  is  lUltd  to  bit  100 
lbs.  and  the  fire  pressure  170  lbs.  Five  miles  of 
cast-iron  mains  of  12-in.  to  4-lu.  sixe.  with  40  Ore 
hydrants  and  130  taps  are  in  use.  Lead  and 
wroughl-iron  service  pipes  are  used. 

The  population  in  IS*  was  4,230,  and  the  daily 
consumption  alarnt  8.000  gallons.* 

The  works  have  cunt  154-1X10.  The  cost  was  met 
by  bonds  bearing  4  per  cent,  interest,  the  Interest 
and  part  of  the  principal  payable  annuallv  in  Buch 
proportion  as  to  extinguish  the  debt  in  2d  yes 

The  expense*  of  maintenance  in  18H1  w 
besides  an  annual  rental  of  I**).  The 
■  llll  tut 

The  name  of  the  superintendent  ia  not  furnished. 

ocxxn— st.  albanr. 
St.  Albans,  Vermont,  in  lat.  45-  47  N..  long.  78- 
9  W..  is  on  u  small  stream  emptying  into  Lake 
Champlain.  It  was  incorporated  as  a  village  in 
1859.  Water-works  were  built  by  the  village  in 
1878.  after  the  plans  of  John  T.  Fanning,  C.  E., 
taking  water  from  the  stream. 

A  dam  400  ft.  long  and  28  ft  high,  of  earth,  and 
20  ft.  wide  on  top,  with  inner  alupe  of  2'{  to  1. 
and  outer  of  l  W  to  1.  and  an  embankment  of  1,950 
ft.  long  across  Torn-  ground,  create  an  impounding 
reservoir  of  28  acre*  area,  and  holding  100,000.000 
gallons,  stowing  the  drainage  of  about  3  square 
miles.   The  reservoir  is  388  ft.  above  the  town. 

Distribution  is  by  14  miles  of  wrought -iron  and 
cement  pipe  with  54  Are  hydrants,  87  gates  ami 
Ms)  taps.  Five  meters  are  in  use.  Service  pipes  are 
of  galvanised  iron.  The  head  is  so  great  that  it  is 
necessary  to  use  a  regulator  on  the  mains.  Tl>e 
population  in  1880  was  7.2U1  and  tlte  daily  con- 
sumption *K).IM*J  gallons. 

The  works  have  cost  $165,000,  and  the  total  re- 
ceipts have  been  $46,000.  The  bonded  deht  is 
$156,000.  The  expense*  in  18811  were  (I.M2.0I 
ami  the  receipts  (6,899.78.  The  work-  ant  inan- 
I  bv  a  board  of  lis-  trustee*:  Marshall  Mason  is 
'  nt. 


Logan  City,  Utah,  in  lat.  41<  4i! 
W.,  is  on  the  Logan  River,  whic 


l/igausport.  Indiana,  in  lat.  40"  45  N.,  lung.  86" 
32'  W,  is  on  the  Wabash  River  at  the  mouth  of 
Eel  Elver.  The  business  part  of  the  town  is  be- 
tween the  rivers  and  40  ft.  above  them.  Two 
mile*  hack  from  the  river  the  ground  rises  to  a 
I  of  800  ft. 

1H23U  was  Incorporate*!  as  a  city  in 
1898.  Water-world  were  built  by  the  city  In  1*79 
after  the  plans  and  under  the  superintendence  of 
Walter  A.  Oamer,  C.  E..  taking  the  supply  from 
Eel  River,  which  in  its  course  of  100  miles  re- 
ceives the  drainage  of  a  territorv  about  80  mile* 
wide. 

A  dam  af  timber  across  the  stream  at  the  city 
gives  a  bead  used  to  drive  a  water  wheel  operating 
4  Cope  ft  Maxwell  piston  pumps,  of  11-in.  bore 
and  24-in.  stroke,  pumping  directly  into  the  mains. 
Auxiliary  steam  power  is  provided,  but  seldom 
used.  The  ordinary  pressure  maintained  is  45  lbs., 
and  th«  Are  pressure  HO  lbs.  Distribution  la  by 
9U  miles  of  cast-iron  pipe,  with  89  Are  hydrants, 
154  gates  and  400  taps.  Lead  service  pipes  are 
used.  There  are  6  meters  in 
In  1680  was  11.198,  an 
500,000  gallons. 

The  works  have  cost  $182,000.  The 
is  reported  at  #172.000,  bearing  6  per  oent.  inter- 
est.  The  expenses  of  maintenance  in  1881  were 
$3,000,  and  the  receipts  $6,900. 

The  works  are  managed  bv  a  board  of  three  trus- 
tees, appointed  bv  the  City  Council.  Robert  Johns 
was  Superintendent  and  Engineer  from  1876  to 
1878,  and  William  H.  Schrier  from  1878  to  1882. 
Terrene*  MrGovern  is  Clerk  to  the  Board. 

OX'XXJV. — ST.  JOHTtSBORT. 

St.  Johnsbury,  Vermont,  in  lat.  48s  N . .  long.  71* 
W. ,  is  in  a  hilly  region,  on  the  Paasumpeic  River. 

Settled  in  1787  it  was  incorporated  as  a  Tillage 
in  1852.  Water  woiks  were  built  by  the  village  in 
1876.  after  the  plans  of  J.  P.  Flanders,  taking 
the  supply  from  the  PasKumpsic  River,  a  timber 
dam  across  which  worked  a  water  power  used  to 
drive  a  Flanders  pump  delivering  directly  into  the 
mains,  with  an  ordinary  pressure  of  80  to  100  lbs. 
and  a  Ore  pressure  of  100  to  135  lbs.  per  square 


crxxv.-i.oo  ax  cmr. 

48'  N..  long  II* 
h  has  a  water- 
shed of  150  square  miles  in  the  Wachusett  Moun- 
tains. The  town  is  on  three  plateaux,  rising  from 
the  river,  and  ia  near  the  base  of  the  mountains, 
which  liae  from  7,000  to  12,000  ft. 

Settled  in  1859,  it  was  incorporated  as  a  city  in 
1886. 

Water-works  wore  built  by  the  city  in  1878 
after  the  plans  and  under  the  superintendence  of 
James  EI.  Martineau,  C.  F...  taking  the  supply 
from  the  river  miles  above  the  town.  An  open 
canal,  20  ft.  wide  on  bottom,  and  used  for  irrigat- 
ing purposes  also,  conveys  the  water  l?i  miles. 
That  used  in  the  city  is  drawn  then  into  a  settling 
basin,  in  which  the  aand  held  in  suspension  is  de- 
posited. From  this  the  water  ia  carried  1,100  ft.  in 
a  conduit  12  by  16  In.,  of  2-ln.  pine  plank,  laid  5 
ft.  below  ground,  and  also  through  a  section  of 
stone  conduit  laid  in  cement,  to  another  settling 
basin.  From  this  it  ia  conveyed  in  pipes  for  1,800 
It.  to  a  reservoir  20  by  65  ft.  aad  12  ft.  deep  in  6 
compartments,  built  In  excavation,  with  stone 
walls  2  ft.  thick  laid  in  cement  and  with  concrete 
bottom.  The  water  passes  through  three  compart- 
ments on  either  side  of  a  central  wall,  with  screens 
between  them.  Either  side  ran  be  cleaned  and 
drained  while  the  other  is  in  use.  The  reservoir  is 
108  ft.  above  the  main  part  of  the  city  and  180  ft. 
above  the  lower  part.  DUtiibutlon  hi  by  1  mile  of 
cast-iron  pipe  of  10  In.  to  4-in.  diameter,  and  I 
mile  of  4-in.  wooden  pipe,  bored  out  of  solid 
Oregon  pine,  handed  with  iron  and  coated  with 
coal  tar.  It  ix  made  in  8  ft.  lengths.  There  are 
18  Are  hydrants.  2  gates  and  11  taps.  Service 
pipes  are  of  galvanized  Iron. 

The  population  iu  ista'iwas  2.87s  and  the  daily 
consumption  5. last  gallons. 

The  works  cost  $13,000.    Thete  is  no  debt. 

The  expenses  of  maintenance  in  I  HMO  were  $100 
aud  the  receipts  $80u. 

five  works  are  managed  by  the  City  Couucll. 
with  a  superintendent.  James  Adams. 

CCXXVI.— KKMnUts. 

Kenosha.  Wisconsin.  In  lat.  42"  N..  long,  msj"  W.. 
is  on  the  shore  of  Lake  Michigan.  The  bank  is 
fniui  6  to  15  ft,  above  the  lake,  and  rises  gradu- 
ally for  tlircc  mile*  wsstwardly  to  the  divide  be- 
tween the  Mississippi  Kiver  aud  the  lakes.  60  it. 
above  the  lake. 

Settled  in  1885.  It  was  incorporated  as  a  city  in 
1850.  Water-works  were  budt  in  1879  by  a  private 
company,  after  plans  of  Charles  O'Connor,  taking 
the  supply  from  an  artenian  well  of  4',-in.  bora 
and  1,865  ft.  deep.  Rock  was  encountered  at  90 
ft.  below  the  surface.  The  well  Is  tubed  with  iron 
pipe  for  180  ft.  from  the  surface,  and  the  pile 
discharges  directly  into  the  mains,  which  are 
of  cast  iron  of  6-in.  to  3-in.  diameter;  5tj  miles 
are  in  use,  with  27  lire  hydrants.  12  gates  and  8*0 
taps.  The  city  pays  *88'i  P*r  year  for  each 
hydrant.  Service  pipe*  have  been  used  of  lead, 
galvanised  iron  and  plain  wrought  iron.  The  hut 
is  rapidly  destroyed  by  the  water.  The  temper- 
ature of  the  water  is  60*  F.  The  free  discharge  of 
the  well  is  estimated  at  1,800,000  gallons  per  dav. 
The  bead  on  the  mains  is  ordinarily  20  to  30  Ins., 
and  fire  pressure  80  to  40  lbs.  The  population  in 
1880  was  5.048.  The  dally  consumption  is  esti- 
mated at  400,000  gallons. 

The  capital  stock  of  the  Park  City  Water  Com- 
pany is  $17,500.  The  works  have  oust  $25,000,  and 
the  receipts  have  been  about  $6,000.  There  is  no 
debt.  The  cost  of  maintenance  is  $80111,  and  the 
receipts  for  1881  were  $8,100. 

E.  O.  Haielton  ia  the  Superintendent  and  the 
Business  Manager. 

OCXXVtl.— KTATB  CENTKK,  IOWA. 

State  Centre,  Iowa,  in  lat.  42*  X.,  long.  98*  4  W. . 
is  on  level  ground  on  the  plateau  forming  the  divide 
between  the  Iowa  and -Skunk  rivers. 

Settled  in  1859,  it  was  Incorporated  a*  a  city  in 
1869.  Water-works  were  built  In  1879  for  the  city, 
by  the  Beta  via  Wind  Engine  and  Pump  Company, 
the  supply  from  two  welto  58  ft.  deep,  arid 

"  in.  bore 


City,  Utah.  From  R.  H.  Elam.  superintendent, 
statistics  of  water-works  of  Piocfae,  Not.  From 
D.  Allen,  secretary,  statistics  and  rates  of  water- 
works of  Salem,  Or.  From  Waller  A.  Owner, 
city  engineer,  statistics  of  water-works  of  Logans- 
port,  Iod.  From  O.  Z.  Hamel,  superintendent, 
statistics  and  rates  of  water-works  of  Three  Riv- 
era, Canada.  From  John  C.  Knowlton,  water 
commissticmer.  statistics  and  rates  of  water- 
works of  Watertown,  N.  Y.  From  F. 
L.  Merritt,  agent,  statistics  of  water-works 
of  Mission  San  Jose,  Cal.  From  K.  O.  Hazlrton, 
superintendent  Park  City  Water  Co..  statistics  and 
water  rates  of  water-works  of  Kenosha.  Wis. 
From  the  superintendent  (who  declines  to  give  his 
name!,  statistics  *.rf  water-works  of  Sidney,  O. 
From  J.  O.  Cutler,  superintendent,  statistics  of 
water-works  of  State  Centre,  la.  From  George  W. 
Howell,  C.  E.,  statistics  of  water-works  of  Sala- 
manca, N.  V.,  and  Warren,  Pa.  From  John  N. 
dale,  superintendent,  statistics,  water  rates  and 
annual  report  for  1881  of  water- works  of  St.  Johns- 
bury.  Vt.  From  Eli  W.  Gilbert,  secretary  and 
acting  superintendent,  statistics  of  the  water- 
work*  of  Bethel,  Conn.  From  Addison  Lane,  su- 
perintendent, statistics  and  water  rates  of  the 
water-works  of  Melrose.  Mass.,  and  reports  fpr 
1869  lo  1871  and  for  1881.  From  George  F.  Bliss, 
superintendent,  statistics  of  the  water-works  of 
Eureka.  Ner. 


Corrections. — Feb.  18,  1882,  p.  88,  liingham, 
7th  line,  for  referring  read  receivinir.  Warerley, 
12th  line,  for  center  read  centre:  14th  line,  for 
bretut  trail  read  fcrorf  trail.   Feb.  25,  p.  67.  >7<tN- 
atonf ,  4th  line,  for  6w  a  priratf  mm  pan  y  read  for 
n  /ir/fo/eeom/ainu,  ftg  (  amttl  K.  (fray.  24th  line. 
'  for  IIKI.IIO0.MM  ytilloH*  read  1.500.000  (saf/oMs.  $4 
line  from  end.  for  7  per  nut..  lead  8  per  ontf. 
I  Feb.  1.  p.  89.  OretufieM.  ifrtss.    A.  A.  Rankin 
I  writes  that  the  capacity  of    the  reservoir  *t* 
'  IH.UOO.OOO  gallons,  instead'nf  10,000,000  gallons,  aa 
he  lirst  reported.    There  are  no  water-work*  in 
the  following  towns.  Included  in  list  of  Jan.  28, 
taken  from  previous  lists: 
Ann  Arbor.  Mich.         Milford.  <  onn. 
:  Dixon,  III.  Reading.  Mil*. 

I  Moult. m.  Maine  East  London.  Canada.  ' 

Worcester.  Vt.  Beloit,  Wis. 

There  are  no  towu*,  aud  connequeritry  no  water- 
works, of  (he  following  names  In  the  States  to 
which  they  are  credited  In  the  list  of  Jan.  2*.  The 
names  were  taken  from  newspaper  items: 
Greenville,  Mas*.  CrawfordsTille,  Pa. 

Logons,  Ohio.  .Susquehanna,  N.  Y. 

To  the  list  of  water-works,  add 
Warren,  Pa.  Salamanca.  N.  Y. 


THE  NATIVE 


PERSONNEL  OF  JAPi 
RAILWAYS. 


The  water  is  delivered  to  the  pumps  by  passing 
up  through  4  ft.  of  gravel.  This  filter  is  re- 
ported to  give  satisfaction.  Distribution  is  by  8  miles 
of  cast-iron  pipe  of  12  to  4-in.  diameter,  with  77 
fire  hydrants,  27  gates  and  808  taps.  Service  pipes 
are  of  wrought  iron,  ■ 

The  population  in  1880  was  5,806,  and  the  daily 
consumption  250,000  gallons. 

The  work*  have  cost  $80,000.  The  bonded  debt 
is  $75,000.  Further  financial  statements  are  not 
given.  The  works  are  managed  by  a  board  of 
five  trustees.  John  N.  Gale  is  the  Superintendcjit. 

rsporta  800  barrssx  Tatsisutfaor 


pumping  by  three  deep-well  pumps  of  8 
and  lOV^-in.  stroke,  operated  by  two  wi 
Into  a  wooden  tank   18  ft.  hlgn,  boldta. 


hlgn,  holding  80.000 
and  set  on  a  frame  80  ft.  above  ground. 

of  6-in.  cast-iron  pipe, 
11  tatis.    Iron  service 


tioa  is  by  1  mile 
with  10  fire  hydrants  and 


pipe*  ore  used. 

The  population,  in  1880.  was  1,000.  The  con- 
sumption is  not  known. 

The  works  cost  $10,000.  There  is  a  bonded  debt 
of  $7,000,  at  7  per  cent,  interest.  The  expenses  in 
1881  were  $150,  and  the  receipts  $100. 

The  works  am  managed  by  a  board  of  water 
commissioners.  J.  O.  Cutler  is  the  Superintendent. 
[to  be  rosrixtnm  ] 


The  skill  and  ingenuity  of  the  natives  of  Japan 
have  long  been  well  known,  and  another  proof  of 
their  possession  of  these  qualities  is  given  by  the 
aptitude  which  they  display  in  learning  the  work- 
ing of  railways  and  qualifying-  themselves  to  fill 
the  more  responsible  of  the  subordinate  positions. 
The  Japanese,  from  whom,  for  some  time  past,  all 
the  stat  ionmasters  and  porters,  aa  well  as  plate- 
layers and  artisans,  had  been  drawn,  have  latterly 
been  gradually  replacing  the  English  engine- 
driver*,  and  apparently  with  satisfactory  result*. 
The  chief  fault  to  be  found  with  the  native  drivers 
is  seemingly  that  they  do  not  thoroughly  under- 
stand the  .  construction  of  the  engines  under 
their  charge,  but  this  is  a  matter  which  longer 
experience  will  rectify.  There  also  appears  tot** 
a  lack  of  presence  of  mind  and  watchfulness,  and 
it  is  somewhat  ludicrous  to  read  of  a  driver  start- 
ing with  only  half  of  his  train  in  broad  daylight, 
and  not  discovering  the  want  of  the  other  half  until 
be  had  reached  the  next  station.  It  is,  therefore, 
not  surprising  that  strict  examination  and  t 
vision  has  to  he  kept  on  all  engines  under  i 
drivers,  in  order  to  avoid  any  chance  of  failures  or 
raaualties.  At  the  same  time,  we  are  assured  that 
very  few  mishaps  had  occurred— indeed,  so  far  as 
misadventures  with  the  locomotive*  are  concerned, 
the  Englishmen  appear  to  have  been  quite  as  often 
at  fault  as  their  native  fellows — whilst  the  increas- 
ing number  or  Japanese  employed  bears  testlruuny 
to  the  confidence  which  is  felt  in  their  capabili- 
ties. In  other  capacities  the  native  workmen  dis- 
play great  skill,  the  carriage  and  wagon  building, 
for  instance,  being  carried  on  in  a  highly  satisfac- 
tory manner  by  the  Japanese  foreman  carpenter  : 
ami  two  engines,  which  had  been  transferred 
from  one  line  to  another,  having  been  put  together 
again  and  got  ready  for  work  by  a  native  fittc'r 
without  any  assistance  from  European*.  The 
only  complaint  made  against  them  is  that  they  are 
somewhat  alow.  It  la  clear,  however,  that  the 
Japanese  are  quite  well  enough  qualified  to  carry 
on  the  working  of  their  railways;  and,  after  the 
system  has  been  completed,  we  should  not  be  sur- 
prised to  find  that  eventually  they  took  the  entire 
control  into  their  own  hands  —  London  Architect. 
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CORRESPONDENCE. 

ADJUSTMENT   OF   GRADES    TO  CURVES. 

Continuett  from  f\tg»7\. 
Vose,  prufesser  of  civil  engineering  in  Bowdoin 
College,  to  l»ts  "  Manual  for  Riilroad  Engineers." 
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aim 

 OOtc 

 0  131 


from  the  center  line.   Then  set  ihe  lower  target  sir  the  chain,  and  iIiku  placed  at  every  fifth  meter. 

S  ft.,  leaving  the  upper  one  at  6  ft. :  and  the  sta-  This  arranirenienl  require*  a  considerable  length  of 

dia  wires  must  cut  the  center*  of  the  target*.  the  chain  to  be  examined  at  each  partial  measure- 

Annther  matter,  which  I  do  not  see  noticed  in  ment,  which  ia  Inconvenient.   A  more  perfect 

any  work  except  Nickell  at  Strassbergcr s  cata-  arrangement  has  been  recently  introduced  l>y  'he 

login-,  via.,  that,  in  reading  the  rod,  for  distance.  Messrs.  Gurley,  of  Troy.  On  a  twenty  meter  chain 

it  should  be  held  at  right  angle*  with  the  line  of  of  their  manufacture  In  the  poMawssinn  of  the 

sight-    III  the  English  plan  thin  is  accomplished  writer,*  tag  is  placed  at  each  meter.    These  tug* 

bv  holding  Ihe  stadia  rod  in  a  horizontal  position,  are  numbered  from  1  to  20,  continuously,  from 

while  the  wire*  are  vertical.    I  hate  my  rod-own  one  end  of  the  chain;  the  central  tag.  however.  U 


»'«•!  »<* 

o  iai  01-  carry  a  square,  with  small  sight*,  which  he  ap-  larger  titan  the  otliers,  and  is  marked  in  full,  thus: 

0  »"i  o«  plies  to  the  rod.  and  leans  the  rod  tsu-k  or  forwan!  "  10  meters— I  dekameter,"    The  chain  is  made 

v.m  o'.w  sothat  the  line  of  the  sight*  on  the  square  will  with  live  links  to  the  mater,  or  100  links  alto- 


11.33 
0*0 
0.47 
0.M 


LM 


idly.  H Mthat  If  gives: 

ii  rs  o.sja 
As  it  is  a  fact  that  the  resistance  don't  increase 
diroctly  aa  the  curvature,  Mr.  McClellan's  formula 
is  prnbuhly  the  most  reliable,  and  it  will  be  very 


strike  the  telesroisr.  Perhaps  this  Is  understood  bv 
engineer*  generally  ;  but  as  it  may  not  Is;  bv  some 
of  the  young  member*,  I  thought  It  best  to  call 
attention  to  it. 
Of  conrse  to  get  the  vertical  angle,  the  vertical 
ia  growing  nip-  height  of  the  center  of  the  glass  above  the  nail  at 
the  station  is  measured:  and  then  the  rod  is  held 
plumb  ut  each  nail,  with  the  target  at  the  height 
of  instrument,  and  the  vertical 


well  with  each 
between  sec- 


the 


while  in  that  position.    Iodeed,  that  in  the  first 
thing  I  do  before  moving  the  target  for  distance. 
I  place  my  stations  at  every  change  of  surface, 
his  further  experiments  to  test  and  number  them  from  O  to  the  end  of  each  line.and 
of  his  formula.  sight  first  for  vertical  angle,  and  then  fur  distance 

If.  K.  GlaHN,  C.  K.      at  each  station  n*  far  as  I  nan  get  distinct  vision. 

;  —   I  then  move  forward  to  the  last  station  (or  to  such 

(  'ENTER  OK  GYRATION.  station  as  mav  prove  to  be  a  proper  turning  point). 

Emtor  EniMnkmimi  News:  measure  height  of  instrument,  have  a  stadia  rod 

If  when  you  consulted  that  "  wiseacre"  Kankinn  held  at  my  last  turning  point,  and  test  for  vertical 
in  answering  your  correspondent*  query  on  this  angle  and  distance.  Then  I  go  ahead  again  aa  far 
subject  in  vour  last  issue,  vou  had  turned  to  page  as  I  can  see  clearly. 

515  of  the'  work  cited  (Applied  Mechanics),  you  .  My  horizontal  limb  la  divide.!  to  MP.    And  1 


get  her. 

Tht»  marking  of  the  central  tag  is  valuable  both 
because  the  dekaraeter  seems  likely  to  be  used  as 
the  unit  for  numbering  the  stutums  on  railroad 
work  and  because  it  is  a  constant  reminder,  in  the 
lield.  that  the  chain  length  is  a  double  measure, 
and  that  distances  are  not  to  be  given  in  tonus  of 
It,  but  rather  in  terms  of  some  metric  unit.  To 
angle  measured  state  distances  in  terms  of  a  double  measure  is 
more  reprehensible  with  metric  measures  than  It 
would  be  with  the  old  measures.  Yet.  with  them, 
lengths  are  never  stated  in  terms  of  the  two-foot 
role,  but  alwayi  in  term*  of  the  unit,  the  foot. 

The  practice,  when  applied  to  the  23  meter 
chain,  as  has  been  done  in  Mexico,  requires  that 
25  shall  be  continu»lly  borrowed  or  carried  after 
the  fashion  of  the  old  British  denominations. 

To  peris-mate  these  methods  after  the  adoption 
of  the  metric  measures  will  be  to  sacrifice  the 
mod  important  benefits  that  may  be  gained  by 


would  have  been  able  to  have  better  satisfied  said 
correspondent's  very  laudable  desire  for  knowl- 
edge, and  perha|*i  hav  e  added  somewhat  to  your 
own  stuck  in  trade. 

Kanlrine  there  define*  "  radius  of  g>  ration"  as 
"  that  length  whose  square  is  the  iiwin  of  all  Ihe 
tqnart*ot  the  distances  of  the  indefinitely  small 


their  proper  use. 

In  justice  to  the  profession  it  should  be  said  that 
keep  the  body  parallel  to  either  the  magnetic  or  ;  tli*  i 
nn  assumed  meridian,  and,  of  course,  can  lay 
any  other  line  or  lines  in  any  direction  from 

instrument,  and  In  this  way  get  the  contour  line*  adapted  to  an  unfamiliar  system  of  i 


etic  or  the  confusion  now  existing  on  the  Mexican  roads 
lay  off  is  largely  due  to  the  abruptness  with  which  the 
>m  the  metric  measure  was  demanded.    Work  had  to  be 


very  uiceli 

In  reducing  my  work  I  do  not  trust  to  any 
graphical  construction.    1  use  the  best  tables  of 


equal  [.articles  of  "the  Isiriy"  from  "the  axis',  and  is  cosines  ami  sines,  and  reduce  every  olssTvation 
found  by  dividing  the  moment  of  inertia  by  the  I"  thot  way.    The  graphical  plan  may  do  for  Inter 


weight.  Your  correspondent  may 
thi*  better  if  vou  tell  him  that  this  mean*  that  dis. 
tance  at  which  if  the  entire  weight  is  supposed 
concentrated  in  a  single  point,  that  point  must  lie 
from  the  axis,  hi  order  thai  the  moment  of  inertia 
may  br  Nnr/iuNf/nf. 

It  might  be  also  well  to  call  his  attention  to  the 
fact  that  it  Is  unlg  with  reference  to  rectangular 
and  cylindriiTtl  cross-section*  that  we  liave 
f< 

-  wt 
A 


under  the  pressure  of  actual  construction.  Dealer* 
lu  engineering  supplies  were  unexpectedly  called 
upon  to  furnish  large  quantities  of  metric  meas- 
ures at  a  day's  notice.  Heterogeneous  outfits, 
confusion  and  disappointment,  are  the  natural 


understand  mediates,  hut  1  certainly  would  not  trust  it  for  sequences  of  such  condition*. 


turning  points. 

If  these  hurried  statement*  will  be  of 
any  of  our  younger  brothers, 
them  as  you  think  proper. 

Or*  I  HOI'  Moktov 


use  of 

a  e. 


ft 


the  Irani  diamettr. 


THE  STANDARD  METKlf  CHAIN. 

Boston,  Feb.  15. 1W. 
Km  run  Knuinkeriso  News: 

In  a  previous  communication  the  writer  en- 
deavored to  show  that  the  tlouble-dtkameter.  or 


It  is  to  be  hoped  that  upon  the  completion  of 
to  work  already  systcmntixed    the  profession  will 
abandon  ail  imperfect  implements  and  mcthcsls, 
and  uniformly  adopt  those  that  are  thoroughly 
.-..  il  upon  sound  decimal   pmtciplf*,   and  an* 
therefore  able  to  develop  tbe  application  of  the 
metric  svstem  in  all  Its  simplicity  anil  beauty. 
Tbe  most  important  features  are: 

1.  The  uniform  use  of  the  double-dekameter,  or 
30  meter  measure,  in  field  work. 

2.  The  use  of  20  meter  stations  and  20  meter 


If  you  had  looked  along  a  little  further  to  page  twenty-meter  measure,  is  eminent  W  adapted  to  be  chords  on  ordinary  work :  numbering  tbe  station* 


vour  excel- 
by  U.  S. 
on  "  Stadia 


4,  you  would  have  found  that  for  other  cross- 
ctions  wo  must  substitute  for  n"  r",  that  is,  the 
square  of  the  least  radius  of  gyration. 

May  I  ask  in  my  turn  what  is  a  "  wiseacre  V 
One  whose  knowledge  exceeds  one's  own.  or 
who  thinks  what  he  doesn't  know  Isn't 
knowing? 

[Came  before  Editor  too  late  for  answer.! 

STADIA  SURVEYING. 
Sandusky.  &..  Feb 
Emu  'K  KsutNEERiNx  News  : 

In  the  fifth  number  of  volume  9  of 
lent  paper  is  an  interesting  article 
Asaiatant  Engineer  James  P.  Allen, 
Surveying."   I  believe  that,  outside  of  the  D.  8. 
Engineer  Corps,  very  few  surveyors  have  used  this 
method,  and  the  profession  know  but  little  about 
it,  and  hence  do  not  properly  appreciate  it*  ex- 
cellence.   Having  had  occasion  to  survey  a  targe 
body  of  coal  land*  when-  it  was  next  to  impossible 
to  get  anything  like  accurate  chaining  done,  1  re- 
sorted to  the  stadia  plan.    1  liave  a  Troughton  A 
Slmms  theodolite  with  adjustable  stadia  wires 
placed  horixontaliy.  which.  trith  proper  earr.  gives 
excellent  results. 

As  I  believe  in  simplifying  all  my  calculations, 
I  have  endeavored  to  carry  this  principle  into  the 
stadia  method  of  meaaunng.  In  IHHH  Mr. 
B.  S.  Lyman  demonstrated  that  the  proper  place 
to  commence  counting  was  front  a  point  as  far  in 
front  of  the  objective  glass  a*  the  focal  length  of 
that  lens.  In  my  instrument  this  distance, 
from  the  center  of  the  instrument,  is  1.25  ft.. 

Is? 


used  lii  extensive  engineering  operations  from  the 
fact  that,  in  it*  total  length,  it  is  one  of  the  stand- 
ard series  of  metric  linear)  measure*,  and  that,  in 
common  with  every  measure  of  that  series,  it  )*»• 
•eases  the  valuable  property  that  every  smaller  scales 
metric  unit  is  an  aliquot  part  of  it,  while  it  Is  it-  " 
self  an  aliquot  part  of  every  larger  metric  unit. 

The  ifouNr-dVl-umefer  also  pneeesned  some  pecu- 
liar propvrtlr*  which  render  It  equally  well  adapted 
to  the  detail*  of  surveys.  Being  an  assemblage  of 
twentv  units  it  can  be  divided  into  2,  4.  5.  10  or  20 


equal  "part*  without  requiring  the  use  of  fractions 
of  tbe  unit:  its  eighths,  moreover,  merely  require 
tbe  use  of  the  traction  0,3,  while  its  hundredths 
are  expressed  in  meters  by  the  simple  decimal  0.2 
and  its  multiples. 

These  properties  are  valuable  in  tbe  details  of 
surveys  where  a  series  of  equi-distant  offsets  are 
required,  the  distance  between  which  shall  be  an 
aliquot  part  of  tbe  total  length  of  tha  measure 
employed,  as  is  the  case  where  railroad  curve*  arc 
laid  out  by  offsets  from  the  chord,  and  in  some 
other  instances, 

It  is  desirable  that  a  table  should  Is-  published, 
giving,  in  meters,  the  radii,  tangent  deflection, 
chord  deflccTti<tti  and  ordinates  of  curves  of  differ- 
ent degnsst  of  curvature,  corresponding  to  a  chord 
of  Si  meters.  Until  such  a  table  shall  have  been  1 
published,  the  ordinary  tables  may.  however,  be 
used  by  a  simple  modification. 

The  ordinary  tables  being  computed  for  a  chord  I 
of  100  units,  the  various  values  contained  in  them 
are  the  values  in  meters  corresponding  to  a  chord 
of  100  meters,  and  they  oould  be  used  in  their 
which  hi  generally  used  **  a  constant  to  Is?  present  form  were  it  practicable  to  use  sn  long  a 
ad  led  to  each  observed  distance.  This  is  chord, 
but  a  small  matter ;  but  it  is  just  aa  well  to  get  rid  Tbe  hundredth  part  of  twenty  meter*  heing 
of  it.  I  avoid  this  difficulty  in  a  very  simple  0.2m..  and  of  ten  melersO.lm..  we  may  use  the  fol- 
manner.    I  use  a  nicely  divided  leve  ling  rod  with  lowing  rule: 

two  target*:  the  lower  one,  instead  of  reading     To  convert  the  values  for  the radii,  tangent  and  | 


from  an  initial  point  in  terms  of  some  one  of  the 
metric  unit*,  preferably  tbe  dekameter. 
s.  The  exclusive  use  of  the  standard  series  of 
:  draughting  scale*,  which  embraces  the 
0.002,  0,0035,  0.008,  0.001.  0.005,  0.008.  0.008. 
0.010,  0.013,  and  their  decimal  derivatives. 

4.  The  exclusive  use  of  profile  aod  cross-section 
paper  whose  ruling*  are  based  upon  the  half  centi- 
meter, the  centimeter,  or  the  double  centimeter. 

Of  lea*  vital  importance,  but  of  great*  practical 
utility  mav  be  mentioned  : 

5.  The  leveling  rod,  on  which  the 


eating  unite  are  repeated  at  every  decimeter,  form 
ing  with  the  other  figure*  a  continuous  numbering 
in  decimeter*. 

8.  Ranging  poles  8  meters  long  marked  In  bands 
0.5  meter  wide,  or  3  meters  long  marked  in  bands 
0.2  meter  wide. 
An  engineer  supplied  with  the  outfit  here  de- 
metrio  work  according  to  the 


Charles  M.  Swajc,  C. 
Chairman  of  the  Committee  on 
the  American  Metric  Bureau. 


ARTIFICIAL  BALLAST. 

New  Yorx.  I 
Editor  ENoixgxauxo  N kw-  i 

Will  some  of  your  readers  please  give  tbe  method 
of  making  artificial  ballast  of  burnt  cluy  for  mil- 
road  rairpnena.  or  a  reference  to  some  disK-ription 
of  it*  use  in  Anieri<-aii  or  European  practice? 

A.  B.  C. 

DYNAMICAL. 

CHICaoo,  Feb.  HI.  1M82. 
Editor  Esoisrxrino.  News : 
\Ve  would  like  to  have  you  decide  the  following 


is  fixed  when  observing 
0.0123.    Then,  while  the  low* 


for  distance 
wire 


target,  the  upper  target  is  moved  to  the  precise 
pine™  cut  by  the  upper  wire.  So  that  I  gel  at 
once  the  precise  distance  from  the  center  of  the 


at  chord  deflections  and  ordinates  for  curves  given  for  wager  :   There  is  a  safe  in  the  corner  of  the  otflc 
this  chord*  of  100  ft.  into  the  corresponding  value*  in  A  bet*  he  can  lift  that  safe.    B  bets  he  cannot  lift 

meters,  mull 


once 

instrument  to  the  observed  station. 

To  adjust  the  wire*.  I  measure  accurately  be- 
tween two  pegs — say  WO  ft.  I  set  my  instrument 
1.25  ft.  'back  of  the  starting  point,  and  set  my 
lower  target  at  4.5  ft.  and  tbe  upper  at  6  ft.  Then 
I  use  my  center  wire,  and  each  of  the  movable 
is  «djost»d  so  as  t*  read  precisely  1.3  ft, 


for  chords  of  20  meters,  multiply  the  the  safe.  Please  let  us  know  if  A  he  allowed 
values  by  two,  _  and   rm>ve  the  decimal  any  implements  to  lift  the  safe  with,  or  has  he 

lnscd  find 


point  one  place  to  the  left ;  to  find  the  values  in  do  it  by  tsslily  strength.  Inc 


meters  for  a  ctiord  of  ten  meters,  move  tbe  decimal 
poiul  one  place  to  the  left. 

In  order  to  most  conveniently  reach  the  decimal 
subdivisions  of  the  meter,  metric  surveying  chains 
are  construct,  d  with  fit*  links  to  the  meter.  The 
French  chains  arc  made  with  a  brau  ring  at  each  muscular  exertion 
of  the  iron  rings  used  on  the 


nd  stamp  for 


f  1 


return  mini.  Hoping  to  hear  your  decision,  we 
remain,  rwpectrully,         Ejipu'jYEH  OF  — — . 

( It  should  be  raised  at  arm's  length  by  bodily 
strength  only,  like  a  dumb-bell.— Ed.  Esq.  News.] 
is  entitled  to  use  any  sa/c  means  w  hereby  hit 
s  exercised  in  tbe"per- 


i- 
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to  the  supply  lock  on  top  of  the  caisson,  the  mate-  and  left  an  uneven  opening  at  A  sufficiently  large 
rial  being  raised  and  lowered  by  a  small  steam- 
engine  located  near  the  river  Bide  of  the  abate 
Descending  two  abort  flight  of  steps,  the  "pas- 
senger "  air  lock  was  reached  at  the  top  of  an  Iron 
shaft  extending  to  the  interior,  means  of  locomo- 
tion being  provided  in  the  shape  of  ladder*  fas 


PROGRESS  OF  THE  WORK  ON  THE  HUDSON  which  It  passes  to  the  men.  The  entire  tunnel  more  tracks  of  different  grades  of  inclination  ex- 
RIVER  TUNNEL.  has  been  kept  a  little  over  half  full  of  excavated  tending  back  to  a  common  track;  and  the  floating 
 —                              I  silt,  which  will  be  removed  after  the  approach  bridge,  with  it*  track,  is  shifted  laterally  to  con- 
On  Tuesday  lautt  we  visited  the  New  York  ternil- 1  shall  have  been  completed.  Met  with  the  several  trnckB,  according  to  the 
nus  of  the  tunnel  to  note  the  progress  which  bad     About  10  ft.  from  the  interior  end  of  the  second  state  of  the  tide. 

boen  made  with  the  caisson  described  in  Ehoixeir-  bulkhead  a  break  is  perceived  in  the  mnf,  and  the  |  A  new  draw-bridge  guard  consists  of  vertically 
rso  NrvfB  of  Dec.  24,  luHi.  10  ft,  beyond  this  slope  rapidly  downward  until  sliding  barriers,  arranged  at  either  end  of  the 

Upon  entering  the  boarded  enclosure  at  the  foot  the  far  end  is  about  H  in.  from  the  grade  draw-span  to  close  the  thoroughfare  leading  to  it 
of  Morton  street  the  lint  objects  the  eye  rested  I  line.  The  10- ft,  section  adjoining  ibis  is  com-  J  when  the  draw  is  open,  and  which.  In  their  normal 
upon  were  two  large  piles  of  brick,  and  the  con-  nienced  on  grade  ami  so  continued.  The  aeconipa-  positions,  are  raised  above  the  tops  of  patauiig 
elusion  was  qulcklv  formed  that  the  work  on  thla  '  living  sketch  will  aid  in  understanding  the  work.  |  Vehicles.  Counterweights,  running  o\er  pulleys, 
side  waa  progressing  moat  favorably  and  rapidly,  j  The  top  of  the  tunnel  had  Iwen  finished  to  A  are  employed  which  are  heavier  than  the  barriers. 
A  clossr  inspection  revealed  the  fact  that  these  !  on  grade,  but  when  the  Iron  plates  were  put  in  Auxiliary  weights  are  so  arranged  as  to  slide  the 
piles  were  only  used  as  weights  to  keep  the  caisson  place  for  the  next  section  a  settlement  took  place  barriers  in  a  position  to  block  the  highway  when 
down.     Between  them  was  a  shaft  leading  down  which  resulted  in  a  deflection  at  B  of  about  18  in.,  the  draw  is  open,  ond  which,  at  any  time,  can  be 

,  tripped  by  the  swinging  hridgr,  or  independently 
'  in  some  places  to  thrust  in  the  hand.  The  next !  thereof,  regardle»  ot  the  position  of  the  span,  to 
1  section,  commencing  at  B.  was  started  on  grade  and  allow  the  barrier  to  rise.  These  auxiliary  weights, 
so  finished.  The  openings!  B.  between  the  endsof  when  brought  into  service,  give  the  barriers  the 
the  masonry,  is  large  enough  for  a  man  to  crawl .  balance  of  power,  and  thus  overcome  the  oonnter- 
Into.  In  order  to  keep  the  silt  back  short  Isnirils  and  \  weight,  causing  the  harriers  to  descend.  Tbe  up- 
.  plates  have  been  inserted  from  B  to  C,  The  see- '  ward  and  downward  movements  are  initiated  By 
tened  to  tbe'sides.  This  lock  is  similar  to  tbe  one  tion  beginning  at  B  has  been  finished,  and  work  is  the  swinging  bridge, 
used  for  some  time  on  the  other  side,  and  with  now  in  progress  on  the  next  one.  We  were  in-  The  following  invention  is  designed  to  protect 
which  our  readers  are  familiar.  formed  that  the  grade  uf  the  lower  portion  of  the  bridge-piers,  dorks,  etc.,  from  the  lodgement  of 

The  inverts  for  the  two  tunnels  ore  finished,  and  |  tunnel  had  been  kept  true.  To  strengthen  the  floating  drift  matter,  by  a  vertically-moving  wheel 
the  sides  and  dividing  wall  completed  for  about  tunnel  the  arch  is  now  being  made  i^tL  thick,  or  cylinder,  having  a  barbed  outer  surface.  Tbia 
9  ft.  above  tbe  interior  of  11m-  bottom.  In  the  I  the  increase  taring  made  as  shown  in  the  drawing,  wheel  is  located  (up  stream)  In  front  of  the  pier, 
center  of  the  dividing  wall,  and  el  equal  distances  After  completing  the  section  now  being  built,  «r  object  to  be  shielded.  The  force  of  thecurreni 
apart,  are  three  Iron  pipes  I  ft.  in  diameter,  and  that  portion  Isdween  A  and  B  will  be  removed  and  causes  the  floating  object  to  rotate  the  wheel, 
extending  vertically  from  the  interior  of  the  rebuilt  on  the  proper  grade.  Title  settling  seems  thereby  deflecting  It  and  causing  it  to  pass  on. 
caisson  8  ft.  below  the  bottom  of  the  invert,  to  have  resulted  from  the  failure  of  the  surround- ,  Means  for  rotating  tbe  wheel  by  hand  are  pro- 
Theee  pipes  are  about  one-half  full  of  broken  nig  silt  to  hold  the  air.  and  the  two  following  eec- !  ▼Wed  when  desired. 

stone,  and  terminate  in  oblong  perforated  boxes  tions  were  begun  In  order  that  it  might  have  lime  A  late  foreign  invention  patented  in  England  by 
remcbing  to  the  masonry,  and  also  tilled  with  stone,  to  attain  tbe  requisite  consistency.  The  work  at 1  a  Frenchman,  has  for  its  object  to  produce  an  m- 
The  cement  Is  mixed  one  to  one  and  one  to  two,  the  beading  is  carried  on  In  the  manner  so  fre- t  etrument  for  use  hy  surveyors,  architects,  builders, 
according  to  quality,  while  pure  cement  alone  is  quentlv  described.  [  etc.,  either  as  a  spirit  level  or  as  a  pencil.  For 

used  around  the  pipes.  Thfe  caasion  is  sunk  In  All  the  work  completed  since  the  accident  of  this  purpose  a  lube,  preferably  circular  or  elliptic 
a  bed  of  sand,  which  extends  toward  the  other  18KI,  from  about  »0O  ft.  from  Ihe  shatt  to  the  in  cross  section,  is  tw.il  into  which  a  pencil  and 
shore  for  200  or  300  ft  second  air-lock,  presents  the  appearance  of  ex-  pcned-caaewiih  movable lead  ia*iiitnsluced.  Tins 

Tbe  problem  which  now  perplexes  those  In  celtent  workmanship.   The  grade  has  IsM-n  kept,         has  on  the  upper  side  one  or  two  openings 

 r    '  |  elosed  with  glass,  and  it  is  filled  with  suitable 

I  liquid  having  a  bubble  of  air  for  observation 
through  the  openings.  The  pencil-case  passes  into 
or  through  the  liquid,  or  the  tube  may  have  a 
lateral  recess  for  the  pencil-case.  The  liquid 
I  receptacle  mav  tic  made  of  glass  or  crystal,  and 
j  surrounded  with  a  metallic  sleeve  which  forms  the 
jh  nrit-ea.Ni*.  Provision  is  made  providing  the  tuls- 
with  a  scute  to  denote  inches,  centimeters,  etc 

A  novel  excavator  lias  a  series  of  rotating  picks 
which  loosen  the  earth  to  be  excavated.  These 
picks  are  arranged  upon  endless  traveling  chains, 
which  pass  oyer  suitable  forward  and  rear  pulleys 
supported  upon  a  wheeled  frame.  A  series  of 
I  rotating  shovel-buckets  are  also  secured  to  the 
endless  chains,  which  take  up  the  loosened  earth 
ami  elevate  it  to  the  desired  -xrinL  Swinging 
bottoms  to  tbe  buckets  uccommodaLe  the  action  of 
a  elenning  si-niper. 

Another  late  Invention  in  excavators  consists  of 
a  wln-el  having  a  series  of  radially  and  clrcum- 
ferentiallv  arranged  buckets  of  the  following  con- 
struction :  The  vertical  cutting  edges  of  the  sides 
of  the  bucket  convey  from  the  top  toward  the  cut- 
ting edge  of  tbe  bottom .  presenting  with  said  bot- 
tom edge  an  outline  similar  to  a  truncated  wedge  : 


U»IOmrtllNAI.*SKCTIOSlTHIHilOM  SSXJOND  Air'Llkjk. 

charge  is  how  to  cut  thiough  the  side  and  start ;  with  the  exception  of  that  section  above  described, 
the  tunnel  proper.   The  first  experiment  to  be  !  and  the  interior  surface  is  straight  and  regular, 
tried  will  be  to  connect  tbe  vertical  pipes  with  ,    The  tunnel  is  lighted  by  electricity  furnished  by 
powerful  pumping  machinery  and  ascertain  if  the  |  two  dynamo  machines  located  in  the  engine- 
water  can  be  drawn  from  the  side  through  which  j  room,  the  lights  being  so  distributed  as  to  illumine 
it  is  designed  to  cut.   The  opening  in  the  caisson  '  the  work  from  the  shaft  to  the  heading 
on  the  in  her  side  of  tbe  river,  opposite  the  south  |    In  an  aDdertaking  of  this  description  much 
tunnel,  was  only  mode  after  sufficient  silt  hod 
been  rammed  through  a  small  hole  to  render  the 

outside  silt  of  the  required  consistency  to  hold  tbe  The  masons  get  from '88.. 10  to  84.  and  the  laborers 
air.  Hut  this  caisson  being  sunk  in  sand,  the  and  helpers  from  MM  to  8T2.2-V  At  present  each 
whole  aspect  of  affairs  in  changed.  Moreover,  it  shift  works  eight  hours,  with  a  one-half  hour  rest 
has  been  round  that  the  ssjmI  will  follow  the  water  outside. 

into  the  caisson  upon  the  diminution  of  the  air  ,  Almost  every  man  has  had  an  attack  of  the 
pressure,  which  on  Tuesday  was  28  puunils  per  "  bends,"  although  no  very  serious  cases  have  as 
square  Inch.  yet  occurred.    Strict  rules  have  been  found  nrecs- 

On  tbe  following  day  we  visited  the  work  at  the  sury  for  tie-  good  of  the  men.  Every  new  man  is 
New  Jersey  end,  and  noted  several  chunges  thai  examined  for  heart  or  lung  trouble  by  the  surgeon 
had  been  made  since  the  visit  hv  the  members  of  of  the  company.    It  la  compulsory  for  the  men 


in  an  UDQeriaiitng  ot  tins  aeecnpnou  mucii      y  :r"    .  .r  ~-~  1  

depends  upon  theelaSaof  workmen  employed,  and  ^J^J^P^*Jf^S^i^S^iS^ 
thlclass  m  turn  depends  upon  the  Ws  paid,  £e  upwardfv  curved  bottom,  converge  rearward. 
Th„  „...  i  Vs  in  tJsj  „„,l  .1,.,  i-i!.k...  I  The  effect  nf  this  construction  is  that  in  exenvat- 


the  American  Society  of  Civil  Engineers.  Work 
upon  tbe  south  tunnel  bos  been  stoppcsl  for  the 
present  on  account  of  a  lack  of  facilities  for 
handling  Die  material.     An  elevator  has  been 

f laced  In  the  shaft,  and  as  the  cars  are  brought  up 
ho  tunnel  they  are  run  upon  the  platform,  raised 
to  the  surface,  and  run  upon  a  track  leading  to 
low  lands  back  of  the  works.  Walking  down  the 
north  tunnel,  we  soon  came  to  the  bulkhead  con- 
taining two  air-locks,  one  of  which  was  designed 


when  entering  to  use  the  elevator  In  preference  to 
the  Main  leading  to  tbe  bottom  of  the  shaft.  Hot 
i-offee  is  sent  into  the  tunnel  just  before  the  time 
for  coming,  out.  All  violent  exercise  is  discour- 
aged, the  use  of  spiritous  liquors  prohibited,  and 
regular  habits  recommended, 

RECENT  INVENTIONS 


ing  the  rutting  edges  cut  a  ditch  of  greater  depth 
ami  width  than  the  body  of  the  bucket,  this  giv- 
ing the  bucket  free  and  easy  clearance  in  tbe  ditch, 
while  the  enlargement  of  tbe  bucket  toward  the 
top  gives  the  earth  free  clearance  therefrom  as  the 
bucket  is  revolved.  The  bottom  of  tbe  bucket  is 
extended  above  the  sides,  in  the  form  of  a  mold- 
board  of  a  plow,  to  throw  the  earth  out  laterally. 
Wasuimotuk,  D.  C.  F.  D.  Brock. 


RELATIVE  NON-CONDUCTIVITY. 


A  novel  means  for  transporting  and  delivering 


to  be  always  opened  toward  the  heading,  thus  dredged  material  from  the  bed  of  shallow  waters 


affording  a  sure  retreat  for  the  men  in  case  of  ac- 
cident. Entering  this,  we  were  soon  under  a 
pressure  of  about  85  lbs.  to  the  square  inch,  when 
we  emerged  into  the  second  stretch  of  completed 
work.  About  900  ft,  from  this  bulkhead  is  a  sec- 
ond, which  is  furnished  with  hut  oni*  air-lock. 
Entering  this,  we  were  subjected  to  a  still  further 
Increase  of  pressure,  and  came  out  uboat  40  ft, 


upon  tbe  river-flats  is  as  follows :  A  scow  or 
lighter  provided  with  railway  tracks,  and  having 
dumping  cars  thereon,  is  towed  to  a  dredging 
machine  in  position  for  operation,  and  the  cars 
are  Riled  by  tbe  dredger.  The  lighter  is  then 
towed  to  a  landing-pier,  with  which  it  is  con- 
nected by  means  of  a  floating  bridge  provided  with 
a  railway  track,  and  supported  on  another  scow 


from  the  heading.  According  to  the  mercury  or  lighter.  The  bridge  is  hinged  at  the  center,  on 
gauge,  which  we  consulted  after  coming  to  the  ,a  raised  supfsirt  on  the  scow,  ami  its  outer  ends  j 
surface,  the  prenoin-  in  this  section  of  the  work  nrv  supjMirtcd  by  weighted  levers,  the  fulcrums  of 


was  between  32  and  Vi  lbs.  to  the  square  inch. 

All  the  material  is  lowered  bv  the  elevator,  run 
down  to  the  Una  set  of  air-locks,  passed  through, 
drawn  by  u  horse  (u  e  may  state  of  this  animal 
that  he  stands  the  pressure  well,  eats  heartily  and 
is  gaining  in  flesh,  and  that  he  has  almost  recov- 
ered from  the  heaves  from  which  he  suffered 
when  first  admitted!  to  the  second  lock  through 


which  are  supported  by  standards  at  the  corners 
of  the  scow.  When  In  pueitlon  the  Inner  end  of 
tlie  bridge  rests  on  the  pier,  and  the  outer  end  en 
the  loaded  scow.  A  locomotive  la  then  taken 
down  the  pier  and  over  the  bridge  and  coupled  to 
the  dumping-cars,  which  are  drawn  olf  to  the  de- 
sired place  and  dumped,  and  are  then  returned  to 

the  lighter  to  be  reloaded.    The  pier  has  two  or  .  the  unimpeded  circulation  of  the  currants. 


Mr.  Charles  E.  Emery,  of  this  city,  recently 
made  Bome  experiments  upon  relative  non-con- 
ductrvity,  with  reference  to  tbe  needa  of  the  Now 
York  Steam  Company.  His  apparatus  consisted 
of  a  boiler  13  ft.  long  and  4  ft.  in  diameter,  with 
three  10-ln.  lines  passing  through  it.  Inside 
these  flues  were  smaller  tubes,  through  which  tbe 
steam  passed.  The  non-conductors  surrounded  the 
inner  tubes,  and  water  was  kept  circulating 
around  the  flues  in  the  outer  shell.  A  layer  of 
hair  felt  2  in.  thick  gave  the  best  result,  and,  using 
equal  thicknesses  of  the  other  materials,  the  fol- 
lowing results  were  obtained: 

Ntw-conducUvltr. 
Material.  Pwesat- 

Halrreit     100 

Mm.-sl  wool.  Ko.  S  ,   tat 

Mioses!  wool.  Ne.  M  soil  Ur    71  6 

Sawdust....  

Mlnrrsl  wool.  No.  1   07. fl 

Cbarooal      as.  a 

Film  wood,  across  grata     so.  3 

Loan   as 

Oss  works  time,  stalled  

Anbestcs  

Onalsafct*   i 

Foul  oak*  

Air  spacs.  1!  Inches  deep      13  a 

The  low  result  from  air  space  no  doubt  is  due  to 


H 
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CORRESPONDENCE. 

SURAL  CURVES. 
T.  1.  U.  R.  R.,  J'i  rir.'.,  Milieu,  i 
Jan.  18,  188*. 
Ccttuh  ExoiNttiuMi  New*: 

The  following  communication 
curves"  for  the  nuint  or  circular  curve*  at'  the 
point*  or  tangent,  awl  laid  out  with  lb*  transit  by 
the  ordinary  method,  might  be  interesting. 

In  the  sucooipaiiyiug  figure  let  AO  and  0.4'  be 
two  located  tan  genu  with  angle  of  intersection  /. 
Sup|>u>«  BLL  B  &  circular  curve  with  radius  R  lo- 
cal wl  to  fit  these  tan  genu,  uu  to  bare  the  tan- 
Kent  point* at  //anil  B  . 

for  the  eating  of  this  circular  curve  at  the  tan- 
gent points.it  i«  required  to  begin  at  a  point  A  on  the 
tangent,  at  a  certain  distance  back  of  tangent  point 
fi.aud  lay  nut  a  curve  which  shall  commence  at  A 
with  a  radius  of  curvature  equal  to  infinity,  and 
an  we  proceed  toward*  B  the  radios  of  curvature 
gradually  to  diminish  until  it  equals  that  of  the 
circular  curve  BLUB'. 

The  deflection  angle  per  unit  length  of  chord  to 
such  a  curve  will  he  euro  at  A,  and  gradually  in- 
crease to  the  end  of  the  curve,  where  it  will  be 
equal  to  that  of  the  circular  curve  BLL'B. 

Let  the  leogth  or  the  easement  curve  or  spiral 
be  /.  and  let  it  be  divided  into  any  number  or 
convenient  slat 'on*  a,  then  the  length  of  each 

station  will  be  —. 

■ 

If  a  is  the  deflection  angle  per  unit  chord  of 
circular  curve  BLLB  and  x  be 

Ratal  a  chord  — of 
a 

or 

(L)  «  »  -  . 

m 

Let  d  be  a  certain  differential.  The  deflect h"m 
angle  between  .4  and  flnst  atation  of  spiral  is  as- 
mimed  to  be  the  n/»  part  of  x.  then  the  detlev- 
tern  angle  Utween  first  and  second  station*  of 
spiral  is  to  he  greater  than  that  t«-t»  een  .4  and 
first  station  by  the  differential  <L  awl  the  deflec- 
tion angle  between  second  and  third  stations  is  to 
be  greater  than  that  between  first  and  second  sta- 
tions by  id.  and  Unit  betweel 


and  the  deflection  angle  from  A  to  mlh  station 
will  be  the  nun  of  the  first  m  equations  of  set  (IV.) | 


These  angles  we  shall  call  the  total  deflection  an 
gles  for  each  station. 
Hence  we  have  total  deflevtimi  angle  for  Mitt, 


.  +  Hl«-»>  -  is.  +  »- 


of  x  given  In 


Substituting  the 
(LI  we  have 
(V.)  Total  deflection  angle  for  staUon  mth 


and  third  by 
ins,  the  deflection  angle  b«- 


9u.  etc. 

Following  til  . 
iween  the  last  two  stations  of  the  spiral  should  be 
equal  to  x.  so  that  the  spiral  awl  circular  curve* 
shall  have  the  same  rudiua  of  curvature  at  the  last 


lar  curve. 


.tUtojO.nl 


the  circu- 


•ogla  Wtwees  A  awl  lint  •talfcai  ■  — . 

a 

aualr  Vt»««  Sm  "Hi  -o.  il, J  slatiuus 

m 

-  +  d. 
a 

and  injrd  .i  ....  - 


U+slj+M-l+M 

IMuwltsa snfic  l.etwc."  UiUM  . ,„i 

£+«)+...,£+,* 
UcOeclluaaBstc  sttMH  fcairUi  at 

',-+<«]  r  *<<  -  -  -  lOd. 

I.*      .).  » 


•Mir  l..»!?(,-l)tt  and  ,„A  . 
a  (a  — 1st 


Bv  what  we  have  said  before,  the  last 
is  to  be  equal  to  x,  hears:  we  have 


i  111. .  A  d  w  


•  II.)  we 

•TV.)  De&Vtiuo  ancle  between  A  and  Arat 


set  of  formula? 


— r  — 


aiwlo  ts-iweeo  la  —  IKAsea  »»* 

»<*  —  1)  it* 


■  8  s» 

?t",d?fl*.*lon  W*W  {rom  -»  to  1st  station  of  (pi- 
rat  will  be  tbB  fljiil.  equation  of  sett  IV.);  the  deflec- 
llonangle  frunM  to  second  station  will  be  the  sum 

So  thTrd  static^  lEt"*  *« ,,V)'  "  A 


mat  I 

1  +  *    V  »>\ 

The  total  deflection  angle  of  the  spiral  is  ob- 
tained by  making  m-»m  equation  (V.),  which 
give*  m  it  we  call  tbia  angle  <p 

We  have  now  to  determine  at  what  dirtance 
back  of  tangent  point  B  of  circular  curve  BLL  B 
the  point  A  should  be  situated,  so  tbat  the  deflec- 
tion angle,  for  a  portion  of  the  circular  curve 
BLLB  equal  in  length  to  that  part  of  the  spiral 
mn  which  lies  inside  the  tangent  point  B,  shall 
equal  tlje  total  del 

*t  to  a,  r. 

As  a  is  deflection  angle  per  unit  of  circular 
curve  BLL'B',  the  deflection  angle  of  a  portion  of 
same  curve  equal  in  length  to  /'  is  of  ;  thin  angle 
ha*  to  be  equal  to  the  total  deflection  angle  of 
•piral  given  in  equation  (VI.) 


Let  us  here  adopt  a  spiral  100  ft.  long 
nto  10  station*.   Then  I  -  100  and  h  -  10. 
Formula  (I.)  become* 

AT.)  a  .  IDs 
Set  of  fnrmulro  (III.)  become 

A  sad  1st  SL.IU.U  ■--  « 
1st  srKl  M  sutkais  *  If  » 
■It  »ml  :*l  ttalleos 
3.1  suit  till  staUsms  =  S.2  « 
till  and  .Vh  slatleas  -  3  a 
-.th  and  wh  sutlons  «4; 

=  «l.«n 

«.«* 


-.th  and  tali  hi 

auiasdnhst 


We  I 


i  have — 


i  we  have  of' 


anKle  from  A  \o  1st  suus-in  --  «. 

A  u,  3.1  staUoa  a  2.1  •■■ 
••  -  .      -  A  to  3d  station  -  S.S  a. 

A  to  4th  statl.-D  -  n  «. 
A  to  Mb  1.1*0.  -n  J  »  u 
"  A  to  mh  st*Uua  -  til  ii 

"  •'  A  to  7l»  sSaUoo  -  l»2n 

A  to  BLh  station  -     s  a 
^  tn  mh  statin*  -  .13  ■• 
-         •        •  A  id  IOUi  station  =  **  a 

From  the  above  we  see  that  for  a  length  of  spiral 
100  ft.  and  divided  Into  10  stations  the  total  deflec- 
tion angles  of  the  10  stations  of  spiral  are  given 
bv  multiplving  the  constants  1 .  2.2.  S.K.  «.  0,  13. 
lfi.2.  U.i.  33.  and  48.  by  the  deflection  angle  per 
foot  of  the  original  circular  curve. 

The  constant  distance  back  of  the  point  of 
tangent  of  original  circular  curve  at  which  the 
spiral  is  to  commence  f 
(VII.)  which  becomes 


of  /  »•— 1  'Of  v  V 

n\  »   '  And  the  required  distance 


f  is  also  constant,  wo  see  that  fia-  a  given  length 
Of  spiral  divided  into  a  given  number  of  stations, 
the  i-t.iui  .1  is  alv*a>*  at  a  constant  distanei!  tsick 
of  the  tangent  point  B,  no  matter  what  the  radius 
01  liie  circular  curve  BLL  B'  may  be;  al*o  the 
portion  of  the  spiral  inn,  which  lies  Inside 
point  B,  is  censt&nt. 

It  will  be  noticed  that,  as  the  toti 
angle  of  the  spiral  is  equal  to  the  deflection  angle 
ef  BL  —  V  of  circular  curve  BLL'B",  and  a*  the 
spiral  is  considerably  longer,  the  end  of  the  spiral 
will  be  a  little  inside  the  original  circular  curve 
BLL'B". 

Therefore,  between  the  end*  m  awl  a'  of  spirals 
An  and  .4  a  ,  a  circular  curve  na'  has  to  be  run 
In,  which  is  concrntrir  with  circular  curve 
BLLB. 

Tills  displai  einrnt  of  original  circular  curve 
BLL'B'  la  so  small  that  the  radius  of  circular 
curve  an'.  In  practice,  is  assured  to  be  equal  to 
that  of  original  circular  curve  BLL'B",  and  run 
in  accordingly. 

This  displacement  Is  equal  to  -YS  —  L$.  but 
US  =  length  of  spiral  times  the  sine  of  half  the 
total  angle  of  deflection  of  spiral  approximately, 
and  LS  equals  BL  or  Mn  or  r  times  the  sine  of 
half  th*  ingle  of  deflection  of  portion  BL  of  cir- 
cular curve  BLLB"  approximately.  These 
angles  being  both  equal  to       we  have 

Displacement  or  ft  —  R  —  I  —  I'  tin.  «i. 

Substituting  for  ('  its  value  given  in  equation 
(TO.)  we  have 

I    i  <»'-l>\ 

—  ]  eta.  <p, 


-if-  -  ll  T  ^ 
n  w 


l-r  .u  lflft-43. 
tXIII.)  stUft 

•piral. 

Suppose  two  tangeills  to  luive  an  angle  ol  inter- 
■rstioii  of  40'  and  that  a  4*  curve  with  100  ft. 
spirals  is  to  be  located  between  tie  in 

If  the  Y.  l\  of  this  4  curve.  »  ill, mil  s|>nuls.  wo* 
to  have  been  at  station  Ai  -  K,  the  Y.  T.  of  same 
curve  without  spirals  »  vuld  be  at  station  M  <  57. 

To  run  in  this  4  curte  with  the  spirals,  we  have 
to  commence  the  first  spiral  at  a  point  on  the  tan 
gsnt  57  ft.  back  of  the  original  P.  C. ,  or  at  station 
90.  The  end  of  the  first  spiral  will  of  course  be 
at  station  21.  The  value  of  a  for  a  40'  curve  is 
2.4  minutes  per  foot,  hence  deflection  angle  of 
•piral  la  (48)  |2.4)  minute*  1 '  43 .  and  as  there  sir 
to  be  2  spiral*  the  deflection  angle  of  the  cirmlar 
curve  to  be  run  in  Wtwcen  the  two  lapfatb*  will  be 
(40*  —  V  M)  -  W  94'  =  2.194  minute*. 

The  length  of  the  eirvular  curve  to  be  run  in  1st- 
2.194 

tweeU  the  iMuapllBl*  l*  — - —  ■   914  ft. 

As  the  end  of  the  Ural  »|.ir.«l  or  beginning  of 
p  is  to  !»•  at  Mini  ii  II,  thu  end  *f  the 
>  or  beginning  of  second  spiral  will 
»  t-  14.  and  end  of  ~v.,«d  spiral  will 
of  course  U-  at  station  31  .  14. 

Set  up  the  transit  at  station  20.  and  for  each  10 
ft.  station  ol  tii-»1  spiral  deflect  flora  tin  i.h  gent 
hall  the  auuios  (ecu.  I.)  suintuutuut  in  set  of 
equation*  (XI.)  2.4  minutes  for  a,-  these  angles 
are  1  minute.  21;  niinulc*.  41  (  miDute*,  7  minute*. 
II  minute*,  l.i'j  tuinni.  -,  32  ininnto*.  29< ; 
minutes.  89k  minutes  and  51 minute*. 

Having  laid  out  the  end  of  the  tint  «pirnl,  which 
falls  on  station  21.  by  deflecting  from  the  tangent 
■jl 1 ..  minute*  a*  above,  set  up  the  transit  at  station 
21.  take  aback  sight  on  station  20  with 
minute*  on  the  other  vernier,  turn  vernier  to  aero, 
when  the  line  or  eolliinal  ii  *  will  lie  a  tangent  >*>th 
to  spiral  and  •  ircular  curve  to  he  laid  out.  Lay- 
out circular  curve  from  this  tangent  in  the  usual 
way,  using  2.4  minutes  deflection  yvt  foot  until 
station  30  *■  14  Is  reached,  when  from  the  tangent 
at  this  point  lay  out  the  secoud  spiral,  by  deflect- 
ing the  same  angles  used  in  laying  out  the  first 
spiral. 

Having  reached  the  end  uf  M6M4  spiral  and 
having  taken  a  hack  sight  on  tin-  la-guining  of 
same  spiral,  it  will  be  seen  that  the  tangent  is 
struck  to  a  nicety.  The  difference  lielwcen  the 
radii  of  original  circular  curve,  as  run  in  between 
the  two  spiral*,  or  the  displacement  of  original 

"  ),  which 


curve,  is  given 


by  formula  (VIII.).  < 


(VIII.)  R 


R,  bring  the  radius  of  circular  curve  na  ,  and  v 


100  . 

-oi1+^ 


iiw-r 


]  [aw 
R—R"  =  0.94  ft. 


kin,  5i;,'. 


to  be  obtained  from  equation  (VTA 
"  div 

jf  stations  which  is 

adopted. 

when  the  length  of  spiral  Is  adopted.  It  is  to  be 
"l  for  all  the  circular  curves  used,  Ir- 


ln  practice,  a  length  of  spiral  divided  into  anv 
number  of  stations  which  is  thought  ben:  is 


It  I*  readily  seen  tbat  no  practical  error  has  been 
made  in  using  a  radiu*  of  1.432.69  ft..  iiisUwd  of 
one  of  1,483.05  ft.,  for  the  laving  out  of  the  circular 
curva  between  the  two  spirals. 

The  only  objecuuii  to  this  luelhud  of  aetuug  out 
these  easement  curves  is  the  short  back  sight. 

Tier  laying  .nil  ea  1 

On  this  road  30  I 


Digitize 
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by  l.x-aling  paitieaoa  well  as  for  track  centers,  and 
the  *)  meters  back  sight  has  been  found  to  be  of 
no  incoavi-nicncc  whatever,  having  laiil  out  long 
tangeuts.  with  this  bark  sight,  with  extreme  ac- 
curacy. W.  H.  Fur. 


NEW    OROLOOllAL  DEVELOPMENTS. 
Station,  Oregon  Short  Line  Rsilway.  i 
Via  Granger,  Wyoming  Territory,  • 
Feb.  80.  18MJ.  \ 

i  Knkinkkiiiko  Newk: 

:  At  the  place  we  are  now  there  arc  im- 
?  deposit*  of  coal.  The  tunnel  on  the  line 
passes  through  a  vein  31)  feet  thick,  anil  as  yet  but 
little  in  known  by  luring  or  Bh&fts.  The  coal  in 
now  coking,  but  of  a  bright  luster,  ai»d  decrepi- 
tates on  heat  being  applied  or  by  exposure.  This 
pass  is  7,300  ft.  above  sc.»  level,  and  Is  known  an 
Hodges'  Pass,  after  the  first  engineer  who  ran  a 
line  here.  The  range  in  the  Walisatch.  and  here 
are  the  most  remarkable  dejswits  offish,  oyster 
shells,  i  ikwuiuM,  palm  leave*  and  the  mixed  veg- 
etation of  different  climate-..  No  careful  investi- 
gation  has  yet  been  made,  and  great  discoveries 
may  be  made  of  remains  of  past  snas.  Fish  are 
found  here  in  the  strata,  perfect  remain*  or  dif- 
ferent el*-*,  from  2  in,  to  M  in.  long.  I  would 
like  you  to  have  some  of  these  specimens. 

Yours  truly,      James  M.  Hamilton. 

DANGERS  OF  SEW  AUK  AIH. 

Philadelphia,  March  5.  IMKj. 
Editor  I'.M.nKiniMi  News  : 
On  page  73  in  your  bat  issue,  in  referring  to  tlw 
ige  fitnn  near  Paris,  in  the  iuid.it  of  which 


village  luis  recently  sprung  up,  you  Hay:  What 
significance  is  to  be  attached  to  this  fact  in  an 
atmosphere  reeking  with  foul  odors  ? 

As  some  of  your  renders  may  be  misled  by  this 
question,  as  to  true  b  I-.  I  would  like  to  state  that 
tbe  atmosphere  in  the  village  doee  not  at  all  reek 
with  foul  odor*.  In  fort,  when  driving  over  the 
fields  themselves,  strong  odors  are  rarely  noticed. 
A  well  managed  sewage  farm  that  has  been  prop- 
erly laid  out  is  not  such  a  great  nuisance  as  might 
be  supposed.  Only  when  carelessly  mamigrd  or 
when  sewage  is  stored  in  tanks  don*  a  farm  Isscome 
very  offensive.  The  reasou  for  the  forming  of  a 
village  was  tbe  enormous  increase  in  the  produc- 
tiveness oT  the  soil,  since  sewage  is  applied  for  ir- 
rigation, which  fact  hns  attracted  a  number  of 
f  irmers.  , 

Regarding  the  effect  of  sewage  exhalations  on 
health,  there  is  yet  much  uncertainty.  Two 
paints,  however,  seem  to  be  gaining  acceptance : 
First — Tbe  injurious  elements  of  sewage  are  either 
poisonous  gases,  which  may  act  debilitating  on 
the  s.vatem,  or  they  are  specific  germs,  which, 
when  entering  the  lungs  or  stomach,  may  produce 
a  tyruotic  disease.  Unless  we  happen  to  seixe 
upon  such  germs  in  some  way.  or  inhaicsumcicntly 
©oncentrated  gases,  no  injury  would  be  done. 
Secondly — There  is  hardly  a  doubt  that  both  of 
tbeae  effects  may  be  annulled,  at  least  to  a  very 
great  extent,  by  accommodation.  The  sick  rate 
and  death  rate  among  the  pcr-ons  engaged  in 
cleaning  <mt  aewera  and  managing  sewage  farms 
i«,  as  fur  as  I  have  been  able  to  find  out,  below  the 
average  rule  in  cities.  The  most  offensive  duties 
are  perhaps  those  of  cleaning  the  screens  in  front 
of  •••wage  pumps,  which  nerd  constant  attention 
on  account  of  a  possible  sudden  ubitruction.  The 
men  engaged  at  thin  business  ut  one  of  tbe  Ixmdon 
pumps  told  me  that  tbey  considered  the  |sjsition 
•  good  one,  and  that  there  had  been  nearly  one 
hundred  applicants  during  a  recent  vacancy.  One 
man  had  been  there  sixteen  years,  and  had  uever 


Ue  was  robust-looking  and  in  excellent  health. 
Tbe  men  work  twolve-hotirshifta,  one  weekduriug 
tbe  day,  tlw  other  during  the  night.   Their  wages 
are  3*  shillings  or  $n..r*l  per  week.    Yours  truly, 
KWOIJH  IlKHINO. 

BRIDGE  STRESSES, 
SPRINoriELD.  Mass.,  Feb.  So,  im. 
Editor  Ksolvefjuno  News  : 

Probably  many  of  your  readers,  who,  like  the 
writer,  have  bad  a  good  deal  of  in  tercourse  with 
tbe  old  acbool  of  practical  Howe  truss  bridge 
builders,  have  beard  from  some  of  them  the 
opinion  which  I  have  found  almost  universal  that 
tbe  angle  of  the  braces  baa  a  great  effect  on  the 
lower  chord  strain.  That  is,  you  must  use  short 
panels  (tbey  say)  and  make  your  braces  a  good 
deal  more  than  45*  toward  tbe  vertical,  for  if  they 
are  flatter  tbey  make  more  strain  on  bottom  chord 
and  pull  it  apart. 

Of  course  every  engineer  who  has  looked  into 
the  matter  at  all  knows  that  for  a  truss  of  given 
length,  depth  and  load,  the  nngle  of  tlw  braces 
nnd  number  of  panels  bus  no  effect  on.  and  does 
not  enter  into  the  maximum  center  chord  strain 
at  all,  which  at  what  we  provide  for  In  a  Howe 
bridge,  and  only  locally  affects  tbe  strain  any- 
where in  the  chord.  For  instance,  take  one  truss 
with  square  panels  and  brace  at  45\  and  a  similar 
one  with  double  the  number  of  pannels.  The 
center  maximum  strain  will  of  course  be  equal, 


I  and  the  strain  st  every  panel  of  the  first  will  be 
the  same  as  at  everv  other  panel  of  the  second. 
The  only  difference  is  that  in  the  long  panel  the 
:  strain  is  uniform  over  the  whole  |wnel,  and  in  the 
I  short  (studs  it  is  composed  or  two  increments,  one 
1  of  wl.,,-1,  is  added  In  wliat  would  be  the  middle  of 
the  long  panel. 

I  Now,  as  I  believe  that  no  piactice  and  theory  or 
[  this  kind  grows  up  among  practical  men  without 
some  good  reason,  the  subject  being  recalled  to  mv 
attention  lately,  I  looked  into  it  a  little  and  I  bo- 
lieve  the  true  reason  for  the  difference  In  practice 
which  they  find  between  long  and  short  panels  la 
simply  in  the  addi-d  girder  strain.  Tbe  floor  sys- 
tem in  a  Howe  bridge  licing  distributed  over  the 
;  whole  panel  length  of  bottom  chord  by  floor  beuroa 
(instead  of  concentrated  at  |Kincl  points  as  is  the 
genera]  practice  in  iron),  of  course  the  girder  strain 
In  chord,  additional  to  <  hord  strain  proper,  in- 
creases in  a  much  larger  ratio  than  direcllv  with 
length  of  panel,  and  it  Is  just  there  that  1  think 
the  "  milk  in  the  eoeoanut  "  i»  secreted. 

All  this  may  be  nothing  but  an  old  story  to  many 
of  your  readers,  but  being  new  to  me  I  give  it  for 
what  it  is  worth. 

Another  little  point  on  which  I  should  like  the 
opinion  of  some  of  your  professional  readers  : 

In  designing  an  iron  bridge  for  a  certain  railroad, 
a  riveted  Warren  ginler,  aav  .V)  ft,  long.  10  ft. 
panels,  with  su|s-mhsl  oak  floor  beams  16  in. 
apart,  the  specifications  required  area  for  girder 
strain,  besides  net  area  for  chord  strain.  The 
bottom  chord  wan  made  of  two  IoU-in.  channel 
l>ars,  placet  vertically,  with  vertical  plates  added 
for  requisite  area  toward  the  center.  Sow. 
I  figured  it  in  tint  way.  Provide  in  net  area  of 
channels  and  plat  f»r  the  chord  strain.  Now 
tbe  girder  strain  is  comprewion  above  neutral  axis 
of  chord  (which  simply  goes  to  counteract  so 
much  or  the  tensile  chord  strain!  and  tension  be- 
low neutral  axis,  added  t<  i  chord  tension .  ,  Pro- 
vide rorthlsby  riveting  plate,  say  4  X  horizon- 
tally under  lower  flange  ot  channel  of  net  area 
sufficient  for  ginler  tension. 

The  railroad  company  *  engineer  would  not  ac- 
cept this:  but  required,  first,  channel*  sufficient  to 
act  as  girders  independently:  then  plates  to  meet 
Mai  chord  strain  without  reckouing  channel*  at 
all.  Of  course  he  was  within  hi*  right  iu  requir- 
ing MfjfeOt  safety  for  his  company,  ir  he  had  any 
doubts:  but,  as  a  professional  question,  it  you 
ware  (inuring  down  to  the  lust  pound  of  iron,  au) 
I  right  or  wrong:      Truly  yours, 

W.  II.  IhHKAl.l„  C.  E. 

THE  STANDARD  METRIC  CHAIN. 


7. 

Editor  Knoinrekisu  News: 

A  description  of  the  metbisl  of  applving  the 
metric  system  to  the  stationing  of  a  railroad,  or 
other  similar  work,  will  Is-  an  appropriate  conclu- 
sion to  the  aeries  of  articles  hearing  the  above 
title. 

For  tbe  elementary  purposes  of  engineering  and 
land  surveying  it  is  customary  to  set  stakt*  at 
every  change  in  alignment  and  at  every  notice- 
able rhange  in  tin?  surface  of  the  ground."  During 
the  primitive  days  of  the  profession,  before  tbe 
wonderful  development  of  the  systems  of  canals 
and  railways  that  has  iscurred  during  the  past 
century,  this  was  the  prevailing  method. 

Each  slake  was  marked  with  some  designating 
letter  or  number,  which  was  recorded  in  the  note 
book  in  a  column  beaded  1 '  stations,"  a  term  which 
at  that  time  merely  signified  a  isdnl  occupied  for 
the  pur]>oses  of  lies  survey .  In  another  column 
was  recorded  the  distance  from  one  station  to 
another,  which  was  measured  with  tile  Hunter 
chain  of  t»  ft.  tSu,y„  metersi,  an  implement  used 
in  common  bv  bind  surveyors  and  civil  engineers 
in  the  early  days  of  the  profi-ssion.  The  distances 
betweon  stations  were  entirely  irregular  and  arbi- 
trary, being  determined  solely  by  accidental  topo- 
gmphital  real  up -i. 

One  of  the  earliest  improvements  in  engineering 
methods  caused  by  the  rapid  extension  of  the  rail- 
way systems  of  England  and  of  this  country  was 
the"  Introduction  of  the  practice  of  placing  the 
stations  at  short  equidistant  intervals,  thereby 
greatly  reducing  the  Labor  of  the  subsequent  com- 
putations. The  English  engineers,  with  char- 
acteristic conservatism,  contented  themselves  with 
setting  their  stakes  at  such  equidistant  intervals 
as  are  conveniently  obtained  hy  the  Ounter  chain, 
which  they  retained  in  their  field  work, 

The  American  engineers,  however,  introduced 
tbe  decimal  method  of  dividing  the  foot,  adopted 
it  as  their  unit  of  measure,  and  increased  the 
length  of  their  chain  to  101)  feet  t»»,V"«  meters!. 

This  length  was  chosen,  not  on  account  of  the 
intrinsic  su|s-rioritr  of  u  measure  of  that  absolute 
length,  but  Ixjcause  of  the  accidental  feature  that 
it  comprises  one  hundred  units  when  expressed  in 
feet.  Apart  from  this  la  tter  property,  the  measure 
is  unwieldy  and  inconvenient. 

The  terra  "  station  "  a  I  so  gradually  acquired  a 
new  signification,  while  still  retaitiiug  its  old 
meaning,  being  often  used  to  indicate  the  interval 
hot  ween  two  stations,  and,  in  particular,  the  Inter- 


val given  by  a  chain  of  100  ft., 
as  the  unit  of  stationing. 

A  station  100  ft.  in  length  being  only  adapted  to 
a  comparatively  tmnnth  surface,  shorter  intervals 
are  required  iu  an  undulating  or  rough  country. 
On  such  ground,  which  forms  the  larger  portion 
of  the  surface  upon  which  engineering  surveys  are 
conducted,  the  stakes  are  often  set  at  intervals  of 
SO  or  8.1  ft.,  being  numbered  fractionally  in  terms 
of  tbe  station  of  100  ft.,  and  recorded  in  the  same 
manner. 

If,  on  the  contrary,  tbe  length  chosen  for  UK- 
unit  of  stationing  had  been  one  suitable  for  a 
rough  surface,  then  the  intervals  between  stakes 
on  nmgb,  undulating  or  smooth  ground  could  all 
have  been  marked  and  recorded  In  irAofc  number*, 
or  multiple*  of  tbe  unit  of  stationing,  thus  avoid- 
ing the  use  of  fractional  stations  or  sub-stations, 
except  for  the  location  of  fixed  objects,  or  in 
sectioning  excesslvelv  rough  ground  and  aiui 
ing  the  records  and  trie  marking  of  the  « 

The  metric  system  gives  us  a  unit,  t 
tier,  well  adapted  for  this  purpose. 

To  obtain  clear  ideas  upon  this  subject,  let  us,  in 
imagination,  supply  nuraflvnt  with  a  deknmeler 
eliain,  ami  run  a  straight  line,  of  say  five  kilom- 
eters, over  a  divers/" 
at  every  uVjUiinWeT  end,  i 
lively  from  1  to  .m 

The  initial  point  being  marked  tern, 
Imts  will  indicate  the  distance  to  each  slake  in 
dekameters. 

Upon  inspecting  this  line  of  stakea  we  perceive 
•hat  a  survey  based  upon  it  will  be  of  extreme 
accuracy,  hut'wili  require  a  corresponding  amount 
of  labor. 

Wc  llnd  the  degree  of  accuracy  is  adapted  to 
ground  of  a  rough  and  rockv  charae'er.  We  will 
suppose  the  first  kilometer  of  our  line  to  be  of 
this  description,  and  aside  from  the  introduction 
of  a  few  stakes  to  reduce  the  interval  to  half  a 
dekameter  where  the  surface  is  exceedingly 
rough,  no  change  is  required  on  this  part  of  the 
line." 

The  stakes  on  this  section  will  therefore  retain 
tin-  original  numbering. 

After  the  Hrst  kilometer,  we  may  assume  that 
the  cliarartcr  or  tbe  country  i 
undulating  until  it  reache  ' 
ground  la  a  river  valley. 

Here  we  find  that  our  survey  will  exneed  the 
accuracy  demanded,  and  wo  direct  the  axemen  to 
remove  every  other  stake,  leaving  only  those 
marked  with  numbers. 

This  increases  the  interval  between  tbe  stations 
to  3  dekameters,  ond  brings  the 
required  in  this  |art  of  tlie  s 
able  limits. 

Tlie  stakes  remaining  upou  this  i 
of  the  line  are  marked  with  the  nm  i 
tlie  original  series,  as  122.  IM,  I2H,  etc 

U|sm  reaching  the  river  Talley,  we  find  that 


changes,  becoming 
some  fl.it  alluvial 


tbe  length  of  the  station  may  Is;  again  increased 
without  impairing  the  accuracy  of  the  survey,  and 
we  again  direct  the  axemrn  to  remove  every 
other  stake,  increasing  the  Interval  to  4  dekame- 
ters. Tlie  stakes,  on  this  third  section  will  be 
marked 
32H,  etc. 

A  review  of  our  experimental  line ,  as  it  is  now 
staked,  sliows  that  a  survey  can  be  conducted 
more  rapldlv  bv  means  of  a  donW.  tlekamrtrr  chain 
than  by  mean's  of  tbe  dekameter  which  we  have 
used,  and  which  proves  to  Is-  adapted  only  to  the 
rougher  portion  of  the  line. 

We  have  here  another  illustration  of  tbe  adapt 
ability  of  tlie  metric  system  to  different  kinds  of 
work."  Stations  are  provided  for  the  various  sur- 
faces met  with,  suitable  to  the  character  of  each. 
The  numbering  of  the  stakes  and  tbe  record  of 
the  stations  can  be  kept  In  whole  numbers,  with 
very  few  exceptions.  The  distance  between  con- 
secutive slakes,  or  between  distant  stakes,  may  be 
had  In  dekameters  by  a  single  subtraction,  and 
may  be  bad  in  any  other  metric  unit  by  suitably 
changing  the  decimal  point.  Upon  preliminary 
surveys  greater  distances  mny  be  used  between 
the  stakes  without  losing  any-  of  these  valuable 
features.  Charles  H.  Hwis,  C.  E., 

Chairman  Committee  on  Manufactures  / 

Metric  Bureau. 


NEW  IDEAS  IN  HUILDINH. 


Several  novel  features  in  building  have  just  t 
introduced  in  an  etght-sUirv  business  house  being 
erected  iu  New  York  by  Mr.  Vernon  K.  Stephen- 
son. The  tide  of  opinion  in  the  fire  department 
and  among  insurance  companies  having  lately 
turned  against  iron  beams,  the  owner  has  placed 
on  his  floors  thick  wooden  Is-sms  one  foot  from 
centre  to  centre  and  filled  the  interstice,  with 
cement,  thus  forming  a  solid  flisir  two  feet  In 
thickness,  which  he  claims  will  resist  the  penetra- 
tion of  fire  for  several  days,  whereas,  be  says, 
"the  Iron  beams  would  bend  with  the  beat  and 
fall  out  and  the  building  cav 
of  slate  ;  the  walls  three  feet  in  t 
eon  Mnnu/ncfnrer. 
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EDITORIAL  ANNOUNCEMENTS. 


na  or  NUDMrrlpllon.— To  Uu-  fur..-,!   Hi*!***  and 
aria,  H  per  nnnurn.  mduduip  p.:*tnirc;  nil  ports  of 
Ki.tt  fw-,  f.'  |..\ ;ihli    r,  ...  It.-uk-     K-miltan  ■  ■•   i'   tti-<  li--* 
of  th*  tuhMfriher  riuwle  bv  recnttered  letter  <»rbv 

draft,  check  or  V.  it.  order,  payable  to  flan.  II  fan*. 


 I  «f  Advertising.   Onelach.  IShiics.  .-ne  Inner 

(kin.  $2;  one  month,  SO  50;  these  month*.  |1 7  <x  mouths. 
f-'IO;  cneyaar.  |AO.  Npn-lal  rale  for  larye  «p*<Te  and  Iimhc 
time,  will  be  (riven  on  ■|ti-lli-a!l>M).  AdrMrUnetncntM  luiertol 
foe  lew*  than  tiiree  months,  payable  In  advance;  for  Innser 
time,  iia)ablei|  met.  -IT 
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Toe  .lilti.ai  VnU'Wn«N  AssnrUTjus    The  aeroad 

'•  RULE  OK  THUMB  '  ENGINEERING. 

"  I  am  not  a  srienunc  englacwr  but  a  |icactb-sl  owe ;  for 
stxtaeii  years  1  hart  been  vrgngcil  to  rallrotiilli  x  an.l  minutr 
tirorni*  I  built  alxxit  one  hundred  and  thirty  mile*  of 
-d:  attboujth  I  bar*  been  In  olmon  before,  ret  tbn 
aimy  ItrM  ei|K<riMi«i  with  nxntirvvedalr.  I 
'  of  mathematlta;  lu  my  ex|*.rler»re  I  hare 
i  na  a  whole.  I  boiler*  that  the  alady 
lot  work  bona  tendency  to  il waif 
iteti  It ;  perhaps  all  ray  life  I  hara 
-  ^trary  to  tbn  advfc*  ..f  enrlneera  Tbcv  don't 
as  a  cub.  .tody  anything  practically,  and  all  the  theories 
they  study  aod  ndvnr.ee  are  upset  In  prai  tlce.  I  never  aaw 
any  two  enffln«en<  yet  who  would  agree  on  ariy  potnt  Mr. 
Ilniah  bad  a  theory,  and  a*  I  bad  often  found  theory  at 
fault,  I  paid  no  attention  to  It,  bo*,  devoted  myself  entirely  to 
pear-tli-n!  work.  laball  go  on  with  the  work  until  it  either 
falbr  tbrr^tirti  enllrely  or  It  In  opened  to  the  public.  Thri  ac- 
cident may  u  *eh  Hi.,  men  tn  the  future  to  be  more  eautloua. 
and,  therefore,  fa,  the  future  there  will  be  fewer  charm*  of  a 
repMllbto  of  this  experience. 

ir  I  were,  butldintf  a  railroad  lor  tunnell  of  whl.  h  there 
were  a  doarui  ilim  pirv.  I  think  I  nhouhl  take  the  l»«i'«t  fo  d 
of  the  dnaen  and  let  him  follow  hln  plan  '  f>.  H  MvaMa. 
I*rrs„lrnt  anil  Ckitt  EnQmrrrift  H  urlaon  KUw,  r,.no.<,  ,v- 
for*  tK*  Corower'i  Jury,  .sej.t  2I>,  1HH0. 

One  of  tlif  RrenU-st  onjfineeriiig  vvorltn  tif  tlw 
|>Te>8Ciit  time  is  Oh'  (tiniirl  which  in  beiuit  driven 
unicr  the  Hudaon  River,  in  front  of  thin  city,  for 
the  purpose  of  lirinRintr  tht'  rnilway  traffic,"  now 
terminatiitf;  in  Jerwy  City,  into  the  husluena  cen- 
ter of  New  York.  After  years  of  litigation  in  the 
court*,  the  tunnel  cntiMrttctinn  was  finally  coiri- 
mencod  about  tvro  years  apt,  w  ith  Mr.  D.  (''.  Hiut- 
kin  (who**  aiiUihl-tfCni-iriy  i»  (riven  above!  a*  the 
leaiiinif  apirit.  ComprcsMtt  air  and  an  uncoft- 
ceiil<N]  contempt  bir  civil  i*njrine<*rH  and  their 
method*  are  Mr.  Hunkin'.i  hoMtitw.  Hotlid  for  a 
while  employ  a  civil  engineer  Ity  Mr  lumr  to  pve 
linea,  frradeH,  etc.,  but  to  the  liMnine*  or  advice  of 
thin  employe  he  •' paid  no  attention."  One  day- 
Mr.  JlaxJcin'ft  tunnel  cas  ed  in  and  ilmvmed  a  lot  of 
poor  fellowa— an  unlucky  incident  in  the  hiatnrv 
of  the  tunnel,  hut  one  which  wan  of  tine,  iiuiMiiucti 
as  it  would  '■  teach  the  men  in  the  future  to  lie 
eautloua."  Jersey  justice  said  "  nobody 
o  blanw,"  ami  after  dlnRini;  out  the 
men  and  debris  and  «pendin(f  the  yearly 
of    several   first  -  rlaiw    engineers  in 


still  further  reduced  in  numbers.  A  change,  how- 
ever, apparently  came  over  the  dream  of  the  man- 
agement as  it  became  expedient  to  float  tunnel 
stock,  presumably,  for  it  was  dulv  announced  In 
the  daily  and  class  journals  that  a  well  known 
civil  engineer,  a  member  of  the  American  Society, 
then  in  Europe,  anil  an  expert  in  the  use  of  com- 
preancd  air  in  making  deep  foundations  and  in  the 
conntruction  erf  diflicidt  engineering  work,  had 
been  engaged  to  take  charge  of  the  tunnel  a* 
Chief  Engineer.  Under  thai  management,  wiih 
able  aasUtarts,  the  tunnel  lias  been  constructed  for 
a  year  past,  until  recently  it  wan  announced  in  a 
daily  journal  that  this  Chief  Engineer  had  re- 
signed, which  we  have  good  reason  to  believe  is  a 
fact,  and  it  is  an  open  secret  that  it  was  because 
ho  very  properly  would  not  be  figure-hood  only  to 
shoulder  the  possible  consequences  of  tbn  Haekiti 
style  of  engineering.  If  wc  mistake  not,  there  is 
now  an  opportunity  to  buy  some  Hudson  River 
Tunnel  stock  ;  Iwfore  any  simple-minded  and 
Irunling  investor  exchanges  his  greenbacks  for 
such  be  wottbl  do  well  to  take  a  >troll  to  the  New 
York  caisson  and  study  the  possibilities  of  the 
present  method  of  opening  that  end  of 
the  tunnel  ;  then  go  over  to  New  Jersey 
and  passing  through  the  scene  of  the  "  recent  un- 
pleasantness" at  that  end.  and  being  "locked" 
through  to  the  present  Held  of  opeiations.  let  him 
hut  use  his  eyes  and  common  sense  in  his  investi- 
gation of  ••  practical"  engineering.  Our  reporter 
has  given  elsewhere  a  description  of  what  he  saw; 
he  has  not  told  half  the  story  of  what  he  saw  and 
heard,  and  his  diagram  but  iiu|s*rfectly  illustrates 
the  condition  of  affairs  in  the  big  holt-  now  being 
excavated  through  the  river  mini.  Imagine  a  sec- 
tion of  the  roof  of  a  great  tunnel  in  such  "sill" 
or  soft  inud  as  came  pouring  down  on  the  doomed 
ere  caged  In  there  over  a  year  ago. 
actually  built  aa  shown  by  the  diagram,  with  one 
end  down  about  19  in.,  a  large  crevice  at  lower 
end  stopped  up  for  the  time  being  with  pieces  of 
hoards  to  prevent  the  mud  from  coming  in:  if  any 
accident  happens  to  the  air-compressing  apparatus, 
who  can  tell  what  would  be  the  consequences,  es- 
pecially as  tlier.'  is  only  one  air-lock  providrd  for 
egre-s*.  although  the '  engineent  have  protested 
against  such  parsimony,  ami  have  nt»t  only  pro- 
tested but  put  it  on  rttonl,  so  that  they  shall 
not  be  held  accountable  In  case  of  future  misliaps. 
As  a  journal  of  civil  engineering,  and  believing  in 
the  anility  of  American  civil  engineers  to  take 
hold  of  such  an  undertaking  as  tin-  Hudson  River 
Tunnel,  and  with  the  least  possible  expenae  carry- 
ing it  through  to  successful  completion,  and  in 
view  of  the  inevitable  odium  that  would,  for  a 
time,  be  brought  against  the  profession  in  case  of 
its  failure,  even  though  civil  engineers  were  not 
responsible  for  such,  and  in  view  of  the  dangers  to 
life  and  the  exposure  to  painful  disease,  under  the 
present  coudltiona  of  the  Hudson  River  Tunnel,  we 
enter  our  protest  to  its  present  engineering  man- 
and  we  wish  to  declare  an  opinion  now 
y  ia  being  wasted  and  human  life  is  tin- 
f  exposed  by  the  prest-ut  method  of  con- 
and  we  furthermore  believe  that  under 
method  It  will  never  be  completed. 


What  use  may  be  made  of  the  introduction  of 
such  a  bill  as  the  one  above  mentioned  by  the 
manipulators  of  the  various  political  deals  which 
are  so  rife  just  now,  it  is  impossible  for  us  to  say. 
but  we  do  know  that  the  inception  of  the  project 
had  no  politicil  significance  whatever,  and  no  pecu- 
niary one  beyond  die  fact  that  the  want  of  pure 
water  in  the  cltira  on  the  Hudson  River,  in- 
cluding the  citv  of  New  York,  would  render  a 
scheme  for  supplying  them  all  from  a  single  source, 
if  feasible  within  reasonable  limits  of  cost,  suffi- 
ciently remunerative. 

We  know  nothing  whatever  of  the  personnel 
of  this  Hudson  Valley  Aqueduct  Company — 
know  nothing  of  its  organisation,  but  are  ac- 
quainted with  the  engineer  who  was  selected 
to  make  the  examinations,  survey*  am)  esti- 
mates!, the  results  of  which  wt-  presume  were 
sufficiently  satutfactorv  to  justify  the  forma- 
tion of  tlte  company'  and  their  application  to 
the  Legislature  for  the  powers  requisite  to  the 
!  realizalliin  or  the  project. 

The  engineer  is  a  hydraulician  of  more  than 
average  standing  in  his  profession,  having  more 
than  a  merely  local  reputation,  and  known  by 
{  name,  at  least,  to  most  of  his  profession  through- 
out the  country.  In  an  interview  with  him  a 
month  or  two  since,  while  the  work  of  examina- 
tion was  in  progress,  and  before  any  steps  had 
been  taken  to  secure  the  aid  of  the  Legislature,  the 
features  of  the  proposed  work  were  explained  to 
us  in  general,  with  sufficient  detail  as  to  justify 
us  in  the  belief  of  its  entire  practicability,  and  at 
a  cost  by  no  means  dispnvportiraie.1  to  the  benefits 
to  be  anticipated. 
The  project  in  brief  ia  as  follows: 
A  dam  is  to  be  constructed  over  the  Hud- 
son River  above  dlens-  Falls,  say  70  ft,  in 
height,  and  where  the  flow  line  will  be  cir- 
eumscrlbed  within  comparatively  narrow 
limits  by  the  precipitous  character  of  the  shore 
line  of  the  river.  The  reservoir  created  bv  this 
dam  is  to  be  connected  by  canal  with  a  canal  from 
Lake  George,  the  latter  by  a  tunnel  through  the 
dividiog  ridge.  This  will  rrnder  Lake  George  a 
storage  reservoir  for  the  water*  of  the  upper  Hud- 
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WATER  SUPPLY  FROM  LAKE  GEORGE. 

A  Mil  was  intnsluoed  by  Senator  Nelson  in  the 
N.  Y.  Legislsture  Fell.  4,  authorizing  the  construc- 
tion of  the  New  York  and  Hudson  Valley  Aque- 
duct, from  the  LTpper  Hudson  to  the  City  of  New 
York,  with  a  ca-.ttal  of  (TtO.UUO.tmu  :  and  the  paper 
from  which  we  take  the  notice,  afterexplnining  the 
object  of  the  bill,  to  be  "  the  supplying  New  York 
City  and  the  other  cities  of  the  Hudson  River  Val- 
ley with  pure  water  from  lake  George,"  adds.-That 
the.  project  seems  too  utterly  visionary  for  prac- 
tical men  to  treat  it  with  patience,  and  there  is 
little  doubt  that  it  can  be  turned  into  a  piece  of 
very  discreditable  and  damaging  jobbery  :  and 
this  scheme  will  hear  watching." 

Without  rrference  to  any  political  complexion 
which  it  may  assume  in  niiy  case,  we  surely  are 
justified  in  remarking  that  it  may  he  a  question 
what  bill  before  the  Ijegisbiture  id  this  Slate  may 
not  be  used  for  jobbery  i  And  we  can  sc^rcrly 
imagine  a  bill  drawn  to  promote  any  interest  land 
no  bill  would  be  likely  to  be  drawn  devoid  of  in- 
terest to  some  one  or  toon-)  that,  in  its  progress 
through  the  two  houses  of  the  Legislature,  will 
not  only  hear,  but  alswlutely  require,  watch- 
ing, Mild  that  pretty  severely,  as  times  are. 
and  we  did  not  suppose  that  any  member  of  the 
press  of  this  State,  or  indeed  of  any  other  Slate, 
should  regard  it  as  a  sine  qua  non  that,  as  an  ante- 
cedent to  the  passage  or  any  bill  through  the 
Is'gisliiture.  the  abstract  merits  of  the  bill  should 
Is?  so  apparent  that  all  who  read  may  understand 
them.  It  will  lie  an  em  of  whirh  few  of  us  will 
see  the  advent  when  this  principle  is  a  recognized 
one  in  New  York  legislation,  ami.  therefor*1,  wu 
are  not  altogether  surprised  that  the  journal  to 
which  we  are  Indebted  for  the  notice  should  be 
slow  to  believe  that  what  it  did  not  at  a  glance 
perceive  the  genuineness  of,  had  a  covert  mean- 
ing, in  accordance  with  its  ow 


son  and  Schroon  rivers,  draining  some 
miles  of  the  Adirondack  region,  and,  by  an  open 
i  anal,  taking  favorable  ground  ou  the  east  of  the 
Hudson  River,  convey  some  seven  or  eight  hun- 
dred millions  of  gallons  of  water  daily  down  the 
valley,  to  be  distributed  to  the  various  cities  on 
I  its  banks  as  may  be  desired,  leaving  a  surplus  of 
several  hundred  millions  of  gallons  daily  for  the 
1  city  of  New  York.  The  country  often  no"  impedi- 
ment to  modem  engineering  enterprise.  The 
grade  is  favorable  and  the  valleys  admit  of  cross- 
ing by  a  system  of  iron  pipes,  the  extent  of  which 
will  depend  upon  the  demand  for  water.  The 
I  supply  of  water  is  of  undouhbisl  purity,  without 
any  ptsunbility  of  contamination  in  its  source  for 
generations  tooome,  if  ever,  and  tile  supply  unfail- 
ing to  the  extent  named. 

The  precise,  length  will  depend  upon  whether 
the  scheme  embraces  a  supply  direct  to  the  city, 
with  sufficient  beatl  for  iUdistrihution,  or  whether 
the  termination  would  ba  in  the  present  ( Ynton 
lake,  thus  increasing  the  truantity  of  water  only, 
and  indirectly  the  bead  in  the  lower  part  of  the 
citv  by  an  independent  supply  direct  to  that  local- 
ity. Neither  the  working  Ud  in  the  city  nor  the 
distance  to  Lake  George  as  determined  by  tlte 


George  as  determined  by 
survey  can  we  give  with  precision,  but  understand 
that  to  deliver  7i  0.004,000  gallons  into  the  city 
dally,  or  its  equivalent,  can  be  effected  at  an  esti- 
mated cost  of  between  thirty-five  and  forty 
millions  of  dollar',  the  distance  being  a  little  over 
900  miles.    Of  course  this  means  that,  osthiscit 


will  not  require  over  3nO.O00.0tS) 
maximum,  the  remaining  400.000, 


can  be 

at  intermediate  points  in  the  valley, 

Aa before  staled,  there  is  nothing  so  ■•utterly 
visionary  in  the  scheme  as  to  forbid  its  being  en- 
tertained by  practical  men."  Nor  is  the  estimated 
txsitdispro|iortioiiate  to  the  end  in  view.  If  it  be 
decided  to  deliver  the  water  into  <  'colon  lake,  the 
cheapt st  project,  anew  aqueduct  will  still  lie  re- 
quired from  the  city  to  tlte  lake.  If,  on  the  con- 
trary, the  design  l>c  to  deliver  the  water  into  the 
city  with  a  working  head  of  Sou  ft.  for  extension 
of  manufacture-*,  as  we  are  assured  the  levels  will 
permit,  there  will,  in  that  event,  lie  no  further 
need  of  a  new  aqueduct,  ami  the  city  lias  nothing 
to  spend,  as  the  enterprise  contemplates  the  con- 
slnicl  on  of  (he  work  by  private  mean*.  Whether 
tnc  pi-  .ens  ji v  die'tibtii  hi  '..  i'I  stand  this  In- 
creased pressure,  we  are  not  at  present  prepared  to 
say.  and  how  far  with  the  present  temper  of  the 
legislature,  in  reference  to  the  government  of  the 
rily,  this  project  may  Is*  used  to  antagonize  that 
of  the  proposed  new  aqueduct  and  n-scrvoir  bclow 
thc  (Yolon  Ijtke,  it  is  impossible  for  any  one  to 
anticipate.  That  the  promoters  nf  this  sohttosl  hail 
|  in  view  originally,  and  in  gissl  faith  soU'ly,  the 
idea  of  providing  a  plentiful  suirply  of  pure  water, 
with  an  increased  head  for  manufacturing  pur- 
|smes,  and  at  private  cost,  we  have  uo  doubt  what- 
ever, and  it  remains  to  be  seen,  after  the  details  of 
the  project  become  better  known.how  far  it  can  be 
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made  ■  factor  in  the  struggle  of  opposing  political 
factions  few  the  government  of  the  city.  That  it 
will,  if  it  possesses  any  inherent  strength,  las  used 
for  Ibis  purp.es  .  all 


sion  "  that  if  nature  had  provided  a  strait  at  the 
Isthmus  of  Danen.  still,  the  needs  of  a  coasting 


Brookly  appr 
Tided  with  a 


EAST  RIVER  BRIDGE. 

A  meeting  of  tbn  Board  of  Trustee*  of  this  work 
took  place  on  the  Oth  Hist.,  and  some  important 
business  was  transacted.  The  method  of  the 
future  traffic  of  the  bridge  known  as  the  circulat- 
ing system  was  adopted.  This  method  consists  in 
the  operation  of  an  endless  rope  in  constant  mo- 
tion, driven  by  a  steam  engine  located  under  the 
proach.  The  passenger  cam  arc  pro. 
i*  for  seizing  this  mpc.  and  the 
speed  of  the  cars  becomes  the  speed  of  the  roj«.. 
At  the  termini  the  cam  are  switched  to  the  oppo- 
site truck,  and  to  obviate  the  difficulty  of  switch- 
ing across  the  roadways  of  the  bridge,  the  termini 
of  the  car  tracks  become  gradually  elevated  on  a 
higher  platform  than  that  of  the" ordinary  traffic 
at  each  end,  and  by  which,  if  need  he.  connection 
can  Is-  made  with  the  elevated  railroads.  The 
-I  hi  .  (  of  the  passenger  curs  will  he  about  10  miles 
per  hour,  and  it  is  estimated  that  7,000  passengers 
i  be  transported  each  way  in  an  hour.  The 
1  is  again  fixed  for  the  owning  of  the  bridge 
for  traffic  on  the  3t»t  day  of  March,  Iks;).  This 
date  is  so  alarmingly  near  to  the  first  or  April  that 
the  public  will  lie  very  likely  to  consider  the  an- 
nouncement as  partaking  faintly  of  the  character 
of  some  of  the  previous  ones — that  is  to  say— a 
joke.  And  when  they  learn  that  the  amount  of 
money  called  for  in  DMH  to  this  consummation 
is  H.iVO.OOO  in  addition  to  what  has  already  been 
expended,  they  may  is-  slow  to  perceive  precisely 
when-  the  Joke  comes  in.  It  is  confidently 
inserted,  however,  that  this  will  be  the  last  call. 
We  append  the  statement  of  the  Chief  Engineer 
as  to  the  anticipated  disposal  of  this  amount,  and 
which  the  Legislature  will   he  culled  upon  In 
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7*om-iU-,l  cost  at  material 


commerce  would  call  for  a  communication  being 
opened  between  thetiulf  of  Mexico  and  the  Pacific 
coast  in  the  interest  of  American  commerce  and 
not  dominated  by  foreign  guns." 

It  is  well  known  that  if  a  vessel  leaving  the 
mouth  of  the  Mississippi  Uiver,  bound  for  Califor- 
nia or  the.  East,  crosses  the  isthmus  at  Tchuantc- 
pec,  her  voyage  will  Is-  1,850  miles  shorter  than  if 
she  crossed  at  1*anama.  If  a  vessel  leaving  New 
York  bound  for  the  same  destination,  crosses  the 
Isthmus  of  Tehuantepec,  Iter  voyage  will  be  750 
miles  shorter  than  by  way  of  Nicaragua,  and  1,230 
miles  shorter  than  by  the  way  of  Panama.  As  this 
large  saving  in  distance  chiefly  affects  the  com- 
merce of  this  country  and  Mexico,  and  not  the 
commerce  of  Europe,  it  must  he  apparent  that  the 
location  of  a  ship  transit  across  the  isthmus  is  of 
vital  interest  to  the  Untied  States. 

That  the  projci-t  of  Captain  Ends  is  entirely 
feasible,  the  array  of  disinterested  professional 
talent  enlisted  in  its  •oppnft  should  be  perfectly 
convincing,  and  its  locution  commends  itself  with 
peculiar  force  to  all  with  whom  the  American 
feeling  is  paramount  to  any  consideration  of  a 

I  mere  private  nature.  The  main  features  of  the 
Senate  bill  are  as  follows  :  A  guarantee  by  the 
United  States  of  a  dividend  of  8  per  cent,  per 
annum  for  15  years  on  $30,000,000  of  the  capital 
stock  of  this  company,  the  capital  stock  being 
|o5,000,000,  ami  stipulates  that  the  company  shall 
transport,  gratis,  for  99  years,  the  mails,  war  ve«. 

I  Bids,  and  all  other  property  of  the  United  Slates, 
and  shall  transport  American  merchant  vessels  for 

I  one-half  the  rates  charged  by  the  company  on 

!  all  the  commerce  except  that  of  Mexico.  It  is  fur- 


"  Municipal  Control  of  Street*  and  Buildings," 
read  at  a  previous  meeting,  took  place. 

The  writer  of  the  paper,  in  Marring  the  discus- 
sion,  said  the  chief  point  was  the.  necessity  for  a 
general  Building  Act.  This  necessity  arose  from 
the  great  number  of  different  statutes  and  bye- 
taws.  Mr.  Boult  had  put  the  number  at  2,000  ;  but, 
considering  that  many  tow  ua  had  several  sets  of 
regulations  on  the  subject,  the  number  was  prob- 
ably nearer  3.000.  Manchester  waa  worse  oft 
than  Liverpool,  ns  the  local  building  regulations 
went  not  so  efficient.  A  general  Act  would  im- 
prove the  state  of  things  in  each  town,  and  induce 
uniformity  throughout  the  country.  If  such  a 
measure  is  expedient,  what  are  the  points  with 
which  it  ought  to  deal  ?  The  following  seem  to  be 
essential : 

1.  Levels,  width  and  surface  conformation  of 
new  streets. 

2.  Thei 
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The  treasurer's  report  allowed  that  up  to  the  1st 
of  March  the  total  receipts  had  been  I18.M3.847.1D. 
and  the  total  expenditures  *I3.4fl*,.m?4. 


ther  provided  that  for  any  advances  made  by  our 
government  under  its  guarantee  the  company  is 
to  give  its  bonds,  payable  in  15  years,  without  in- 
terest, which  bonds,  in  the  event  of  their  non-pay- 
ment at  maturity,  are  to  be  receivable  for  tolls  on 
any  American  vessel,  with  10  per  cent,  added  to 
their  fttce  value.  The  guarantee  is  to  attach  to 
the  extent  of  *5,0tl0,00O  when  10  miles  of  the  ship 
railway  and  the  terminal  works  connected  there- 
with shall  have  been  completed  and  tested  in  the 
presence  of  government  engineers  by  the  safe 
transportation  of  a  loaded  ship  weighing  3,500  tons 
from  the  harbor  to  the  terminus  of  the  said  10- 
mile  section  and  back  again,  at  an  average  speed 
of  six  miles  ptr  hour.  Another  $5,000,000  is  to  be 
guaranteed  when  another  10-mile  section,  with 
the  necessary  terminal  works,  shall  have  been 
completed  and  tested  at  the  other  end  of  the  rail- 
way. A  commission  of  engineers,  appointed  by 
the  President,  is  then  to  examine  the  intermediate 
portion  of  the  route,  and  report  whether  or  not 
the  completion  of  the  ship  railway  over  it  is  prac- 
ticable at  a  coat  not  exceed)  tig  #60'. 000,000.  If  the 
commission  reports  in  the  affirmative,  the  gov- 
ernment guarantee  is  to  attach  (for  the  remaining 
W'J.OOO.OOO  of  the  *.».tHW.ori0  of  stock  to  bo  guar- 
anteed) in  accordance  with  the  successive  comple- 
tion of  the  intermediate  sections  of  the  line.  If 
the  commission,  however,  reports  in  the  negative, 
the  hill  provides  that  no  further  guarantee  shall 
attach  until  a  loaded  ship  weighing  4,000  tons  shall 
have  bean  safely  transported  over  tbe  entire  line 
from  ocean  to  ocean.  The  hill  also  provides  that 
in  determining  the  amount  for  which  the  govern- 
ment shall  he  liable  under  the  guarantee,  one-half 
of  the  gross  revenues  of  the  company  shall  be  con- 
sidered as  net  profit. 


TEHUANTEPEC  SHIP  RAILWAY. 


We  not*?  from  a  dadv  journal  of  the  4th  inst.  a 
communication  from  Washington  tluit  the  Com- 
mittee of  the  Senate  had  reported  favorably  on  tin- 
Ship  Railway  bill  known  as  the  Kails  Ship  Kail- 
way,  and  with  some  slight  amendments ^  recom- 
mended its  pasaage.  It  seems  that  .luring  the 
third  session  of  the  Forty-sixth  Congress  a  special 
eommittcje  of  the  HtKisc  of  Representative*  re- 
ported in  favor  of  this  tsthtneaii  Ship  Railway. 

The  opposition  to  this  scheme,  so  far  as  we 
ran  judge,  has  arisen  mainly  from  the  friends  of 
what  mav  he  regardt-d  as  rival  project-.  We  do 
not  recall  the  testimony  of  a  single  professional 
man,  possessing  the  qualifications  which  would 
entitle  his  opinion  to  any  weight,  which  was  not 
influenced  more  or  less  by  prcooncnivisl  opinions 
in  favor  of  some  other  intenicennic  connection 
which  would  presumably  suffer  by  the  rivalry. 
We  have  already  expressed  our  opinions  at  length  in 
reference  to  tbe  proper  location  of  an  intemcssxnic 
ranaif  for  ships,  ami  used  the  exprrs- 


Mk.  8.  B.  Rmed,  superintendent  of  construction 
of  the  Canada  Pacific,  has  been  appointed  chief 
engineer  in  place  of  (Jen.  Koaser,  resigned. 

Cuiet  Exuinkkr  John  II.  Lost),  of  the  United 
States  Navy,  died  on  Thursday,  tbe  Stl,  at  his  resi- 
dence in  Astoria,  aged  55  years.  He  was  a  native 
of  England,  and  cante  to  this  country  while  a  boy 
ami  was  apprenticed  to  R.  Hoe  &  Co.,  machinists, 
lie  enten-d  the  navy  as  third  assistant  engineer. 
Having  resigned  his  position  he  began  tbe  manu- 
facture of  machinery--  When  the  Rebellion  broke 
out  be  again  entered  the  navy  as  first  assistant  en- 
gineer. He  became  chief  engineer  and  served 
throughout  tbe  war.  He  was  with  Farragut  in 
Mobile  Bay.  at  the  capture  of  New  Orleans,  and 
on  the  Mississippi,  where,  from  exposure,  he  Con- 


ines, 

•t.  The  thickness  of  walls  of  new  buildings. 

4.  The  separation  of  buildings  by  party  walls, 

5.  The  construction  of  chimneys  and  flues, 

0.  The  provision  of  open  spaces  in  connection 
with  dwelling  bouse*. 

7.  The  dimensions  of  rooms  and  windows  of 
dwelling-houses. 

8.  Projections  beyond  the  regular  line  of  build- 
ings. 

9.  Ruinous  or  dangerous  buildings. 

There  are  other  subjects  hardly  leas  important, 
which  it  is  very  desirable  to  treat  in  the  general 
Act  suggested.    For  example: 

1.  Direction  and  position  of  streets. 

2.  Coat-shoots,  vaults  and  areas  in  streets. 

3.  Foundations  of  domestic  buildings. 

4.  Damp-proof  course  s  in  huuses. 

5.  Limits  of  height  of  houses. 

ft.  Means  of  egress  from  large  domestic  and  pub- 
lic buildings,  including  hotels. 

7.  Warehouses  for  combustible  goods. 

8.  Strength  of  timbers  in  floors  a  nd  roofs. 

As  it  is  impossible  to  carry  out  regulations  un- 
less they  are  precise,  there  must  be  details,  clearly 
and  positively  stated.  Very  little  should  bo  left  to 
the  discretion  of  the  Survej-or.  In  somo  matters, 
however,  where  rules  cannot  be  laid  tlown,  Lhe 
Surveyor  must  be  a  judge.  Dangerous  buddings 
form  an  example  of  this  class  of  cases. 

As  to  the  question  whether  public  building  sur- 
veyors slmuid  be  allowed  private  practice,  there 
appeared  to  be,  outside  the  metropolis,  a  general 
opinion  against  ran  h  a  course. 

On  the  whole,  the  following  were  fair  questions 
for  discussion : 

1.  Is  a  general  Building  Act  wanted  7 

2.  If  so,  what  should  belts  main  provisions  I 

3.  Should  those  provisions  be  expressed  in  gen- 
eral terms,  or  in  detail  ? 

4.  Should  the  building  surveyor*  devote  their 
whole  time  to  the  public  service? 

Mr.  Aldrtdge,  President  of  the  Liverpool  Archi- 
tectural Society,  and  several  members  of  this 
Society,  took  part  in  the  discussion,  which  was  of 
a  very  interesting  character. 

A  vote  of  thanks  to  Mr.  Goldstraw  for  his 
attendance  and  information  in  reply  to  tbe  dis- 
cuskkiii  was  carried  unanimously. 

The  Vice-President  announced  that  I' 
meeting  of  tbe  Society  would  be  held  on  1 
dav  evening,  March  1,  when  a  paper  by  Mr.  W.  E. 
Mills,  on  the  "  Ventilation  of  Dwelling-houses  and 
Public  Buildings,"  would  bo  read. 
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LIVERPOOL  ENtllNK  KRI  Nt  1  SOCI ETY.  ROY  A  L 
INSTITUTION.  COLQUITT  STREET. 

At  a  meeting  of  the  above  society  held  on  Wed- 
nesday evening.  Feb.  1»,  1S83,  Mr.  Frank  B. 
Salmon.  President,  in  the  chair,  the  adjourned 
discussion  on  Mr.  W.  Ooldst raw's 


An  important  decision  has  lately  been  delivered 
by  the  Third  Chamber  of  the  Civil  Tribunal  of  the 
Seine,  which  determines  the  much-disputed  point, 
whether  the  fee  or  honorarium  of  an  architect 
should  be  reckoned  on  tbe  limit  price  fixed  before 
competition  or  on  tbe  amount  of  tender  accepted. 
M.  Bourdeix,  architect,  had  been  commissioned  to 
prepare  the  plans  of  a  house  for  U.  Jnoobi.  Vari- 
ous contractors  submitted  tenders  more  or  lent 
below  the  limit  price,  the  reduction  in  one  cose 
amounting  to  over  35  per  cent.  As  a  rule,  in 
France,  l  he  const  ruction  of  a  building  is  not  under- 
taken by  one,  but  by  several  contractors,  each 
taking  his  own  particular  branch,  such  as 
masonry,  carpenter's  work,  plumbing,  etc.  When 
the  time  for  payment  came.  M.  Bourdeix,  to 
whom  all  accounts  were  submitted,  settled  with 
the  contractors  at  the  price  of  their  tenders,  hut 
claimed  from  M.  Jacobi  5  per  cent,  on  the  original 
limit  price  (oVets),  This  claim  was  contested. 
The  owner  paid  into  court  5  per  cent,  upon  the 
sums  actually  disbursed.  The  Ttihunal.  however, 
decided  that  M.  Bourdeix  was  entitltsj  to  percent- 
age on  the  full  tin-is,  basing  lis  judgment  on  the 
ground  that  all  the  contractors,  having  te  * 
considerably  below  the  limit,  more  care  an  ' 
vision  were  neees-sary  on  the  part  of  the  g 
to  insure  good  quality  in  the  wot k.  This  < 
will  no  doubt  lie  accepted  as  regulating  I 
will  make  a  considerable.!- 
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HIGHWAY  lilt  I  IK' KH. 
BT  AtBKST  r.  Bnx,  c  *. 

nijiMl  growth  (if  ik.iiulnlii.il  in  thr  I  niliil 
i,  cu-i-quint  U|x>n  the  opiiing  up  of  the 
nun  lands  of  the  Went.  In  steadily  increasing  the 
demand  for  facilities  of  local  iiiter  couimuuica- 
tlon.  Among  the***  tlie  highway  bridge  stands 
foremost  Id  importarwe,  and  the  great  num- 
ber of  this  class  of  structure*  which  are  annually 
erected  makes  it  imperative  that  thr  standard  of 
requirements  for  tnrir  construction  should  Im- 
brought  up  to  thr  level  of  other  important  public 
works. 

Highway  liridgi-n  alTonl  except ional  opportun- 
ities for  Ihi'  display  of  coirect  taste  and  engineer- 
ing ahillty—  it  is  therefor  to  be  regretted  that  the 
country  should  be  dotted  all  over  a*  It  were  with 
bridges  th.ti  urns',  be  classed  among  the  "  lost  op- 
is.rl  unities,"  Architectural  io.nnslrve.itie*  of  this 
kind  are  to  be  found  in  all  our  large  cities,  and 
the  rural  district*  abound  in  alwurdly  dcsigntsl, 
wrctchnlly  constructed  and  hideously  painted 
hrklge*.  i  itics  and  city  parks  contain  many  ex- 
amples of  bridge*,  the  construction  of  which 
though  faultier  and  show-nig  great  engineering 
skill  and  tine  workman-ship,  arc  nevertheless  from 
thai WycxOdM  for  their  existence,  vix.,  to  con- 
struct a  decoration  fur  nature,  alsuird-looklng. 

'Die  reasons  for  On-.  Mate  or  affairs  an-  manifold 
The  principal  one,  though,  is  probably  to  be  found 
in  the  fact  that  in  most  instance*  the  men  upon 
whom  I  he  letting  and  the  award  of  work  for  high- 
way bridge*  devolves  bare  duties  imposed  up- 
on thorn  for  which  their  early  training  has  not  pre- 
pared them.  In  this  may  also  be  found  t  he  n  asi  >n 
for  their  frequently  selecting  engineers,  who  have 
neither  experience  nor  education,  solely  Itoui*. 
their  scrvicm— such  as  they  art. — can  be  obtain.. I 
cheaply,  quite  oblivious  of  lb.,  fact  that  such  men 
i -an  and  will  throw  away  money  ami  insure  to 
tbem  wretchedly  constructed  work.  On  the  other 
hand,  it  must  be  admitted  that  neither  bridge  com- 
mittees nor  their  engineers  are  perhaps  as  much  to 
blame  for  this  as  the  deplorable  lack  of  proper 
legislation  Is-ariug  upon  the  construction  of  public 
works..  The  committers'  hands  are  tied  in  most 
cases,  not  so  much  by  want  of  funds  as  by  want 
at  authority  to  use  funds  for  the  employment  of 
experts.  And  thus  it  often  happens  that  able  and 
eenrient  county  surveyors  find  themselves 
charged  with  duties  in  the,  »U|>crvi<.ioti  of  iron 
construction  for  which  they  are  utterly  until. 
There  is  nothing  derogatory  to  them  in  this.  The 
vait  field  covered  by  engineering  science  compel* 
n ur  beat  talent  to  become  apeciallils,  its  is  the  case 
in  any  other  profession. 

HrKlge-oonstructlon  is  a  specialty  :  and  unhfts 
adopted  ax  such  an  engineer  will  probably  lind  it 
exceedingly  difficult  to  keep  up  with  tl>e  tapid  and 
magnificent  strides  of  this  noble  art.  aside  from 
the  impossibility  of  becoming  a  competent  judge 
of  inuterial  ami  workmanship  without  long  and 
|iatient  "shop-practice."  It  may,  therefore,  be 
readily  imagined  how  easily  both  committees  and 
engineers  become  the  prey  of  some  third-rate — or 
possibly  no  rsto— concern,  who  offers  them  the 
"  lowest  bills,"  and  of  course  also  the  poorest  work, 

Altcntiiiti  lias  thus  fur  I  .i  n  called  to  the  charac- 
teristic dufeet*  to  be  found  in  highway  bridges, 
and  from  these  il  is  evident  that  what  is  chiefly 
wanted  U  a  wider  dissemination  of  knowledge  of 
of  the  structural  qualities  of  the  mau-nnts  which 
enter  Into  tbelr  construction.  a»  well  as  of  the 
rudimentary  elements  of  construction  In  general. 

In  regard  to  wood  and  wooden  bridges  very 
little  need  be  said  hen?.  Kuowlt-dge  of  what  good 
timber  is,  and  good  judgment  of  csri»'>iUi's  work, 
is  pretty  general.  If,  therefore,  a  wooden  bridge 
ispmprrly  designed  and  dimensioned  by  a  compe- 
tent engineer,  there  i*  no  doubt  that  both  mate- 
rial and  workmanship  can  Is-  safely  entrusted  to 
the  supervision  and  inspection  of  --the  neighbor- 
hood.' That  so  many  of  our  wooden  bridges  are 
short  lived  and  almost  under  constant  repair  is 
not  the  fault  of  the  material  or  workmanship  so 
much  aa  of  had  design.  To  this  latter  cause  must 
lie  assigned  the  loundation  for  the  testimony 
given  by  several  county  engineers  in  the  West  a 
few  years  ago,  that  the  average  life  of  a  wooden 
bridge  was  not  more  Uuin  fnim  I  to  IS  year.. 

This  is  singular  evidence,  considering  that  in 
this  country  we  can  point  to  such  bridge*  an  the 
Mohawk  bridge  at  Kcbeni-ctsdv,  the  Upjwr  and 
laiwcr  Schuylkill  bridges  at  I'liiCndelphbi.  the  Del- 
aware bridge  at  Trenton,  etc.,  etc..  etc.  . 

The  average  life  of  all  them-  bridges  i»  over  .ml 
years.    But  tl.eu  tbev  were  designed  by  einiii.  nl 

eng  '>—  «•  i  *  OH"!.  Is  i.l  tin  il  kind  of  • '  -i  -tin. 

lion,  and  not  merely  the  botch  w  ork  of  a  country 
carpenter. 

The  age  of  wcsslen  bridges  Is  rapidly  draw  iug 
to  a  close,  however,  in  the  well-settled  parts  or 
this  oountry,  and  Iron  structures  are  taking  their 
places.  And  since  the  cost  of  a  bridge  j*-r  lincol 
fiml  u/  length  increases  with  the  lengih  ol  the  span, 
and  iron  bridges  are  so  mu  h  mole  exis-nnive  than 
wooden  onm,  it  may  he  proper  light  here  to 


those  in  whose  charge  new  structure*  may  come 1  practice  and  thorough  familiarity  with  the  i 
against  reverting  into  one  of  ihe  earliest  errors  in  ent  processes  of  its  manufacture! 
bridge-building,  via.,  short  span*.    Kverv  pier  is      Of  all  testa  to  which  wnntyht  iron  can  be  *ub- 
an  additional  channel-obstruction,  and  in  our  milled,  the  simplest  and  the  one  roost  easily 
often  rapidly  rising  riven  and  streams  this  be-  plied  is  cxWd  I 


taut 


dug  riven  and  streams  this  be-  ■  plied  is  cxrfd  bending.  While  il  furnishes  no  indi- 
for  serious  consideration.  Deep  j  cation  of  the  absolute  strength  or  relative  uni- 
abutment*  and  piers  and  long  ]  fonnily  of  the  material,  it  is  the  best  criterion  of 


i  warn 


spirns  are  the  Is-st  guarantee  for  the  maintenance 
of  communication  and  the  safety  of  the  bridge. 

If  but  little  Motrl  be  said  on  the  subject  of  wood 
in  an  article  like  Ihe  present,  but  little  con  lie  said 
on  Ihe  subject  of  iron,  beyond  calling  attention  to 
and  impressing  upon  the  mind  of  laymen  the  fai  t 
that  iron  is  a  material  of  infinite  varieti  of  quali 
ties,  and  of  all  construction  materials  the  one 
most  susceptible  to  treatment  ;  that  to  judge  cor 
nelly  of  its  mechanical  qualities  from  external 
appearances,  fractures,  etc.,  ,.„-..  requires  long 


the  two  most  important  ns-uisitcs.  -tvuyhHtM  and 
ductility.  Tills  test  Is  made  by  simply  bending  a 
round  or  square  bar.  and  by  (.lows  from  a  stcdjro 
hammer — say  over  the  edge  of  an  anvil— until  the 
two  end*  are  |>arallel  to  each  other  and  about  the 
ihi<  knc«s  of  the  tested  bar  apart.  If  no  cracks 
an  vi.il.1.  ,,:  tl„  I .m  I.  v.,  '-ml,  after  this  teat, 
tin.  iron  may  be  set  down  as  of  excellent  quality 
for  bridge  purpose*. 

Another  goed  test  reaiiily  applied  is  to  nicJt  the 
liar  first,  and  then  snbjii  l  it  to  cold  bending  by 
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moderate  blown.  If  by  thin  process  the  bar  :l<- 
velopa  fino  tilsrr  of  silky  appearance,  without 
showing  any  crystal-like  spots.  It  is  of  good  qual- 
ity of  iron;  if  it  shows  such  spast*  or  nnaps  tiff 
short  during  the  |ir««<  ..f  bending,  it  ought  nut 
to  be  allowed  iu  ■  Htrurtuiv. 

K  a  reliable  testing  machine  is  available  fur  the 
purpose  good  bar  (run  ou^lit  to  show  uti  an  aver- 
age about  50,000  11m.  per  «q.  iu.  uf  ultimate  tensile 
strength,  with  an  ekmgatiuu  of  not  leas  than  ijf 
in.  per  foot,  and  ahow  a  well  drawn  out  and  re- 
duced area  of  fracture.  Angle  and  plate  iron  is 
usually  from  10  to  13  per  cent,  weaker  than  bar- 
irun,  and,  therefore,  a  corresponding  increase  of 
metal  ought  to  be  demanded  in  their  use. 

Cast-inm  is  so  unreliable  a  material  that  lU  u» 
in  bridge  construction  ought  not  to  be  tolerated, 
except  for  bearing  blocks,  waahent  and  post  caps: 
in  short,  in  small  piece*  only  and  under  compres- 
sion exclusively,  Good  castings  ought  to  have  a 
smooth  and  close-grained  surface. and  alien  broken 
should  show  a  grariah.  line-grained  fracture  and 
be  free  from  sand  and  Mow-holes. 

Of  equal  importance  with  the  quality  uf  the 
material  is  tbe  proper  dimensioning  uf  the  port* 
of  a  bridge  in  accordance  with  the  strains  to  which 
they  am  liable  to  he  subjected.  This  of  course  ia 
a  matter  of  calculation  exclusively,  and  entirely 
-.pari  from  the  skill  requisite  for  appropriately 
designing  a  bridge.  And  right  here  let  it  lie  re- 
membered "  there  ia  no  royal  mad  "  either  to  re- 
sult* or  to  success  in  bridge  building.  Innate 
love  for  the  work,  faithful  studv  and  downright 
honest  hard  work  must  all  be  combined,  and  are 
tbe  siae  qua  mm  uf  tangible  results.  At  the  same 
time  there  is  in  the  minds  of  many  a  good  deal  of 
fancied  mystery  surrounding  the  making  of  a 
strain-sheet.  Now  if  a  plain,  simple  and  quick 
method  of  getting  at  the  salient  stresses  in  a  struc- 
ture were  placed  at  Ihe  disposal  of  those,  who,  not 
being  bridge  engineers  proper,  Itave  vel  lodcckde 
upon  the  elticary  and  uirmtima  uf  bridge  ]dat» 
submitted  fur  their  nocepauice,  this  uiigbt  be  of 
Mime  wn  Ice  to  many. 

Presupposing  a  know  ledge  ot  the  rudiiueutury 
principles  of  algebra  and  mechanics,  of  the  tact 
that  all  forms  of  trussing  are  referable  to  the  prin- 
ciples! of  the  lever,  etc.:  in  short.  presup|sising 
of  knowledge  with  which  anv  ele- 
that 


for  already.  Let  n-p  represent  the  amount  of  live 
load  provided  against  per  panel,  and  x  one-half  of 
the  concentrated  load  under  oonsideratiou.  then 
will  (x  —  irpl  _  H',  be  the  l«a»d  we  luive  still 
further  to  provide  against.  "7,  will  produce  the 
effect  when  at  the  center  of  the  truss,  and 
ct  will  be  equal  to 
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Take  this  amount 
Uw  vertical 
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lay  Ihe  name  off  on  the  vertical  A.I  and  above  A. 
divide  thia  space  into  the  same  number  of  porta 
as  A  A  ',  and  obtain  the  moment  curve  an 
before,  but  above  the  horizontal  AH.  and  the 
verticals  orf.  dr.  eh  and  M  will  represent  Ihe  full 
chord  stresses  in  their  respective  panel*. 

To  obtain  the  strains  in  the  posts,  braces,  diago- 
nals  or  counter*,  in  short  the  men  s-frarua,  we  must 
rememlier  that  the  shearing  force  at  any  point  in 
is  greatest  when  the  longer  part  uf  the 
the  Irusn  in  fully 


the  projected 
14.000  lbs. 

Aa  regards  detail*  and  connections,  the  i 
need  for  care  is  iu  the  pins.  11ns  are 
variably  made  too  small,  tlteir  size  i. 
rather  than  calculated,  for  tire  pitiable  i 
proper  pin-calculations  take  almost  aa  much  time 
at  tbe  calculation  of  the  rest  of  the  truss.  For 
flat  ban  the  nice  of  pins  should  not  be  less  than 
diameter  —  ,M  width  of  bar,  and  for  square  bars 
diameter  =  1.75  the  side  of  the  square.  Next  to 
the  pins  the  form  of  the  head  of  eye-bars  ia 
of  greatest  importance.  There  should  be  at 
least  one-half  more  metal  through  the  head 
than  in  the  laxly  of  the  bar.  and  in  front  of  the 
|ain  the  same  as  in  Uie  lair.  As  regards  riveting  it 
should  be  borne  in  mind  that  the  thinner  tbe  web 
the  closer  ought  the  rivets  be  set,  and  lhat  ma- 
chine riveting  la  always  better  than  hand  riveting. 
Uf  the  two  great  systems  of  bridges,  the  American 
or  pin-connecUtd  bridge  will  mostly  la?  found  pre- 
ferable lo  the  English  system,  or  riveted  truss. 
Economy  of  material,  afluost  exact  workmanship, 
and  lei 


i  truss  is  greatest  w  lieu  tne  lot 
pan  into  which  this  point  divides^ 


tr  I 

for   ,  C  e.. 


of  tlic 
(a-  t  ir  I  / 


a  maximum  for 


.  f,  t,.  oue-half  of  tbe  weight  of  the  truss 

I 

and  the  full  load.  We  now  proceed  as  follows, 
namely:  Again  draw  A  If  parallel  and  equal  to  or. 


make    .lb  equal 


ir  |  I 


and  Br  equal   
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via. 
trim. 

TV 
bridp 


will  make  the  reader  famil 
may  at  once  proceed  with  Ihe  work  before  us, 
.  to  find  graphically  the  stxwses  of  a  given 


ntnuinu 
at  with 


form  of 
parallel 


truss  in  high 

L-horda.  We 
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therefore  suppose  a  truss  of   the  general  form, 

nor  rs,  tuhave  been  submitted  for  acceptance. 

Since  the  bending  niomeut  ia  greatest  when  tbe 
value  of  the  shearing  force  Li  least,  and  rift  ivrau. 
the  chord  strains  must  Is?  considered  -eparutelv 
i  the  web  strains.  All  chord  strains  ,ue  hurl- 
strains,  compression  drains  in  the  upper 
tension  strains  in  the  lower  chord-,  and  be. 
maxima  when  the  truss  ia  fully  loaded 
limit  ila  whole  length.  Designating  hy  ie 
t  of  the  live  haul  per  lineal  fisit  of  bridge- 
that  on  sidewalk*  included— aud  by  of  one-half  of 
the  dead  weight  per  lineal  foot  of  bridge— Hi  sir 
sv.tein.  etc.,  included— aud  by  1  the  length  of  the 
span,  then  will  (ir-ir^f-  H'represent  the  uiaxi- 
atmg  further  by  h 


tbe  dvptii  of  the  iria*. 


HI 
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maximum  stress  at  the  center*  of  lbs  chord*. 

To  rcproMcnt  this  graphically  assume  any  uue 
venit  nt  scales  for  lineal  and  for  strain  measures— 
the  larger  the  better,  sav  30  ft.  to  the  inch  for 
1  SO.UQm  lbs.  to  tin-  inch  for  straln-iueaa- 
AH  bv  lineal  measure  equal  to  the 
length  of  the  spau  ur,  and  C'i  perpendicularly 

from  tbe  middle  of  AB  and  equal  to  by  strain- 

8  h 

messure.  To  And  tbe  chord  strains  for  the  dil- 
ferent  panels,  drop  a  perpenhcular  from  .1  and 
wake  AA  equal  to  Ci.  and  divide  it  into  aa  many 
equal  parts  as  there  are  panels  in  the  hidf-truss 
abki.  From  i  of  the  line  Ci  draw  straight  lines 
to  the  points  of  division  thus  obtained  on  .1.1', 
and  where  these  straight  lines  are  auccessivclv 
i  ntersected  by  vertical*  corresponding  to  the  panel- 
points  dthi  of  the  truss,  we  obtain  points  of  the 
parabola— moment-curve— AuVAi  .  .  .  B.  Ci 
represents  the  amount  uf  tension  in  hi  and  ti»  and 
of  compression  In  gk  and  U  of  tbe  truss, 
that  portion  of  the  vertical  eh.  which  lies 
the  horizontal  Ab  and  the  point  A  is  tbe 
of  the  strains  in  eh.  mn  and  fg  and  to  respect- 
ively: the  part  of  de  which  lies  between  AB  and 
the  point  t\  is  the  measure  of  the  strains  in  de. 
ng  and  ef  and  op.  And  finally,  the  same  part  of 
ad  measure*  the  strains  in  cull,  or  and  fc  and  us 
when  tbe  truss  is  fully  loaded.  To  provide 
further  agamst  atraius,  such  as  loads  cou- 
csntraUsl  u|*da  sliort  wheel  bases  might  produce 
— Br*  engines,  heavy  safes  on  short  trucks,  etc  — 
we  must  consider  the  excess  of  weight  of  such 
cuuicut  rated  loads' over  the  normal  weight  provided 


ir"/ 

i 

Connect  the  potiitsb  and  «■  with  C.  ami  divide  en-h 
64"  and  (V  into  as  many  equal  |sirta  aa  then-  are 
panels  in  the  truss  there  eight*  and  number  ihi*se 
divisions  ctinsecutively  from  left  to  light:  1,2,3 

 7:  draw  the  lines  1-1  i-i  3— It  4—4 

.7-7,  and  live  intersections  of  the  consecu- 
tive I  in**,  such  us  1—1  with  S— S.  *— S  with 
3  3.  etc.,  will  give  pointa  or  the  shearing 
curve  at  the  middle  uf  the  corresponding  panels, 
ami  tbe  urdiuates  from  AB  to  the  point*  t-.f.  g.k... 
'  will  be  the  measure  of  the  shearing  stresses  in 
these  panels.  To  provide  now  for  the  excels  of 
shear  caused  by  concentrated  loads  take  the  quan- 
tity <x — Uft\  U*t  from  the  -train  acale,  plot  the 
{  same  at  att  and  draw  the  line  xB.  anil  aima-  the 
nliearing  strain  is  taken  at  the  middle  of  the  panel 
move  tits  |K>int  B  to  *  and  draw      parallel  to  Bx.  , 

The  lines  cA.  f"e,  gh.  ki  will  then  give  the  full . 

Bit* *)lt» Of  the  -healing  stress  in  tbe  correspoud- 
|  ing  panels,  id  being  Ihe  tension  in  tie  or  compres- 
|  sum  iu  the  post  ra,—/r.  the  tension  in  the  tie  ur 
compressiuu  in  the  punt  ft.  arid  m>  on  according  to 
whether  we  have  vertical  tuw  and  diagonal  braces 
\  in  the  truss,  ur  vertical  puetsiuid  diagonal  ties.  To 
\  find  the  measure  of  the  strain  in  the  diagonals,  tie 
tliev  braces  or  tie*,  draw  lines  like  Kh  parallel  to 
the"  diagonals,  in  Ihe  directum  of  their  service 
from  the  points  k.  g,  /,  r.  and  their  lengths  IbniUsl 
bv  the  line  zy  will  is-  the  measure  of  the  strain  in 
them.  The  last  point  of  the  curve  which  lies  abort 
tbe  horizontal  and  to  the  right  of  C  limits  the  dis- 
tance for  which  caunter*  are  required:  in  tlie 
diagram  this  m  indicated  by  the  vertical  from  the 
(Mint  I  to  the  right  of  C. 

Having  thus  aaceitained  the  salient  -trains  of  a. 
given  truss— and  the  scope  uf  an  article  like  t  he 
present  precludes  the  working  out  of  details,  etc.. 
etc. — the  next  step  will  be  the  inmparisoti  of  the 
dimensions  of  the  parts  as  stated  in  the  hid,  with 
the  strains  thus  obtained.  Attention  can  lie  called 
here  only  to  tls-  unset  ini|s>rtant  fai-ts.  Keineni- 
ber  always  that  different  part*  of  a  structure  have 
different  service  to  perfonn.  sisne  heavier  some 
lisrhter  service.  To  adhere  rigidly  to  the  rule  that 
"  iron  shall  not  be  strained  more  than  live  tons  in  ' 
tension  and  four  tons  In  compression  per  square 
inch  uf  effective  section,"  la  not  only  not  wise,  but 
rather  otherwise,  for  in  some  parts  more  strain 
may  be  safely  allowed  and  in  others  not  nearly  as 
much  ought  to  be  admitted.  The  following  pro- 
portions will  probably  be  found  to  agree  with  the 
best  practice:  For  parts  under  tension  allow,  in 
bottom  chords  and  main  diagonals.  10,000  lbs.;  in 
counters  and  long  ties  nut  more  than  M.OOfl  lb*. : 
in  laterals.  12,000  Us),  per  square  inch  uf  efntirr  ' 

nuuwure  Compression  member*,  be  they  top  chords  or 
posts,  should  invariably  be  dimensioned  according 
to  either  Gordon's  or  Kankioe's  formula— the  latter 
lajing  by  far  the  preferable  one,  as  giving  results 
in  better  accordance  with  those  obtained 
from  teats.  In  floor-beams  which  are  subject  to 
transverse  strains  not  more  than  7,000  Ins.  per  | 
square  inch  of  Into/  sections  ought  to  be  allowed  if 1 
they  are  riveted  girders,  and  not  more  than  »,OU0 
lbs.  if  rolled  beam*  The  shearing  stress  allow- 
able in  rivets  and  Isdts  should  not  exceed  7.000 
lbs.  aud  the  pressure  upon  the  bearing  surfaos  of ' 


rapidity  of  erection,  and  lesser  cost  for  false-work 
are  its  chief  recommendations.  Considering  tbst 
the  quality  caT  the  joint  is  the  mint  important  cri- 
terion of  the  workmanship  in  a  nridge,  ami  rc 
membering  the  influence  cramped  position*  ami 
weather  must  necessarily  have  upon  a  riveter,  the 
machine-made  bearing  and  connection  w  ill 
riably  he  found  to  take  precc 
riveted  work. 

laud,  but  not  least,  corns*  the  I 
of  attention  to  thin  important  part  of  the  struc- 
ture Is  not  only  the  ca~)ne  of  great  discomfort  in 
the  use  of  a  bridge:  but  also  often  leada  to  ulti- 
mate failure  anil  accident.  A  stiff  floor-system  is 
always  a  pretty  sure  indicaliun  of  a  well  canntruct- 
ed  bridge. 

Insist  iii-iii  full  pmvisiui!  being  made  against 
concentrated  wheel-loads,  and  wherever  possible 
adopt  the  compound  riveted  girder,  in  preference 
to  the  trussed  rolled  beaui.  as  a  fhsir-beam. 

XHH  HISTORY  ANI>  STATISTICS  OF  AMERI- 
CAN   WATER- WORK*. 

bv  j.  nmal  a.  v  wiKs.  a.  \».  »*  .  t:  g. 

lWl«a«i  /ru«n  /sloe  7i. 
CCXXVtll.-  (.ONCOsUl,  S.  H. 

Concord.  New  Hampshire,  in  lal.  43  IV  N.. 
I.aig.  Tl*  80  W..  is  on  both  sides  of  the  Merrimack 
Uiver,  which  is  bordered  bv  rich  Intervale  lands, 
bounded  oa  the  east  by  pine  plains  and  on  the  went 
bv  tva-ky  hills. 

"Settled  in  17*1,  it  was  iiHorpt-iatrd  a*  a  city  in 
Ittov  Waterworks  were  built  by  the  city  in  187i 
under  the  superintendence  of  James  A.  Weston, 
C.  K.  takiug  Ihe  supply  from  Latng  Pood,  or  Pen- 
nacook  Ijdte.  ■'•  miles  from  the  city  ami  from  37  to 
I  A?  ft.  above  it.  The  area  of  the  pond  is  350  acres 
awl  its  water  shed  3  square  miles.  An  earth  dam 
w  ith  a  idoue  heart  wall  i  ft.  w  ide  at  tup  and  3>( 
ft.  at  laittom.  11  ft.  high  and  220  ft.  long  is  built 
in  n  -e  the  outlet  of  Forge  Puud  2.000  ft.  below  the 
original  outlet  uf  Long  Pond.    An  elliptical  brick 

uriduit,  34  try  30  in.,  extends  1,950  ft.  into  the 


si.      i  ne  m njuoi  lie  ™ 

expenditures  in  l*xi 
».rM:  for  n  pairs  ard 
test.  *Jl,t*«>.  The  re- 


lake  and  esmveys  the  water  to  the  supply  main  of 
wrought-irun  and  cement.  14  in.  in  diameter  uod 
3' .  mih*  long.  Distribution  is  by  96>V  miles  of 
wruught-irou  aud  cement  pi|ss,  with  107  Are  hy- 
d ran 137  gates  and  1,731  ta|»;  lj  meters  are 
used.  Service  pipe  arc  of  cement-lined  wruugbt- 
iron  pipe,  and  connections  are  made  with  tin-lined 
lead  |iipe. 

The  populslimi  in  I  SCO  was  1H.S45,  and  the  dally 
cisnsumptinn  7.V),tNHI  gallons. 

The  works  have  cost  »3«."i.(ssi.   The  bonded  deist 
is  «3j0.000  at  «  l»*r  cent.  The  i 
were,  foi  maintenance.  $S,Jt*j 
extensions,  *l.r««.ie:  forintefeat.  *Sl.l 
ceipts  were  f2S..'>34.01. 

Tile  works  are  managed  bv  six  Wattrr  Commis 
-inner-,  John  Kimball  i*  PTesidrDt  ar-d  Willuim 
M.  Chase.  Clerk.  V.  C.  Hastings  is  tbe  Supeintend- 
ent. 

IXX3UX.— rLYMUUTH,  S.  H. 

Plymouth,  New  Haroushire.  in  lat.  43"  45'  N.. 
long.  7IV  44'  W.,  in  on  the  Peuiigewasset  River, 
which  flows  through  a  rugged  region  of  granitic 
rack.  The  town  was  settled  in  1754.  In  1S«1 
water-works  were  built  by  a  private  company, 
under  the  superintendence  of  W.  F.  Lsngdnn. 
The  supply  is  taken  from  two  small  streams  fed 
bv  springs  with  a  watershed  of  about  t, 
square  mile.  An  earth  dam  13  ft.  high  and  8  ft. 
wide  at  top  impounds  the  watrr  in  a  small  reser- 
voir 90  ft.  above  the  highest  part  of  tbe  village 
and  179  ft.  above  the  lowest  part.  The  supply 
main,  6.200  ft.  long,  ia  of  8  in.  diameter,  and  the 
distributing  pipes  of  •  and  4  in.,  all  of  wrought 
iron  and  cement.  Two  mile*  or  distributing  pipe 
are  laid,  with  27  tire  hydrants,  0  gates  and  60  laps. 
The  town  pays  fSS  per  year  for  each  hydrant. 
Service  pips*  an*  of  wrought  iron,  tarred. 

The  po|",,,uion     1-,ufl  m&  tho  ,inii?  ' 
tion  In  ltfetl  was  about  50.000  gallons. 
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The  capital  Mock  of  the  company  in  $30,000,  and 
(he  work*  have  coat  about  til  ,O0U.  There  in  no  debt. 
The  receipts  arv  at  present  (1.500  per  annum. 
W.  F.  Langdon  ia  the  Superintendent. 

CXXXX-—  THREE  R1VEHS. 
Three  Rivera,  Canada,  in  lat.  48"  «'  S..  long. 
73*8l'W..  iaon  the  river  St.  Lawrence,  at  the 
mtwtb  of  the  St  Maurice.    Settled  about  l«30.  it 
wan  incorporated  aaa  citv  in  1857. 

Water-work*  were  huift  by  the  citv  in  1875  under 
the  superintendence  of  P.  N.  Robicbon  and  Henry 
Lor.  taking  the  supply  from  the  Si .  Lawrence  anil 
passing  the  water  through  9  ft.  of  broken  dour 
and  coarse  sand  to  a  reservoir  in  the  wharf  on  the 
From  thin  it  is  taken  through  an  8-ln. 
itht-iron  pipe  130  ft.  to  a  steam  pump  with 
steam  cylinder  ami  J-ln.  pomp  of  94-ln. 
ike,  pumping  directly  into  the  maina,  with  70 
lbs.  ordinary  pressure  and  MA  lbs.  Are  pleasure. 
The  distribution  is  bv  14  mile*  of  cast-iron  pipe 
made  In  Scotland,  of  4.  6  and  4  in.  diameter,  with 
H  lire  hydrants.  36  gates  and  1.700  taps.  Two 
meters  are  in  use.    Lend  service  pipes  are  used. 

The  population  in  18S*>  was  10.000,  and  the  daily 
consumption  130.000  gallons. 

The  works  have  cost  * 13.1,000,  which  is  the 
amount  of  bonded  debt  at  8  per  cent.  interest.  The 
receipts  to  1883  have  l»'en  170,000. 

[n  1880  the  expense*  nf  maintenance  were  $12,. 
0O0  ami  the  receipt*  *U.(IO0. 
O.  7..  Hamt-1  ia  the  Superintendent. 

CTXXXI.— RrRKKA. 
Eureka,  Nevada,  in  lat.  US"  30  N.,  long.  Ill'  ID 
W.,  is  in  the  Humboldt  Mountain  range.  It  wits 
settled  in  1864.  Water-wnrlu  were  built  in  1H71 
by  Xlaj.  W.  W.  McCoy  as  a  private  enterprise. 
The  water  of  springs  is  collected  in  8  tanks.  Hold- 
ing 250.U0O  gallon-,  and  distributed  by  gravitv 
through  one  mile  of  0-in.  cast-iron  pipe,  with  SO 
Kre  hydrants.  8u  gates  ami  700  taps.  Ten  meters 
are  In  use. 

Tike  town  pays  $3,uoO  |s>r  annum  for  use  of 
hydrant*.    *A  rnnght-iron  pipe  is  used  for  s*r- 

\  [ces. 


sionens,  is  Secretary  and  acting  Superintendent. 

LI 'XXXIV .  —  SCllKsreT*!)  *■ 

Scbenectadv,  New  York,  in  lat.  42"  50'  N„  long. 
7?  53'  W.,  is  on  the  Mohawk  River.  It  was  settled 
in  created  s  borough  in  1765  nnd  incorpo- 

rated as  a  citv  in  1798.    Water-works  were  built  in 
1K71  by  a  private  company.    A  Alter  gallery.  100 
ft.  long  9  ft.  wiiie  and  9  ft.  high,  below  low-water 
mark  in  the  Mohawk  River  and  along  its  shore, 
walled  and  arched  with  brick  and  surrounded  with 
gravel,  furnishes  clear  water,  except  at  high  stages 
of  the  river,  when  the  yield  ia  slightly  turbid.  Six 
Holly  pumps  of  10-in.  bore  and  14-in. 
ated  by  a  Holly  engine,  force 
the  mains,  with  an  ordinary, 
lire  pressure  of  110  lbs. 

Distribution  is  by  11  miles  of  wrought-iron  and 
cement  pipe,  of  13-in.  to  4-in.  diameter,  with  132  1 
lire  hydrants,  56  gates.  500  taps  and  20  meters.  | 
The  city  pays  ¥71.88  per  year  for  each  hydrant. 

The  population  in  1880  was  18,1175.  and  the  daily 
consumption  was  1,000,000  gallons. 

No  financial  statistics  am  furnished. 

Charles  Stanford.  Jr.,  is  Secretary  of  the  com- 
pany. 

ex  xxxv  — owes  soron. 
Owen  Sound.  Canada,  In  lat.  44  8tK  N„  long. 
M"  10  W.,  is  at  the  head  of  Owen  Sound,  an  arm 
of  the  Georgian  Bay,  on  the  eastern  side  r.f  Lake 
Huron.  The  town,  which  was  settled  in  1840  and 
incorporated  in  1856.  is  in  a  valley  half  a  mile 
wide  and  a  mile  and  a  half  long,  with  hills  100  ft. 
high  on  throe  side*.  The  Sydenham  River  flows 
through  the  valley  and  the  town. 

Water-works  were  built  by  |>rivate  enterprise 
in  1880,  after  the  plans  of  William  Kennedy,  Jr. 
A  copious  spring  flowing  out  of  the  rock  3' 1  miles 
from  the  town,  and  177  ft.  above  it.  is  conveyed  bv 
.  H-in.  and  10-in  cast-iron  pipes  tu  a  reservoir 
*  town  on  a  blue  clay  hill.  161  ft.  above  the 
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is  in  excuva 


The  population  in  Iwu  wa 
sumption  is  not  known. 

The  works  have  .s»t  960,000.  No  further  Imam 
cial  statements  iuv  given. 

It eorge  K.  tillss  U  the  Superintendent. 

OXXXII.--AI.PKNA. 

Alpena,  Michigan,  in  list.  4.V  N.,  Iisng.  8:1*  atr"  W., 
is  on  Thunder  Bay.  lake  Huron,  at  the  mouth  of 
Thunder  Hay  River.  It  was  incorporated  asa  city 
In  1871.  Waterworks  were  built  by  a  private  coin- 
nun  v  in  1879,  taking  the  supply  from  tile  bay.  An 
inlet  crib  of  Hue  timbers,  bolted  together  arid  rilled 
with  stone. was  sunk  in  IB  ft.  water,  1 miles  from 
shore.  A  24-in.  WyekolT  wooden  pipe  conveys  the 
water  from  the  crib  to  the  pump  well  on  the  shore. 
Another  pipe  brings  water  to  the  well  from  a  pond 
on  Thunder  Bay  River.*  One  Dixon  duplex  pump 
or  9-in.  bore  and  18-in.  stroke,  and  3  Holly  rotary 
pumps,  driven  by  9  I  .cfiYJI  turbine  wheels  of  87;;; 
and  30-in.  diameter,  pump  directly  into  the  mains, 
with  ordinary  pressure  of  40  lbs.  and  fin-  pressure 
of  80  lbs. 

The  distribution  pi|s-»  are  WyckofFs  woraieu 
pipe  of  from  16-in.  to  4-in.  diameter;  9?^  miles 
are  in  use,  with  80  tire  hydrants  and  370  taps. 

The  population  is  alwu't  .1.000  and  the  daily  con- 
sumption  405,000  gallons.  This  quantity  is  only 
pumped  hy  keeping  waste  pipes  open  all*  tile  time 
to  insure  constant  circulation  in  the,  pipes. 

Some  trouble  was  at  first  experienced  with  the 
long  suction  pipe  to  the  crib.  An  air  pump  was 
attached  to  exhaust  air  which  entered,  and  It 
works  successfully. 

No  financial  statistics  are  given. 

W.  H.  Johnson  is  Secretary  of  tin 
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The  works  are  managed  by  a  Board  of  Com 
■ulssionors.  John  C.  Rroatch  is  the  Secretary  and 
Superintendent. 

CCXXXVII1.— SBW  BRIUUTON.  Pa. 

New  Brighton,  Pennsylvania,  in  lat.  40  44'  N.. 
loDg.  80'  2?  W„  on  Beaver  River.  8  miles  from 
its  junction  with  the  Ohio  River,  is  on  three 
benches  or  terraces,  each  about  100  ft.  high.  It 
was  settled  about  18U0. 

WatiY-wurka  were  constructed  in  1880,  by  Joseph 
Flaunery,  for  a  private  company,  taking  the  sup- 
ply from  springs  under  the  bed  of  the  Beaver  River, 
a  large  caisson  or  well  being  sunk  and  tightly  en- 
closed to  keep  out  the  river  water,  and  pumping 
by  a  Worthlngton  duplex  pump  driven  by  water 
power  into  a  reservoir  814  ft.  above  the  river.  A 
steam  pump  built  hy  Wilson.  Snyder  &  Co.  is 
used  when  the  water  power  is  i 
reservoir  holds  1,000,4 

Distribution  is  by  10  miles  of  cast-iron  pipe  of 
from  10-in,  to  8-in.  diameter,  with  31  fire  hydrant*. 
90  gates  and  950  taps.  Lead  service  pi|>e  are  used. 
The  town  pays  $50  each  per  year  for  hydrants. 

The  population  in  1880  was  4,314.  The  con- 
sumption  is  not  slated. 

The  stock  of  the  company  is  $50,000,  ai 
is  a  bonded  debt  of  (35,000.  bearing  6  per 
terest. 

Further  financial  statements  are  not  furuisl 
R.  E.  Hooped  is  the  Treasurer  and  Superin- 


CCXXXUI.—  BETHEL 

Kelhel.  Connecticut,  in  lat.  41'  3i'  N..  long.  73' 
8'  W.,  ia  In  a  valley  surrounded  by  bisb  bills.  It 
was  Incorporated  "as  a  borough  in  1848.  Water- 
works were  built  by  the  borough  in  1878.  utter 
plana  of  W.  B.  Ridor,  C  E.  An  earth  dam  2on  ft. 
long  and  30  ft.  bub,  with  a  heart  wall  of  rubble 
masonry,  impound*  a  small  stream  running 
through  a  ravine,  and  forms  a  reservoir  of  83  acres 
area  and  holding  84.000.000  gallons,  170  ft.  above 
the  town  and  I'g  miles  distant  from  it. 

The  millet  chamber  lain  three  compartments, 
tho  first  containing  900  bushels  of  charcoal  and  the 
second  100  lbs.  of  sponge,  through  which  tie-  water 
is  filtered  and  passes  into  the  ciejr  waj/er  division. 
This  filter  is  reported  as  working  well.  From  the 
eluunbera  13-in.  pipe  conveys  the  water  through 
the  dam,  and  then,  reduced  to  10  in.,  lewis  to  the 
town,  about  3  miles.  Distribution  is  by  3l$  miles 
of  cast-iron  pipe  of  from  i  to  4-in.  diameter,  with 
38  fire  hydrants,  38  gates  and  IM0  taps.  Service 
pipes  are  of  galvanized  iron. 

The  population  in  IMS0  was  2,791.  The  con- 
sumption is  not  known. 

The  works  have  cmt  «3".""«).  T»ic  Ismded  debt 
is  *25,O0O  at  «  per  cent,  interest. 

The  cost  of  maintenance  in  18*0  was  *160  and 
the  receipts  91,898. 
The  works  are  managed  by  three  Water  Com. 

Ell  W.  Gilbert,  one  of  the  Commls- 


inthe 

main  street, 
broken  stone 
US)  gallous. 

Distribution  is  by  A  miles  of  cast-iron  pipe  of 
!  10-ln.  to  4-in.  diameter,  with  90  tire  hydrants, 
,  8  gates  ami  1 75  taps.    Tlie  town  pays  950  'per  year 
!  foreach  tiro  hydrant.    Service  pipes  are  princi- 
pally of  lewl.  with  some  iron  pipe  for  long  dis- 
tancex.    The  |si|«ulnti<Ki  is  about  5,000,  and  the  I 
|  daily  consumption  in  !88t  aiamt  50,1100  gallons. 
Tn*  works  coat  £15,000.    The  expenses  of  main- 
tenance are  very  small.   The  receipts  are  not  fur- 
I  nished.    The  works  are  owned  by  S.  .1.  Parker  and 
It  Nottcr.   The  town  has  the  right  to  bur  the 
works  in  1891.  at  a  valuation. 

LVXXXVI.  — TITt  sVUJJC 

I  Tituavillc.  Pennsylvania,  in  lat.  41*87  N.  long.  79* 

1 48  W..  is  on  Oil  Creek,  on  ground  sloping  geutly 
to  the  south  and  surrounded  by  hills  about  100  ft. 

1  high.    It  was  incorporated  as  n  city  in  l*r»n,  I 
Water-works  were  Imilt  by  tlie  city  in  1878,  under 
the  superintendence  of  M.  K.  Ilassett.   The  supply 
U  taken  from  two  wells  18  ft.  in  diameter,  and  33 

'  ft.  deep,  dug  in  a  gravel  stratum  near  the  crock. , 

i  A  Holly  steam  engimtandpumpsfMivvrthe  wutrr 
directly  into  the  mains,  with  an  (ordinary  pri-mure 
of  40  lb*.,  and  lire  pressure  of  05  llsi.    A  new 

1  rotary  pump  was  put  m  in  1HS0.    Distribution  is 
bv  9  miles  of  cast-iron  pl|W*.  of  from  15-in.  to  4-in.  , 
diameter,  and  some  t  in.  wrought  Iron.    There  are 
83  fire  hydranls  and  645  taps;  7  meters  are  in  nse.  . 

i  Service  pipes  are  of  wrought  Iron.  The  popula- 
tion in  I  SKI  was  9,046  anil  the  daily  consumption 
904.000  gallons. 

•  The  works  cost  tl48,*35.  The  interest.  »xt«n- 1 
1  sions  and  maintenance  have  cost  9105,334.95  to 
Dec.  81.  1SSI.  The  gross  receipt*  to  that  date  have 
been  $51,870.81.  The  hooded  debt  is  #,138,385. 
with  Interest  at  8.  7,  8,  and  5  per  cent.  The  ex- 
pense* of  maintenance  in  IH81  were  «9.o-V».58.  mid 
the  receipts  (8,414.31 

S.  C.  Roof  is  the  Secretary  and  O.  W.  Angler 
the  Superintendent. 

OtaOfXflL— HIPULETOWX,  CAINS. 
Middletown,  Connecticut,  in  lat.  41"  33  N.,  long. 
73'  40'  W..  k  on  the  Connecticut  River,  on  ground 
rising  from  the  river  westward,  175  ft.  In  -4  mile. 
It  was  settlesl  in  1 850  ami  Incorporated  as  a  city  in 
1784.  Water-works  were  built  by  the  citv  in 
1808,  afttr  the  plans  and  under  the  superintendence 
of  George  A.  Bishop.  C.  E.  An  earth  dam  w-rosa 
a  ravine  impound*  the  drainage  of  square  mile 
in  a  reservoir  covering  70  acres  and  averaging  10 
ft.  in  depth,  188  ft.  above  the  main  tuisinc**  street 
of  the  city,  and  45  ft.  above  the  highest  residence 
district.  For  filtering  the  water,  a  double  wall  nf 
brick,  tilled  in  with  stone  and  gravel,  was  pro- 
vided. There  ia  no  way  of  denning  this  filter,  anil 
during  the  hut  weather  the  water  is  better  outside 
than  in  the  filter.  Distribution  is  by  gravity, 
through  17^  mile*  of  pipe.  Tile  first  pi(w  laid 
was  of  wrought  iron  and  cement.  Later  exten- 
sions are  of  cast  iron.  Vhere  are  8.1  hydrants.  100 
gates  and  1,300  tii|is  :  5  meters  are  used.  Service 
pi  pes  are  of  galvanU.-d  iron.  The  citv  pays  from 
luxation  »;t0  |>cr  year  Tor  double  hydrants  and  «33 
for  single  ones. 
Tim  population  in  1880  was  11,731.  and  ll«  daily 


The  receipt*  of  statistics,  as  follows,  is  t 
edged  witli  thanks: 

From  Henry  Scheld.  *lati»lif*  and 
of  the  water  or  Yreka.  California. 

W.  F.  Langdou.  agent,  statistics  and  water 
of  Plymouth,  N.  11..  Aquetluit  Co.  From  tjeorge 
P.  Meueely,  president,  statistics  and  water  rates  of 
the  water-works  of  West  Troy.  N.  Y.  From 
Jacob  L.  Kuehns.  superintendent,  statistics  of 
water-works  of  York,  Penn.  From  (ieorge  H. 
Lincoln.  su|ieriiitend>nt.  statistic*  and  waU'r  rates 
of  the  water-works  of  Big  Rnpiils.  Mich.  From 
John  C.  Broatch.  sis-tetsry  and  superintend- 
ent, statistics  of  the  water-works  of  Midilktown, 
Conn.  From  tho  water  commissioners,  full  art  of 
reports,  statistics  and  water  rates  of  the  water 
works  of  Concord.  N.  H.  From  M.  V.  B.  Rowley, 
manager,  statistics  of  water-wurks  of  Lvons. 
N.  Y.  hVom  E.  Hibburd.  clerk  of  Water" Co., 
statistic  and  water  rates  of  the  water-works  of 
Schcneoladv,  N.  Y.  From  W.  D.  Middle- 
ton,  su|M-rlntendeiit,  report  for  1S80,  water 
rates  of  the  wat«r-works  of  Cauideu.  X.  J. 
From  Caleb  Lombard,  geneial  agent,  statis- 
tiis  of  tlie  water-works  of  Chelsea,  Mass. 
From  S.  J.  Parker,  statistic*  of  the  water-works  of 
'  'wen  Sound,  i Canada.  From  S.  C.  Roof,  secretary, 
report*  for  1879  and  1881,  stati*tic*  and  water  rate* 
of  tho  water-vmrks  of  Titu»ville,  Pa.  From  P.  S. 
Williams,  secretary,  statistic*  of  tls?  water-work* 
nf  Stnnidaburg.  l*a,  Fnau  R.  E.  HiMipes.  *n|s-r- 
inUmdent,  statistics  ami  water  rates  of  the  water- 
works of  New  Brighton,  Pa.  From  S.  D.Miller. 
su[a*rintemlent.  statistics  and  water  rates  of  the 
water-works  of  Oil  City.  Pa.  From  Mark  H. 
Richards,  president  of  Gas  &  Water  Co.,  statistics 
and  water  rates  of  the  water-works  of  Pottstown. 
Pa.  From  F.  F.  Forbes,  superintendent,  the  re- 
port of  the  water  board  of  Brookline.  Mas*.,  for 
year  ending  Jan.  81,  1883.  From  S.  P.  Ax  tell, 
secretary,  the  eleventh  annual  report  of  the  t 
of  the  water-work*  of  Columbus.  0. 


LITERATURE. 
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EmjinteiM  and  Mechanic*  Pocket  Bos*.  Fortv- 
Hrst  edition,  reeked  and  enlarged,  bv  CHaS.  H. 
Haswell.  civil  engineer,  1883. 

It  is  scarcely  necessary  to  say  anything  in  com- 
mendation of  this  well  known  and  fully  apprecia- 
ted hand  book  for  engineers.  The  fact  of  Uie  for- 
ly-flrst  edition  being  called  fisr  indicates  pretty 
clearly  the  value  hitherto  set  upon  it  by  such  as 
.have  had  occasion  to  consult  its  pages.  Notwith- 
standing the  increased  number  of  such  aids  which 
have  appeared  si  nee  the  issue  or  the  first  edition 
we  luive  always  kept  a  copy  of  this  one  ou  our 
shelves,  as  containing  matter  which,  if  found  else- 
where, wa*  *till  more  accessible  in  point  of  ar- 
rangement and  clearness  of  ivpe  ami  diction,  in 
1 1  as  well  I  ban  in  any  of  it*  rival*.  The  present 
edition  of  730  page*,  beside*  other  matter,  which 
has  Isn-n  revised  and  rearranged,  to  the  exclusion 
of  matter  out  of  date,  is  peculiarly  rich  in  all  that 
|s-rtains  to  steam  engines  and  Isiilers.  whether 
stationary  or  locomotive,  simple  or  compound; 
and  we  recommend  the  H  Puoket  Buok"o»une  en- 
titled to  a  prominent  place  in  the  lihrary  of  all  in 
tntmii 
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which  are  circular,  or  flat  elliptic*!  for  want  of  station  for  each  radial  system.  It  is  intended  to 
sufficient  height  under  street.  The  width  of  the  pump,  besides  all  sewage,  an  amount  of  rain-water 
egg-shaped  section  is  two-third*  it*  height.  The  { of  equal  quantity.   The  following  notes  refer  to 


Po/mlallim 
1,11H,830. 

.•Irto.  Mum,  iiol,  15,039  acres;  area  of  lowland. 
9.063  acres:  un  it  of  highland,  4,645  acres;  area 
built  up,  0,450  acre*. 

Dieelliug.~ Number  <.f  house*,  about  21,000; 
number  of  dwelling*  to  one  house,  11.5;  average 
number  Inhabitants  per  dwelling.  4.0:  average 
number  lnluibitaut*  per  house.  53. 

Mufrr  St-pply.— Pumped  from  River  Spree,  81.7 
gallons  per  bead  daily. 

Mortality. — Average  fora  number  of  years,  OO.e. 
There  has  been  a  gradual  decrease  from  1*7:!. when 
it  wan  83.0.  to  isfo.  when  it  was  27.7— the  lowest 
rate  since  186T. 

Slelcorotogicnl  —  Temperature,  mean  annual, 
48.30  Fahrenheit.  Lowest  dailv  mean.  1S50.  Jan. 
23.  —3.44;  Highest  daily  mean,  1MB,  July  30, 
05.18;  coldest  observed  temperature.  Jan.,  1633, 
—26.00. 

iiuiu.—  Annual  mean,  33.03  in.:  uuiuler  of 
rainy  day*  per  annum,  averaged  for  several  years, 

Maximum  »torra»,  Julv  11.  1858.  2.50  in.  fell 
in  14  hour*  -  .000  iu.  per  minute:  .60  In. 
fell  in  20  minutes  -  .0-10  |*-r 

Topograpltical, — Situate  o 
Spree,  a  small  river  rising  in  Central  Germany, 
and  a  few  miles  from  its  continence  with  the 
Havel  River.  Low  water  in  the  Spree  is  ulsuit  95 
ft.  above  mean  tide  iu  the  Baltic.  The  discluirge 
of  the  Spree,  which  averages  from  100  to  200  ft.  in 
width,  is  at—  runic  r<wt 

l.OtHI 

UfH 

The  river  runs  through  the  t-ity  in  several  arms. 

Ptigtieal.— The  city  is  closely  built  up  in  the  cen- 
tral aud  eastern  section.  The  western  contains 
the  parks  and  villa-residences.  Tlie  streets  are 
comparatively  wide,  and  are  mostly  jwved  with 
stone  block*.  Recently  asphalt  is  being  much 
need.  - 

Geological — In  the  older  city  .mil  lowland  the 
surface  to  n  "lepth  of  5  ft.  is  of  went  fnrma- 
tion.  either  dug  over  or  rilled  in.  Ik-low  is  alluvial 
sand  Jrom  II  to  40  ft.  thick,  and  Is-low 
this  is  diluvial  loam  and  cans'  gravel,  rising  to 
the  subsoil  water-level  at  a  few  place*  in  the  lower 
city.  Near  the  river  there  are  m  iiouoiuil  beds  of 
peat  and  of  infusorial  earth  in  depths  of  6  to  26  ft. 
Management  of  Public  llori's.— Each  depart 


pumping  maim  are  of  iron  and  1  meter  diameter 
l*xo  each,  except  ono,  which  is  only  three-quarters  of  a 
meter  iu  diameter.  The  size  of  the  sewers  is  deter- 
mined by  Erudwein's  formula  in  the  following 
form,  for  meters: 


Circular  sewer*,  running  full,  » 


Egg-slia|**l  ■ 


3  0450 


5  log,  r  +  lug.  m 


werti,  running  full, 

5  log,  r  +  log.  » 


Uy.  O  =  2.2420  s> 

i  full, 


Log.  D 


:  2,0608  r  ^SlL^JSSLI 


csrdluarT  low  **I«r 
Extreme  !>.-«  wtf.-r 

Ontluary  hiirh-sraler 
Ext  reins  itu-h  walsr 


in  which  V  equals  velocity  in  met.  is  |s-r  second:  i* 

stM^L^J.'T.Ii'tl.'  l„..,Ls  .,f  tlso  tl""  m*an  nidiu*:  » the  sine  of  the  slope,  and  D 
.Situate  on  both  banks  of  the  ||(e  .^.^^  jn  puU).  „„.,,.„  |M.r  MJ,,,1U),  .rUt. 

quantity  ..f  rainfall  Used  for  calculation  is  J  in. 
per  hour,  of  which  i  is  assumed  to  evuporute.  i  to 
penetrate  the  \  r>  Mind,  uud  the  remainiugf  (7  tuilli- 
.  meters  per  hour)  to  enter  the  sewers. 

The  quantity  of  sewage  ek Intuited  is  130  liter*!  90 
gullonsi  1st  iluv  [s  r  inhabitant,  of  which  one-half 
run*  off  in  V  hours,  and  for  600  inhabitants  per 
hectare  (824  per*uu*  per  acre).  At  present  then' 
are  only  half  this  number.  The  luiuinium  size  for 
pi|n-  w-wers  is  8  in.:  maximum.  20  in.  The  brick 
sewers  arc  classified  Into  eleven  types,  varying 
from  one  meter  to  two  meters  in  height. 

Depth  and  (trad**.— Die  depth  of  cellars  was 
regulated  by  the  sulssoil  water,  w  bicb  stands  at  * 
1  meter  ulsjve  mean  water  near  the  river,  ami  ut  + 
2.2  meters  at  the  upper  end  of  the  low  er  city.  Cel- 
lars must  be  1  ft.  above  rabaoil-wat.-r level.  IVptb 
of  pipe  sewers  varies  from  I  meter  to  4  meters  lie- 


system  III. .  as  it  is  the  only  one  entirely  finished. 
The  rest  will  bo  in  similar  proportion*.  The  sta- 
tion contains  buililing*  for  engines,  boiler*,  coal, 
employes,  etc.,  a  well  fur  water  of  condensation,  a 
large  circular  catch-basin,  with  screen  and  an 
overflow  to  river.  There  are  0  engines  (WoohTa 
horizontal),  two  coupled  to  one  fly-wheel,  with  a 
total  of  380  horse-power,  driving  six  pump*,  with 
n  capacity  of  1.000  cubic  feet  per  minute.  Only 
three  of  the  pumps  are  ordinarily  in  use.  the  other 
three  being  kept  for  rainy  weather.  In  1678, 
■l.bSO.lO©  cubic  meters  w  ere  pumped  to  Osdorf,  re- 
quiring 25.500  hectolitres  coal  at  a  cost  of  88,500 
marks  (1,276.280.000  gallons,  with  3,380  cubic  yard* 
coal,  costing  18,400).  The  lift  to  the  southern 
farm,  Osdorf,  is  75  ft.;  to  the  northern  farm, 
Fulkciibcrg.  105  ft.  _ 

.Uun'WaueoKS.— Fur  crossing  the  canals  there 
'  e  bridges  and  one  inverted  svphun. 
and  ronafmcfioM.— Materials  used  for 
are  pressed  brick  Mil  terra -cot  ta  pipe.  The 
ordinary  sewers  are  all  pipe ;  the  main  collector* 
are  brick. 

The  brick-work  is  made  water-tight  with  the 
greatest  care,  because  all  of  the  ordinary  flow  of 
sewage  must  be  puiuped.  Wedge-shaped  brick* 
are  used  for  arches,  of  four  pattern*  for  diameters 
from  1  meter  to  2  meters.  Bricks  molded  to  circu- 
lar curves,  both  headers  and  stretcher*,  are  iiwsl 
for  nun-hole*.  Sine  of  ordinary  bricks  i*  9|  in.  by 
4f  in.  by  84.  in.  Pipe  newer*  are  also  laid  with 
greatest  rare,  from  the  lowest  point  upwurds.  The 
pipes  an-  jointed  w  ith  gasket  and  puddled  blue 
cUy  on  the  outside,  and  cement  from  tlie  inside  if 
the*  pipe  is  large  enough.  This  jointing  has  given 
perfect  satisfaction.  The  foundations  for  sewers 
are  usually  concrete,  from  1  ft.  to  3  ft.  0  in.  deep. 


KsiUsl  system. 


low  surface,  and  of  brick  sewer*,  which  are  laid  J"  "  [".'„  sm» 
deeper  to  act  as  collectors,  from  3  meters  to  5 
meters.  The  latter  an-  often  t*-low  subsoil-water, 
and  are  marie  water-tight  with  great  care.  The 
grail)*  are.  as  a  rule,  verv  light,  on  account  of  the 
Hatnes*  of  the  country.  The  minimum  grade*  uses! 
are  for: 


I:*jOO 
MSOO 
l:s«i 

Pipe  sewers  frequently  have  a  drop  in  the  uiiiti 

bono. 

Junction:  Connections,  Ortr/toie»,  Outfall: — 
Tlie  junctions  of  large  sewers  are  generally  marie 
at  right  angles,  except  where  streets  join  at  acute 
angles.  They  are  usuallv  in  rectangular  ehsmlier*. 
with  a  cylindrical  arch,  and  in  a  few  of  which 
there  is  a  tongue.    Funnel  arches  are  avoided. 


v. 

i  VI... 
VII 
VIII 

IX..- 

I  X.... 

XII 


mentis teXj  by  .VjSJ  e^ue^r,  re*^n»^"to  iKStiat  cZ^VS^iXXb 
the  municipal  council.  Tlie  design  and  con-  pipe 
•traction  of  the  new  sewerage  works  are  under  a 
special  and  temporary  department.  Other  nutters 
and  the  execution  of  the  works  are  in  charge  of 
division  engineers,  one  for  each  main  drainage 
area  tradial  system),  who  have  each  a  corps  of 
several  assistants,  according  to  amount  of  work. 

Design  and  Cowd ruction  of  Srtrrrayt  H'rirJb*— 
Otneral System  and  Alignment.—  Combined  water- 
carriage  and  disposal  on  sewage  farms.    As  oil  When  curves  are  made  to  enter  the  chamber,  thev  .  r""*"* 
sewage  require*  lumping,  and  iu.  the  *..rfa<-e  of  mostly  luve  a  very  short  radius.    No  allowance  is  « 
the  city  w  e^xtremelv  flat  and  low ,  it  is  rtiv  idr^u  into  made  for  lo*«  of  head  in  the  curves.  Over- 
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Length  <rf  *e» 


I860: 


np*.. 

i  n.  k 


Dwellings  (not 
Di»tnnce  from 
8  miles. 

Lift  of  pump*.  71"  ft. 
Sewage  reaches 


i  sewage 


in 

Greatest  calculated  dilution  of  sewage  at  the 


12  independent  artificial  drainage  arew  or  districts  Jg^  of  which  there™™  a  great  number  be*ide.  roI^jr^mH„n^Z.!.t^^^ 
to  obtain  bettor  gradient* .and  le«  depth  of  sewers.  thrm  ^        pumping  stations,  are  arranged  so     Greatest  dilution  wh.ii  srwers  are  running  full. 


Each  one  w  railed  a  "radial  system,  andtlieyare  tnat  tlwy  can  bn  arljustod,  with  regard  to  tl* 
numbered  from  I.  to  XII.  The  city  proper  la  eov- ,  ncjKht  of  water  in  the  river,  by  iron  bars  of  square 
ercd  by  hve,  I.  to  V.;  the  rest  are  ^npberal^        j  uxHun  (3  in.  by  2  iu.\  which  ire  placed  loosclv  on 


1  to  158.2. 

JN  HClCSCS. 

connection*  arc  obligatory,  since  1874,  a* 
usewerislaid  in  front  of  property.  AllrYcre- 

lowest  point,  the  pumping  station,  and  from  here  [  whirb.  therefore,  can  be  raised  and  lowered  any  ments.  waste  and  rain-water  must  be  led  into 


Thewwage  from  each  district  Is  collected  at  a  j  wh"„thVr"acfoss"the  opening  ud  form  n  ilatn" 


Owner*  must 

submit  a  plan  of  a  i-omplele  house-drainage  for 

■  within  f 


Ce**-pno]s  are  pmhibised. 

omplete 
must  be 


raised  Uirough  iron  mains  to  either  of  two  farms,  distance  at  pleasure.  These  dam*  are  used  to  pn:- 
one  situated  to  the  northeast,  tlie  other  to  the  vpnt  ,h(.  ingr,.8H  of  river-water  during  it*  lugh 
south  of  Berlin.     The  stations  are  situated  at  or  .u,^.   There  are  two  ultimate  outfall*  Tor  the 
ro-ar  the  river  or  one  of  its  branches,  and  the  sew-  »ewagv— one  on  tlie  Osdorf  farm,  the  other  at  the  .. 
ers  radiate  from  it  over  the  district.     At  pn-scnt  palkenberg  farm.  At  present  much  of  the  sewage  to  rigid  inspection. 

only  Radial  System  III.  is  finished,  I.  and  II.  aire  !  ,,()]  flow  s  into  the  Spree.  Ihtptmal  of  .Srirvijj.'.—  All  of  the  sewage  is  to  be 

nearly  so.  and  others  hove  heen  commenced.  The      Ventilation.—  The    ventilation    of   sewers    Is  pumissl  and  distributed  over  two  farms  for  irriga- 
pumps  are  intend)*!  to  mi*c  liesidis.  the  sewiige  achieved  bv  perforated  man-hole  cover*  In  the  '" 
only  a  first  flush  of  rain-water;  therefore  numerous  mMd|e  of  tht,  ttTvlA%  hv  tbe  8trt^.t  iuMll  a,„l 

overflows  are  jirovided  to  relieve  the  punqisof  any  ,(T  lh„  pip,,H  nf  the  houses.  No  obieetionable 
Kreater  quantity.  ()n  bnmd  stn*-U.  over  00  ft.  m  t]^„r  ^  (>,.„  noticed  lo  arise  into  the  str**t.  and 
width,  a  sewer  luis  lieen  bud  on  each  sl<h-  All  tht}  ait  ;„  ,n,.  „.w,.rs  themselves  has  but  u  flight 
Hewers  areas  much  as  |**eMliie  connected  with  each  ^mell. 

oUier.  and  U'lnisinirilv  seimratod  only  by  valves.      l(au  hute*  —T\vr  man-holes  are  genernllv  situ-  »  miles  from  the  center  of  Berlin,  with  at 
In  order  to  avoid  dead  ends,  to  flush  lower  from  j  a,,.a  AixnlXv  over  the  sewer  uud  an-  covered  hv  a  tion  of  72  ft.  above  the  Spree,  and  an  area  of 
higher  mum*  (Lindley  uruiclple).  and  to  permit  the  circular  cost-iron  grating,  open  m  ar  the  periph'crv  2.050 

sewage  to  flow  Into  otlwr  sew  ers  in  case  of  stop-  HIM|  cnUiiniug  hl.»  k»  of  wo.*l  iu  the  mid.lle  for     A  novel  feature  ale  the  « 

deadening  noise,  (hie  inch  or  two  Mow  the  cover 
is  u  sheet-iron  plate  to  catch  street  dirt,  with  boles 
for  ventilation  in  the  middle.  The  man-holes  un- 
descended by  cast-iron  steps  set  Into  tin-  wall. 
Man-hole*  are  placed  at  ull  street  crossings  uud 
change*  of  directions:  otherw  ise  thev  an-  rmm  200 
to  8i«i  ft.  apart. 


page  in  any  one.  All  pipe  sewers  are  laid  in 
straight  lines  between  man-holes  iRawlinson  prin- 
ciple!. In  general  tlie  eeweiw  are  divided  into  col- 
lector*, which  are  deep  and  built  of  brick,  into 
pipe  sewer*  for  the  branches;  and  higher  district*, 
and  into  storm-water  overflows,  for  which  pur- 
tiallv  old  sewers  were  mad)'  use  of.     Tin-  present 


,'xainination;  uud  it 
eks  after  u|rprovul 


tion  and  nitration:  one  to  the  northeast,  for  the 
part  of  the  city  north  of  the  Spree:  the  other  to 
tlie  south,  for  the  southern  portion.  The  former 
i  ut  Falkenberg,  0  mile*  f nun  the  center  nf  Ber- 
lin, with  an  elevation  of  103  ft.  above  the  Spree, 
and  an  area  of  1,880  ucres:  tlie  latter  Is  at  Osdorf. 


plan"  waa  adopted  in  1*78, 
commission  appointed  in  1MI7.  The 
signed  by  Mr.  Ilobrecht. 

ShajK  ami  Size  of  .Sriecm.  —Circular  pipe  sewers 
an  used  up  to  30  in.  duune^-r.  Brick  sewers 
are  egg-shaped,  except  some  of  the  larger  ones. 


into  nhi  h 

sewage  is  turned,  after  vegetation  ceases,  to  a 
depth  of  2  ft.,  and  allowed  to  soak  away.  Tlie 
odor  freui  them  is  very  great.  Inst  no  hoirsc*  are 
within  a  mile.  In  tin1  spring  the  ground  isplowisl. 
and  summer  grain  of  excellent  quality  grown  iqsm 
it.  Tlie  Falkeiils'rg  farm  i*  not  yet  prepared.  Os- 
dorf receive*  the  sewage  fnuii  Itiulial  Sysleios  I,. 


...    OfMlt.  ..Oil  ....  .......     .m. ......      .  ... 

inquiry  ot  ii  (MiVes.— The  gullies  huve  u  borixoulid  inlet  in  II.  ami  III.  through  two  mains,  I  meter  iiiiliauieU  r 
system  is  d>-  the  nutters,  the  tfrutiiii:  brim;  151  in.  bv  1SH  in.  each.    Tlie  farm  is  div  Uh-d  into  liehis.  m.  adows. 


^ JMr  Kutfctiisi  ilennif 


,n.*»irtO.\.ll  ,nsl 


the  gutters,  the  gruting  being  15|  in.  by  l«j  in. 
Thev  have  a  catch-basin  26  in.  square  and  84  in. 
deen  below  the  outlet-  The  entire  depth  of  the 
gully  is  7  ft.  4  in.  below  the  gutter,  liullies  are 
never  placed  ut  in  tors*  **t  ion*  or  ncur  enmsings,  hut 
tlie  block. 


each.  Tlie  farm  is  di\ ided  into  tlehls.  meadow*, 
vegetable  gardens  uud  winter  basins,  w  hieh  are 
fields  in  summer.  Al*>ul  1,000  acres  are  ut  pres- 
ent pre|Mirisl  and  operut'-d.  Aljout  0.3J  gallon  |*-r 
second  peracn-  Is  deloetisl  to  the  farm.    The  city 

«a-  U- 


owiisuud  o|ieraU—  the  turtii-  Irrigaliou 


Pumping  Shifious  —  Tru-n-  i»  to  Is-  a  lumping  gnu -ystemutkully  in  1*7.1 


iguizea  Dy 


Google 


86 
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Appltanert  —  Pen-stock*  are  not  used.  The  pipe 
sewers  are  flushed  by  having  wooden  plug*  in- 
serted and  drawn  when  sufficient  water  has  ac- 
cumulated, or  by  using  flaps  for  the  same  purpose. 
The  large  brick  sewers  an  cleaned  by  hand  with 
scrapers  and  shovels. 

Method.—  About  every  two  weeks  all  pipe  sewers 
are  flushed,  generally  with  hydrant  water.  For 
this  purpose  the  ends  or  the  pipe*  in  a  man-hole 
closed  either  by  flaps  or  plugs,  the  man-hole 
'  F  is  Ailed  with  water  bv  a  hose  attached  to  the 
t  fire-plug,  and  the  flan  of  the  lower  pipe  is 
d,  which  allows  the  water  to  rush  through  it 
with  an  initial  he.--.  I  of  8  to  10  ft.  Beginning  at 
the  highest  mint  the  tult  is  flushed  from  section  to 
section  until  it  in  discharged  into  the  brick  sewers, 
where  the  greater  quantity  of  water  and  the  aver- 
age velocity  of  1  ft.  8  in.  generally  removes  most 
of  the  sediment.  The  brick  sewers  are  inspected, 
walked  through  ami  cleaned  once  in  three  week*. 
The  cleaning  In  the  principal  streets  is  done  at 
night.  One  gang  cleans  about  640  ft.  of  pipe  in 
one  night,  and  removes  4  to  2  cubic  yards  of  silt. 

In  1S78  there  were  pumped  from  System  III.  to 
the  farm  3,500.150  gallons:  in  1878,  8.7111.804  gal- 
lons. In  the  latter  year  this  quantity  has  been  es- 
timated to  consist  of  9.1  per  I-'  rain- water,  1.0 
per  cent,  of  water  mod  for  flushing,  the  rest  of 
sewage  proper,  being  1,888  gallons  per  houwe  and 
32  gallon*  per  head  daily. 

coot  of  stweraoe  works. 

Ccwisfrwr/icwt.— Total  cost  or  radial  systems  up 

to  1880: 

I.   Bad.  system  nearly  flotihed 

:  I.imiISo 

Cast  i  if  materials:  1.000  bricks  cost  $7  to  $10: 
cement  b  worth  t'i.'Xi  per  44JO  pounds:  iron  pipe,  i! 
cents  a  pound:  puddled  clay,  ready  for  use  to  join 
pipes,  fft  to  M  per  cubit-  yard :  traps  for  house  con- 
nections. Si  •".  including  laying;  1  square  yard 
of  sheet  piling  in  |ilace  torts  fl.TJ. 

Cost  of  labor  : 

Laborers,  HH  cents  per  hour. 
Mechanic*,  0*^  cents  per  hour. 
Excavation  costs  80  cents  a  cubic  yard  above, 
and  AO  cents  below  subsoil- water,  including  pump- 

D|rick  sewers,  8  ft.  3  in.  by  a  ft.  8  in.,  cost  $5.40 
per  running  root. 

Pipe  sewer*,  20  in.  diameter,  cost  8S.06  per  run- 
ning foot. 

Branch  pipes  to  houses  are  laid  at  owner  s  ex- 
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and  cast  iron  and  steel  is  also  given,  both  in  this 
and  his  work  on  engineering,  and  we  would  re- 
mark parenthetically  that  the  value  of  these  ex- 
periments is  still  recognised  by  practical  engi- 
neers, and  in  the  41st  edition  of  "Has well's  Engi- 
neers and  Mechanics'  Pocket  Book,"  issued  within 
the  past  week,  in  a  revised  form  brought  down 
dale,  no  other  formula  is  given  for  the  strength 
columns  and  struts  than  that  of  Hodgkinson. 


to  which  —  does  not  apply,  is  there  not  some  re 

advantage  In  its  use? 

Let  me  illustrate.  In  the  general  formula  for  P 
of  Gordon,  the  form  of  which  is  theoretical, 
although  the  constants  are  empirical,  the  moment 

of  inertia  J  occurs.   Now,  this  is  always  equal  to  Mechanics,"  nor  in  his  "  Engineering"  dors  the  ra- 

P  dius  of  gyration  appear  as  a  factor  in  computing  the 

Ar*  where  A  is  urea.    Hence  unit  strain  —  comes  strcngtn  of  columns,  but  its  investigation  is  rat- 


!  Hodgkinsoo. 
But  to  return  to  the  radius  of  gyration.  No 
where  in  the  thitd  edition  of  Rankine  s  "  Applic-d 

ic  re- 


mit grurmUg  as  a 
sjNY-Nii  case  of  a  rectangular 


of  r'. 


Hut  in  the 
1 

S*— tat>  *i 

12 

I  V 
A  —  <P,  and  heuoe  —  in  th 

II  A 
out  as  a  function  of  <?*.  Now,  to  accept  the  hitter 
result  as  general  and  condemn  the  other  ns  "  affec- 
tation" srems  to  me,  if  I  may  say  it  without  in- 
tending to  be  offensive,  a  good  illustration  of  what 
too  Often  happen*  when  a  "  practical  man"  gets 
hold  of  a  formula  without  knowing  its  derivation. 

First  lte  misapplies  it  and  overestimates  its 
generality.  Second,  he  regards  the  more  general 
form,  which  really  lies  at  the  basis  of  his  own 
formula,  with  suspicion.  He  may  even  talk  con- 
temptuously of"  nomenclature"  and  "  affectation 
of  precision''  and  "  wiseacres,"  and  intimate  that 
the  latter  rather  like  to  muddle  np  his  simple  for- 
mulas with  learned  terms  without  real  value. 
How  unjust  this  is  may  be  seen  from  the  above, 
and  the  impression  it  gives  those  who  understand 
the  position  is  not  favorable  to  the  "  practical" 


fined  wholly  to  rotating  bodies.  Bui  in  Ksnklne's 
"  Useful  Rules  and  Tables."  published  a  couple  nf 
years  subsequently,  no  reference  is  made  to  an? 
cither  than  the  new  formula  for  pillars  and  struts, 
viz.: 

P  f 


a 


i+- 


cr' 


[A.  J.  D.  B.,  asks,  "What  is  a  wiseacre > " 
According  to  Webster,  the  llrst  or  binding  defi- 
nition of  wiseacre  is,  "a learned  or  wise  man," 
as,  "  Pythagoras  learned  much,  becoming  a  inightv 
in'snirrr."  Now  it  In  true  we  luid  no  reference)  to 
this  meaning  ot  the  word  w  ben  we  used  it ;  indeed,  , 

had  we  known  there  was  any  ambiguity  in  the  ^  !°  ^A*'^  !n.'V  £'H^.UV?  .' 
import  of  the  word,  we  should  have  sought 
other  expression  for  an  idea  which  would  be  more 
in  accord  withthc  second  definition  ofWebsier.  ii'r..- 
"  One  who  makes  undue  pretension   to  wisdom," 


and  rallies  arc  given  for  various  valuesof  r*.  which 
method,  being  in  its  derivation  highly  analytic, 
was  undoubtedly  well  suited  tn  exercise  the  facul- 
tics  of  the  students  of  Glasgow  University,  and 
so  far  served  a  purpose  live  re  as  elsewhere;  but 
unless  translated  into  Ibe  vernacular  is  of  but  lit- 
tle use  to  the  engineer,  without  the  Utter  has  a 
talent  for  abstruse  .calculation.  The  engineer 
must  not  take  the  mere  dicta  of  tusthc iiuttirians 
for  bis  factors,  but  must  understand  their  mean- 
ing as  well.  The  following  is  the  simplest  ex- 
planation (from  Trsutwine)  of  the  meaning  of  tins 
r* : 

"Suppose  that  the  shortest  distance  from  the 
axis  of  a  body  supposed  to  revolve  to  each  Indi- 
vidual particle  of  the  body  has  been  measured  : 
also  that  each  of  these  distances  has  been  squared, 
and  that  each  square  has  been  multiplied  by  tike 
weight  of  llw  particle  to  which  the  distance  was 
measured :  also  that  all  them-  last  particle* 
are  added  into  one  sum:  that  sum  is  the  moment 
of  inertia  of  the  body,    lu  practice,  lumwiv  the 

inch 


Cost  of  rrcsuxl  for  0»d,»f  tarai.  p«r  see*  

Co«  of  r-c-r-uin*  nmuud,  pel  sere  

Cat  of  e*i-rl»r*.  pee  sere   SX 

Cost  of  subdrUnsce,  per  sere   41 

Total  per  sere   $3&5 

Total  cost  of  farm  t2,050  acres),  8*i«.750. 
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CENTER  OF  GYRATION. 

EDITOR  Enciixeeriso  Nkws  : 

In  your  issue  of  March  4  you  seem  to  intimate 
that  the  use  of  radius  of  gyration  is  mere  "  no- 
menclature" and  "affectation  of  precision,"  and 
that  Rankine  makes  no  mention  of  it  in  his  A.  M. 
This  is,  I  think,  erroneous.  Its  use  is  principle,  not 
nomenclature,  and  Rankine  doe*  use  it.    On  page 

P                      P  8 
394  he  states  tbat  in  place  of  —  we  must  put   

*•  18  .f 

J 

where  J  is  least  moment  of  inertia.    Now  —  in  r* 

8 

or  square  of  radius  of  gyration,  as  he  defines  it  on 
pages  Si  t.  515  of  A.  M.    He  doesn't  mention  it  by 

nam  i  page  ;l«4    prohahlv  beOMM  fat  hsj  am 

vet  defined  the  term.  But  this  is  of  little  conse- 
q„ence.a.heroa,lyu»si, 

Tlie  formula  —  you  seem  to  like  so  much  is  but 
h> 

a  special  case  of  a  more  general  formula.  There  is 
P  P 
no  special  "  principle''  in  -,  but  there  is  in  -. 

A»  r« 
You  thus  seem  to  me  to  be  in  the  position  of  advo- 
cating a  special  case  and  at  the  same  time  reject- 
ing the  general  formula  from  which  that  special 
ruli  is  derived. 

f 

iou  ask  tho  practical  advantage  of  — .    It  ia 


not  applying  it  by  any  means  to  Rankine,  who 
latHjrmg  in  bis  vocation  unouestinnablv  exhibited 
great  learning  in  a  chosen  field.  But  some  of  his 
admirers  have  mistaken  a  parrot-like  facility  on 
their  own  part  for  adopting  ibe  form  or  speech  of 
their  msster.  for  the  wisdom  which  was 
to  lie  behind  it.  These  are  the  wiseacre, 
we  bad  reference. 

A.  J.  D.  B.  s  letter  w  hich  appeared  in  Knoinkkr-  j*:n<,'cular  ,ro,n  "?*  »*'»> 
mo  News  of  the  4th  irurt..  under  signature  *.  was 
not  seen  by  us  until  it  appeared  in  the  page  proof, 
too  late  for  answer  in  that  number,  but  the  abov* 
taken  in  connection  with  our  article  on  the  • '  Radius 
of  Gyration  "  in  number  9  ot  the  News,  will,  we 
hope,  be  considered  as  satisfactory. 

The  latest  communication,  which  appears  In  the 
present  issue  under  the  signature  "  •,"  from  the 
same  source,  calls  for  notice,  ami  we  gladly  avail 
of  this  occasion  to  define  our  position  on  this  and 
kindred  branches  of  quasi  science,  which  appears 
In  the  editorial  columns  for  this  week  under  the 
head  of  "  Applied  Mathematic  s." 

We  return  to  "  V 

In  our  answer  to  a  correspond' 
March  4,  we  referred  to  Rank 


theoretical  Infinitely  small  particles.  Wlu-n  the 
moment  of  inertia  of  a  surface  instead  or  a  solid  is 
required,  the  surface  must  be  supposed  to  tie  di- 
vided  into  an  infinite  number  of  small  aruas  which 
must  be  used  instead  of  th*  weights  of  the  parti- 
cles of  the  solid  body.  If  the  moment  of  Inertia 
is  divided  by  the  weight  of  the  entire  solid  body, 
or  by  the  srea  of  the  entire  surface,  as  the  case 
may  he.  the  square  root  or  the  quotient  will  be  the 
'  gyrntmn  ot  the  body  or  the  surface.  If 


of  the  radius  of  gyration  be  laid  off  per- 
rrom  the  axis,  it  will  reach  to  the  cen- 
gy  ration,    the  moment  of  inertia  or  'a  body 
"t*  weight  into  the  square  or  the  radius  or 


being 
gyration.' 

Now  we  submit  that  there  is  a  complexity  about 
this  r*  which  does  not  obtain  in  the  use  of  it'  in 
Gordon's  formula,  and  which  can  only  be  justified 
upon  the  supposition  that  greater  accuracy  is 
thereby  attainable,  or  that  the  determination  of 
the  value  of  <f  is  not  sufficiently  assured  ui  all  cases 
— neither  of  which  ia  the  tact:  for  computations 
by  either  method  in  the  sections  ordinarily  in  use 
give  sensibly  similar  results:  while  if  the  engineer 
be  unable  to  determine  by  inspection  in  which  di- 
!  recti  on  a  column  is  most  flexible  in  order  to  flx  the 
the  issue  of 1  Ta'ue  °*  •*  'or  substitution  in  Gordon's  formula, 
formula  for  tnc  u"*  *t        least  diameter  of  the  figure  as  a 


strength  of  columns,  and  quoted  from  p.  382  of  his  circle  within  it*  bounding  surf.crs,  if  token  for 

A.  M.  (our  copy  3d  edition.  1N64)  for  the  formula  thu  v!1lm*  ?'  *  wi"  «,.v"tt"  "-liable  result*  as  by 

known  as  Gordon's,  which  Rankine  recommends  kiic.w,,  methcsl  tmrticularly  as  a  factor 

for  use  in  determining  the  strength  of  pillars  'and  "f~'fel>  "                   "  >•»'  either  method, 

struts,  wherein  he  states  positively,  in .italics,  as  The  complacency  with  which  "\oung  America 

follows:  "That  the  additional  stress  due  to  bend  ffK»rds  his  presumed  success,  in  grappling  with 

ing  is  to  the  stress  due  to  direct  pressure  in  a  ratio  t,Mj  "CttDa  ul  .8D.,l,ed     "ni"  u  lTU\{  '^'b.ng. 

which  increases  as  the  square  of  the  proportion  in  *"  not  «"■?"■»*  *?  .™P™>»  the  evidences 


which  the  length  of  tbe  pillar  exceeds  the  least  di- 
ameter;" and  it  is  the  presence  in  this  formula  of  a 


of  his 
that 


progress,. 

the  comt 


L  such  as  it 


is.  but  would 
"  upon  our  pi 


aiueier,    dim  iv  is  cue   hwiut  in  tills  loruui  s  OI  a  .     ,   .  ,      ,  »       u  I   si  i  

recoKnised  ratio  between  the  length  and  least  >*™™<'e  of  what  ho.-.  Is-en  aco.jiiiplishe.1 in  scien- 

thickness  of  columns,  when  oonsidcring  their  tiflc  invest.gatic.ns  would  have  been  equally  happy 

strength  to  resist  bending,  tbst  we  said  tlTat  this  without  the  u^nls^ming  sneer  a  a  highly  resrs^t- 

•  formula  carried  on  its  Face  a  principle."   In  tbe  •b,e  though  humble  ola*.  of  tnitlns-ekers:  and  in 

article  which  follows,  p.  m  a  table  b.  intr.aduced  response  to  his  last  paragraph  in  parts-iilar  we 

ror  practical  use.  wherein  the  different  ratios  of  J^S^^^ 

—  are  the  headings  of  tbe  columns  for  the  varying  )«*  *•  80       **  unfavoraWe  impression  or  "prac- 

coefficient  of  wrought  and  cast-iron,  and  so  fan  __„  „„  ,  _„  TT..,.  .. . 

[t  THE  SHAPE  Or  Ot  R  EARTH. 

from  —  being  regarded  by  him  as  a  special  case  of  Cixcrnxsn,  March  8,  1882. 

fc*  Kditor  Engineering  News  : 

a  general  formula,  he  baa  no  other  to  offer  at  My  attention  has  been  called  to  certain  remarks 

that  date  mors  general  than  those  of  Gordon's,  in  your  issue  of  Feb.  25*  upon  my  paper  on  the 

and  explains  it  ss  founded  on  a  mode  of  invesli-  thape  of  the  earth.   Those  remarks  aeein  calcu* 

gallon  partly  theoretical  and  pertly  empirical,  de-  la  ted  to  convey  the  Idea  that  the  inequalities  in 

rived  from  a  theoretical  formula  of  Tredgold.  water-level  caused  by  mountain  ranges  are  Inalg- 

which  had  fallen  into  disuse,  and  which  Lewis  niflcant  in  amount,  an  idea  as  widespread  as  it  is 
Oordon  had  revised  bv  determining  the  constants 
by 


r»  by  comparison  with  tliose  of  Hodgkinson's  exper-  Th« 

simply  that  for  such  sections  u  1  |)  i  T  I,  etc.  meuta.  The  empirical  formula  of  the  latter,  de-  now  i 
We  do  not  know  wh  »t  to  take  as  the  ••  least  i  rived  from  someTiundred  experiments  on  wrought  upon 


The  assertions  made  in  my 


— j  I 

.ssyouseeintothink. 
.  the  strength  ot  mathematical  symbols  alone, 


Digitized  by  Google 


If  AW  ii  1*",  Ift  2 


ENGINEERING  NEWS. 


hut  upon  competent  observations  ami  numerical 
calculations  of  th»  amount  of  such  inequalities.  I 
regret  that  the  abbreviated  report  whirl)  came 
under  your  notice  did  Dot  contain  at  length  the 
statements  in  the  original  |KXper.  Permit  me  now 
to  detail  Hume  of  the  fact*  upon  which  that  port  of 
my  paper  wus  bused. 

And.  first,  it  has  been  discovered  thai  local  at- 
tractions deviate  the  plumb  line  in  almost  all  lo- 
cahtii-s  on  the  carta's  surface,  to  measurahlc 
amounts  from  the  dtrvction  it  woul.l  have  were 
the  earth  an  homageiieoui  ellipsoid  of  revolution. 
Deviations  m  gre.it  as  SO  of  arc  have  been  oh- 
served,  ami  deviations  of  one-half  or  one-third  , 
that  amount  are  not  infrequent,  even  in  compara- 
tively level  country.  Sow  wha*.  d.ics  this  im- 
ply ?  Aaaurislly.  it  signifies  that  water  level  hag  a 
slope  of  that  amount  at  that  loealitv  :  and  that  the 
common  observation,  '•  water  runs  down  hill."  is 
a  mistake,  for  it  would  certainly  run  up  hill  at 
such  place*.  It  further  signifies 'that  the  astro- 
nomical latitude  of  an  ohscrvatory.  determined  in 
the  .i»na!  way,  by  reference  to  the  plumb-line, 
would  he  erroneously  determined  to  the  full  ex- 
tent of  the  north  aud  south  deviation  of  the  plumb- 
line.  Were  that  13  ,  the  observatory  would  be 
1,300  ft.  and  more  north  or  south  of  its  supposed 
parallel,  I  cannot  regard  nearly  one-third  of  a 
mile  an  insignlfl.-aiit  emir,  In  com|nhson  with 
that  permissible  in  such  a  determination,  which  is 
a  few  f<«et  at  most.  The  facts  as  to  the  deviation 
of  the  plumb-line  can  be  verified  In  the  report*  of 
T  Coa»t  Survey  and  other  like  surveys  in  Europe 


If  this  plan  were  adopted,  instead  of  high  trest 
hug.  partaking  or  the  balloon,  and  engineers  of 
prominence  were  lo  net  upon  it,  a  great  savin*  ami 
any  amoifnt  of  good  could  be  done. 

1  learned  my  profession  in  til  viand  ;  it  was  the 
rirunel  school— the  man  who  built  the  tunnel 
under  the  Tluimes— it  was  luoked  upon  as  wild 
and  visionary. 


LEVELING  RODS. 

Boston,  Feb.  27,  18-2. 
Editor  K.mii\'F.I'.kinh  News: 

The  great  variety  of  designs  tluit  have  lieen  used 
for  self-reading  rods  dividod  into  feet  and  hun- 
dredths is  almost  entirely  due  to  the  diminutive 
size  of  the  divisions  of  the  foot.     Even  at  moder- 


A  parallel  of  latitude  run  by  the  plumb  linn  and 
stars  alone  would  hear  a  striking  resemblance  to  a 
ribbon  In  the  wind. 

Secondlv.  a  computation  bos  been  made  by  the 
distinguished  physicist.*,  Thomson  and  Tint,  the 
results  of  which  are  to  be  found  in  their  Treatise 
on  Natural  Philosophy,  intgc  R.IN,  vol.  1.  lintt 
edition,  where  it  is  staled  lliat  "  a  set  "f  several 
broad  mountain  chains  ami  valleys,  twenty  nauti- 
cal miles  from  crest  to  crest,  or  hollow  to  hollow, 
anil  of  >cvcral  times  twenty  miles  extent  along  the 
crests  and  hollows,  and  7.8'tO  ft.  vertical  height 
from  hollow  to  crest,  would  raise  and  lower  the 
l.-vel  by  tWj  rt.  above  and  below  what  it  would 
lie  were  the  surface  levelled  by  removing  the 
elevated  matter  and  rilling  the  valleys  with  it." 

In  such  a  very  illiterately  mountunous  country 
as  that  supposed,  the  surface  of  water  would  then 
present  a  series  of  crests  and  hollows  .11  miles 
apart,  in  which  each  crest  would  he  .r>  fi.  above  the 
bottom  of  the  hollow.  Sow.  Mr.  Editor,  if  thai 
be  called  an  insignificant  deviation.  I  beg  leave  to 
say  thai  I  cannot  ao  consider  it.  And  I  he  state- 
ment is  on  the  authority  of  Sir  William  Thomson, 
the  first  mathematical  physicist  of  the  age. 

Should  yon  still  doubt' the  accuracy  of  these 
statements,  please  question  my  esteemed  friend 
Prufessor  Merrinuin,  whose  name  you  mention,  or 
any  of  the  eminent  geodetistsol  our  Coast  Survey, 
who  are  practically  familiar  with  the  matter. 

Yours  very  truly,  \i.  T.  Eddy. 

[The  alsive  writer  is  assurisl  that  our  remarks 
on  this  subject,  to  which  he  t  ikes  except  ion.  grew 
out  of  no  distrust  whatever  us  to  the  entire  cor- 
rectness of  lib.  statements  as  to  the  fact  or  the 
principle  involved,  and  we  an-  happy  lo  rind  that 
they  were  effective  in  eliciting  comment,  from  one 
so  well  qualified  to  give  the  needed  light  upon  the 
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advocating 
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t  hope.  sir.  you  will  give  these  ideas  a  place,  in  "te  distaiw-ts  they  cease  to  be  easily  distinguish- 
able, and  to  adapt  the  rod  to  long  distances  rc- 
i-ourse  is  had  to  various  groupings  of  lines,  mid  to 
Hie  size,  shape  ami  position  of  numerical  figures. 
These  features,  being  entirely  arbitrary,  have  led 
to  the  production  of  a  great  variety  of  comb  na- 
tions, no  one  of  which  has  been  extensively 
adopted. 

The  divisions  of  tha  meter  being  more  than  three 
times  as  large  as  the  correspond  iug  divisions  of  the 
foot,  a  metric  leveling  res]  can  1*  read  at  much 
greater  distances.  Their  efficiency  is,  therefore, 
much  leas  dependent  upon  any  peculiar  grouping 
I  of  lines,  or  the  position  or  shape  of  numerical  fig- 
ures, and  a  design  based  upon  n  few  general  prin- 
ciples will  be  more  extensively  adopted. 

The  variety  of  designs  will 'consequently  be  less, 
and  the  makers  of  engineering  instruments  will 
take  more  interest  in  perfecting  an  article  which 
promises  a  belter  demand. 

An  acceptable  design  for  a  metric  leveling  rod 
must  be  decimal  iu  character,  and  must  be  based 
upon  a  consldetation  of  the  absolute  sine  of  the 
divisions  of  the  meter  and  their  adaptability  t  > 
vorious  classes  of  work.  It  should  provide  the  as- 
sistance needed  by  Ihe  eye  in  counting  its  liner 
divisions,  and  its  figures  sliuuld  Is-  ol  sufficient 
sure  to  be  easily  read  nt  a  distance. 

Ac.  .rding  to  the  well-known  principle  that  an 
approximate  measurement,  taken  to  the  nearest 
unit,  will  n:it  diller  from  an  accurate  measure- 
ment by  more  than  one-half  that  unit,  we  may 
premise*:  Firstly,  that  approximate  readings  of  the 
nid  taken  to  the  nearest  dreimetrr  will  vnry  live 


your  valuable  journal,  and  send  me  a  copy,  to  the 
office  of  the  S.  P.  It.  R,  in  this  city. 

John  Doherty,  ('.  E. 

THE  MBTKIt:  SYSTEM. 
ExoiMiEtt  s  Office.  Mexican  Central  R.  R..  i 
OOANAJt  ATO,  Mexico,  Feb.  16,  J8W.  f 
Engineering  Sews: 
re  to  be  placed  on  the  record  i 
20  meters  as  the  length  . 
ard  metric  chain. 

In  my  communication  which  ap- 
IH-arcd  in  your  issue  or  Jan.  7  1  merely 
gave  what  is  the  practice  un  one  of  the 
Mexican  railways,  for  the  information 
of  your  readers.  In  fact,  in  an  article 
published  some  two  and  a  half  years  ago 
In  yuur  pii|trr,  I  strongly  and  urgently 
advocated  20  meters  as  the  proper 
length,  anil  for  reasons  not  necessary  to 
tepeat  here.  Since  then  I  have  had 
considerable  practical  experience  with 
the  metric  system,  and  so  have  no  oc- 
casion to  change  my  opinion  in  regard 
to  the  length.  In  the  same  issue  (Jan. 
7lap|M>ared  a  communication  from  Mr. 
Bradford,  in  which  he  takes  numerous 
exceptions  to  the  metric  system  when 
applied  to  railroad  work.  It  is  rer- 
■ml)  net  the  fault  of  the  metric  system 
when  the  application  of  the  same  Is 
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TUNNELS  VERSUS  BRIWIES. 

Pobti-and.  Or.,  March  1 
Editor  Enuiseerino  News: 

I  ask  the  privilege  of  bringing  the  following  he- 
fore  the  civil  engineers : 

I  believe  that  a  vast  saving  could  lie  made  in 
time  and  perfect  safety  accomplished  hv  adopt- 
ing the  plan  of  tunneling  the  rivers  instead  of 
bridges.  Many  years  ago  we  had  to  haul  the  iron 
acrrsss  the  Brazos  River,  iu  Texas.  As  it  was 
necessary  to  get  it  acres*  the  riv«r  in  order  to  get 
the  bonus  of  fH,0l)0  per  mile,  we  built  u  pile 
bridge  in  the  river,  which  was  over  40  ft.  helow 
tlie  bank  ;  adopted  vertical  runes,  laid  the  truck 
nnd  did  our  work  without  accident.  The  impetus 
of  the  cars  going  down  forced  them  up  on  the 
opposite  sides;  ,sur  levels  were  equal  on  both  sides. 

Sow.  sir.  this  plan  1  wish  to  bring  to  the  notice 
of  engineers,  as  It  would  Is-  safer  than  bridges 
where  they  must  have  I  nig  span*  and  way  for 
IkoIs.  which  are  always  liable  to  uividcnts.  The 
tunnel  would  cost  less  in  many  Instances:  there  is 
no  trouble  about  it.    The  water  iu  the  boiler 


piopcrlv  made,  as  witness  the  adoption  r"0  ,ali,'n  lo  ,n*  ">™r™  "ec.mrrer  win  vnry  i  ve 
or  the  ivmeter  chain  centimeters,  or  le-s.  rrom  nrs-iirale  midnigs.  This 

degree  ' 


The  tame  objection  could  logically 
Is'  brought  to  Is-ar  upon  the  foot  system 
if  Ihe  chain  of  thai  system  consisted  of 
73  ft.  instead  of  WO  a"s  at  present. 

But  with  a  20-nieler  chain  I  cannot 
conceive  why  it  should  be  more  dlllirult 
to  do  "curve  work"  than  with  it  chain 
1IM)  ft.  long.  It  is  as  readily  divided 
itito  halves  and  quarter*  without  the 
use  of  more  than  one  figure,  and  this 
length  i2u  itt. >  is  also  divisible  hv  3  anil 
10. 

The  objection  to  the  level  n»l  is  also 
without  foundation.  The  dillii-ultv  in 
readily  determining  the  meters*  is 
wholly  overcome  by  marking  Ihe  me- 
ter in  connection  with  the  decimeters, 
that  is  to  say,  to  mark  the  decimeters 
continuously  from  end  to  end  instead  of 
beginning  anew  with  i*arh  meter,  I 
have  had  several  level  rods  made  anil 
marked  in  Mils  manner,  and  with  nrrfi- 
iioi-j/caie  it  Is  impossible  to  make  er- 
rors. 

The  rods  are  three  meters  long  (and  of 
course  can  lie  made  longer  if  neciscsiry 
or  deemed  ad  viable)  and  3  centimeters 
wide  ami  2',  centimeters  thick.  Thev 
are  dividisl  into  centimeters,  being  al- 
ternately white  and  black,  and  extend- 
ing J  centimeters  amiss  the  face  of  the 


'  of  approximation  is  within  the  limit  of  an- 
r  required  in  preliminary  suiveys  ami  re- 
issances,    benches  ami   luruiug-polutu  ex- 


curacy 
c.iiinnissancs's 
cepted. 

Secondly,  that  approximate  readings  taken  to 
the  nearest  centimeter,  will  vary  live  millimeters, 
or  less,  from  accurate  ones.  Such  readings  are. 
therefore,  suitable  for  a  very  large  portion  of  en- 
gineering  work. 

Thirdly,  that  readings  taken  lo  tl»  nearest 
millimeter  will  be  within  half  a  millimeter  of  the 
greatest  possible  acniracy. 

Now  it  may  he  easily  ascertained  by  trial,  that  the 
unav. lidithlc 'errors  of  cnVervation  incident  lo  Hit 
pns-ess  of  leveling  are  at  least  of  the  same  order 
of  magnitude  as  the  half-milliraeter,  They  arise 
from  thedihVulty  of  maintaining  the  line  of  colli* 
niation  slncllv  level  during  nn  observation,  fioin 
Ihe  spa.  -  ceo  en  d  hj  the  thickness  of  the  cr  • . 
hair,  from  imperceptible  deviations  or  the  rod 
from  the  vertical,  and  from  various  other  cau-is. 
Krndings  taken  to  Ihe  nearest  millimeter  i  re, 
therefore,  within  the  limits  of  accuracy  att;  in- 
ahle,  and  an  attemjit  to  work  to  fractions  of  ihe 
millimrter  would  bo  an  unneces-ai y  refinement. 

A  leveling  nsl  suitable  for  all  classes  of  w<  rk 
should,  therefore,  be  distinctly  marked  in  d«rf- 
iHf/ers  aud  eentimtlm, 

tlivisioiis  Into  millimeters  are  not  attempted  on 
self-reading  lxxls.  Target  nsls.  however,  uie  pro- 
vided with  a  short  scale  of  millimeters,  which 

rod  ifrom  the  edge'.,  thus  leaving  .1  centimeters  for  t*lk,'*»  the  place  of  a  vernier 
the  figures  w»ving  rvomaneiers  xor      Th),  mjijjn^^f,  ar»,  mu|  from  a  sidf-readlng  rod 

Tho   ■       sketeb  w.ll  «how  i ho        °.v  ■  mental  subdivision  of  the  centimeter  blocks 


ttcription. 


lxiw. 


me.    Roes  tables,  lor  be  gives  no  formula,  are 
might  he  objected  to:  in  this  case  It  is  a  matter  for  entirely  unreliable,  and  in  England  are  not  n- 


SIZES  UF  SEWERS. 
N«W»: 

VtfAK  Sin:  Can  yon  give  me  any  satisfartory 
r.innula  r<>r  proportioning  the  sixes  or  sewers, 
when  inclination  nnd  area  are  given?  Have 
figured  by  Hawksley's  formula,  also  hv  Roe.  and 
lliere  is  a  large  difference.  Figuring  by  Hawks- 
lev,  and  then  figuring  Ihe  amount  of  water  lo  Is? 
taken  tier  hour.  1  find  that  it  does  not  agree  at  all 
with  the  size  required  lo  carry  away  the  water. 

S.  C.  T. 

[In  populouA districts,  and  when  the  main  sewer 
receives  contributions  at  constant  intervals 
throughout  Its  length,  and  the  rainfall  is  estimated 
at  one  inch  per  hour.  Hawksley's  formula  is  a  safe 
Roe's  tables,  for  hi 


prising  accuracy,  and  offers  no  special  difficulty 
when  the  prta-ists  of  reasoning  upou  which  "•  is 


the  scientific  engineer  to  explain  the  proper  curva 
Hire  that  would  Is?  safe.  There  is  no  trouble  In 
going  up  again,  as  already  explained. 

Toe  engineer  must  necessarily  take  soundings 
of  rivers  before  he  can  build  a  bridge.  These 
soundings  would  do  for  a  tunnel  with  the  proper 
allowance  Isdow  Ihe  river  bottom  for  the  lop  uf 
the  tunnel.  They  might  go  down  to  a  point  or 
sareiy:  all  would  depend  upon  the  nature  of  the 
bottom,  and  care  should  Is-  taken  that  the  ap- 
proaches should  be  placed  al»>ve  high-water  mark. 


gardisl  as  having  any  nasi*  beyond  an  hypothesis 
of  Mr.  lbs-.  We  would  recommend,  its  in  ac- 
cordance With  much  experience,  that  when  the 
rainfall  is  of  very  variiihle  extent,  the  formula  of 
Mr.  Ilering,  given  in  EvitSKKHINii  News  of  Jan. 
JK.  H*e>.  wiuiid  a  snfe  guide.  Tlii>  will  five 
the  volume  of  water  in  cubic  feet  per  second,  and 
this  applied  in  any  id  the  isitahlishrd  formulas 
for  water  dialtinge.  such  as  downing  or  Beanl- 
uiore.  will  give  the  diameter  of  a  circular  sewer 
capable  of  discharging  that  quantity.  | 


based  is  well  understisxl. 

A  division  into  ten  equal  parts  admits  of  but 
five  different  combinations,  viz.,  1  and  fl.  2  and  H, 
3  and  7.  4  and  6.  5  and  3.  If  th«  .'Toss  hair  fills 
near  the  end  of  the  block  it  is  called  I  or  8.  If  it 
cuts  .iff  a  little  leas  than  one-fourth  it  is  railed  2  or 
H.  If  it  cnts  off  a  little  more  than  one-fourth  it  is 
called  3  or  7.  If  it  is  nearly  in  the  middle  il  may 
be  either  4  or  6;  if  exactly  in  the  middle.  3.  Die 
number  of  cases  being  so  verv  fe»  a  little  prac- 
tice will  enable  one  to  estimate  tenths  with  great 
accuracy. 

T  assist  lh-  ,  \<    n.  i.iiii--  1 1  •  met.'  - 

every  fifth  one  should  lie  distinctly  mnik.sl  to 
(bra  a  new  point  of  dafawtura. 

The  divisions  may  be  |iamtcd  in  black  or  in  ver 
inilion,  upon  a  white  ground;  or  altera. .te  meb-.-t 
may  bo  in  black  and  nsl.  Black  divisions  fouu 
the  strongest  contrast  for  the  white  ground.  I.'  d 
divisions  throw  tin*  CIUM  hair  into  stronger  relief 
and  an-  more  casi.y  iwen  among  foliage.  The 
figures  should  he  butek,  invariably,  with  broad 
lilies,  hair  lines  Is-iu  ;  avoided.    They  should  Is.1  at 

h  ast  is  mitthneten  in  height. 

The  figures  iiidicating  the  meti  rs  should  Ik  re- 
peated at  every  decimeter,  forming,  with  the  other 
tiguns,  a  nuill uui .lis  numbering  in  decimeters. 

A  rod  thus  marked  will  alway-  present  to  ihe 
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EDITORIAL  ANNOUNCEMENTS. 


Term*  of  nub*rrlptlon.  T. 

Canada,  per  annum.  Lnclud 
Bum| 


f  th^siuWrue-r.  u< 

pajebln  todao.  H 


or  P.  O.  utilw, 


Ruin  anil 
nil  parti  of 
the  riak 

or  by 


[1  does  he  become  tn  free  the  ex- 
application  of  scientific  principles 
from  mathematical  intricacy." 

Notwithstanding  thi»  very  ~-nnil.li-  annuncia- 
tion In  favor  of  simplicity,  il  Kan  never  been  our 
pleasure  to  sec  anything  of  Profiaaor  ftankinc's 
which  wan  not  more  ur  leas  obscured  by  a  juggleiy 
of  mathematical  symbols,  wholly  uncalled  for 
by  the  nalurr  of  the  subject  treated,  and  tendinis 
to  complicate  what  in  itself  was  sufficiently 
simple.  And  In  an  acquaintance  with  engineer*, 
who  all  apeak  ot  Rankina  with  respect,  we  rarely 
have  met  one  who  wa»  ready  to  acknowledge  tliat 
he  has  derived  any  practical  advantage  whatever 
from  his  method  of  investigation*.  And  in  our 
experience  of  nearly  half  a  century  aa  an  engimer 
we  have  very  rarely  found  that  engineers  pos- 
sessing this  peculiar  facility  of  minute  mathe- 
matical nnalvsis  with  the ' consequent  reliance 
j  upon  iu  infallibility  which  usuall; 
il.  were  aafe  guides,  either  in  the 
!  execution  of  novel  project*. 

Recognizing  Rankine  aa  a  master  of  analysis, 
weak  minds  have  been  led  through  hia  example, 
and  as  an  evidence  of  scientific  ability  on  their 
own  part,  to  confound  facility  for  putting  into 
complex  mathematical  relation*  fads  and  figures 
with  methods  which  readily  admit  of  simpler  treat- 


aeemed  to  have  been  prescribed  to  the  human 

mind." 

While  there  nre  Mime  problems  of  practical 
value,  the  solution  of  which  cannot  be  reached 
but  by  the  use  of  the  calculus,  there  are  many  others 
where  the  claim  to  mathematical  accuracy  glow- 
ing out  of  the  mere  use  of  this  method,  irrespect- 
ive of  the  data  upon  which  it  may  have  operated, 
is  a  pure  assumption  and  a  confounding  of  mathe- 
matical adroitness  in  the  compilation  and  trans- 
formation of  formula  with  science.  Mathemat- 
ics is  merely  the  symlsilic  language,  so  to  speak, 
through  which  the  truths  of  science  in  their  re- 
lations, one  to  the.  other,  roav  l>e  expressed. 

Kor  instance.  upemling  by  the  established 
mathematical  rules  upon  imperfect  or  false  data, 
however  skillfully  conducted  the  process  maybe 
so  far  as  the  mathematician  is  concerned,  the  re- 
sult is  not  science,  although  the  process  may  be 
what  i«  called  scientific. 

The  whole  gist  of  this  question  of  misapplied 
mathematical  skill  ia  well  shown  in  one  of  ••  Prof. 
Huxley's  lay  sermons,"  and  we  Isg  leave  to  c 
mend  its  perusal  to  our  would-be 
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Now,  the  higher  analysis  is  an  exict  science, 
and  were  the  concrete  matters  dealt  with  In 
applied  me<'luinim  equally  exact  or  certain  in 
their  values,  there  would  lie  no  objection  to  this 
mcthoil  ;  but  we  are  dealing  practically  with  lin- 
ear! TliorsiiaVnsoreh^  pe-rfecl  materials;  how  imperfect,  and  in  what 
Frhley  man.  direction,  we  know  not  precisely,  bui  after  pur 

suing  the  methods  of  the  calculus  based  u|sm 
presumed  homogeneousncDS  of  material,  the 
fallacy  of  the  process  for  practical  purposes  is 
recognized,  awl  varying  eis-rncieiila  and  factors 
of  safety,  according  to  tin-  judgment  of  the  engi- 
neer, are  finally  of  necessity  inlnsluced.  in  order 
to  render  the  result  of  anv  practical  value.  Hence 
the  absurdity  of  looking  in  the  cloud*  with  a 
telescope  of  liigh  power  in  search  of  facta  within 
our  grasp  on  the  surface  of  the  earth 

As  an  Illustration,  having  hail  occasion  lately 
to  investigate  the  subject  of  high  masonry  dams, 
we  turned  to  one  of  Van  Nostrum!"*  scia-ncr  aeries 
treating  of  the  subject  for  such  light  as  might  be 
had,  and  after  following  sv-vrral  [sages  of  elabor- 
ate calculation  in  which  all  the  resources  of  the 
calculus  were  exhausted,  and  which  undoubtedly 
exhibit  the  irithur's  tiuitlu-uialk-al  skill,  whatever 
may  be  said  of  his  judgment,  we  finally,  in  search 
of  the  proper  profile  of  the  dam,  arrive  at  two 
equatkna.  of  which  the  author  remarks  as  fol- 
lows i  "  Here  a  new  difficulty  presents  itself,  for 
no  sooner  do  we  attempt  to  integrate  equations 
I  34  and  35  than  we  see  it  is  quite  imptssuble  to  per- 
lu  atism-er  to  a  correspondent  on  the  subject  of  I  form  the  integration  hy  any  exact  method."  At- 

'  tempting  Ihc  solution,  however,  by  a  method  of 
approximation  t  rcdited  to  Mr.  Deloere,  he  arrives 
at  two  equations,  of  which  he  remarks:  '•These' 
equation*,  il  is  quite  apparent,  are  of  no  earthlv 
value  for  practical  purposes,  and  we  shall  drop  all 
further  consideration  of  them,"  and  adds  :  "In- 
deed. If  it  were  possible  to  obtain  the  equations  of 
the  curve  by  a  short  and  simple  process  of  inte- 
gration, a  moment's  reflection  will  show  that  such 
a  profile  would  not  Is  suitable  for  practical  use." 
Continuing  our  search  for  troth,  we  found  that  Mr. 
IK'locre  had  written  an  exhaustive  trrsiliae  ou  the  ■ 
subject  of  high  dams  in  a  memoir  published  in  the  ' 
"  Annales  des  Pools  et  Cbaiusecist  de  1HM."  and  re- 
ferred to  in  the  "Manuel  deringcnieur  des  Pouts 
et  t.'bausaseeft,*'  by  A.  A.  Benuve,  translated  by  E. 
Sherman  Gould,  Assistant  Engineer  Croton 
Aqueduct,  New  Yoik,  in  the  following  words : 
"There  is  no  difficulty  in  establishing  the  differ 
ential  equations  of  the  resistance  of  reservoir  dams, 
but  their  integration  has  not  been  effected  ;  they 
therefore  possess  no  practical  interest.  Tlrcv  may 
be  found  m  the  work  of  M.  Delooro,"  and  finally 
recommends  aa  of  more  practical  value  a  calcula- 
tion baaed  upon  graphical  construction.  Now  it 
would  appear  from  the  above  that,  seeking  a 
result  founded  upon  abstract  truths,  it  was  not 
until  the  calculation  was  complete  that  it  was 
draw  between  the  mimse  of  the  higher  analysis  discovered  that  after  exhausting  the  powers  of 

the  calculus  ineffectively,  recourse  was  finally  to 
be  had  of  necessjt  /  to  a  simpler  method  before  a 
tangible  result  could  be  reached.  If  the  teachers 
of  applied  mathematics  would  but  follow  Professor 
Rankuic's  advice  as  given  above,  and  not  hia 
practice,  we  would  not  Is*  disposed  to  question 
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th  •  radius  of  gyration  in  another  department  of 
this  issue,  we  take  occasion  to  express  our  satis- 
faction at  the  opportunity  which  it  offered  of 
giving  some  hints  to  young  Americaon  thetend- 
emcy  of  the  "  would-be  scientist"  to  run  riot  in 
mathematical  symbols,  on  the  eironeous  impres- 
sioii.  that  science  consisted  in  "  burying  the  most 
simple  facta  completely  out  of  sight  under  hea|a« 
of  mathematical  rubbish."  We  are  indebted  for 
this  last  expression  to  .m  Accomplished  and  well- 
know  n  engineer,  who.  ndeavoring  to  render  his 
past  i  xpcriencc  of  vali  o  to  those  who  come  after 
him.  liiuls  the  neecssit.  at  times  of  dredging  into 
this  rubbish,  anil  briiviiig  to  the  light  of  day  what 
of  truth  may  lie  hidden  at  the  bottom. 

On  the  other  ban  J.  we  would  deprecate  aa  fraught 
with  u at.  hi  evil,  the  least  of  which  ia  th*  money 
value  wasted,  the  practice  of  engineering  by  indi- 
viduals ignorant  of  the  very  foundation*  upon 
which  all  engineering  science  must  rest— vlr.. 
mathematical  truths  ;  and  we  would  particularly 
warn  our  young  friends  against  adopting  the 
views  of  the  manager  of  the  Hudson  River  Tunnel 
aa  Bhown  in  his  testimony  before  the  Coroner's 
jury,  which  we  reprinted  "in  our  lust  issue  under 
the  head  of  ••  Ki  i.k  .  .r-Tiii  mk  K.vutsraanKn." 
And  we  note  this  instance  with  a  view  to  impress 
upon  our  leaders  the  distinction  which  we  would 


in  its  application  to  every-day  mechanical  details, 
and  the  proper  war  of  those  mathematical  princi- 
ples which  form  the  basis  of  all  engineering  oper- 
ations. 

In  the  preface  Ui  Prof.  Rankinc's  "  Applied 
Mechanics  '  (third  edition),  a  writer  who  con 
feewall  ' 


y  indulges  in  more  "  tangled  ~  and  needless  their  skill  as  teachers,  but  the  pursuit  of  abstract, 
lions  of  elementary  analysis  of  plain,  prnc-  1  pure  mathematics  aa  an  end  in  itself  is  so  seduc- 
iimmon-sense   problems"  than  almost  any  live  that  its  legitimate  application  toward  enlight- 
ening the  many  ia  loo  frequently  lost  sight  of  by 
its  admirers. 

Now  it  would  be  absured  to  question  the  value 
of  the  differential  and  lutegial  calculus,  for  as  one 
of  its  historians  remarks,  alluding  to  the  kindred 
methods  of  fluxions.  "  it  is  one  of  the  greatest, 
moat  subtle  and  sublime  discoveries  of  this  or 
perhaps  of  any  age,  opening  a  new  world  to  us, 
fully  does  he  and  extending  our  knowledge,  as  it  were,  to  in- 
nay  add,  the  Unity,  and  carrying  us  beyond  the  bounds  that 


tical,  common-sense   problems  than  almost  any 
writer  on  mechanical  subjects  with  which  we  are 
acquainted,  yet  expresses  himself  as  follows, 
nftcr  referring  to  the   importance  at  times  of 
oomplex  algebraical  investigational    "But  in  ex- 
pounding a  preposition  as  a  part  of  practical 
science,  and  applying  it  to  practical 
simplicity  is  of  the  first  importance ; 
the  more  thoroughly  a  scientific  n 
th«  higher  mathematics,  the  mon 
of  this  truth,  and  I 


he  says.  "  may  be  compared  to 
a  mill  of  exquisite  wurkmansliip  which  grinds 
you  stuff  of  any  degree  of  fineness;  but,  neverthe- 
less, what  you  get  out  depends  upon  what  you  put 
in:  and  as  the  grandest  mill  in  the  world  will  not 
extract  wheat  flour  from  peascoda,  so  pages  of 
formula  will  not  get  a  definite  mailt  out  of  loose- 
data."  We  are  well  aware  of  the  kind  of  criticism 
to  which  we  lay  ourselves  open  by  questioning  the. 
uni\  nrsal  applicability  of  the  integral  calculus,  via. : 
"  That  we  are  prubablv  completely  Ignorant  of  its 
uses."  Two  years,  at  least,  of  our  student  life  was 
exnended  in  its  study  under  the  instruction  of  a 
mathematical  teacher  and  author.  Whatever  may 
have  beenour  progress,  aosoon  as  the  applied  math- 
ematics came  within  our  daily  professional  prac- 
tice, we  found  so  slight  a  need  for  the  exercise  of 
the  calculus  that  its  continui-d  disuse  left  little  in 
our  memory  hcycHwl  its  nomenclature.  The  differ- 
ential calculus  is  that  branch  of  analysis  whose 
object  is  to  determine  the  limit  of  the  ratio  of  the 
increment  of  any  function  to  the  increment  of  the 
variable;  the  term  function  of  a  variable  being 
a|H>licable  to  any  quantity  dependent  upon  that 
variable  for  its  value.  Tlie  integral  calculus,  on 
the  contrary,  has  for  its  object  the  determination 
of  the  primitive  function,  from  which  a  given  dif- 
ferential expression  lias  liecn  derived,  Together, 
they  constitute  what  we  call  the  calculus,  well 
suited  to  exercise  the  analytical  faculty  of  mathe- 
matical students:  anil  something  more  than  its 
elements,  merely,  shimld  be  mastered  by  all  teach- 
ers and  professors  of  mathematics  and  theoretical 
engineering:  but  lis  contiuued  study  In  practical 
life  (and  without  this  study  its  proper  use  is  luipoa- 
siblei  is  not  conducive  to  the  successful  practice  of 
engineering,  save  in  rare  instances  for  reasons  pre- 
viously hinted  at. 

The  doctrine  of  fluxions,  in  use  from  the  time  of 
Newton,  and  which  differs  from  the  more  modem 
differential  calculus,  hut  in  its  nomenclature  (a 
fluent  being  the  same  as  the  function  in  the  calcu- 
lus, and  a  fluxion  the  equivalent  of  its  differential 
cis-Hlcleiili  was  referred  to  by  Tredgold  in  the  pre- 
face of  his  treatise  ou  cast  iron,  republished  by 
Hodgkiuson  in  IV4'2.  Tredgold  was  a  wnter  of 
eminence  on  many  branches  of  physics,  and  exhi- 
bited very  high  mathematical  attainment*  in  the 
demonstration  of  his  various  investigations,  and 
was  never  open  to  the  charge  of  ignorance  of  any 
subject  whereof  he  wrote.  While  we  cannot  sav 
that  we  carry  our  objection*  to  the  use  of  the  cal- 
culus in  applied  mathematics  to  the  same  extent 
aa  this  writer  has  done  wc  doulK  not  that  the  reli- 
ance which  we  have  la-en  taught  to  place  on  his 
writings  alusjied  themselves  into  an  assent  at  least 
to  tfie  non-essential  value  of  the  calculus  to  the 
practical  engineer. 

We  close  with  a  quotation  from  the  preface  re- 
ferred to  : 

"  1  have  avulded  fluxions  in  ths  investigation  of  these 
ruiss  in  coasKineoce  of  the  very  obscure  manner  In 
which  il*  principle*  have  ts-en  explained  by  the  writers 
I  have  consulted  oa  the  subject.  I  cannot  reconcile  the 
idaa  of  one  of  tbo  terms  of  a  proportion  vanishing  for 
the  purpose  of  obtaining  a  cfsrract  result.  It  is  not,  it 
cannot  tie  good  resuxiDillf.thaiurfi,frDin  other  principle*,! 
am  aware  that  the  conclusion*  attained  are  accurate.  If 
the  doctrine  of  fluxions  be  freed  from  the  obscure  terms, 
limiting  ratios,  evanescent  increments  and  decrements, 
etc.,  it  is  realty  not  difficult  If  yon  represent  the  in- 
crosse  of  a  variable  quantity  by  a  progression,  any  term 
of  that  projuioaaiiw  lexcept  lite  laati  corresponds  with 
what  ia  called  a  fluxion;  and  the  sum  of  the  progres  ion 
i*  the  wmr  as  a  fluent.  A  fluxion  is,  therefore,  the  ve- 
locity of  Increase  of  an  Increasing  quantity,  a  decrease 
of  a  decreasing  one,  on  the  supposition  that  we  take  the 
velocity  at  any  point  and  consider  It  uniform.  Rut 
when  you  use  this  uniform  velocity  to  represent  an  ac- 
celerated one  and  say  that  the  ratio  of  these  velocities 
approaches  to  a  ratio  of  equality  as  its  limit,  while  the 
space  or  time  of  description  is  diminishing  to  evanes- 
cence. 1  mnst  be  allowed  to  withhold  my  assent  to  your 
doctrine  For  It  la  clear  that  the  exact  ratio  of  equality 
can  attain  only  when  the  space  rleflcrihod  ia  nothing, 
and  consequently  it  cannot,  with  logical  accuracy,  be 
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pnwnt  thBii  there  are  companies  to  do  the  work, 
ami  whatever  may  be  said  ulsiut  competition  and 
inn  of  those  engineer*  and  low  price*,  it  i*  noteworthy  that  there  are  very 
placing  th.'ir  main  hope*  for  few  financial  failure*  in  the  bridge-building  busi- 
thc  coming  season,  ou  rail-  lies*.    Then-  is  a  vast  area  of  country  hetween  the 


The  careful  attention 
contractors  who  are  , 
employment  during  the  coming  m«n, 
road  building  is  invited  to  the  reported  interview 
with  Mr.  Russell  Sage,  uneuf  the  leading  railway 
magnate*  of  the  country,  which  will  be  found  in  an- 
other rolumn  of  ihi*  week's  Enoinebhiso  New*. 
Mr.  Sage  awrls  that  there  will  be  a  great  falling 
ofT  in  railway  construction  this  year,  and  the  ac 
tivilv  of  the  past  two  years  may  perhaps  ' 
be  resumed  for  some  time  to  come.    Mr.  Sage 
one  of  the  leading  speculators  in  Wall  street,  a 
region  thai  hatches  more  unreliable  information 
than  perhaps   any  other  spot  of  equal  area  in 
the  habitable  world,  and  so  whatever  Mr.  Sage 
aavson  matters  that  deal  directly  with  the  rise  ami 
fall  of  stocks  may  naturally  lx>  received  with 


country 

Atlantic  and  l*acilie  to  I*4  developed  and  impn 
for  the  U-Nt*  of  itft  ever  and  rapidly -gmwing  popu- 
lation, and  while  there  mav  be  temporary  lulls  in 
engineering  activity,  yet  there  tnu-d  always  Is*  a 
fair  proportion  of  remunerative  Ursine**  for  the 
men  who  are  alert  and  who  care  to  keep  sulticieutly 
not  posted  as  to  the  shifting  scenes  of  activity  in  their 
profession.  But  w  e  feel  convinced  that  a"  consider- 
utile  advance  will  he  made  when  engineers  assume 
the  Icadcndiip  in  promoting  public  work,  instead 
of  rumplv  "sitting  in  the  market-place"  like  com- 
mon laborer*  "  waiting  for  a  job," 


rounding  him.  But  it  is  probable  that  he  tells 
enough  iruih  to  warrant  the  thoughtful  considera- 
tion of  those  men  who  are  i»tipnily  awaiting 
the  time  when  active  operations  in  railroad- 
ing will  be  resumed,  and  who  if  warned 
in  time  would  turn  their  attention  else- 
where to  their  own  advantage  and  to 
that  of  those  who  cannot  cliange  at  once  without 
very  serious  damage.     By  I  binning  the  ranks  of 
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We  would  not  disctmr.igc  the  study  of  such  sub- 
iectsaa  comprise  Ihe  contribution  under  the  above 
heading  in  No.  l»of  K.vilXKEmNO  News.  The  writer 
has  treated  it  with  ability,  and  shown  a  painstak- 
ing desire  to  perforin  accurate  work,  and  we  should 
have  spared  any  question  of  its  piactical  value 
bad  it  been  a  mere  office  exercise;  but  from  the 
statement  that  "  on  the  road  90  meter  spiral*  are 

competition  fair  profit*  may  continue  to  be  made.  "  11':™/°' 

whife  those  who  enter  other  Held*  will  not  sutler.   \Z,Mlf^  C'hJX      IZ  SSfcSJi. 

Fir»l,  if  itcould  be  suc.  es:ull>  ai-coinplished.  lh.  u-  ,.,llu|1JV„i  jn  some  siu.It  of  practical  value  to 

••  •r,.ornrient» "  shou Id  be    weeded    out.    and  „„.„,  |u  ^       ™              \^v  .n?,  re^o  sa^ 

obliged  to  go  into  other  and \  P'oladdy .  nmrc  ptv.flt-  t|ml  ,    ,     „„                        ,    ,  MuMnx& 

Ic  occupations :  if  any  that  remain  ore  teirpted  f        -    "        ,     •  ,     .  ,       .   :„„.„.„,....,„  „s 

try  land  surveying,  we  advise  them  to  nh.ndon  rll^l^ond  tneT  uyln" 


such"  an  evidence  of  mild  insanity,  and  turn 
their  muacle,  If  not  their  brains,  to  more 
profil ;  in  the  larger  cities  the  Engineer- 
ing department  is  usually  well  stocked,  anil  the 
politicians  keep  faithful  watch  and  ward  over  it. 
lest  perchance  an  occasional  vacancy  should  occur; 
do  not  waste  time  anil  energy  upon  such  well 
tilled  ground.  We  confess  we  hardly  know  where 
to  point  the  way  to  aspiring  engineers,  except  ttiej 
am  themselves  prepared  to  do  considerable  original 
investigating,  and  If  necessary,  "tramp"  it  in 
search  of  opportunities.  Foreign  engineers,  nota- 
bly the  English,  are  tbe  promoters  of  nearly  all 
piitdir  works;  they  do  the  "prospecting.''  discover 
the  opportunity,  "work  up"  the  schenie,  form  the 
constructing  companies,  and  with  the  aid 
uf  the  solicitors,  carry  the  scheme  through 
the  necessary  legislation,  and  then.  If  fur- 
titer  progresa  is  dcciurd  advisable  they  con- 
struct the  work*.  But  we  never  hear  of  an  Ameri- 
can engineer  " promoting"  an)  public  work.  In- 
stead, it  is  done  by  some  shrewd  man  who  sees,  or 
doe*.  "  millions  in  it."  and  ail  the  part 
er  plays  in  the  scheme  is  to  make  a  few 
tat  ao  much  per  diem  to  get  data  to  work 
from,'  and  then  if  the  matter  succeeds  he  gets 
possibly  a  few  months'  further  employment 
at  the  lowest  price  his  services  can  be 
engaged  for.  If  there  is  profit  in  the  ven- 
ture he  lingers  no  portion  of  it,  and  in  a 
few  months  he  is  forgotten,  until,  perchance,  his 
former  patrons  may  nave  discovered  something 
else  for  which  they  need  tbe  use  of  his  brains  ami 
short  while.  ' 


otT  the  same  curve  from  the  other  tangent  |*>inl 
there  could  be  no  possible  agreement  between  the 
|Kiima  made  unless  by  a  system  of  repetition  and 
some  elimination,  which  means  loss  of  time  and 
(salience  on  the  part  of  operatives.  If  this  were 
attended  with  a  |*>«Mble  benefit,  it  would  be  well, 
hut  let  u*  assure  "  Young  America  "  that  it  has  no 
practical  value  whatever,  anil  tend*  to  bring  into 
discredit  much  of  his  tabor  which  is  of  positive 
value.  It  is  desirable,  it  I*  true,  to  connect  the  tan- 
gents on  a  line  of  road,  by  curve*  of  as  long  radius 
as  the  location  and  nature  uf  the  ground  will  per- 
mit for  mechanical  reasons  in  the  nature  of  the 
machinery  used,  and  it  is  also  desirable  to  reduce 
the  shock  occasioned  by  passing  at  high  apeed 
from  a  tangent  to  a  curve  to  a  minimum.  But 
within  limit*  the  expenditure  of  power  at  a  given 
s|iecd  in  a  change  of  direction  of  a  certain  number 
of  degrees  i  fare  1*  the  same  whatever  may  he  the 
radius  of  curvature.  If  there  were  in  nature  some 
principle  by  which  bodies  tended  to  move  in  curve*, 
this  might  possibly  be  otherwl-e,  but  as  things  are 
the  curved  motion  is  tbe  resultant  of  forces  tend- 
ing to  move  in  straight  lines,  and  practically  no 
body  in  motion  on  a  railroad  track  is  coajretf  into 
a  total  change  of  direction  with  the  expenditure 
of  leas  power  hy  gradually  increasing  tbe 
increment*  of  change  from  a  minimum  to  the 
maximum. 

We  have  ourselvr*  been  in  thi*  some  boat.  In 
the  "Curve  of  Construction,"  written  by  Sganxin, 
"Inspector  General  de*  Punta  el  Chause**,"  tbe 
text-book  of  manr  vears  ago,  it  ia  recommended 

s  should  I 


„...  _____   - —    rrom  this  plan  of  ,hs,  c|wnTO8  of  directions  of  wmiib  snouia  t*  maae 

professional  action  M-arcely  any  notobly  prom^ent  bv               curTeg,  and  Rlve8  ,„  8  ^von.  that 

engineers  arise  a*  may  be   found  in  England.  -th^  „xtent  of  curvature  of  such  curves  decreases 
where  large  incomes  are  enjoyed  by  a  go  at  many 
engineers,  some  of  wliom  have  world-wide  reputa- 
tlieir  wav  to  special  distinc- 


tions, and  havi 
tion  by  their  sovereign.  This  country  never  was 
in  a  more  prrwperous  condition  than  at  present : 
money  abounds,  and,  as  a  usual  thing,  the  people 
are  not  afraid  to  spend  it.  There  are  States  in 
the  Nurtb,  like  Vermont  and  New  Hampshire, 
where  agriculture  being  the  leading  industry,  and 
the  principle  uf  being  careful  of  the  small  change 
having  permeated  the  whole  body  politic,  there 
lire  no  large  public  works  likely  to  be  undertaken, 
and  " 


it  la  but  a  waste  of  railway  fares  and  hotel  meat  at  the  ix>int  of  tengency  as  it  is 
to  journey  in  that  direction.  Only  native  gi^,  hetween  adverse  grades"  by  vertic 
and  bred  engineers  can  hope  for  even  a  small  cm  we„  ^  Mu  whcPP  it  ,j      „  wil,  ^ 

■  '**_£  SJSAUISSSS 


of  success  thereabouts. 
South  there  i*  a  remarkable 
towns  and  cities ;  monev  is  not 
is  desirable,  and  while  the  conditions  are  yearly 
growing  more  favorable,  our  engineer  must 
pay  out  a  "good  bit"  in  traveling  expenses, 
and  subject  hi*  stoiaach  to  a  very  severe  course  of 
dieting  before  he  will  find  an  eligible  location  to 
practice  his  profession  in  with  profit.  But  then- 
are  opportunities  in  the  Southern  States  that  will 
repay  tbe  investment  of  time  and  money  and 
brain*  necessary  to  develop  them.  It  i*  a  magnifi- 
cent country  and  it  is  inevitable  that  it  must  make 
very  great  progress  within  the  next  decade.  But 
there  are  hundreds  of  considerable  town*  demand 


as  we  pass  from  the  summit  of  the  curve,  and  con- 
sequently the  passage  from  the  straight  line  to  the 
curve  is  less  sensihly  felt."  We  have  here  the 
principle  of  the  spiral  curve,  as  we  understand  it. 
Full  of  the  importance  of  the  labor,  we  laid  off 
such  curves,  not  on  location  lines,  but  in  laying 
the  track.  Revisiting  the  locality  some  years  after- 
ward*, we  found,  as  might  have  been  expected, 
that  what  with  settlement  of  road-bed  by  effect  of 
fnwt  and  otherwise:  the  track  repairers  had  wholly 
|  disregarded  our  refinements  of  line,  and  laughed, 
a»  they  well  might,  at  parabolic  curves.  This  ease- 
it  is  called,  as 
vertical  curves, 
always  will  be  exercised. 

with  his 


PERSONAL 


City 


ing  better  water  supply  and  sewerage  and  paving,  formed  Episcopal  Church,  the  Metropolitan  Life 

and  for  the  engineer*  who  will  go  to  the  ex-  Insurance  Company's  building, 

and  labor  of    "  pnispecting "  for  them  Hospital  in  Sixty-seventh  street 

that  a  large  and  profit-  York  Bar  A 


Mr,  Thomas  H.  Trncv  has 
Engineer  of  London,  Ont. 

Thomas  Hahpoeb  Smith,  who  died  suddenly  of 
apoplexy'  on  the  lflth,  at  his  residence,  448 
West  Twenty-second  street,  this  city,  was  the 
builder  of  the  Boston  Cathedral,  St.  James' 
Church,  Boston;  the  West  Twenty-third  Street 
Presbyterian  Church,  the  Madison  Avenue  Re- 


the  Foundling 
ami  the  New 


Mb.  Norman  Stratton.  civil  engineer.  United 
States  Navv.  died  suddenly  of  heart  disease  on 
the  10th  at' his  residence  No.  i\i  DeKalb  avenue, 


Haratoira  County,  this 
>  lei  nmc 


in  Stillwater. 
State,  graduated  from  the  Rensselaer  Pol 
Institute,  Troy,  and  subsequently  from  the 
Law  School.  He  was  civil  engineer  of  the  first 
railroad  constructed  from  All,:mv  to  Schenectady. 
He  afterward  practiced  law  in  thi*  city  for  17 
vcar*.  About  11  years  ago  he  was  appointed  civil 
engineer  in  the  United  Stat™  navy.  In  1870  he 
'  red  by  a  earn 
and  issl 


avy. 

was  run  over  and  aerioualy  injured  fa 


His  health  subsequently  failed,  and 
name  wo*  placed  on  the  retired  list. 


rioge. 
ill  his 


pense    and  labor  of    "  pnaipeeting "  for  them  Hospital  in  Sixty-seventh  street,   ami  the  New 

we  are  quite   certain  that  a  large  and  profit-  York  Bar  Association*  building.    He  waa  born  in 

able   fiel3   awoit*  their  cultivation.     There  is  Rye  in  1N12,  and  had  been  in  business  in  this  city 

alio   more   bridge    building    to    be    done   at  48  years. 


A  novel  duelling  machine  or  excavator  has  an 
inclined  auger  secured  within  the  frame  or  body 
of  the  machine  for  excavating  and  elevating  the 
earth,  the  cutting  edges  of  which  turn  in  a  semi- 
circular groove  formed  in  a  block  attached  to  the 
under  side  of  said  frame.  The  arrangement  of 
this  groove  is  such  as  to  cause  the  excavated  earth 
to  rise  to  the  outlet,  whence  it  fall*  on  stationary 
inclined  planes,  that  direct  it  to  the  sides  of  the 
ditch. 

Another  late  invention  in  excavators  has  an  exca- 
vating wheel  which  turns  in  a  vertically-adjustable 
swinging  frame  journalcd  on  the  engine  driving 
shaft,  and  is  driven  by  a  chain  from  »uch  driving 
shaft,  which  operate*  a|pinion  meshing  with  an  in- 
ternal gear  on  the  wheel.  An  inclined  shelf  and  ver- 
tu  nil v  adjustable  shield  are  carried  by  the  frame, 
whereby  the  dirt  is  directed  to  one  side,  and  pre- 
vented from  falling  from  the  buckets  while  being 
elevated.  The  machine  1b  fed  forward  through  a 
sprocket  wheel  and  chain  driven  from  the  engine, 
and  hi  capable  of  being  worked  with  or  independ- 
ent of  the  wheel-driving  mechanism.  Stationary 
aide  plates  protect  the  internal  gear. 

An  interesting  improvement  in  bridge  gates  for 
draw-bridges  consists  in  operating  the  gates  at 
cither  end  of  the  draw,  by  pneumatic  pressure 
controlled  hy  the  bridge  attendant  through  suit- 
aide  mechanism  on  the  draw-bridge.  The  gates 
slide  in  vertical  guide*  on  the  abutments,  and  air 
cvlindcrs,  with  light-working  pistons  connecting 
with  the  gates,  are  located  in  the  abutments  be- 
ueath  the  gates.  On  the  pier  upon  which  the 
draw  span  revolves  are  arranged  suitable  air- 
compressing  mechanism,  having  pipes  leading 
therefrom,  along  the  lied  of  tbe  channel  to  the 
before-mentioned  operating  air-cylinders. 

A  late  improvement  in  steam  boilers  combines 
with  the  grate  and  hollow  aide  walls  of  such  boiler 
a  series  of  side  pipes  for  conveying  the  products  of 
combustion,  and  a  series  of  steam  pipes  communi- 
cating with  such  side  pipes,  at  or  near  the  dis- 
charge orifices,  wheieby  the  product*  of  combus- 
tion are  drswn  back  and  discharged  into  the  fire. 

A  novel  stock  or  cattle  car  has  a  feed  bin  ar- 
ranged beneath  the  roof  of  the  car,  and  extending 
the  length  thereof.  This  feed  bin  has  its  bottom 
wall  constructed  with  opening*,  governed  by 
valve*  adapted  to  lie  simultaneously  operated. 
Adjustable  troughs  are  suspended  beneath  said  bins 
adapted  to  be  secured  at  any  desired  elevation.  A 
water  tank  is  also  located  on  the  roof  of  the  car 
with  pipes 
drinking  nt 
stop- cocks. 

A  new  dredge-dipper 
dipper-bottom,  the  lower  front  section  being  se- 
cured by  an  adjustable  catch,  and  pivoted  to  the 
opposite  aides  of  tbe  dipper.  The  oilier  or  top  sec- 
tion is  capable  of  swinging  in  aa  well  as  out,  and 
when  loaded  rests  against  the  upper  edge  of  the 
lower  section.  The  arms  of  Ihe  bottom  section  are 
pivoted  to  raised  seats  upon  the  side  straps,  to 
which  are  secured  handle-braces.  This  improve- 
ment is  designed  for  use  in  i  collection  with  a 
steam-dredging  apparatus. 

A  late  invention  consists  of  an  electric  meter 
comprising  a  clock  work  mechanism  having  an 
escapement  governed  by  a  pendulum  or  balance  of 
magnetic  metal,  in  connection  with  an  electro- 
magnet, the  poles  of  which  are  arranged  lo  deter- 
mine the  movements  or  oscillations  of  the  pendu- 
lum or  balance.  This  magnet  is  arranged  in  the 
electrical  circuit,  through  which  tbe  current  is  to 
be  measured. 

A  novel  apparatus  for  superheating  steam,  de- 
signed particularly  for  locomotive  boilers,  consists 
of  the  steam  pipe,  which  is  arranged  to  pass 
through  the  roof  of  the  Hre-box.  extending  hori- 
zontally therein,  and  thence  repassing  through  the 
roof  of  said  fire-box  and  connecting  with  tbe 
cylinders  of  the  engine.  A  tube  incloses  that  part 
of  tbe  steam-pipe  located  within  the  fire-box  to 
create  an  intervening  water  space  between  the  two, 
said  tube  having  its  ends  secured  in  the  roof  of  the 
fire-box,  and  in  communication  with  the  water 
of  the  steam  boiler.  T.  B.  Beock. 

D.  C. 


consists  of  a  two-part 
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March  18,  Utt& 


THE  CHECK  TO  RAII.ROAtl  BUILDING. 


When  asked  for  his  opinion  of 
flitimi  of  i  - 


Sage  said  tn  a  reporter 
bUiiy  ■ 


present  con- 
prospects  <>f  the 


,  tion  that  we  have  turned  tin-  roni.-r  in  thin  down- 
,  wanl  career  of  the  market.  an<l  thai  from  tliLi  tilde 
I  on  thoadvancr  will  be< 
roads  that  deserve  it." 


•  present  inability  of  promoters  of  railroad 
enterprises  to  goon,  tomg  checked  by  their  failure 
to  negotiate  bonds  and  stocks  to  wnirp  tlie  money 
to  prosecute  the  work  of  oonstnietion.  leaves  the 
older  and  already  finishis!  ma<Ls  in  a  better  con- 
dition titan  would  be  possible  if  tlie  mania  for 
building  iww  road*  were  to  continue." 

••Then  you  outsider  tlw  construction  of  new 
roads  practically  at  a  standstill  for  the  present  T 

••  Few  railroads  will  lie  built  this  yenr.  Then- 
is  a  general  suspension  of  this  work  nil  over  the 
country.  I  am  connected  with  a  don-n  of  these 
corporations,  and  in  each  instance  w-e  luive  wound 

Zthe  work  for  the  present,  after  settling  with 
different  contractors.  I  do  not  think  tbev 
will  go  on  again  for  a  year  or  two;  |s-rlinps  it  will 
be  even  longer.  I  am  ready  to  go  on  when  I 
am  satisfied  that  it  wilt  pay  :  but  I  am  unal- 
terably opposed  to  building  a  mile  of  railroad 
when  the  business  will  not  fully  justify  it. 
There  is  an  unerring  law  of  progress,  that  fully 
one-half  of  all  the  new  railroad  enterpriseM  an' 


ENGINEERS^  80CIETIE8. 

ENGINEERS'  CLUB  OK  PHILADELPHIA. 

Rooms.  No.  ir»2.l  Chestnitt  St.,  / 
Philapelphia,  Pa.  j 
Kivort  „f  Itryular  Unting,  Iforc/,  4,  11*2. 
President  Rudolph  Hcring  in  the  Chair.  Twenty- 
rive  memhets  and  one  visittsr  present. 

Tlie  Secretary  presented,  on  lichalf  of  Mr.  Thos. 
0,  Walter.  Honorary  Member,  a  description  of 
Ilia  experiments  In  1S3B-7.  uj-m  the  effect  ex- 
treme temjieralures  upon  iron  bands  imbedded  in 
the  walla  of  (i  Irani  College.  Philadelphia,  of  which 
he  was  the  architect.   These  bands,  each  M  ft. 

long,  were  introduced  to  resist  the  lateral  pressure  ""-raping  mac  hines  wt 
of  the  arches.  Although  confident  that  no  evil 
could  result  therefrom,  Mr.  Walter  considered  the 
positive  evidence  of  these  experiments  both  satin- 
factory  and"  interesting.  The  south  vestibule  wall, 
S  ft.  5  in.  thick,  <ubjrct«sl  to  the  full  power  of  tin 


swept  away,  and  another  set  of  proprietors  comes  sun  during  summer  and  in  winter  under  terapo- 
Jt  to  take  their  places.    Tlie  historr  of  three-  niry  roof,  with  no  fires  in  furnaces,  was  select ed 
..r  Hi-  roads  built  in  the  United  Suites  for  experiment.    Self  registering  thermometers, 
original  promoters  of  new  ruacis  minimum  for  winter  and  maximum  for  summer 

exiMTiment.  were  placed  upon  the  lei  l  el  aud  the 
whole  walled  ill  n«  finished  work.  The  following 
changes  in  Fahrenheit  degree*  took  place  : 

Hej.l.  'TX  isaa.  |  fc.,.  t  lnterTii»silnIeexln-aif  colli 
July  '.1>.  1KI7   l*i  Minimum  tempenitur.'  in  mMille  is? 
wall.  4'.- 

■     I  I,  ]  s  1 7 .     "'"       lli  ui  .'.i!    :■  in  |  •  :■  .In:     :i.  I  n'.  l,i-  i  I 

wall,  ill  . 

Difference  of  temperature  outside  of  wall.  D7  . 
Difference  of  temts-rnlure  ill  middle  of  wall.  11)  . 

Smcatoti  s  co-eliii-ietil  of  expansion  for  malleable 
iron.  of  length  for  1H0\  l>eiug  somewhat  greater 
than  that  of  other  experimenters,  »a>  used.  The 
to-euVleiit  fur  brickwork.  of  length  for  1MII  , 
was  taken  from  exis-riments  bv  A.  J.  Adie.  C.  E.. 
I  Royal  Society  ol  Edinburgh,  April  2h.  ISVii. 

The  difference  occasioned  by  u  change  of  IB"  in 
tem|ieratiire  in  a  length  of  -14'  is.  therefore,  hss 
than  i1,,  ,  hut  if  we  consider  thai  the  exterior  ol 
tlw  wall  is  subjected  to  the  extremes  of  bent  ami 
Bold,  it  will  Is  obvious  that  tlie  aggregate  change 
of  the  brickwork  is  even  greater  than  thai  of  the 
iron. 

Mr.  GeOvP.  Bland  read  a  papir  OpOB  tlie  practical 
strength  of  wrouglil-iron  columns,  giving  formula 
aud  diagram,  and  arguing  that  the  factor  of  safety 
should  be  established  with  reference  to  the  limit 
of  elasticity. 

Mr.  Howard  Countable  exhibited  a  bine  copy  of 
the  Kinma  Viaduct,  and  stated  that  its  height 
will  Is?  3>KI  and  length  2.IHNI , 

Mr.  Henry  ti.  Morris  dem-rihrd  the  llotchkiss 
mechanical  toiler  cleaner,  which  consists  of  a 
spherical  cast-iron  vessel  pbiced  above  the  boiler, 
which  it  enters  by  a  vertical  How  pipe  bent  ti"  just 
Is-low  low-water  line  aud  opening  there  in  funnel 
form  :  also  by  it  teturu  pipe  mrried  neatly  to  the 
holtotu  of  the  boiler.  The  sediment,  rising  in- 
variably  to  the  surface  before  being  deposited  on 
the  bottom  or  flue,,  is  carried  into  the  funnel  by 
whk  hare  now  ruling.    1  regard  the  condition  of  the  circulation  of  the  water  from  front  to  rear  of    ,  '  jJ  LI 

things aasiwuming  a  very  healthy  outlook  for  the  boiler,  and  reaches  the  spherical  vessel,  where  it  r  '""  ""-v  '>n^  "'*"• 


'ourths  of  the 

"hows  that,  the  original  promoters  of  new  roads 
have  to  ael'  out  for  one-half,  or  less,  of  their  in- 
vestment. A  necessary  result  of  the  present  sus- 
pension in  the  construction  of  new  roads  will  be 
that  inventors  will  take  the  stock*  of  tlie  finished 
aud  already  paying  roads  at  U'tter  prices  than 
have  recently  prevailed.'* 

•■To  what  causes  do  you  attribute  the  recent 
downward  tendency  of  all  railroad  stocks;*' 

'•  It  is  well  known  tlutt  we  had  a  pretty  full 
bead  of  speculative  steam  on  previous  to  the 
ossassiiuttion  of  President  GarhVM  last  July.  That 
talUll  the  lira*  check.  From  the  3d  of  July  on. 
down  to  the  Isgmnuig  of  the  present  year,  there 
i  a  steady  decline,  with  the  usual  tluctua- 
'hese  fluctuations  liave  ts-en  owing,  in 
|sirt.  to  over  speculation  anil  over  construc- 
tion of  new  railroads ;  the  general  decline 
was  accelerated  by  the  short  crop*  and 
damaging  freshets  to-ginning  early  m  Oc- 
tolwr.  running  through  that  month  and  November. 
When  we  reached  the  to-ginning  of  the  new  JVGTi 
financial  trtmhb-s  broke  out  in  Fnim-e  and  spread 
all  over  Europe.  The  rates  of  interest  rose  f mm 
2}  to  H  aud  In  |s-r  cent.,  which  was  very  excessive 
for  such  old  and  conservative  countries  as  France, 
England.  Austria,  Germany  and  Holland,  the 
money  centres  of  the  world.  Of  course,  in  that 
panic  heavy  los-es  follow. si. and  enormous  damage 
was  dune.  These  troubles  in  Kum|ai  rnntrihuUsl 
to  our  depression  by  sending  Kick  a  gissl  many  of 
our  st*s:'ks  and  Ismds  and  throwing  them  on  (air 
market  at  a  time  when  there  was  a  dis  reasod  de- 
mand. The  boors  took  advantage  or  this  state  of 
affairs  to  magnify  and  misrepresent  the  real  con- 
dition of  the  country.** 

••  How  do  you  regard  the  improved  tone  of  the 
market  within  the  last  few  days?"  asked  the  re- 
porter. 

"The  country  at  large  is  very  rii-h.  and  investors 
an- well  able  to  take  securities  at  the  lower  rat  is 


Halifax,  was  read  by  the  Secretary.  The  paper 
described  the  results  of  the  mechanical  removal  of 
incrustations  frouithe  water  pi|»-sof  that  city. 

These  incrustations  had  become  so  serious  as  to 
reduce  the  preissure  so  that  in  many  places  water 
would  not  flow  from  the  street  hydrants,  In  some 
|M|sw  the  de|s«sit  was  over  I  j  in.  in  thickness.  Six- 
in.  pi|ssi  were  found  redui^d  to  an  internal  diam- 
eter of  8,  in.  to«j  in. 

In  the  years  1*73  and  1*7(1  a  number  of  miles  of 
old  8-in.  pipes  were  clcamsl  by  a  si-rajs-r  attached 
to  iron  rods  and  pro]sdhsi  by  hand.  The  scrajsir 
liad  4  arms  or  knives  attached  to  u  center,  and 
sprung  outward  by  a  thick  nihlwr  disk.  This 
method  was  not  practically  applicable  to  pipes  of 
large  diameter*:  hut  in  InMI  over  a  mile  of  IS-in. 
pine  was  cleaned  by  a  scraper  forced  through  the 
whole  length  by  tlie  head  of  water  in  the  pipe, 
This  scraper  was  one  imported  from  Scotland,  and 
its  work  was  fairlv  successful. 

In  1HHI  the  author  of  the  paper  constructed  new 
h  differed  from  the  others 
in  having  additional  springs  for  thr  cutters  and  the 
pistons.  These  scraper*  consist  of  an  iron  nsl  to 
which  an-  attached  two  pistons  ami  two 
sets  of  cutting  lisils,  one  in  front  of  the 
other.  Ttie  cutters  are  each  made  up  of  four 
strips  of  steel  '2$  in.  broad,  sloping  nackuanls 
from  the  rtnl  and  at  their  outer  termination 
shaped  and  sliar's-ned  like  the  barbs  of  an  ar- 
row. Thus  they  can  yield  when  requisite  and  the 
cutting  diameter  can"  lie  attend  by  moving  tlie 
steel  strips.  The  pistons  are  of  iron,  lead  and 
leather,  to  w  hich  Mr.  Keating  adds  rubber  springs. 
With  thisappnnitus  and  with  the  ordinary  head  in 
the  pipe*  about  13  miles  of  34,  3(1.  IS  anil  12-in. 
pi|s-s  wen1  cleaned  at  a  total  oe*.t  of  *is\  cento  pOT 
fisit.  The  results  were  n  markahly  satisfactory, 
as  is  shown  by  the  fjirt  that  the  average  pn-ssure 
on  2-"i  hydmnts  on  the  wharvi-s  incnsxsetl  fnmi 
34,*,  llo.*  in  Kehruary,  lsso.  to.V.',',  lbs.  in  February, 
IKS  '.  These  wen-  on  the  low  service,  tin  source  of 
which  is  I  miles  from  the  city  and  300  ft.  above 
tide.  On  the  high  senile,  the  Sonne  being  S 
miles  from  the  city  and  .Wi  rt.  alsite  tide,  there  is 
now  a  ores-lire  o!  Ill  lbs.  per  inch  at  hydrants 
where  the  water  did  not  flow  at  all. 

Some  rei  ks  acre  miidi  on  I  to  en  el  flow  •  t  Tie- 

Missi^ippi  Ri»er  by  Mr.  Lvumn  Rridgm.  Memtor 
Am,  S,-.  C.  E.  Tin- area  of  the  water-shml  of  that 
river  is  l.UT.unn  stpiare  inihs.  with  an  annual 
rainfall  of  Ml.ui «l,im>,(Mn,'lui  cuWr  fed  and  a  drain- 

ag.   '  I  211  "i",  i  '  mo    ul  i,   I.  ,  i.     This  in 

elusive  of  the  Red  River  Isisin.  The  prim  i|«! 
levees  are  Is-low  the  Red  River.  The  menu  aiinunl 
amount  of  stsliment  [iitssing  the  noiuth  of  R*sl 
River  is  giteii  by  liiimjiliri-vs  and  Ablsitt  as 
HI2..Tai.n«ll,tK«l  tons.  The  dep^wit  of  thisat  certain 
|i  'ints  i-  ;i  -•  nree  •  f  '  •  r  -l.it  E  d.n  L-  r,  l.e'.  ecs 
are  ralstsl  couiiiiually:  hut  great  tloods.  as  at  this 
time,  frequently  tsxur.  The  sjaakt  r  suggested,  as 

,i  re   .-  ii  ,      I    ndiel  .  Die  impn  •   ol    lli  'il 

channel  near  the  mouth  of  losl  River,  thr  improve- 
ment of  the  AtcKafalaya  and  its  iiarallcl  bayous, 
a  connection  with  the  Mississippi  at  I'lanuemine, 
and  tlw  improvement  of  tin-  outlet  to  Atrhnfulava 
Bay.    This  would  give  a  flood  outlet  one  half  tlve 
;sent  length  of  tli,.  river  from  the  mouth  of  Risl 
and  one-tpiartcr  the  length  from 
•  nine,  through  which  3.1  |s  r  cent,  of  the 
How  could  well  Is-  carried. 
Till'  nrci-ssily  of  complete  surveys  of  the 


praaa 

Rivel 


future.  Prices  are  such  as  now  to  justify  the  most 
convit.tt no  capitalist  in  making  investments. 
Money  is  plenty  aial  the  eontimuil  paying  off  of 
tto*  National  debt  throws  an  almost  unprot-v- 
dented  amount  of  additional  money  Into  the  mar- 
ket to  be  invested.  The  ns-ent  change  of  tone  on 
tin-  street  will  do  it  vast  amount  of  good  to  peo- 
ple who,  having  originated  wholesome  enter- 
prises, will  now  1»'  enablis!  to  go  on.  Tills  I'hange 
of  tone  will  !*•  more  toueflcial  to  the  laj-ine-s  in- 
terests than  anything  that  could  have  happened. 
Otherwise  many  legitimate  and  desirable  inter- 
pristsi  must  have  sus|s*udtsl.  owing  to  fear  that  we 
were  drifting  toward — not  a  panic — but  general 
dullness  and  depression.  I  think  that  Mr.  Gould  and 
Mr.  Vitiiderbilt,  In  coming  forwanl  and  planting 
themseltesdown  solid  fortlie  right,  have  rrstonsla 
feeling  of  confidence  which  was  very  much  need- 
ed, and  which  will  produce  very  ls-ncricuil  re- 
sults. With  such  crops  as  we  tuny  n-asonnhlv  ex- 
j.  it  and  -.villi  'lie  unexampled  n  .:«  rit;.  t  il., 
jHlsf  tell  years  going  steaililv  on.  I  shall  Is-  sur- 
prists!  if  by  Siptemls  r  ami  (Mols-r  a  general 
change  of  such  a  character  is  not  shown  as  to 
prove  bow  the  wicked  '  ts  ars'  have  lllM.sl  the  put- 
■    trying  to  make  il  Is  lieve  that  ruin  was  close 


Ii-  in  trying 
nt  ttan-l. 

"  Ano(h«T  view  lo  Im-  tak< 

nnri  om  whkli  nmUcea  it  die 

w  ithout  prr. lit, )- that  il  tUU  I 
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•n  of  this 
Mt  that  it  has  not  h 
■his  kisl  extntviignnee 
11  of  high-priced  lux* 


is  ilepositi'tl :  the  water  returning  to  the  boiler  by 
natural  circulation,  Tlie  stsliment  is  removed 
front  the  cleaner  by  o|s  ning  the  valve  in  a  pipe 
connected  with  the  bottom  thereof,  after  closing 
the  valves  in  the  How  and  return  pipes. 

The  Secretary  pn-scntisl  a  pa|s-r  by  Mi.  P.  II. 
Baermann  U|km"i  ■•  What  thickness  of  metal  should 
Is- given  to  cast-iron  pipes  under  pressuref  The 
various  formula*  are  reduced  to  the  same  notation, 
classified  and  comparts],  and  Illustrated  by  numer- 
ous diagrams.  The  quality  of  Iron,  practical  difll- 
culties  in  casting,  minimum  strength  required  for 
haudling.  the  static  head,  force  of  ram  aud  of 
rapid  closing  of  gales  or  hydrants  and  allow  am-.' 
for  deterioration,  are  eon-iilered  at  length.  A 
table  of  one-fifth  ultimate  strengths  is  given.  One 
of  the  main  facts  derived  from  the  i-omparison  is, 
that  the  thicknesses,  obtained  from  the  formula', 
give  pipes  of  varying  strength  when  calculated 
for  a  given  headland  tlutt  the  least  thickness, 
necessary  to  cover  imjterf  eel  ions  in  casting  anil  for 
safe  handling,  is  ample  for  pipe- of  small  diameters 
under  all  ordinary  heads. 

H..WANH  MfltPHV. 
Secretary  and  Tre.tsurer. 
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March        lss-2  —  The  Ss  ieti  met  at  X  p.  in.. 
nrn-s  lioni  abroad.    The  lm|sK1ationof  ihesr  gissls  President  Ashls  l  Welch  in  tliecfiair. 
ha- materially  fallen  off.  much  to  the  gratification      Tlie  di  al  Ii  of  Hen.  W.  W.  Wright,  member  of 
of  thoughtful  isHinlr  who  watch  the  Istlance  of  thcSs-ietv.  in  Philadelphia.  March  «.  Iksj.  was 
trade,  which  should  continue  in  our  favor.   In  view  announced. 

•  ■f  all  these  facta.  1  am  strengthened  in  thti  cm  Ic-      A  pajs-r  by  Mr.  E.  H.  Keating.  City  Engineer  of 


New  Brighton,  New  York,  in  lilt.  40'  ;t« 
long.  74  I  W..  is  oil  Stateli  Island,  on  the  shore 
of  the  Kill  von  Kull.  on  ground  rising  in  terraces 
from  the  water's  edge.  It  is  occupied  principally 
for  subiirK-in  residences  of  persons  doing  business 
in  New  York  City.  Water-works  were  built  in 
ICHI,  by  John  Lock  wood,  for  a  private  company, 
VI.  ,1.  Mc  A I  pine.  C.  E..  being  the  consulting  in- 
gimvr.  Writer  is  taken  from  three  twin,  tubular 
wells,  sunk  :tl>  ft.  in  a  sand  and  gravel  stratum  lie- 
low  the  sea  le  t  el.  at  the  mouth  of  a  ravine  and  small 
stream.  A  Knowlc-'  compound  condensing  imnip- 
ing  engine,  of  i.um.iKiJ  galhins  cit|>acity,  lifts  the 
water  110  ft.  into  a  reservoir  formed  by  a  dam 
acro-«  a  ravine. 

Distribution  is  by  15  miles  of  cast  iron  pipe,  of 
lii-iii.  to  4-in  diameter,  with  1.VI  fire  hydrants,  4<l 
gates  and  2-*iIMii|m«.  Ten  mctcis  are  in  use.  Ser- 
vice pipiw  an*  of  wrought  iron — sonic  plain  and 
some  ga!vuni2i-d.  The  town  puts  *I0  |s-i  year 
each  for  hydmnts. 

The  |s.pulntion  necomniislatisl  is  alswit  l."l.r><«>. 
anil  the  daily  consumption  is  reported  as  oMO.otlO 
gallons. 

The  onpital  sl.s  k  of  the  cni|Ktny  Is  IfiiNI.OOO, 
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bonded  debt  of  •.100,000  at  8  per 


and   til'.';'-  ill 

cent,  intercut. 
Further  ttnancial  statistics  are  not  furnished. 
A.  J.  Hamilton  is  Secretary,  and  John  Ward 
nt. 


OCXI--  POTTSTllWS. 


Pottatown.  Pennsylvania,  in  lat.  40'  15  I 
75*  US  W..  is  on  tlte  Schuylkill  R 
tnile*  from  its  source.   Settled  in  1 
corporated  as  a  city  in  1813. 

Water-works  were  built  hy  a  private  company 
in  187U  after  the  plans  of  Isaac  " 


N., 
,  a  bo 
it  wi 


ong. 
t  SO 
i  in- 


inisaintiers  elected  hv  the  town.  Addison  Lane 
has  been  the  Superintendent  since  1871. 

ecxutt.— YORK. 
York.  Pennsylvania,  in  lat.  its  58'  N.,  LOW.  76* 
48'  W„  is  on  both  sides  of  Codnnius  IVrek.  in  an 
undulating country.  It  was  settled  in  1 721).  Water- 
works were  built  bv  a  private  romputy  in  1816. 
taking  the  supply  from  spring*  and  conducting  it 
into  n  small  reservoir.  Most  of  the  supply  is  now 
taken  from  the  creek  and  pumped  DM  ft.  into  two 
ms-rvoir*  15  ft.  above  the  highest  part  of  the  town. 


intendcnt.  tenth  annua]  report  of  the  water-works 
of  Lynn,  Maw.  From  R.  C.  P.  Coggeshall.  Super- 
intendent, twelfth  annual  report  of  the  water- 
works of  New  Bedford,  Mass.  From  B.  E.  Leh- 
man, Superintendent,  statistics  and  water  rates  of 
the  water-works  of  Smith  Bethlehem,  Pa.  From 
O.  R.  Fyler.  Superintendent,  statistics  of  the  water- 


S  Cassin  C  E'    Tlte  nn,t  pump  was  built  bv  Birkinbine.    A  Worth- 

"  T.  Distri 

10-in.  to  8-in.  diame- 


taking  the  supply  from  the  Schuvlkill.  and  pumpl  '"fiton  l"'-np  was  put  in  later.  Distribution  is  by 
ing  it  by  a  W.rthington  pumping-engine  into  a  '°  "lU,;V,.r..':"M'.'ro?  V'V  "J. 1 


reservoir  140  ft.  above  the  river  and  100  ft.  above 
the  town,  with  a  capacity  of  l.soo.rioo  gallon*  nt 
17  ft.  deep.  Another  pump  is  now  building.  Dis- 
tribution is  by  cast-iron  P'pe  of  from  in  to  4-in, 
diameter,  of  which  7i  miles  nre  laid,  with  40  tire 
hydrant*  and  l.nofitnj.*.  A  few  meters  an-  used, 
Service  pipr*  an-  of  lend.  The  City  pays  frm  fmr 
year  for  ore  hydrants. 

The  population  in  18*1  was  7.314. 
i-onsumption  133,000  gallons. 

The  capital  stock  of  the  coni|wny  is  fflO.OOO.  The 
works  have  cost  to  the  present  time  ♦Hn.SI8.8B. 
The  bonded  debt  is  |ll  7,0011.  The  expenses  in  1*140 
were  13.971.78.  nn.l  the  receipts  ♦7.451.28. 

Mark  II  Richards  is  President,  and  Joseph  E 
Yeager  Superintendent  of  the  Pnttstown  Gas  & 


ter.  with  SO  tin-  hydrants,  34  (rat**  and  1.SO0  taps. 
1  Service  pl|*K  an-  of  lead.    Water  is  furnished  fnv 
for  tire  and  public  buildings.     The  population  in 
1HX0  was  18.940.    The  consumption  is  not  statist. 

The  capital  stork  of  the  company  was  at  first 
4)10,300.  which  has  been  inrreasrd  from  time  to 
time  to  f lAM.Otin.    Then-  is  no  debt.  Kurtlier 
linam-ial  statements  an-  not  kiv.  ii 
.1.11.      Snmuel  Small  is  President  of  the  C.mi|mnv  and 
"ttllv  Jacob  L  Knehn  the  Su|ierlnteiideiil. 


H  JII.IV.  —  I.YlINX,  N. 


Y. 

t  N. 
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Yeager  Sn|s-riutendrnt 
Water  Company. 


cx-xix— ' 

Wmt  Troy.  New  York,  in  lat.  42'  45  X..  long. 
73  87  W..  Is  on  the  west  Istnk  of  the  Hudson 
River,  on  the  bottom  hinds  extending  hark  nearly 
a  mile  to  a  slight  elevation.  Tin-  Watervliet  I".  S\ 
Arsenal,  established  in  1807.  is  in  the  village, 
which  was  incorporated  in  1K88. 


Lyons,  New  York,  in  lat.  48  4  N-:  long 
Wis.,  on  the  Clyde  River  and  Erie  Canal. 
It  was  settled  early  in  the  present  century. 
Water-works  were  built  by  If,  V.  B.  Rowley  in 
1877  for  three  persons  as  a  private  enterprise,  tak- 
ing the  supply  fmm  a  large  well  fed  by  springs, 
and  lifting  It  20  ft.,  bv  a  double  force  pump 
driven  bv  a  windmill,  into  a  reservoir  1,200  ft.  dis- 
tant, holding  12.000  gallons  and  situated  from  70 
to  100  ft.  above  the  village.  Distribution  is  hv  1 ) 
miles  of  east-iron  pipe  of  from  ftin.  to  2-in.  diame- 
ter, with  100  tai»v  There  an-  no  (in-  hvdrants, 
the  supply  t*>ing  for  domwtic  use  only.  Iron  srr- 
I  tice  pipes  are  used.    The  population  is  4.200.  Tin- 


Water-works  were  built  by  a  private  company  eun*uni|i4ion  is  not   kuovt  u.     The   works  cost 

1  W*il      n#t..r   tin.  lilutu   ■»  li  .  I  llli.L.r  4)  li»  uas«u  .  i-i  i-.t  .  .  t,  .  I         At   JM  Ml  'It          -■  ■    ■  :  a  —  L      u  A  ...       _..   M. 


in  1876.  after  the  plans  and  under  tin-  siqiei  intend, 
enc-e  of  Palmer  H.  Baerman.  C.  E.  taking  the 
supplv  from  the  Mohawk  Hivrr.  live  miles  from 
the  village. 

A  dam  1.200  ft.  long  acmss  the  Mohuwk  gives  a 
for  driving  a  75 -in,  turbine 


The  receipt*  aiv  about  4nn«  annually. 
.'.  li.  Rowley  is  the  Nniiagrr. 


I  of  7  ft, 

which  works  u  duubli-oriing  Flaudcis 
jof  1,500,000  gullonoeaimclty.  which  lifts  the 
l»l  ft.  t«  a  chamU-r  lialf  a  mih-  distant, 
wlieuce  it  flows  by  gravity  5  miles  to  a  nwrvolr 
built  in  excavation  near  the  village  and  ISO  ft. 
above  it.  and  holding  70.OUO.000  gallons. 

The  fome  muiu  and  the  i-omluit  wheie  rnaising 
callers  an-  of  12-in.  cast-iron  pipe.  Tie-  conduit, 
where  laid  on  ttu-  hydraulic  grade  line,  in  a  1 5-  in. 
oval  cement  pipe.  Distribution  is  by  wrought- 
Iron  and  ccmentplpe.  of  which  12  miles  are  laid 
in  West  Troy.  For  the  adjoining  village  of  Ureen 
Island,  which  is  supplied  from  these  works,  8 
miles  of  cast-iron  pipe  liave  been  laid.  The  mauis 
are  from  16-in.  to  4-m.  diameter,  and  theiv  are  KO 
Ore  hvdianta  and  890  taps.  The  village  jiavn 
4)10.00(5  per  vear  for  use  of  hydrants,  with  the  right 
to  require  I&0  to  be  set.  in  all.  ImwI  and  wniugnt- 
iron  service  pipes  are  used. 

The  capital  stock  of  the  company  is  4)100.000, 
The  bonded  debt  is  $150.0110  at  7  per  cent,  interest, 
and  4)20.000  at  0  per  cent.  The  cost  of  the  works 
has  been  4)230.000.  The  expenses  in  1881  were 
$18,000.  including  interest  and  taxes,  and  the  re- 
ceipts are  reported  as  the  same  amount. 


St.  I'lmrlt-i.  Missouri,  in  lat.  :1N  4V  N..  long. 
W>*  2s'  \V.,  ih  mi  ibc  Missouri  Kiwi.  'I'lic  city  ex- 
tends along  tin-  rivi-r  Ijank,  llu*  bu^ini'st.  poVtU>u 
being  on  a  plateau  utsmt  15  rt.  above  high-water 
i  400  to  500  rt.  wide.  Back  of  this  the 
00  ft.  in  1  j  mili-s.  Tlw  ditfer- 
cnee  Is'tween  high  and  low  water  is  alsiut  40  ft. 

The  town  was  settled  about  17*0  by  the  Freiicb. 
It  was  the  capital  of  the  State  when  admitted  to 
the  Union  in  1821.    Water-works  were  built  in 
18s|,  bv  Carnill  E.  (irav.  for  a  private  companv, 
after  plans  of  Charles  A.  Smith.  C.  E..  arid 
umler   superintendence   of  J.  T.  Joue,.  C.  E. 
The  supply  is  taken  from  the  Missouri  Rivrr. 
In  mid-river  '.hen-  is  an  abrupt  tftep-olf  in  tin- 1 
rock   bottom.     On  this,  at   8  ft.    below  low ' 
water,  a  12-in.  perforated  wnnight-in>n  pipe  is  | 
laid,  continued  for  200  ft.  with  it  Hanged  wrought-  I 
iron  pipe,  and  then  for  000  rt.  with  cast-iron  pipe 
to  n  pump  well  of  masonry.  25  rt.  square  and  80  j 
ft.  deep  from  the  surface  of  tlte  bank.    A  Knowles  I 
Cornish  pump,  of  2.000.000  gallons  capacity,  the 
-.team  cylinder  being  at  the  top  of  well  and  the  pump 
at  the  bottom,  pumps  tile  water  into  two  plate- 
iron  settling  tanks,  each  70  ft.  in  diameter  and  13 
ft.  deep,  set  on  a  masonry  bed.  80  by  180  ft.  on  the 
edge  of  the 


bank.  10  ft.  above  high  water.  The 
"George  P^eoeelv  is  the  President,  and  ttenrge  %™mtn}  'rom  «»*  »»"k»  '»,">"  "«  river. 
M    Wis  wall   Secretary.  Treasurer  ami  Superin-  The  settled  water  is  pumprsl  hy  two  Worthington 


tendent. 


UIUI.- MKl-KimE, 


Melnme.  Massachusetts,  in  lat.  42  2)'  N.,  long. 
71"  4  W..  is  in  a  valley  surrounded  by  hills.  Set- 
tled alsiut  1650.  it  was  im-orporated  as  a  town  in 
1830.  Water-works  wen-  built  for  the  town  in 
1870  bv  George  II.  Norman.  The  supply  is  taken 
from  Spot  Pond,  so  named  by  Gov.  Winthrop 
when  he  discovered  it  in  1882  and  saw  "divers 
small  rocks  standing  up  here  and  there  in  it."  It 
covers  290  acres,  drains  1,73  snuare  miles,  und  is 
timd  also  for  supplying  Medforrl  and  Maiden.  Its 
surface  is  148  ft.  above  the  village.  A  10-in. 
wmught-iron  and  cement  pipe  conveys  the  water 
from  the  pond  for  7.170  ft.,  and  then  is 
of  12-in.  diameter  for  898  ft. 
jointly  by  Melrose  and  Maiden. 

Distribution  is  by  18-8  miles  of  8-ln..  4-in.  ami 
2-in.  pipe  of  wrought  iron  and  cement,  with  88 


duplex  pumps  of  1}  million  gallons  rapacity  each, 
into  the  distriliuting  mains  and  a  rircular  wooden 
tank.  20  ft.  in  diameter  and  18  ft.  high,  set  on  a  , 

brick  tower,  23  ft.  Mmare  and  40  ft.  high,  on  the  hill  V0^0,™  °f      _!T.,,°S*.n,^U^r"r  chali  whlch 

lan  k  of  tlve  city.    The  water  1 


THE  ENGLISH  CHANNEL  TUNNELS. 

The  channel  tunnel,  of  which  readers  of  the 
rVdiH  have  n-»d  so  much  recently,  and  which  has 
made  such  a  imthcr  both  in  the  press  and  In  Parlia- 
ment, may  lie  said  to  be  fairly  under  way.  Indnsi, 
according  to  a  writer  in  the  London  Iktilg  .\etrt, 
the  so-called  "experimental  works-'  sanctioned  by 
the  government  in  1H75.  have  been  pushed  on  so 
vigorously  on  the  English  side  that  three  years 
and  a  Far  less  amount  of  capital  than  tlte  public 
supposes  will  see  what  was  ouce  lisiked  upon  as 
a  visionary  suggestion  transformed  into  an  ac- 
complished fact.  Two  thingsonly  arr  required  for 
this  consummation— full  Parliamentary  sanction 
and  the  abs.-r.ee  of  any  geological  fault  in  the 
stratum  in  whirh  tlte  projectors  are  working.  The 
entrance  shaM  to  the  experimental  tunnel  is  sunk 
In  the  chalk  cliff  at  the  f<si«  of  the  "Shaketpeare 
Cliff."  between  Folkestone  and  Dover,  and  is 
about  150  ft.  in  depth.  The  opening  Is  circular, 
with  tsiiarded  side*.  At  the  bottom  of  this  shaft  ib  a 
square  chamber  dug  In  the  gray  chalk,  the  aides  of 
which  are  protected  by  heavy  leutnm  and  in  front  is 
the  experimental  boring.*  low-riaifedcirrnUr  tun- 
nel alsmt  J  ft.  in  diameter,  the  floor  in  which  is  laid 
with  a  double  line  of  tram  rails.  This  tunnel  is 
ventilated,  and  admirably  ventilated,  on  the 
pumping  system,  und  on  visiting  days  is  lighted 
with  electric  lamps,  the  steam  pow  er  at  the  mouth 
of  the  sh  1 1 1  la-ing  sufficient  for  all  purposes.  The 
stratum  through  which  the  experimental  borings 
have  been  made  Is  the  lower  gray  chalk,  a  sub- 
stance that  looks  like  •'  fuller  a  "earth."  and  is 
hi  1 1  Ij  "lie-hall  l-J  ij  and  I  lie  ntlier  hall  i  halk. 
This  material,  while  perfectly  watertight,  is  not 
harder  Hum  tolerably  hard  cheese.  The  stuff  taken 
out  is  easily  converted  into  cement  to  line 
the  nails  of  the  tunnel  when  completed  at  its  full 
diameter  of  14  ft.  About  lOOvardsu  week  have  been 
excavated  nt  fir.  -nt  or  at  the  rate  of  8  miles  a 
year,  and  this  quantity  could  probably  be  in- 
creased. Simultaneous  Innings  from  the  French 
side  at  the  same  rate — always  assuming  that  no 
fault  is  met  with  in  the  workings — would  give  8 
miles  a  year,  or  a  complete  tunnel  underneath  and 
across  the  channel  in  3  years  and  a  half.  The 
experimental  tunnel  now  reaches  a  length  of  two- 
thirds  of  a  mile,  at  about  (SO  ft.  below  the  level  of 
low- water  mark.  The  direction  it  takes  from  the 
English  coast  under  the  sea  is  toward  the  end  of 
I  the  Admiralty  Pier  at  Dover  and  from  ltere  it  will 
I  bend  in  a  curve  to  the  French  coast  opposite. 

On  the  French  coast  the  company  who  obtained 
j  a  concession  from  the  Fn-nch  government  in  1875 
to  construct  the  southern  half  of  the  proposed 
channel  tunnel  have  made  considerable  and.  so 
far,  satisfactory  progress  in  the  examination  of 
the  chalk  cliffs  near  Calais,  which  are  believed  to 
lie  the  outcrop  of  a  continuous  bed  of  homogene- 
ous chalk  running  beneath  the  sea  between  the 
two  shores.  According  to  a  writer  in  the  London 
rinse*  who  visited  the  place  a  few  days  ago— San- 
gatte, about  six  miles  from  Calais^— two  shafts 
lined  with  brick  and  wood  have  been  sunk.  About 
70  ft.  beneath  the  surface  tin-  borers  have  found 
the  i-ruiede  Rouen,  a  stratum  corresponding  to  the 


ere  hVdranta,  92  gates  and  1.008  taps.  Service 
pipes  are  of  enameled  iron.  The  town  contributes 
from  taxation  $2,000  annual!; 
and  water  used  in 
maintenance. 

The  population  in  1880  was  4,448.  The  ennxump 
tim\  is  not  known. 

have  cost  for  construction  to  Jan 


I  in  the  tank  Is 
SIS  ft.  above  low  water  hi  the  river. 

Tlie  tanks  rests  on  timber-trussed  Is-ams,  which 
un-  further  Kiip|a>rted  by  a  timber  trestle  built  in 
the  centre  of  the  tower,  and  not  a  part  of  the 
original  design.  All  timber  work  is  tnstlcd  hy  the 
Thllmnny  pnsess.  ami  the  brick-work  In-atixl'with 
paraJline  applied  hot  to  the  surface,  which  was 
dried  by  a  portable  furnace  heating  2  ft.  square  at 
a  time. 

Distribution  is  by  cast-iron  pipe  of  12-in.  to  8-in. 
diameter.    There  are  7$  milc«  in  use.  with  40  tin- 
This  pipe  is  owncl  hydrants  and  200  U|b.   The  city  pays  4)100  each 
pervear  for  tire  hydrants. 

The  population'  in  lrWO  was  7.852.  The  works 
began  operation  In  Dec.,  1881. 

The  capital  stock  of  tlte  company  is  4)80,000.  and 
the  bonded  debt  is  4)80.000  at  «  per  cer 
for  lire  hydrants  The  works  have  cost  180.000. 
igs  and  4)l".500  for     J-  W'  Ruenzie  is  the  Superintendent. 


i  TO  BK  (Wnyt'ED.l 


1882  4)178.087.41.  The  total  receipts  rrom  water 
rate*  from  1870  to  1882  have  tieen  »88,98l.81.  The 
bonded  debt  is  * 150.000  at  «  |K-r  ceiiL  interest. 

Tlte  expenses  In  1881  were  for  maintenance  4)2,- 
MD.82  and  for  interest  18,000.    The  receipts  were 
Ths  works  are  managed  by  three  eom- 


Corbbctiox.— March  11,  1882.  Alphena.  flth 
line,  for  fine  timbert.  read  pine  .imrVrs. 

There  aie  no  water-works  in  the  following  town* 
included  in  list  of  Jan.  28:  Northbridge.  Mass  , 
Nebraska  City,  Neb, 
The  receiptor  statistics  as  follows  is  acknowl- 
with  thanks:  From  Daniel  Walden. 


sponding  t 
_rny  chalk  » 

Euglish  geologists  call  the  "  chalk  without  flints." 
The  lining  is  .-arried  down  to  a  depth  of  204  ft., 
when  the  chalk  becomes  so  dry  and  I. aril  that  a 
lining  is  no  longer  required.  "The  depth  of  the 
shaft  is  alsiut  280  ft.,  and  a  gallery  8  ft.  high  and 
of  the  same  width  opens  Into  one  of  equal  diameter 
running  nearly  at  right  angles,  which,  with  a 
slightly  upward  inclination,  to  provide  for  drain- 
nge,  runs  in  a  northeasterly  direction,  but  trend- 
ing to  the  northward— that  K  toward  tile  sea— 
with  a  curve  having  a  radius  of  one  kilometer.  It 
is  to  be  1,850  yards  long.  Artificial  ventilation  has 
not  been  found  necessary  so  far.  This  gallery  is 
about  170  ft.  below  low-water  mark,  but  no  por- 
tions of  these  workings  have  yet  been  pushed  out 
under  the  sea.  M.  Alexandre  Lavalh-y,  the  con- 
tractor for  the  Suez  Canal,  is  to  drive  another  gal- 
lery of  equal  length  in  the  same  direction  as.  but  not 
immediately  over,  the  one  already  begun.  He  will 
,  employ  Bmnton's  cutting  machine,  while  in  the 
lower  gallery  Beaumont's  machine  will  be  used, 
both  machines  being  driven  with  compressed  air. 
i  It  is  found  in  the  lower  gallery  that  there  is  but 
i  little  percolation  of  water,  and  that  such  as  runs  in 
comes  from  springs  in  fissures.  What  does  flow  in  is 
pumped  out  at  the  rale  of  80  gallons  per  minute. 

The  Southeastern  Railway  Company  is  pr.ee- 
cuting,  at  its  own  expense,  the  scheme  first  men- 
tioned, but  the  Channel  Tunnel  '  'ompany  has  re- 
vlved  Its  original  rival  scheme,  which,  under  the 
of  Sir  John  llawkshaw,  is  being 
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pushed  forward  with  activity.   The  English  tcr-  !  on  the  part  of  a  couple  of  thousand  own.   "The  and  inverted  without  turning  the  Instrument :upon 

minus  Uia.tln  rinv>l     ,  „    ttu  ,-,,:l..r  nf  i  MiMnv    '    tirma    IahI    nnninnr      *■  aU»M  Olir     its  V.' H  II":,  1  H  T !  M    till'  tl'Vf!  1 1 1 !  W  l-ellOT  QD  tile  hST  Of 


minuii  is  to  he  at  Biggin  street,  in  the  center  <>( 
Dover,  about  MO  yards  from  the  beginning  of  the 
tunnel  proper.  The  tunnel  will  tlien  proceed 
at  a  gradient  of  I  in  SO— the  same  gradient 
iu  tin*  Southeastern  scheme — in  the  direction 
i»f  Knn-linl.-.  Si.  ',\.U;  tt- :  ■  Bar,  near  the 
South  Foreland,  where  it  will  leave  the 
Kiii-luli  shore,  taking  a  course  beneath  the 
<  liutiitel  tu  meet  the  heading  already  commenced 
at  Sangatte.  The  boring  between  St.  Margaret'* 
and  Dover  will  be  commenced  at  the  former  place, 
where  drainage  works  will  be  constructed,  and 
powerful  pumps  provided  for  the  water  it  is  ex- 
pected will  find  its  way  into  the  heading  in  i  m  ■  ■ i i  . 


enemy,"'  urges  Lord  Dunsany,  "  who  sleses  our  it*  vcrtiral  axis,  the  level  tube  being  on  the  bar  of 
end  o'f  the  tunnel  will  be  master*  of  it;  and  as  we  the  instrument. 


are  told  that  train*  can  easily  be  run  the  distance 
lietwern  France  und  KnglaiMl  in  half  uii  hour,  and 
that,  a*  then-  an*  to  lie  two  lines  of  rails  in  the 
tunnel,  trains  can  follow  one  another  safely  at  in- 
tervals of  5  or  6  minutes,  before  morning  broke 


It  follow*  from  Uii*  construction  that  If  two 
reading*  of  the  rod  are  taken,  one  with  a  direct 
telescope  and  the  other  with  the  telescope  reversed 
and  inverted,  the  average  of  the  two  will  be  a  read- 
ing from  which  any  errors  due  to  imperfect  adjust- 


30,000    infantry    might    easUy,   having  mine  ment  of  the  instrument,  or  to  irregular  expansion 


through  the  tunnel,  be  In  possession  of  Dover.' 
Those  who  rely  upon  tbe  present  entente  eurdutle 
between  England  and  France  are  warned  that 
there  is  no  guarantee  against  the  midden  npprar- 
nnce  of  "an  ambitious  conqueror  under  the 
lawyer-like  exterior  of  an  elected  minuter  or  presi- 


through  the  bills  In  the  ncighlKirhood  of  Dover.  In  dent."  and  even  if  then*  was  no  such  cause  fur 

tbe  event  of  the  romjianvoblaiiiiug  the  conseut  of  watchfulness  and  pm-aution  it  i*  unfair  to  expose 

the  government  to  their  scheme,  and  provision  m-ighlmr*  to  **  *o  tremrodou*  -  ■  euiplation."  Sir 

having  to  Im  nuide  for  the  Southeastern  Railway  (iarnrt  Wnlaeley  i»  a  ahnrrr  in  hia  views,  and  they 

Company  to  run  over  thHr  line,  Uie  course  which  have  been  persistently  echoed  by  the  press.  In 

will  moat  probably  be  adopted  will  be  to  connect  deed  a  brochure,  after  the  fashion  of  " The  Battle 

the  town  bv  a  tunnel  from  Shakespeare's  Cliff,  of  Dorking"  only  not  clever,  has  been  issued  ami 

imnalng  under  the  Western  Heights,  has  become  quite  popular,  In  which  the  author  de- 

The  advantages  of  the  channel  tunnel    am  scribes  how  a  handful  of  brave  Frenchmen,  due 

claimed  to  he  numerous.  The  alomlnable  chunnrl  guieed  as  tourists,  obtained  possesmon  of  Um  Dover 

puwagc,  with  the  attendant  honors  of  sea-sicknea*.  «M  of  the  ti 


of  the  level  lube  by  boat,  will  have  been  elimin- 
ated. 

This  principle  is  made  the  basis  of  tbe  Kn-nch 

•      vf-vw  -  ficxtj-  *l%e. 


will  be  done  away  Willi,  and  while  traffic  i»  in- 
i-n-ased  the  time  between  London  and  I"ari«  will 
be  reduced  from  0-1 1  hours  to  six  or  even  live. 
With  compressed  air-engine*,  or  probably  cleclrl- 
eil  engine*,  tile  passage  of  the  tunnel— twenty- 
one  miles  in  length- -will  I**  made  iu  half  au  hour, 
and  the  rest  will  dcis-nd  upon  au  acceleration  of 
speed  on  the  Freni-n  side  of  the  railway  journey. 
Tim*  ad  vantage  to  the  goods  traffic  in  avoid- 
ing transshipment*  Is  too  obvious  to  dwell 
upon.  There  is  no  right  of  wav  to  pnr- 
inae,    and    the    material    is    so  favorable 


3 


that— unless  a  "  fault"  is  developed  in  the  gray 
chalk — the  cost  of  driving  the  tunnel  will  he  very 
■mall,  leas  indeed  than  that  of  many  a  railnsMl 
cutting.  The  one  point  on  which  reform  I*  MSts> 
aery  is  the  examination  of  baggage  en  mule,  but 
here  probably  the  example  of  the  American  rail- 
ways crossing  into  (Canada  can  be  followed  and 
baggage  examined  in  transitu  or  before  leaving 
llie  tenilinux.  According  to  tbe  pamphlets  issued 
in  1974  and  IKT3  the  i*o»t  of  tbe  tunnel  was  to  be 
£4,000,000,  the  estimates  belug,  however,  raised 
to  tH.OOii.uoO  to  cover  any  passible  contingency, 
sir  Kdwanl  Walkln  now  says  that  working  in 
dry  material  so  easy  of  manipulation 
i*oii*truct  the  tunnel  for  a  sum  ' 
fultv  less  "  than  any  estimate.  Colonel  Beaumont 
declares  that  with  one  of  his  Improved  inachincn 
at  each  etui  of  the  tunnel  a  progress  of  lift v  yank 
per  day  can  be  attaint-sl.  only  two  men  being  eui 
ployed  with  narh,  the  machine  dellverlngthe  ma 
tertal  into  the  cart*  as  tt  la  scooped  out.  The  I 
i'*A  Triide  Journal,  however,  reeeutlv  attacked  the 


l*  pssaagi 

army  which  conquered  England.  Mollkc,  on  the 
othi-rluind.  laugh*  at  the  idea,  a*  he  approve-*  of  the 
concbiKions  of  a  paper  n*oently  on-pan-d  by  a 
1'niAMan  officer,  to  the  following  effect  :  "  To  de- 
prive the  i-m*my  of  the  use  of  the  tunnel  and  ren- 
der it  imiaisMilile  in  case  of  a  hostile  attempt,  one 
or  two  iron-clad  fort*  should  bt*  erected  at  the 
mouth,  They  should  be  strong  enough  to  resist 
all  ordinary  siege  guns,  while  they  could  lie 
placed  so  as  etlectuaTly  to  enfilade  the  entrance 
to  the  tunnel.  Another  safeguard  would  be  the 
construction  of  mines  or  chambers  filled  with  ex- 
plosive*, which  in  case  of  necessity  could  lie 
fired  and  Mow  up  the  mouth  of  the  tunnel  com- 
pletely. A  surprise  might  bt  effectually  .  <i  inh  i 
against  by  siatiuning  a  Ninall  rssly  of  InKips  per- 
manently'  at  the  month  of  the  tunnel,  under  offi- 
cer* whose  duty  it  would  lie  to  MS  that  tin-  strict- 
est discipline  was  iuvariahly  carrieil  out.  The  sup- 
position of  the  capture  of  the  tunnel  and  that  it* 
seizure  would  at  once  entail  the  danger  of 
an  Invasion  b  based  upon  mere  arbitrary  roo- 
jectuies  which  require  a  coincidence  and 
concatenation  of  circumstances  of  almost  impossi- 
ble character.  It  presupposes,  firstly.  I  lie  gravest 
he  can  i  faults  in  failing  to  discern  the  right  moment  for 
wonder- 1  taking  the  necessary  precautions  for  securing  the 
runnel,  Secondly,  it  assumes  that  a  large  rs-idy  nf 
in.  l<-  can  Is*  conveyed  to  Kngland  without  the) 
fact  la-coming  iwevinusly  known  that  thev  were 
Is-ing  ii  I-  •■  1  for  I  he  purpose.  It  a**unies,  lliinlly. 
that  such  a  fonu  i*ould  eel  possession  of  Diver  and  , 
utber  fort*,  and  the  Euglish  garrison  simply  allow  J 
itself  to  be  taken  unawares;  and  It  assumes.  I 


whole  scheme.  "  In  constructing  the  Kilsby  tun-  !  fourthly,  that  France  could  dispatch  2U.IW0  men  j 
ncl  on  the  original  London  4  Birmingham  Rail-  j  through  the  tunnel  in  Are  hours  to  establish 
way,"  it  said,  "tbe  engineers  encountered  a  wet  I  a  MM  Je  pant.  But  it  is  notorious  that  the 
■  i  i.e.  ii  in  and  the  consequence  was  not  merelv  to  !  con.eyance  of  such  numbers  secretly  is  an  utter 
asad  up  the  cost  £145  per  vard,  but  to  imperii  the  impossibility.  To  prevent  such  a  roup  ite  maui  as 
very  construction  of  the  line.  The  St.  Ootbanl  j  8ir  Oarnet  Wol*«ley  apparently  apprehends,  mih- 
lunnel.  the  precise  cost  of  whk-h  has  yet  tn  be  as- 1  tary  engineers  can  devise  tho  most  perfect  and  i 
.ertained,  wss  estimated  at  £IM  per  vard.  The  |  effective  means.  "The  invasion  of  England  through 
Mount  Ccnia  tunnel  cast  £l»5  per  "vard.  Tlie  the  proposed  tunnel  I  consider  impossible.  You  i 
Thames  tunnel,  which  i*  the  nearest  analogy,  might  a*  well."  said  Europe's  greatest  strategist, 
£1 .290  per  vanl.  The  cost,  therefore,  may  varv  pointing  to  the  entrance  tn  his  library.  "  you  might 
from  £353,000  to  £3.000,000  per  mile,  and  assuming  !  *•  well  Ulk  of  invading  her  through  tliat  door."' 
lhnt  the  expense  is  only  £$43,000  per  mile  a  traffic  t  Appliances  Mimiior  to  ttusw  for  blowing  up  tbo 
of  £34,300  is-r  mile  a  vnar  will  be  required  to  pay  Khine  liridgea  at  Cologne,  and  Strasburg,  which 
"i  per  cent,  on  the  capital  and  working  expenses,  can  at  any  moment  be  instantaneously  done,  would 
The  average  gross  receipts  of  the  railways  in  the  proveamply  sufficient.- 
United  Kingdom  are  leas  than  £3.900  per  mil*.   


-.V«r  1'orJt  World. 


The  <  nly  railways  that  even  approach  tho  required 
sum  are  the  metropolitan  lines,  which  carry  3,500.- 
000  iMaaengers  a  year  in  trains  following  each 
other  at  intervals  of  three  or  four  minutes  fur 
eighteen  hours  out  of  twenty-four.  In  l"TS  the 
piL-es-uger  traltlc  of  the  Southeastern  ltailway. 
whose  chairman,  Sir  Kdwanl  YVaikin,  is  getlluir 
up  this  scheme  in  the  inien^tt*  of  lis  shareholder*. 


COERESPONDEN  OE, 

METRIC   LEVELINO  RODS. 
iCoafiHiierf  from  I\iye  »7.) 
leveler  the  tlgures  iiidicallng  units  and  tenths,  even 
when  only  a  very  short  length  is  visible.  The 
second  decimal  place  is  obtained  by  counting  not 


system  of  lev  eling,  by  which  heights  are  obtained 
by  the  average  nf  two  operations,  with  very  rare 
exoc|*iion*. 

Now  the  average  of  two  quantities  n  and  h 

may  he  written— 

il  h 


was  71,997  per  mile  |ier  annum,  and  if  every  one  of  „„,,„  (mn)  four  centimeter  blocks,  leaving  lit*  a  2 

these  passenger*  had  been  conveyed  through  the  third  place  of  decimals  to  be  estimated  by  tbe  eye.  a  and  t>  representing  the  two  readings  n| 
tunnel  to  France,  they  would  liave  composed  2  per     Two  designs  for  metric  leveling  rods,  divided  The  two  half-readings  of  the  formula 
cent,  of  the  number  n  quired."   However,  the  ex-  and  marked  according  to  the  foregoing  principles, 
perienee  of  mienilflc  pmpheta  during  the  past  gen-  \m  shown  below,   They  are  drawn  one-half  full 
eralion  or  *>>  has  not  been  of  a  character  com-  „,„. 

pletelv  to  dishearten  Sir  Edward  Watkin  or  Sir  Dpgjg,,  jfo,  i  j,  ^.^j  m  ine  rods  of  the  English 
John  Hawkahaw.  telescopic  pattern.   They  may  be  obtained  from 

Tin*  military  aspects  of  ibe  channel  tunnel  have '  any  of  the  trading  dealers  in  engineering  supplies, 
been  dlseusaed  at  a  length  and  in  a  manner  that  to  They  arc  four  meters  in  length  when  extended. 
\mericana  can  onlv  seem  comic.  Admiral  I»p I  When  closed  their  length  Is  about  1. 60  m. 
Dunsany,  in  tlie  jVineteenfA  Century,  says;  "If  Design  No.  2  was  prepared  by  the  writer  about 
the  tunnel  ia  made,  even  its  warmest  advocates  '  three  years  ago,  and  was  one  of  several  th-sign*  ex- 
must  confess  the  necessity  of  such  furtitication*  as  hihilisi  Is-fon- the  Huston  Society  uf  Civil  Kngi* 

shall  secure  to  us  the  possession  of  our  end  of  it.  neers  at  the  presentation  of  the  annual  n-port  of  greater  distinctness  In  long  sights,  is  to  divide  the 

t  to  n-nder  a  the  Standiug  Metric  Committee  of  that  Socieiv  in  artificial  tenths  on  the  rod  into  fi re  parts  of  4 


the  tod. 
an*  not 

obtained  in  the  field  by  a  divbuon  by  two.  which 
would  involve  great  labor,  but  by  marking  the 
rod  to  a  unit  of  double  size,  by  which  means  the 
half-reading  may  be  read  directly  from  the  rod. 
Thus,  a  length  of  tiro  meter*  ia  taken,  divided 
into  tenths  and  hundredths,  and  numbered  as  If 
it  mere  tbe  unit  of  measure.  The  two  designs 
above  shown  may  be  considered  as  representing 
rods  of  tills  character  at  a  scale  of  one-gwo rler  full 
sise. 

Another  modification  used  in  France,  to  gain 


These  fortifications  must  Iw  sufficicn 
surprise  or  an  escalade  by  a  small  force  all  but 
impossible.  They  must  always  he  kept  in  the 
highest  state  of  efficiency,  and  should  be  gar- 
risoned by  picked  troops,"  Whatever  contriv* 
ancee  might  be  invented  for  blowing  up  Ibe 
tunnel  and  letting  in  the  sea  at  a  moment's 
qotice,  there  would  be  no  security  against 
than-  being  seised  by  a  sudden  night  attack 


the  spring  of  1870.  Thiadeaign  la  well  adapted  for  I  centimeters,  instead  of  ten  parts  of  2  centimeter* 
a  target  rod,  since  all  the  centimeter  blocks  are  on  each.  These  rods  an  read  by  estimating  tbe 
one  side  of  the  rod.  ftrenticfn  parts  of  the  divisions  br  the  eye  to 

This  communication  would  not  be  complete  did  obtain  tbe  third  decimal  figure.   They  are  very 
Il  not  contain  a  brief  description  of  the  peculiar  extensively  twed. 
leveling  rods  used  by  ihe  French  engineers.  CHARUM  H.  Swan,  C.  K. . 

The  leveling  instruments  used  in  France  are  so  i  Chairman  Committee  on  Manufacture*  of  the 
constructed  that  the  telescope  may  be  reversed     American  Metric  Bureau. 


UigitlZGCl  Dy 


Maboii  26,  1882. 


ENGINEERING  NEWS. 


THE  INTERNATIONAL  GRANITE  QUARRY. 


The  quarry  in  situated  M  Grindstone  Island, 
>oe  "!  tie  far-famed  Thousand  Islands.  It  is 
liatent  from  the  town  of  Clayton,  N.  Y.,  four 
nilee,  and  the  same  distance  from  Gananoque.  on 
the  Canada  side.   The  altitude  of  the  quarry  is  matie 


or  even  longer.  Bv  covering  the  chord  ■ 
brace*  with  sheet  iron  or  shingle*,  sev 
may  he  added  to  its  life. 

The  first  step  to  take  in  making  a  design, 
make  out  a  table  of  data  for  calculating  the 
grant  of  stresses, 
writer  in  as  follow?: 


is  to 
din- 


S3  ft.  above  high-water  level,  and  contain*  stone 
enough  to  but  many  generations.  In  color  the 
stone  is  of  a  beantifnl  jasper;  and  it  is  capable 
of  taking  a  very  high  polish.  It  is  much  sought 
after  for  monumental  and  other  |Mrpo»es,  bring 
■ferred  for  iu  beauty  of  color  and  durability 


rs 


any  red  granite  on  this  continent. 


II 


front  this  quarry  that  the  large  column*  support- 
ing the  roof  of"  the  Senate  Chamber  at  the  New 
Capitol,  at  Albany,  N.  Y.,  were  {srucured.  The 
Superintendent  informs  us  that  stones  of  any  size 
can  be  obtained  from  it.  The  proprietor.  R.  For- 
syth, of  Montreal,  purchased  the  quarry  four 
years  ago  and  has  laid  out  a  large  sum  of  money 


OF  DESIONINO 
BRIDGES.* 


HIGHWAY 


( Before  cvimmeoctng  this  paper  the  writer  wishes  it  to 
be  understood  that  be  <loe»  not  consider  tbe  system  hen* 
t  to  be  tbe  only  correct  one  In  existence,  nor  dues  he 
J  claim  that  It  Is  the  best  It  lias  been  prepared  by 
htm  for  Messrs.  luyniouil  4t  c'aio|ibeil,  bridge  builder*, 
of  Council  Bluffs,  Iowa,  and  It  is  owing  to  their  courtly 
that  he  is  now  permitted  to  present  it  to  the  public-] 

Ordinary  highway  bridges  may  be  divided  into 
two  classes;  these  for  use  in  cities,  towns  and  their 
b*J,  where  they  will  be  subjected  to  heavy 
.  and  those  for  country  roads,  where  the  loads 
are  necessarily  lighter.  The  former  for  spans  of 
60  ft.  or  los*  should  be  proportioned  to  carry  aloud 
of  one  hundred  pcunds  per  square  foot  of  surface, 
and  for  tlMiae  above  SO  ft.  the  load  may  lie  dimin- 
ished gradually  to  seventy-five  or  even  sixty 
per  square  foot  for  span*  of  S00  ft.,  the 


about  140  ft.;  this  point  will  also  besettlnd  at  the 
same  time  with  the  values  of  n  and  </. 

Suppose,  then,  that  the  table  of  data  is  filled  out; 
the  next  step  is  to  find  the  stresses  iu  the  different 
member*  of  the  truss;  the  method  for  which,  hav- 
ing received  so 

writers,  will  not  be  treated  here.  There  is  one 
point,  however,  that  ought  to  be  mentioned,  vii. : 
that  it  is  customary  to  subtract  the  effect  of  the 
dead  from  that  of  the  moving  load  in  each  panel, 
when  calculating  stresses  in  counters.  Professor 
Burr  advises  the  contrary,  for  tbe  purpose  nf  keep- 
ing on  the  side  of  safety.  This  object  is  usually 
attained  by  straining  iron  to  a  less  extent  in  tbe 
counters  than  In  the  main  diagonals. 

The  hip  verticals  are  usually  strained  to  the  same 
extent  as  the  counters,  viz.:  four  tons,  when  the 
main  diagonals  are  strained  five,  or  live  tons  when 
they  are  strained  six  and  a  quarter. 

Having  found  all  the  etreesea  in  the  members  of 
the  truss,  the  next  step  is  to  calculate  the  sections. 
Let  us  suppose  the  bridge  under  consideration  to 
be  an  iron  one.  First,  find  the  areas  of  all  the  ten- 
sion members  and  write  them  on  the  diagram  im- 
mediately after  tbe  corniponding  stresses,  prefix- 
ing the  areas  with  tbe  letters  S  /i  (section  required), 
then  by  the  use  of  Carnegie'*  "Pocket  Compan- 
ion,*' pp.  88-108,  ascertain  tbe  sizes  necessary  to 
give  at  Itatt  the  section  required,  taking  care  that 
the  section*  are  In  good  proportion. 

The  beat  proportion  for  chord  bars  is  about  one 
to  four  (width  =  4  X  thickness;,  a  larger  fraction 
causing  an  increased  bending  moment  on  the  ptn, 

on  account  of  the  linfiting  ratio  of  diameter  of 
pin  to  depth  of  chord  bar.  For  convenience  in 
obtaining  economical  and  standard  sices  it  is  often 
preferable  to  vary  from  this  ratio,  even  if  it  dors 
affect  the  pin. 

Tie'  same  remarks  apply  to  the  main  diagonals. 
Uie  Inclination  at  diagonal  ties  to  vertical.  «•  live  Oounu-rs  are  usualv  itiade  square  or  round  on  ae- 
load  per  panel  one  truss,  IF.  dead  load  per  panel  count  of  the  turn-buckles;  it  Abetter  In  most  cases 
on  one  truss,  IF  =  ir  -e  H*,.  W  the  portion  of  to  make  them  double,  though  If  they  be  small, 

ft'  the  por-  single  unes  will  do.    Sometimes  both  single  and 
double  counters  are  employed  in  the  same  truss. 


n  — 
f  - 
d  = 
diag  = 
MS* 
tanV  = 
tc  = 
IF  = 
IV''  _ 
If  - 

w  = 


—  ir  sec  B  i 
it 

IF,  are  «  = 


Double  Intersection. 

» = 
d  = 

long  diag  — 
sec  «  = 
tan  «2  = 
sre^  = 
r/' 

IF,  = 
IF 


W  = 
1 


IT"  fan  W  = 


ft 
I 

—  tetaa  = 
n 

ft,  sec  a  = 
I 

-  ir  see  fi  - 

IF,  see  A  = 
IF  fas  a  = 

where  m  is  the  number  of  panels,  I  the  length  of 
each  panel.  <f  depth  center  to  center  of  chords,  h 


_  stress  per  square  inch  for  iron  In  tension 
being  usually  five  Ions,  though  sometimes  six  and 
a  quarter.  . 

For  country  bridge*  the  load  varies  from  eighty 
to  fifty  pounds  per  square  foot  according  to  local- 
ity and  length  of  span,  tbe  working  stress  per 
square  Inch  for  iron  in  tension,  in  nearly  every 
case,  being  six  and  a  quarter  tons. 

Some  bridge  companies  have  employed  seven 
and  a  half  tons,  but  this  is  now  generally  con- 
sidered to  be  injudicious.  The  reason  why  long 
spans  may  be  proportioned  for  tighter  loads  than 
abort  ones  is  the  very  small  probability  of  a  long 
span  ever  being  entirely  covered  by  the  maximum 
load,  while  there  is  a  chance  of  such  an  event 
taking  place  in  case  of  a  short  span.  It  can  easily 
be  seen,  then,  that  in  all  bridges  of  any  length  of 
span  each  panel  should  lie  proportioned  to  sustain 
the  maximum  load,  for  it  U  possible  to  load  one 
panel  heavily  without  louding  any  of  the  others. 

This  inmel  excess  will  affect  only  the  sizes  of  the 
joists,  Koo  r-  beams  and  beam  hangers.  Sometime* 
the  punel  excess  Is  supposed  to  exist  when  the 
bridge  from  the  nearest  end  up  to  the  panel  con- 
sidered is  covered  by  the  moving  load,  which 
would  affect  also  tbe  sizes  of  the  counters.  Thin 
last  requirement  is  very  seldom  taken  into 
account. 

Owing  to  the  fact  that  there  are  far  more  coun- 
try than  city  bridges  built,  the  writer  has  paid 
more  attention  to  the  funnel  than  to  the  latter  : 
and  of  the  twenty  tables  which  accompany  this 
paper!  two  only  (Nob.  II.  and  XVIII.)  are  especi. 
ally  for  city  bridges,  twelve  (No*,  V.-XVI.)  are 
especially  for  country  bridges,  while  the  remainder 
(No*.  I.,  HI.,  rv.,  XVII..  XIX.  and  XX.)  may 
apply  to  either.  On  account  of  the  great  varia' 
turn  in  the  data  for  city  bridges,  it  wnold  require 
more  labor  to  systematize  them  and  tabulate  the 
dimensions  of  iheir  floor  systems,  as  has  been  done 
for  the  country  bridges  in  Tallies  V.  to  XVL  in- 
clusive, than  tbe  number  of  city  bridges  to  be 
built  would  warrant. 

Each  of  the  two  classes  of  bridges  is  subdivided 
into  throe  kinds — iron,  combination  and  wooden. 

I  will  not  lie  treated  here.  for. 


Where  there  is  an  odd  number  of  panels,  the  cen- 
ter diagonals  should  be  made  double  and  adjusta- 
ble. 

The  sections  of  the  tension  members  being  de- 
termined, next  comes  the  arrangement  of  the 
bottom  chord.  In  small  bridges  all  the  diagonals, 
counters,  chord  bars  and  beam  hangers  can  be 
packrd  between  the  post  channels,  but  in  larger 


M']  concentrated  at  upper  panel  point 
tton  of  same  concentrated  at  lower  panel  point 
the  inclination  of  short  diagonal  tie  to  vertical, 
and  ft  the  inclination  of  long  diagonal  tie  to  verti- 
cal. Of  these  quantities  /,  n  and  d  are  usually  to 
be  determined  by  experience.  Of  course  the 
length  of  span,  width  of  roadway,  and  tbe  live 
hind  per  lineal  foot  are  given;  from  these  six  quan- 
tities the  rest  of  the  table  of  data  can  be  deter- 
mined, although  it  may  take  several  trials  to  find  , 

the  dead  load  per  lineal  foot  of  bridge,  from  which  ones  some  of  the  chord  liars  and  uf  ten  the  diagonals 
IF,  is  calculated.  It  is  difficult  to  give  directions  (especially  in  double  intersection  bridges)  have  to 
for  finding  the  dead  load,  bnt  the  writer  hones  at  he  placed  outside. 

some  future  time  to  treat  that  subject  by  itself.      Compression  members  can  be  made  of  various 
For  the  present,  the  following  approxi mute  arid  in-  sections,  but  the  most  common  shape  is  the 
complete  table  must  sufHoe;  pine  being  figured  at  channel  bar;  the  top  chord  and  batter  braces 
and  a  half  and  oak  at  four  ana  one-third  being  composed  of  two  of  them  with  a  plate  on 

top  and  latticing  or  lacing  below,  and  the  posts  of 
two,  latticed  or  laced  on  both  sides.  For  all  hut 
very  small  bridges — pony  trusses — these  shapes 
are  the  most  economical  and  satisfactory.  A 
single  I  beam  for  a  post  in  a  large  bridge  i*  not 
economical,  for  there  is  too  much  material  near 
the  neutral  surface;  it  can  be  used  to  advantage, 
^  in  smadl  bridges,  as  In  that  case  the 

by  the  saving  in  shop  work.  For  spans  of  30  ft. 
and  under,  the  I  beam  can  be  used  advantageously 
in  the  chord  and  baiter  braces.  It  is  often  used 
for  upper  lateral  struts,  but  because  of  the  diffi- 
culty m  making  a  nest  connection,  it  is  preferable 
are  used,  the  flooring  in  nearly  every  case  to  employ  channel*  for  that 


fiojul  lutu  per  llnesl  ft. 
Length  of  ipse,      on  both  tmit.es  Lie 

Feet  Lb*. 

100 

Mi 
B 

n 


When  pine  floor  and 
being  8  in.  thick,  the  I 

per  lineal  foot  is  385  pounds;  where  oak  floor  and  as  sre 
joists  sre  used,  the  flooring  being  81,'  in.  thick,  it  much 
is  fllu  pounds.  1  Inl 

For  different  widths  of  madwav  the  dead  load 
will  vary  almost  directly  a*  the  widths.  Com- 
bination bridge*  of  same  span,  roadway  and  i 
ing  loud  are  from  7  to  10  per  cent  heavier 


«  weight  of  lumber  purpose.  Four-inch  six-pound  channels  are  about 
where  oak  floor  and  as  small  as  ' 


on  account  of  the  inferiority  of  wood  for 
members,  that  style  of  bridge  is  fast  passing  out 
of  existence. 

At  present  there  are  prohahlv  more  combination 
bridges  being  built  in  the  West  than  there  are  iron 
or  wooden  ones.  The  reason  is  that  the  first  cost 
of  a  combination  bridge  is  but  little  more  than 
half  that  of  an  iron  one,  and  thal.it  properly 
cared  for,  it  will  last  from  twelve  to  twenty  years. 

•  l-aper  read  hy  J  A.  L,  WaiMell.  O.  E  .  B  A  8e.  M.  tn  «  r 
Americas  Soeielr  of  ftvll  Knxl&eerv  before  the  1*1  Kxu  Seleti 
Ufa-  S.»-i.tT,  Reeaselser  Polytechnic  Institute.  Troy.  N.  V. 
>  Although  these  tables  sre  of  jrr*st  vshle.  our  limited 
l*ouTpnntln*thea».    Allbees.il  of  Ih-  srtiele 
the  h-«uluiK4  of  lite  Utile*  ~ 


In  regard  to  the  best  values  for  n  and  d  there  b 
mnndcrable  difference  of  opinion  among  bridge 
builders.  It  is  probably  economical  to  employ 
long  panels,  though  there  seems  to  be  an  un- 
founded prejudice  against  them  among  most 
county  commissioners  and  a  few  builders.  It  is 
probable,  too,  that  gssater  depth*  of  trasses  than 
those  generally  used  would  be  economical. 

He  employs  life  following  proportions: 


1  Uepsr,  of  Trass. 


Remark* 


30 

o 
.10 
no 
rti 

N 

ion 
12.-. 
■." 

IT", 
300 
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Abuse  TU  ai 
Throush  brlil 

1>*L<  i. 


sesl.le  braee*. 
dare  4  panels. 


wS.b, 


"lTi'"li»iil!r".,,"i       A*  ,or       1*,n*t|'  of  span  at  which  it  is  cennomi-  the  reu 
tin'  n  ElI  -eu-uiiae  i-d  to  cliunge  from  tlie  single  kith*  double  inter-  each  it 
.e-tr  ti.eceni*  section,  this.  too.  is  not  yet  fixed,  but  is  probably     The  t 


should  be  used,  for  S-ln.  one*  are  too 
cut  up  by  the  rivet  holes, 
low  pony  trusses  the  use  of  side  braces  can  be 
avoided  by  making  the  posts  of  two  tee  irons  laced 
and  spreading  them  outward  from  top  to  bottom. 
In  combination  bridges  star  iron  is  often  employed 
in  the  same  manner . 

When  used  in  this  way,  the  tee  and  star  irons 
should  be  made  larger  than  theory  >vould  show, 
because  of  the  initial  tension  in  the  counters,  and 
other  causes. 

To  proportion  the  top  chord  or  hatter  brace  for 
a  given  stress,  where  two  channel*  and  a  plate  are 
to  lie  used,  assume  the  depth  of  the  channel  and 
divide  the  length  of  panel  by  that  amount,  both 
numbers  being  expre'sed  in  tbe  same  unit. 

Referring  to  table  XVII.  or  XVIII..  as  the  caese 
may  he,  look  down  the  column  marked  "  Ratio  of 
L  to  D,"  until  the  ratio  juBt  found  is  reached:  the 
number  to  the  right  in  one  of  the  three  columns  is 
tbe  working  stress  to  he  used.  The  three  columns 
are  for  the  three  cases;  both  ends  fixed,  one  end 
fixed  and  one  hinged,  and  both  end*  hingi-d. 
These  tnhle*  are  calculated  by  the  formuhe  or  C. 
Shaler  Smith,  C.  E.,  to  whom  the  writer  is  in- 
debted for  their  Hie  and  for  other  valuable  Infor- 
mation In  connection  with  bridge  work. 

The  area  of  the  top  chord  or  batter  brace  Is 
found  by  dividing  the  stress  given  on  the  diagram 
by  the  wurklng  stress  taken  from  the  table.  From 
Ibis  area  subtract  that  of  the  top  plate  and  divide 
remainder  by  two;  the  quotient  is  the  area  of 

I  of  the  top  plate  should  not  he  h*j 
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than  V  »or  greater  than  'j  . 
sometimes  done,  it 


If  made  ",  as  is 
liable  to  be  twisted  out  of 
shape  while  being  transferred  from  the  shop  to 
the  bridge  ait*  It  usr-d  to  be  cvutoinary,  n  il  the 
practice  is  still  followed  to  some  extent,  to  make 
the  top  plate  of  varying  thickness,  increasing 
from  toe  ends  of  the  truss  to  the  center,  making 
the  channels  of  the  same  size  throughout ;  but 


tons  per  square  inch,  it  would  place  oue  at  a  dis- 
advantage where  competition  is  close, 
a  floor  system  not  give 
the  total  weight  of  the 


In  calculating  a  floor  system  not  Riven  in  these 
bles,  assume  the  total  weight  of  the  floor  and 
joists  in  a  panel,  and  to  this  add  the  live  load  on 


Dtal  weight 
to  this  add 

the  panel.  Then  assume  the  dimensions  of  the 
joists,  and  calculate  by  table  III.  or  IV.  how  many 
will  be  needed:  should  the  result  sepitrnte  them 


this  method  is  not  advisable,  for  the  proper  place  more  than  two  feet  center  to  center,  it  will  be  nec 
for  the  larger  part  of  the  material  in  a  chord  like  canary  to  assume  smaller  joists;  while  should  it 
the  one  under  discussion  la  in  the  channels  and  bring  them  more  closely  together  than  eighteen 
not  in  the  plate.  Similarly  in  any  channel,  the  Inches,  it  would  lie  better  to  employ  larger  ones, 
proper  nlace  for  the  larger  part  of  the  material  is  The  sites  of  the  wooden  floor  twain*  are  to  be  cai- 
rn the  flange  nml  nut  in  the  web,  the  reason  being  culated  in  a  similar  manner.  Should  the  resulting 
in  both  cases  that  the  momenta  of  inertia  of  the  weight  of  lumber  prove  to  be  greatly  different 
section  in  respect  to  vertical  and  horizontal  axes <  from  the  assumed  weight.  It  will  be  necessary  to 
are  increased  by  removing  a  portion  of  the  area  re  figure. 

away  from  the  neutral  axes.  The  width  of  the  Iron  floor  beam*  ate  to  be  pro|iortioned  bv  the 
top  plate  is  dependent  upon  the  depth  of  the  clutn-  formula  already  given.  The  calculation  of  sizes 
nets  and  of  ten  nlao  upon  the  manner  of  packing  1  of  beam-hangers  is  too  simple  to  need  explanation, 
the  bottom  chord.  The  transverse  distance  be-  The  only  difference  so  far.  Iietweeii  the  calculu- 
twecn  the  center  lines  of  the  rivets,  which  attach  I  tionx  for  an  iron  aud  for  a  combination  bridge  is 


the  channels  to  the  plates,  should  be  never  less 
and  not  (unless  there  he  good  reason)  very  much 
greater  titan  the  depth  of  the  channel- , 

The  chord  channels  are  sometimes  spread  apart 
In  pony  trusses  so  as  to  increase  the  lateral  stiff 
neae,  and  in  any  bridge  it  may  be  neoc 
spread  them  a  little  to  admit  of  a  certain 
of  pat 


if  packing  Mow. 
After  find 


r  finding  the  area  of  one  channel  in 
chord,  look  in  the  table  of  channel  sections 
ployed  and  see  if  there  be  a  light  channel  of  this 
area ;   if  not  it  will  be  necessary  to  assume  a 
new  depth  of  channel  bar  and  proceed  as  before. 

The  greater  the  depth  of  channel,  the  less  the 
ratio  of  length  of  strut  to  diameter,  and  conse- 
quently the  greater  the  working  stress  and  the  less 
the  cross-section,  so  it  is  well  to  use  always  the 
lightest  and  deepest  channels  posible. 

Another  reason  for  doing  so  is,  that  in  the 
channel*  there  is  relatively  more  material  ir 
flanges  than  in  the  heavier  ones. 

It  is  usual,  but  not  absolutely  necessary,  to  make 
the  depth  of  the  channels  in  the  batter  braces  the 
same  as  that  of  those  in  the  chords. 
A  slight  difference  in  these  dimensions  will  affect 


the  pro],  .muiiing  of  the  top  chord.  rs*.fs  and 
hatter  hraces.     The  sections  for  these  members 
an-  to  he  found  by  the  aid  of  either  Table  I.  or  II.. 
which  are  calculated  byC  Sbaler  Smith's  formula, 
as  given  in  "Trantwinc's  Pocket  Hook.'"  They  give 
to  the  working  loads  for  square  pillars  ;  the  load  for 
—  ■  a  rectangular  pillar  is  found  hy  taking  from  the 
table,  the  working  loud  for  a  square  pillar  whose 
the  sides  are  equal  to  the  least  side  of  the  rectangle, 
em-  and  multiplying  it  by  the  ratio  of  the  lunger  to 
the  shorter  side.    The*  hulls  are  placed  so  closely 
together  that  the  chords,  batter  brace*  laud  posu 
may  be  figured  assulid  pieces  of  tlmlier. 

It  may  seen-,  that  there  ought  in  be  some  dis- 
tinction made  between  fixed  and  hinged  ends  lu 
calculating  the  dimensions  of  wooden  struts:  hut 
where  the  pi*ts  are  well  attached  to  castings  at 
top  and  bottom  there  is,  after  all.  really  very  little 
difference  between  the  conditions  of  poets,  chords 
and  Irntter  braces,  regarding  their  fixedness. 

Next  comes  the  proportioning  of  the  upper  and 
lower  lateral  srstems,  which  is  done  by  supposing 
a  horizontal  plane  to  divide  the  truss  'midway  be- 
tween the  chords,  calculating  the  are*  |>er  panel 
opposed  to  lateral  wind  pressure  nliove  and  Mow 


transverse  memlsira  in  compression  I  is  employed 
above  and  below,  white  in  combination  bridges 
that  system  is  used  below,  and  the  "Howesya 
tern"  (diagonal  wooden  i' 
members  round  rod»).  is 


only  the  bevel  in  the  hip  joint.  The  posts  are  ;  this  plane,  doubling  ureas  of  Iran*  menilais  hand 
figured  in  a  similar  manner  to  tlie  chorus  and  bat- .  hailing,  hub-plank,  etc.  but  mil  that  of  joist*  and 
ter  braces,  except  that  there  is  no  plate;  tliey  are  flooring,  adding  together  all  the  sreiiis  nlsive  the 
calculated  for  two-hinged  ends,  or  one  end  fixed  horizontal  plane,  and  niulliplviug  the  n--.uU  by 
and  one  hinged,  according  to  the  detail  employed  the  assumed  pressure,  to  find  the  panel  loud  for 
in  the  upper  post  connection.  :  the  upper  system,  mid  dealing  sliuiuirlv  with  those 

Next  comes  the  determination  of  the  sites  of  ;  Mow  this  plane  to  find  tile  panel 'load  for  the 
the  pins  and  the  thicknesses  of  the  reinforcing  lower  system.  In  iion  bridges  the  "  Pratt  «vs- 
plales.  tern"  of  Intend  bracing  (diagonals  in  tension  and 

Next  comes  the  proportioning  of  the  flour-sys- 
tem. For  ordinary  highway  bridges,  tables  V." to 
XVI.  will  give  all  the  necessary  results  without 
calculation;  it  is  unnecessary  to  give  any  direc- 
tions in  regard  to  the  use  of  these  tables,  for  they 
are  self-explanatory.  The  joists,  of  which  tables  above. 
V.  and  VI.  give  the  sizes,  were  Sgurod  from  tables     The  "  Howe  syetein"  i» 

III.  and  IV,.  which  were  calculated  by  Tram-  than  the  •*  Pratt." but  of  course  can  be  employed 
wine's  formula  for  wooden  beams  subjected  to  a  ]  in  combination  and  wooden  bridges  only,  for  it  is 
deflection  of  ,j,  of  the  spun.  |  never  economical  to  make  inclined  members  in 

Tables  VII..  VIII.,  IX.  and  X.  were  also  figured  iron  bridges  to  resist  compression,  and  the  verti- 
f  mm  tables  III.  and  IV.  cals  or  transverse  members,  aa  the  case  may  be,  to 

Tables  XI.  and  XII.  were  partially  taken  from  resist  tension. 
Carnegie's  "Pocket  Companion,"  and  partially  oal-     In  the  "  Pratl  system"  it  la  customary  to  attach 
culated   by    the    formula    for    built    beams  the  -jpper  lateral  rods  to  the  pins,  though  other 
W  X  L  devices  are  sometimes  resorted  to.  and  the  lower 

H  =  i  U  -e  //' ,  where  H  =  the  ares  lateral  rods  to  the  floor  beams,  making  the  latter 

8  D  X  T  act  as  struts  for  the  lower  system,  though  the  ef- 

of  the  upper  flange,  W  the  uniformly  distribute!  rect  of  wind  pnvwire  on  them  is  seldom  if  ever 
load  on  the  beam.  L  length  of  beam  in  inches.  D  >  taken  into  acc  ount. 

the  effective  depth  of  same  in  inches,  or  the  dla- 1  The  method  iiMuilly  adopted  is  fault v,  inasmuch 
tance  between  the  centers  of  gravity  of  the  upper  as  anv  two  adjacent  nslsare  not  in  the  same  hori- 
and  lower  flanges:  7* the  working  stress  for  iron.  zontsJ  plane,  and  c-iinscquentlv  their  tendency 
in  this  case  10,(100  pounds  per  square  inch  net  sec-  when  strained  is  to  twist  the  floor  beam;  besides, 
tion:  II'  the  area  of  the  web  and  77"  Ihn  area  lost  they  are  attached  to  the  weh,  which  is  the  weakest 
by  the  rivet  holes.  It  la  not  neccasary  to  add  77  and  most  flexible  part  of  the  beam.  These  difli- 
for  the  upper  flanges,  but  Its  value  is  so  slight  that  cullies  mi,'  be  overeume  bv  fastening  two  ruija- 
it  was  hardly  worth  while  to  make  any  difference  cent  rods  to  a  pin  passing  through  the  web,  which 
in  the  sizes  of  the  angles.  In  large  floor  beams  Tor  should  be  reinforced  at  the  pin-hole,  and  stiffened, 
city  bridges,  especially  where  top  and  bottom  hy  four  vertical  angle  iron,  placed  about  8  or  8  in. 
plates  are  used,  it  might  be  well  to  make  a  differ-  on  each  side  of  the  pin. 

ence  In  the  flange  areas.  In  these  the  bottom  This  method  necessitates  the  use  of  bent  eves  on 
plate  need  extend  only  half  way  from  the  center  (he  ends  of  lateral  rods,  which  is  objectionable  if 
to  the  points  of  support,  ("are  should  be  taken  to  the  diameters  be  large,  in  which  case  it  would  !»• 
uae  staggered  rivets,  and  the  areas  lost  by  the  belter  to  use  four  pieces  of  in.  x  « in.  angle  iron, 
rivet  holes  in  the  bottom  plate  and  angles  should  about  12  in.  long,  two  on  each  aide  of  the  beam,  the 
be  taken  into  account.  4  In.  legs  Mng  riveted  tothe  web.and  the  8  in.  ones 

Many  bridge  companius  reduce  the  depth  of  liavlng  holes,  through  which  pass  pins  for  the  lat- 
built  beams  at  the  ends,  in  order  to  save  a  little  in  era!  rod  attachment. 

weight  of  iron.  This  method  may  be  advnntngeouB  The  strewn  in  the  lateral  systems  are  usually 
to  the  company,  but  it  is  nu  saving  to  the  menu-  calculated  as  If  the  wind  pressure  were  a  fixed 
factum-,  for  the  triangular  pieces  cut  from  the  load,  but  the  writer  prefers  to  assume  tluit  it  is  a 
weh  are  wasted,  and  can  be  valued  only  us  scrap-  moving  one,  as  that  will  produce  larger  stress**  in 
Iron  ;  besides,  the  extra  work  alone  in  cutting  the  the  center  and  intermediate  members;  and  in 
web.  bending  the  angles  and  making  square  rests  point  of  fact  the  wind  is  liable  to  strike  one  side  of 
for  the  beam-hanger  nuts  on  the  Inclined  flanges,  the  bridge  at  a  time. 

more  than  counterbalances  any  saving  of  mate-  There  has  been  considerable  discussion  of  late  in 
rial.    Tables  XIII.  and  XIV.  are  to  be  used  for  engineering  periodicals  concerning  wind  pressure 

d  tables  XV.  and  il  has  Iwn   virtually  decided   that  thirty 
and  XVI.  for  those  subjected  to  heavy  loads,    *•  — — — '  • — *  **-* — 


Tension  members  in  the  lateral  systems  should 
be  proportioned  for  a  working  stress  of  seven  and 
a  half  tons,  and  the  compressive  numbers  by 
table*  I.  or  XVII.  In  using  table  I„  one  diagonal 
should  be  figured  for  the  whole  length,  ana  the 
other,  which  is  doweled  to  the  flrst,  for  half 
length. 

In  many  eases  the  stresses  found  in  the  upper 
system  call  for  sections  which  would  be  practically 
altogether  too  small.  No  rods  less  than  three- 
quartersof  an  inch  in  diamrter,  nor  channels  less 
than  four  inches  in  depth,  shiaikl  be  employed. 

For  spans  of  one  hundred  feet  the  upper  lateral 
rods  should  vary  from  three-quarters  of  nn  inch 
at  thecenter  to  one  inch  at  the  ends,  and  for  spans 
between  one  hundred  and  one  hundred  and  fotty 
feet  the  cud  upper  lateral  reel  should  be  not  less 
than  one  and  one-eighth  inches  in  diameter. 

The  portal  bracing  should  in  all  cases  be 
I  stronger  than  the  stresses  would  indicate,  for  it 
is  subject  at  times  to  excessive  shocks.  When- 
ever the  headway  w  ill  |ieimit  of  its  lading  done, 
the  wind  bracing  should  Is?  extended  down  the 
butter  braces,  and  in  all  highway  Mdge*  above 
tweuly-three  or  twenty-four  feet  in  height  Iie- 
tween centers  of  chords,  there  should  be  Inter- 
mediated struts  and  tension  members  between 
the  opposite  posts.  In  the  lower  lateral  system 
there  should  be  placed  at  each  end  of  the  bridge 
a  strut,  usually  of  tee  iron,  or  I  beam  to  keep 
the  chords  apart  and  to  transfer  any  stress  that 
|  is  not  taken  up  by  the  friction  of  the  shoe  plate. 
The  i  i. oincr  of  determining  the  area  of  the  section 
of  the  end  strut  is  somewhat  arbitrary.  At  the 
'  roller  end  it  can  be  found  by  adding  together  the 
transverse  component  of  the  stress  in  the  end  di- 
agonal nnd  one-half  a  panel  load  of  wind  pressure 
1  and  subtracting  from  the  sum  ©oe-qunrtcr  of  the 
weight  of  the  bridge  when  empty,  multiplied  by 
the  coefficient  bf  friction  of  iron  upon  iron,  aud 
proportioning  the  strut  to  resist  this  compression. 
If  the  strut  at  the  fixed  end  of  the  bridge  be  made 
of  the  same  size  as  that  at  the  roller  end,  the  error 
so  involved  will  be  on  the  side  of  safety. 

After  finding  the  stresses  in  the  lower  lateral 
system,  it  should  be  ohscrvi-d  whether  the  longi- 
tudinal components  or  I  he  stresses  in  the  lateral 
diagonals  near  the  end  of  the  bridge  exceed  the 
strcw-s  due  lo  deed  weight  uhiue  in  the  bottom 
chord  of  the  corresponding  panel-. 

If  they  do,  the  chord  bars  will  have  to  be  stiff- 
ein-d  so  us  to  resist  u  compression  equal  to  the  dlf- 
1  ferenre  Mweeu  the  longitudinal  component  of 
the  lateral  stress  and  tlie  existing  tension.  Unless 
|  this  point  be  attended  to  there  is  no  use  employing 
I  a  strong  lateral  system,  for  should  the  latter  be 
;  strained  up  to  its  working  limit  il  would  buckle 
j  the  bottom  chord  and  destroy  the  bridge.  In 
1  nine  cases  out  of  ten  this  consideration  is  not 
taken  into  account.  » 

Some  engineers  prefer  to  make  the  bottom 
chords  stiffened  throughout  the  whole  structure 
nnd  to  rest  the  joists  thereon,  thus  obviating  the 
use  of  floor  beams. 

It  is  questionable  if  this  method  be  an  econotni- 
1  cal  one,  but  undoubtedly  it  makes  a  verv  Ann 
I  structure.  Tlie  following  calculations  made  for 
the  case  of  channel  bottom  chords  may  prove  use- 
I  ful  to  some  one  designing  a  bridge  with  transverse 
joints: 

Let  T  be  the  tension  in  the  bottom  chord  of  any 
panel  as  shown  bv  the  diagram  of  stresses.  Let 
'  J  =  length  of  panel  in  inches,  W  =  distributed 
load  in  pounds  resting  on  a  single  panel  of  the 
I  bottom  chord  in  one  truss,  or  in  other  words  one- 
half  tlie  weight  per  panel  of  flooring  and  load 
thereon.  .V  =  maximum  moment  due  to  bending, 
then,  as  the  beam  is  fixed  at  both  ends  and  loaded 
uniformily,  -V  =  A  Wl 
A  -  area  in  square  inches  of  section  of 

chord  nor  ' 


inch  due  to  direct  stm 
Let  /  =  moment  of  i 


nertia  of  A  about  the  hori- 
through  the  center  of  the 

channels. 

K  =  greatest  allowable  strt 

7f  =  R-  7 .    Abo  let  rf  r.  depth  of 


mntal  plane  passing 

rfa. 


inches,  tlirn 


.17  =" 


H  I 

i 


1 1 


ft 


R- 


Now  as  7  depends 
necessary  to  assume 
depth  rf  being  decidi 


A  I 

lirrctly  upon  .1.  it  will  be 
a  value  lor  the  latter,  the 
t  the  same  time,  then 

makes 


I  p. 


bridges  where  the  traffic  is  light,  and  tables  XV.  and  il  has  Is-en   virtually  decided   that  thirty  for 

and  XVI.  for  those  subjected  to  heavy  loads,    It  pounds  per  square  foot  nresuoVient  for  long  span*  foui 

would  undoubtedly  be  better  to  adopt  the  two  tot-  The  writer  uses  forty  pounds  up  to  lis)  ft   thiitv  ui  tl 

ft"       h       *'',h<'r'        "V"7 ha*  Cora,*nie6  &v"  frora  1<)rf  "  to  180  fl  -       t,lirt>  tbove  be  n 


lept 

Kiilmtitiilc  in  the  last  equation  and  sec  if  it 
laitb  sides  equal. 

lfnoi.il  will  be  necessary  to  assume  another  value 
for  .1.  sulmtituteagaln.  and  so  on,  until  a  value  be 
found  that  will  make  the  equation  bold  true.  Two 
ui  tbn-e  trials  will  usualU  he  sufficient.  It  is  to 
be  noticed  that  A  is  th-  area  of  the  channels  over 
-  above  that  lost  by  the  punching  of  the  rive! 
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boles.   Thin  method  is  only  approximate  as  it 
to  he  at  the 


sumes  the  neutral  ,« 
the  channel*,  hut  any 
on  the  side  of  safety. 
To  find  the  necessar 


center  of 
he  is 


as- !    The  following  examples  will  serve  to  explain  the 


i  section  of  the  splice 


IE 


plates,  let  D  Ik  the  average  depth  of  the  exterior 
aod  ijuerior  splice  plates  shown  in  section  in  din- 
gram,  b  —  the  sum  uf  their  widths,  then  the  mo- 
ment of  inertia  is  approximate! y  ,",  b  IP,  and  the 


dine.  I  ,  >,»ru..l< 
B.  11  chaaaela... 

Mats   

Itmt  channels. .. 
Ltttral  slruu 


ruunters. 
etc 
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The  splice  plate  being  a  short  distance  to  one 
aide  of  the  panel  point  M,  is  a  little  less  than  .If. 
but.  if  it  be  assumed  to  be  the  same,  the  emir  will 
be  on  the  side  of  safety. 

To  the  thickness  thus  found  is  to  be  added  a 
•mall  percentage  for  the  rivet  holes. 

Let  6'  be  the  increased  value  of  b,  then     is  the 


average  thickness  of  the  , 
The  thickness  of  the  exterior  plate  should  he  a 
r  and  that  of  tbe  interior  plate  a  little 


i  tluin 


It  is  to  Is-  noticed  that  it  is  often  convenient,  as 
in  the  case  of  the  "  Plate  "  in  the  "Rill  of  Wrought 
Iron,''  to  combine  several  length*  into  one,  or  as 
in  the  "Top  Chord.'*  in  the  "Bill  of  Lumber,"  to 
use  one  cross  section  (IT  X  IS  ),  instead  of  several 
(2  -ill   X  12  41  -8  X  12  >. 

To  tbe  length  of  each  chord-bar,  main  diagonal 
and  hip-vertical  is  added  t  ft.  to  allow  for  the 
weight  of  the  eyes,  and  to  that  of  each  adjustable 
rod  about  5  ft.  .Should  greater  accuracy  be  re- 
quired for  the  latter,  it  will  be  necessary  to  ascer- 
tain what  length  of  the  rod  is  needed  at  each  end 
for  the  connection  and  how  much  for  the  adjust- 

tamc  of 


in,- 


ends,  by  the  following 


In  case  bottom  plates  attached  to  the  flanges  be 
used  let  /  be  the  moment  of  inertia  of  their  cross 
section  about  the  middle  of  the  bottom  chord,  and 
let  A  be  the  sum  of  the  areas  of  their  sections. 


(k  --)  'a 6 /*•  +  /'! 


i 

«3IlD-ItD>At  -  T&-12J  It 
'~  Ski* 


Kquizalnt  ^"ff"*"  of  Rvdtjor  Oftft  Knot,  .Vats. 


iV-n  - 1  op** 

< i>. i-  " 
<s«"-8k'i  -  •• 
(S'-i3(n-a»p. 
di. -as  i-  " 


T  isei  hV  uum  ) 


The  upper  sign  is  the  one  to  be  used,  as  the 
lower  one  would  make  the  value  of  b  negative- 
To  And  the  number  of  rivet*  necessary  for  the 
splice,  suppose  them  arranged  in  two,  three  or 
four  horizontal  rows  according  to  the  depth  of 
the  beam,  the  pitch  being  made  about  two  and  a 
half  times  the  diameter  of  the  rivets,  and  the  ruws 
breaking  joint. 

Let  p  =  the  pitch  and  n  —  the  number  of  rivets 
in  tbe  bottom  horizontal  plane  of  rivets  on  each 
aide  of  the  splice. 

Let  A  =  tbe  diameter  and  a  the  area  of  a  rivet 
and  let  n',  V  and  a  be  the  corresponding  values  for 
the  rivets  in  the  bottom  plates.  Assuming  the 
iron  in  the  plates,  win  we  cross-section  is  A  „  to  be 
strained  up  to  the  limit  H,  their  Keistance  will  be 
R  A, .  which  should  equal  n  a'  S,  where  S  IB  the 
working  resistance  to  shearing  or  should  equal 
n  A'fC  where  V  is  the  thickness  of  the  plate  and 
V  the  working  compressive  stress  per  square 
inch. 

The  greater  value  ef  n'  given  by  these  equations 
is  the  one  to  be  used. 

Assuming  where  no  flange  splice  plates  are  used 
that  the  bottom  row  of  rivets  in  the  side  plates 
takes  up  all  the  stress  in  these  plates  below  the 
horizontal  plane  passing  half  way  between  the 
two  lower  rows  of  rivets,  and  fiDding  the  average 
resistance  per  square  inch  (fl")  on  the  portions 
(.1,)  of  the  plates  below  this  horizontal  plane, 
under  the  assumption  that  the  neutral  surface  lies 
about  ?n  or  j»  of  the  depth  of  the  channels  from 
the  top,  R'  A,  should  equal  2  nu.S'  or  nhtC, 
where  <  is  the  thickness  of  the  web.  As  before 
the  larger  value  of  n  should  be  taken. 

It  is  almost  needless  to  say  that  these  investiga- 
tions are  of  a  very  approximate  character,  being 
based  upon  several  assumptions  that  are  not  theo- 
retically correct. 

In  making  out  bills  of  material,  the  accompany- 
ing list  of  members  will  prove  of  great  assistance. 
By  their  use  one  can  avoid  all  possibility  of  an 
underestimate  by  an  omission  of  any  of  the  parts 
of  the  structure.  A  good  way  to  make  out  a  bill 
of  material  is  to  prepare  six  vertical  columns,  in 
the  first  of  which  write  the  name  of  the  member, 
in  the  second  the  numlx*r  of  pieces,  in  the  third 
and  fourth  the  dimensions  determining  their  sec. 
tmn.  in  tbe  fifth  their  length,  and  in  the  sixth  Mm 
weight  of  all  the  pieces,  or,  If  of  wood,  the  number 
of  feet,  board  measure,  that  they  contain. 


iisd  JVm-BiieWes. 

1  nut  — 11  feet  of  rod. 

ends  and  H  not -8^  ' 

"  1  T  buckle—  8   

These  equivalent  lengths  do  not  include  the 
lengths  of  the  upset  ends  themselves ;  they  repre- 
sent simply  the  extra  lsngth  to  be  added  to  the 
bur  to  equalize  the  weight  of  the  nuts,  sleeve  nut, 
or  turn-buckle,  and  the  extra  iron  for  the  enlarged 
ends,  which  are  generally  about  eight  inrhes  long. 

To  estimate  at  all  acenratelv  the  sizes  of  the 
detailB  in  order  to  obtain  their  weight*,  require*  a 
knowledge  of  detail  that  can  only  be  ob- 
tained bv  practice. 

In  some  cases  theory  can  be  used  to  de- 
termine the  sizes  required,  but  very  often 
some  practical  consideration  will  cause  to 
he  adopted  a  size  different  from  that  called 
for  by  theoretical  considerations.  It  is  not 
necessary  in  a  preliminary  estimate  to  have 
the  exact  quantities  of  materials;  approxi- 
mate dimensions  will  therefore  lie  sulU- 
cient. 

In  making  a  hurried  estimate  of  the 
weight  of  wrought  iron  in  a  bridge,  it  is 
tbe  practice  of  the  writer  to  calculate  the 
weights  of  the  members  in  tbe  lists,  under 
the  heading  "  Main  portions."  making  the  allow- 
ances of  extra  length  before-mentioned,  and  to 
divide  their  sum  by  O.tSJ.  The  result  is  a  pretty 
close  approximation  to  tho  total  weight  of  w  mug  til - 
iron. 

Ksttniate  of  cost  can  be  made  veiy  readily  by 
using  a  blank  similar  to  the  following: 
Estimate  un  Bridge  arn.es  


Estimates  of  coat  should  be  liberal,  for  in  moat 
cases  the  actual  profits  on  bridges  fall  short  of  the 
amounts  estimated. 

Table  XIX.  is  for  finding  lengths  and  weights  of 
lattice  bars,  where  the  section,  pitch  and  spread 
are  given.  The  length*  were  obtained  by  diagram, 
so  are  not  very  exact .  The  table  is  used  for  estt- 
mnfes  only. 

Talde  XX.  is  for  Knding  tbe  number  of  rollers  at 
an  expansion  joint  where  their  diameter  is  given, 
or  for  finding  their  diameter  when  their  number 
is  given.  Of  course  their  length  and  the  total 
pressure  are  known  quantities.  All  these  tables 
are  reliable,  for  they  have  been  checked  either  by 
simultaneous  figuring  or  by  the  method  of  differ- 
ences. | 

While  employing  the  latter  the  writer  cams 
across  a  curious  mathematical  fact,  which,  though 
|Ksisitdy  known  before,  mav  be  as  new  to  others 
as  it  was  to  himself.  faking  the  expression 
CX*  where  C  is  any  |ioaitive  number  anil  n  any 
positive  integer  and  letting  X  Increase  by  any  con- 
stant quantity  d,  let  us  form  a  series,  placing  the 
numbers  in  their  regular  order  in  a  horizontal  line. 
Then  from  the  second  number  subtract  the  first 
and  place  the  remainder  under  the  second  number, 
from  the  third  subtract  the  second,  etc.,  thus  form- 
ing n  second  series.  Then  treat  this  second  series 
as  was  treated  the  first  and  so  on  until  the  ••*> 
set  of  differences  is  reached,  when  the  numbers  In 
this  pet  will  all  he  found  to  be  equal. 

Owing  to  the  necessary  inexactness  of  tlve  last 
decimal  place,  the  n""  set  of  differences  in  check- 
ing the  tables  gave  results,  which,  when  the  tables 
were  properly  figured,  differed  from  each  other  by 
less  than  a  certain  quantity.  It  is  very  easy  by 
following  the  series  fsickwards  to  locate  the  posi- 
tion of  an  error. 

There  remains  now  to  be  discussed  only  the 
making  of  the  working  drawings,  and  as  this 
paper  has  already  exceeded  tbe  limit  originally 
intended,  this  matter  will  be  treated  briefly. 

The  first  step  in  making  drawings  for  a  snnn  is  to 
construct  on  n  scale  of  sav  1  in.  to  the  foot,  the 
skeleton  of  one  half  uf  same  showing  the  camber. 

For  single  intersection  bridges  the  latter,  and  its 
effect  on  the  length  of  the  diagonals,  ran  be  found 
by  Traut  wine's  formula :  for  double  intersection 
bridges  tbe  following  calculations  may  be  of  use : 

MKTHOb  OF  I'lSMNO  THE  I.KNOTH  OF  DIa/HiNAL  IX  A 
nol'SIJ!  I NTERSBCTloy  BtUlXJB. 


Ix-aglh  S|«n  ft-   Height  ft.   Clear  Headway 

ft   Hutic  Iywl  per  lineal  foot  Its.  .  Movini 

'  f...l  lbs.  No.  Panels   Lsngth 


WmiiKht  Iroo.  lti»  «. 

Kheet  Iron.       lis. .. 

Cast  Iron,         lus  ftt- 

Lumlier.  ft  W. 

Piles,  ft  a. 

Hauling  Loads  (jr. 

Frvlzht  

Framing.........  

Knlu*  work  

Erection  

Spikes  

Piiintiui;  

Blnelofniltlitng.  

Coal  

Frrteht  on  Tends  

Tm veiling  Expenses  

Men's  Time  Traveling,   

Bkldiug  Expenses. 


Isd  f  -  panel  length  in  bott 
=  DB. 


chord  =  QD 


e  —  X  increase  of  panel  length  In  top  chord, 
d  =  depth  of  truss  between  centers  of  chord 
=  AB. 

=  angle  between  radial  Hue  at  panel  pt. 
and  A  to  chord. 

(.Eq.1) 


Then  .i  =  sin.  1 

DE:c::l:d  .:  DE : 


}  =  sge  =  2\/  r«-Sgr 


Tntal  Cost  af  Rridge  

Cot  per  Lineal  Foot  

A  very  convenient  table  Is  one  giving  the  cost  of 
raiding  and  of  framing  bridges  of  different  lengths 
of  span  and  widths  of  roadway.  Such  a  table  is 
nut  given  tiere.  for  each  *" 
figure  the  u-u«t  differently. 


<Kq.  «) 

For  railroad  bridges  and  in  highway  bridges  of 
small  camber  B(!  can  be  taken  eoual  to  OP  +-  DB 
=  2  OP  without  perceptibly  affecting  the  final 
result.  , 

In  triangle  ABG.AB  and  BQ  are  known;  also 
angle  AB<!  -=  90*  +  9  or. 

AB  +  BU  -.AB  —  BO  ::tang.  >,'  [ISO-  — 
(90'+  2  <r)  ]  :  tang.  H  [BAG  —  BOA] 
fUO  —  BOA  = 

2  tang.  '  ^J™  tang.  (43-  -  a)]      (Bq.  3) 

(BsM  -  J9f?^t)  +  (BAG  *  BOA\  =  2  BAO  m 

(BAG  — BOA )  +  (*»■  —  2  a)      (Eq.  4) 
which  gives  BAG. 

BOA  =  180-  —  {BAG  +  90*  +-  S  ct)  =  W  — 
</LIO  +  2  a).   

AG      Ml  cos.  BAO  +  BG  cot.  BOA  = 
of  diagonal  required. 

t  nns  will  be  true 
in  the  list  Sf  sreta. 
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.j  the  skeleton, 
be  ailed  in  and  all  joints  and 
larger  scale — full  size  If  possible. 

Every  member  in  the  bridge,  duplicate?  of 
course  excepted,  should  be  shown  In  at  least  two 
projections  unless  the  development  method  be  em- 
ployed,  which  is  seldom  advisable,  as  workmen 
have  difficulty  in  understanding  it. 

The  principal  point  to  be  looked  after  in  making 
the  drawing* ia  to  have  the  structure  just  as  strong 
in  detail  as  in  the  main  members,  to  which  end  it 
is  DKimrjr  to  iioiy  strict  attention  to  the  reinforc- 
ing and  riveting. 

A  few  rules  for  the  latter  can  be  found  In 
kine'a  "Applied  Mechanics"  and  elsewhere,  but 
there  is  greatly  needed  an  exhaustive  treatise  on 
the  subject  in  all  its  detail  by  some  well-posted 
mechanical  engineer.  • 

Where  a  pin  bears  against  a  reinforced  web  it 
is  necessary  to  know  how  much  of  the  pressure  is 
taken  up  by  the  web  and  how  much  by  the  rein- 
forcing plate  or  plates  in  order  to  calculate  the 
number  of  rivets. 

Undoubtedly  that  part  of  the  bearing  next  to 
the  members  producing  the  pressure  will  be  sub- 
ject to  greater  intensity  of  stress  than  the  parts 
more  remote,  so  that  if  the  reinforcing  plate  come 
next  to  those  members  it  would  not  do  to  estimate 
uniform  intensity  tl  is  [loasible  to  figure 
*  intensity  theoretically,  hut  any  slight  im- 
the  v,i.rkm:iri-l.,|.  at  the  pin-hole 
would  render  all  the  l  ah'uhtt  i'»n*  useless,  so  it  is 


IS  a  WROUdttT  Headings 


I  ''AS  * 


nm 
i~  i. .in-, 

G    i  Portal 

,  BilleT  Brar»« 
Tim  *  l.oirUnnl  Won- 
.   Floor  Beams, 
a  |  lntenni-dlate  Ssntt*. 
3  i  Upper  Lateral  Hints, 
a  j  Li.wer  l.slera.1  Strut*. 
■  I  1  up  chord*. 
H  I  natter  Braces. 


-t< 


much  better  to  ftV.ire  on  tlie  uvemge 
remote  reinforcing  plates  and  to  add  a 
ventage  to  same  for  those  adjacent. 


f-r 


UV1UI 
TION  HI' 


Top  Chords 


ST  MEMBEKH  IX  A 

IHWAY  BRIDUE. 


Hand  Kail  Post. 
Fillo.  Plank. 


End  Tie  B*»m«. 
Eel  I  itAr<  mst* 

Fl.-ir  HfAl:!* 

FVorlnii 
Baiter  Ilraee  HI 
Lateral  Brace* 
J, ...Is 

Hand  KaI]  Cap. 


KAlSC  i'SINL 

Walt  Plata 
Direr  1Vm\p1«  for  Chord*  snd 
Batter  Brace*. 

I  Ath  tor  Same. 

In 


Mats  ntAS„iiAlK 

1'<iu  liter*. 
Blp  Vertical*. 
Vpsssr  Ijtn-ral  Rid* 
Loser  IjtuiraJ  Rods. 
Bottom  Chora  Bar*. 


I  Portion* 


Star  Iron  Sl.le  Brave*. 
lYo**   PIasviiiaU    is  Dock 
Brnlffr. 

Uiwerlstteral  Stmt.  In  Deck 
Brt.' 


Briilre 
•^T^iU^A 


Floor  BoAiua,  *w  ld*t  .if 


CtMtl 

S.il**    itriu-i-  CVjiiB(ictln*B 
Mir  Bcwn.ii. 


Poet  Bolls. 
Bnu-k,.t  B..II. 
Hand  Ban  Plat  Bnl 
Name  Plate  Boll*. 
Bed  Plate  Bolts. 
Erpnnstivo  Pedestal  Fart 

sola*;  to  Bed  Plate. 
Lower  lateral  Rial  BnlU.  Lateral  Kod   Connection  to 
FVsir  Ream* 
Pacldsuf  Bolts  Ridlnra  iui,l  RolUsr  Frame* 
Jaw*  on  End  stmt* 
Dowel*  for  Upper  Lalerala 
Filler,  fur  Plus. 

Sprriat  H'ru«ySI  /run  DrlaiU. 

l/rmvr  Post  f 
P..  l..«ul». 


lied  Ptate*. 

Htp      "'  ■  '•»-< 
Pedestal* 
Upper  Piwt 
Upper  tlnird 

Lower  Piai  Bscl 
Lateral  An^U 
Name  Plate*. 


[:,  t.vr  ?.!  rvti 
PUTB, 


ft|AcS*9AlA 

t  oiinlera 
Hip  VerUealA 
Uuper  Latersl  Rods.  . 
Lower  Lalersl  Rial*. 
Ones!  Dlaciiuls  ou  ButtT 

Bra  era. 
Om  DIaa-ooaI*  i 
Lower  Cbonl  Bar 

sr..  laoa.:ffi'p-v,e'S,.t"S 
IRON  HAND  Ka.lLl.Xli. 
n.OOR  BEAMS 
BEAM  TRUSS  ROM. 

titTAILA. 

Tofj  Chorda 
End*  of  Porta 
Mid  lie  of  Pints. 
Rata  (if  r -aural  StrutA 
Hatter  Brace*. 
I  Ponal  Brace*. 
!  flip  Inutile 
Hip  Outside, 

Top  Chonl  Intermediate  Panel 
i    Points  Inside. 
Top  Chord  Inu 

\     PisiiO.  lltltsiile 
B,  ttottn  Chord 
Point*  Inj 
Channel 

s       i  n- 1 1- 

outside 
•r  Unit*  c. 
l^a  et  Ends  of  Post*  t 
Mlddte  of  Pc 
Ml.Wle  of  PC 
Floor  HeABi 
HAasrsrs. 

t  Floor  Brant  I  

At  Panel  1-utnUot  1 
Floor  Beam*. 
fUioe. 
Iti).  Ii-iit.t 
Interna  ei 

It-mi 


of  tables  accompanying  the  above 

'"table  I.— Table  of  working  stresses  in  tons  of 
2,000  lbs.  for  square  wooden  pillars,  calculated  by 

the  formula  /'  =       O  S"-'*     ^  where  /'  is  equal 

1  -t-  O.CKM  jj, 

the  working  stress,  A  the  area  in  square  inches,  L 
the  length  in  intdies,  and  V  tile  length  of  side  of 


Dg  stresses  In  tons  of 
pillars,  calculated  by 

where  Pisrqtml  tho 


i-lha 
of 


Lai-iso 


Top  CB 

«»»  i  res 


ter  multiplied  by  the  » 
will  give  the  load  reqti 
Tabix  IV  — Table  fo 


I  Shoe  I'oiler 

I  Plats* 

Risler  Pistes. 
I  Beam  Hanger 

I  mtes. 

|  Tisji  Chs.nl  Piifsw 
|  Ti  v  Chord  Isiwer. 
tm  I  Batter  Brace  Upper. 

Laitkuio  1 


lutter  Bntre 
Post. 

Ijuer.1  SlruU. 
Porul 
Fsittatat  Cliurd 


Upper  IsUi>rAl  Osnnectfan. 
I  Ltrsrer  lateral  CVniiectloD. 
I  c.nsu.  1H  .(Tonal  Connection 
I  Brai  ki-l  lkilla 
'  Name  Plate  Bulla, 
rnss  Diasonal  bV 
t>.««  Diagonal  Bolts  In 
Bed  Plate  I. .Us 
Espruttson  PesleslAl 
Upper  I Atera  I  Rxsl  t 
Isiwer  Lateral  Kod  t 
Hand  Roll  ls»«  B.*ta. 

l*iter«l  Stmt  I  'noneetli  m 
Tin,,  Br...  B.1P. 


OR.NAMKNTAL 


BKAt  KET8  fOR  PtlRTAIJI  INtT.l  DINti 
WORK. 

T  I.,..  1  P"«*a  to  Lateral  Btrjru 

T  laos  BsAt-a*  ;  wliT„,,r,  ,„  llo|h  tyow  Beams. 

BEAM  II A  Mil  Its  riLI.F.«S  FoR  PINS 

F.XPAMSION  Rol.LF.RS  TCRS  BrcKLnl, 

|{i  .I  !  F.K  FHA«KS  HUtEVE  Nl'TB. 

i  Pj.p-r  l.st.  in]  Struts . 
Jaw*.  ■  Intermediate  Lateral  n 
I  Lower  l.stenil  .Stmts 


rpHei. 


In  i* 


Pi  was  or  Csssraaui 


I  li'we'r  literal  St'rula  to  IVsdeMal. 
Lower  Lateral  Strut*  UiChnnl  iChanael  Lower 
i  Cb.irdsi. 
Batter  Bracna  to  Kins*  Under  Plates. 
Kiile  and  End  Ar«les  M  Roller  Plate*, 
i  Ancle*  In  Built  Beams. 

Upsier  Lateral  .Strut  Conne.lfcio. 
Is>.rr  lAteral  Klrul  Coiios^Imki 
Hatter  Hrai-e  t'ttannet  OmnoctlisQ  tu 
bhoe  Under  I'lales. 


WASHERS  FOR  HAND  RAIL.  PlWT  BOLTS. 

lei*  tn  Top  Chord*. 


Butt  tVashent. 
HAttee  Brace  B.  .11  Wsatsers. 
Puat  Bolt  Wo»b.  i. 

I  At. ml  Kisl  Wuhin. 
l.-.terat  lr.*l  Washer*. 

HurxerWaslier* 

PltiU-B..ll  Washer*. 
Hntket  IWt  Wash .  rs 
llanil  Kail  IVst  lv.lt  Waabrra. 
Red  Plate  lMt  Wa.her». 
Bevel  Washers. 
Fhssr  Betmi  Boll  Washer*. 

C"tioriJ  Bolt  Pnekltis  Washer*, 
lateral  Bud  Pncklrse  Washer*. 
Bnller  Brai*.  Boh  l  acklne  Waaher. 
Tie   Bar  Parkins  Washeni  In  Batler 
l''»t  Boll  Partlr*  Washers 


Drrstut  i*w 
liril.T  Beam*. 


Tup  IIai*.  to  Cliord  i 
laiUclna;  or  Lsvinjf  to  < 

Post*  and  Hlntts, 
Lstticitttr  t"  lAUsflna;  In  same 
The  lArtiAjR  Stay  Plates  to  C'ltAnnela. 
The  sarloux  Relnforclrsr  Itates  to  Channel*, 
tover  PlaU^  to  Channels. 
Connertlnr;  Plates  to  I  hsntteU,  elc 
Isslenl  < '.  nirsH-UViii  to  FVsir  Benni. 
Tr*i*Mhtff  to  Channels  or  Bars. 
TrusNlne  to  Trussing, 
t  >riiainental  Work  in  Brackets. 
T  Iron  BTaces  Ui  Posts  and  Smtts 
Jaws  tu  l.'iteml  Strut*. 

Tlu»  iArtVms  Ancte  Iron*  to  tho  part*  which  they 
connect. 

The  eatious  piece*  of  Channel!  to  the  parts 
titer  connect. 
I  Welt. 
.  Top  Plate 
!  Upper  .W-les. 
Is.wer  Anvtle*. 
Stiff i-ntnc  Antrle*. 
T  StirTener* 
HI  lint  PlsU.s 
tssteral  R-sl  C.imicrtlon. 
itnfi*elitjt  PUtei  at  Beam  HsrureT  Ho 


II  lST>  RAIL  POSTS 
^.o^NK. 


square  in 

Table  II.— Table  of  workin 
2.000  lbs.  for  square  wood 

the  formula  P«  „ 
1  4-  O.IKH  i„ 
working  stress.  A  the  area  in  square  incbt 
length  in  inches,  ami  I)  the  length  of 
square  in  inches. 

TABI.B  III.— Table  for  finding  the  safe  uniformly 
distributed  loads  that  can  he  borue  by  pine  beams, 
the  loads  1  sung  those  which  will  produce  a  deflec- 
tion uf  only  al,,th  of  the  span,  calculated  by 

Trautwine's  formula  W  =  .„,  where  H"  =  load  in 

toqs.  if  =  depth  of  beam  in  inches,  and  f  —  length 
tif  span  in  feet.    To  find  the  safe  distributed  load 
fur  anv  given  beam,  look  in  the  upper  horixontal 
line  for  depth  of  beam  in  inches  airti  left  I tand  ver- 
tical line  for  length  of  span  in  feet.     The  number 
found  at  the  inlersex'tton  of  a  vertical  line  thruugh 
a  horizontal  line  through  the  lat- 
y  the  width  of  the  beam  in  incites 
[Ulred. 

or  finding  the  safe  uniformly 
distributed  loads  than  can  be  borne  by  oak  beams, 
the  loads  being  those  which  will  pirxfuce  a  deflec- 
tion of  onlv  .i,  of  the  span,  calculated  by  Traut- 
tP 

wine's  formula  It'  —  ,,       where  H"  —  Ustd  in  tons. 
ll-SP 

d  =  depth  of  beam  in  inches,  ant)  /  length  of  span 
in  feet.  Tn  find  the  safe  distributed  Itaid  for  any 
given  beam,  luuk  in  the  upper  horizontal  line  for 
depth  of  beam  and  in  left  band  vertical  line  for 
length  of  span  in  feet.  The  number  found  at  the 
intersection  of  a  vertical  line  through  ibe  former 
and  a  bortiontal  line  through  the  latter  multiplied 
by  the  width  of  the  beam  in  inches  will  give  the 
luad  required. 

Table  V.— Table  of  pine  lumber  required  per 
panel  in  80-pnnnd  highway  bridges,  including 
jnists,  flooring,  hand-rails,  hnb-rail*.  guttnl-rails 
and  waste  mtiteritil.  when-  pine  only  is  employed. 
Flooring.  S"  thick  :  hand-rail  post*,  *  Xl'Xl'i 
hantl-rail.  two  pieces.  2  X  6"  ;  hub-rails,  i"  X  1*~; 
and  guard-rails,  0  x  tt  . 

Table  VI.—  Table  of  pine  and  oak  lumber  requir- 
ed |s?r  panel  in  SO-pound  highway  bridges,  where 
the  joists  and  flooring  are  of  oak  anil  the  rest  pine. 
Flooring,  2' /thick:  linnd-rail  posts,  4  X«  X*; 
hand-rails,  twn  piece*,  2  xfl  :  huh- rail. 
2  X  12  :  and  guartl-rail,  fl  X  8  .  The  upper 
figure*  in  each  rectangle  am  forpine,  the  lower  for 
oak.    Tin-  quantities  include  waste  material. 

Tabix  VII.— Table  of  sizes  of  pine  flour  beams 
in  sil-puund  highway  bridges,  where  pine  only  is 
employed. 

Table  VIII  —Table  of  sizes  of  pine  How  beams 
in  mi-pound  highway  bridges,  where  oak  joists  and 
flooring  are  employed.    Flooring.  iK"  thick. 
Table  IX.— Table  of  sizes  of  oak  Ifoor  beams  in 
higitwav  bridges,  where  all  the  wood 
.  except  that  of  the  floor  beams,  is  pine. 
Table  X.— Table  of  *i»»s  of  oak  floor  beams  in 
i*n-pntintl  highway  bridges,  wlw-rc  the  flooring  and 
joists  an-  of  task  antl  remainder  of  pine.  Flooring, 
2ij  thick. 

Table  XI.— Table  of  iron  floor  beams  for  Hu- 
pouml  highway  bridge*,  where  pine  only  is  em- 
ployed. This  table  is  calf  ulatt*J  on  the  hvpolhesia 
that  the  beams  are  sn  well  stilfeiied  In  the  direc- 
tion of  the  trusses  by  the  joists,  that  they  would 
fail  first  on  the  side  subjected  to  tension.  Maxi- 
mum strcest  per  for  rolled  beams  =  8  tons  ;  for 
built  beam*  .%  tons  per  n  "  net  section. 

Tabix  XII.—  Table  of  iron  floor  beams  for  80- 
ppund  highway  bridges,  where  the  joists  and 
Untiring  arc  of  tutk  iflisiring  2' ,  thicktand  re- 
nuiintler  of  lumber  pine.  This  table  is  calculated 
on  the  hvtmthcst*  that  the  beams  an'  so  well 
stiffened  i n  the  dinction  of  tin:  trusses  by  the 
joists  that  they  would  fail  first  on  the  side  sub- 
jected to  tension.  Maximum  stresa  per  fur 
rolled  beams  =  6  tons:  for  built  Is-ams  5  tons  per 
r-   net  section. 

Table  XIII.  —Table  of  sites  of  loam  hangers,  and 
the  number  used  per  beam  in  W-ponad  highway 
bridge*,  where  the  joists,  flooring,  hand-rails,  etc., 
are  all  pirn-.  I  "p.  denotes  ends  upset;  N.  tip,  ends 
not  upset.  It  1WA-1113  «frrs*  prr  a  =  5  Tons.  The 
talile  is  figured  for  oak  floor-beam*,  so  is  slightly 
in  excrss  fur  pine  or  iron  ones. 

Table  XIV.—  Table  nf  sizes  of  beam  hangers,  and 
the  number  used  per  beam  in  CO  potind  highway 
bridges,  where  the  joists  and  fit  siring  are  uf  oak 


and  remainder  of  lumls-r  pine,  flooring  2',  thick. 
Up,  denotes  ends  upset:  N.  Up.  ends  not  unset. 
HW.M<7  .frtas  per  n    -  5  75ms.    The  table  Is 


Digitized  by  Google 


Makch  26,  lb:  2. 


ENGINKKKING  NKWS. 


f.7 


«»uml  for  uak  Bonr-beams,  so  in  slightly  in  excess 
fur  piup  or  iron  om. 

Tabu:  XV. — Table  of  size*  of  beam  hangero,  and 
the  uuiuber  used  per  beam  in  fiO-pound  highway 
bridges  where  cbv  joists,  flooring,  baud-rails,  etc., 
are  all  pine.  Up,  denotes euds  upset;  N.  Up.  ends 
not  upset.  Working  ttrtu  per  ^  =  4  Tons.  The 
table  is  figured  for  oak  flour-beams,  so  is  slightly 

Tabu:  XVI.— Tnhlo  of  sizes  of  beam  hangers,  and 
the  number  used  per  lieam  in  W-jxtund  highway 
bridge*,  where  the  joints  and  flooring  are  of  oak 
and  remainder  of  liimls-r  pine:  flooring.  2}ar  thick. 
Up.  denotes  ends  U|i*et:  N.  Up.  ends  not  upset. 
I!  orking  tire**  per  :  —  4  Tom.  The  ub:e  is 
figured  lor  oak  floor-beams,  so  ia  slightly  in  excess 
for  pine  or  iron  one*. 

Table  XVII.— Table  of   working  stresses  per 
square  inch  in  tons  of  2,000  lbs.  for  Highway 
1  of  two  latticed  chan- 

1 3HMtJ  for  r 
/  ^  -  3SA0U  fur  q  a 
I  mm  tor  o  a 


■TlTKMILVT    <ir  THC    iKill  NT   t:r  k 

e*  oa'i.n  lux  or  rus  Samoa,  sasvi 
caisr  onivtin.  mirur,  IHKy: 
1.  Estimated  cost  of  coinpletlajc 
the  biidire  ss<l  apvcswliew: 
IJshilitiM  i>»  outstanding  eoe- 

Uarta  for  material  tia-VKKIU! 

■estimated  cost  of  material  re- 
quired  lor  tbr  completi-in  of 
the  hv*d*w  iwxl  approach** 
oUi.r  thai,  ttut  extracted  fur   I  M.lKO.M 
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foe  o  a 
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Deere  sod  post  labor''f£ 
c-*iiidrtinglh- bridge  sad  n. 
awrssVrass   lit, 

Tital  (TBT, 

Cssli  on  hand  Kebrusrv  1,  WHS, 
ami  one  from  tbe  cities.  Ie»« 
UsIiIIiiImm  for  ssUHm,  nrwt  ms- 
terlsJs  rvL-clTetl  is  J&fjusry-    -  Ao-V 

Amount  required  fir  completion 
t4  tl»*  hndg*  and  AjirroHriies 


had  a  hollow, 
opposite  sides 


U>  addition  to 
hand  sail  duo 


east  of 
irscks  »rwl  rlfttft.rm*  si  t lie 

terailnl: 

1.  Coat  of  elsvaled  platforms,  IsV 
ciuitlnx   track  nrrnntrrmrDUL 
line  roonisTucaet.if- 
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TaMJC  XVIII.— Table  uf  working  stresses  per 
luam  inch  in  tons  of  2.00(1  lbs.  for  Railway 
ridgr*— Columns  composed  of  two  latticed  chan- 


njimn 
Bridges 
nei  Isirs. 
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Tari.k  XIX.— Table  of  length,  in  feet,  of  lattice 
bar*,  weight  per  foot  of  same,  and  weight  of  rivet 
htads. 

Table  XX.— Table  of  Permissible  Pnwsjurta  on 
Rollers  calculated  by  the  formula  n=  ,0.l8.Vf 
where  o  ia  the  pressure  per  lineal  incn  of  roller  in 
tons  of  3.UU0  iiounds  and  if  the  diameter  of  roller 
in  inches.  The  first  vertical  line  give*  diameters  of 
rollers,  the  first  horizontal  line  their  lengths  and 


^reeat/forcoat^le..^^;;; 


Total  nn.\«74  sxi 

AddMl  Iyt  Train.lt  Committee  lim.e0O.0O 
To4al  estimated  oo«t  of  xluvaled  tracts  sad 

platforms     (5»ti,774  SO 

III  hstimsted  cost  of   fitting  lip  vnrebousns 
under  lln*  arches  of  the  New  York  ap- 
Moaca,  coin plrte  for  <ssmfsUM-,v    ..        .  34H.I94.C0 
IV.  ifi™  of  laud  oa  ttmibsm  ■tn.L  \.w 

1TJOO.0O 
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Total  
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RECENT  INVENTIONS. 

BROOKLYN  BRIDOE. 


A  novel  lamp  rrflt-ctor  for  railway  stations  oon- 
»la  of  making  the  sltade  of  a  single  piece  of 
molded  glass,  having  the  form  of  a  truncated  pyr- 
amid, the  several  faces  of  which  an-  each  pro- 
vided with  a  bull's-eye  lens. 

A  new  appliance  for  railway'  drawbridges  locks 
the  draw  in  position  by  the  art  of  shifting  a 
switch  to  the  main  line,  its  normal  position  being 
Ui  the  siding,  and  it  cannot  be  so  shifted  unless 
the  bridge  is  in  pru|s-r  position  in  view  of  a  lug 
upon  the  bridge  which  uiirralca  a  locking  bolt  to 
permit  Hie  switch  lock  bolt  to  secure  the  bridge. 
The  aiding  has  an  Incline  wiiereby  trains  will  he 
brought  to  a  stand,  and  an  automatic  switch  at 
the  summit  of  the  siding  to  direct  a  runaway 
locomotive  into  a  double  inclined  siding,  where  it 
will  he  brought  to  rest.  Weighted  tilting  forked 
catch  Irvers  are  arranged  between  the  rails  to 


' 

'  ing  about  a  hollow  invot.  through  which  the  ham- 
mer rope  passes,  said  turn-table  resting  upon  a 
laterally  adjustable  platform  upon  a  car  platform. 
The  hammer-leaders  are  formed  of  T"iron*.  over 
which  arc  riveted  channel  bars,  and  they  are  piv- 
oted to  the  front  edge  of  the  turn-table,  and  are 
adjusted  vertically  through  brace  fraires,  the  lower 
ends  of  which  slide  on  inclined  guidewaya  upon  the 
turn-table. 

A  recently  invruiesl  truss-bridg 
wedge-sbaped  box,  with  pockets  oi 
to  receive  cased  ends  or  chord-sections,  and  a  bolt 
to  adjust  the  parts ;  an  eccentric  on  a  pin  as  an  ad- 
justable connection  of  tension  chords,  and  means 
for  adjusting  and  holding  ic  ;  counterpart  wedges 
for  adjusting  post*  to  chords  and  hracea ;  and 
girders  of  channel  iron  spaced  by  blocks,  which 
also  serve  ns  sockets  for  floor  joists. 

A  novel  self-recording  prude  instrument  for 
making  sections  for  railway  and  other  surveys 
consists  of  a  wheeled  prime-mover,  which  is  pro- 
pelled over  the  track  to  be  surveyed.  Another 
wheel  of  the  same  siie,  and  smaller  wheels,  con- 
nected with  a  suitable  framing,  constitutes  the 
carriage  for  holding  the  device.  Connected  wilh 
the  prime-mover  wheel  is  a  small  vertical  worm, 
which  drives  another  horizontal  wheel  carrying 
on  its  axis  a  surface  wheel.  Upon  the  latter  is 
carried  a  vertical  wheel  or  level-motor  capable  of 
traversing  from  the  center  of  the  surface  wheel 
to  the  periphery.  An  adjustable  swivel  is  in 
connection  with  the  axle  of  the  said  vertical 
wheel,  which  may  be  adjusted  by  means  of  two 
slide  rods,  with  both  of  which^it  is  connected .  This 

suspended  wheel.  Thin  la«t-named  wheel  ia  heavily 
weighted  in  one  or  more  of  its  segments,  so  as  to 
always  remain  in  one  vertical  position.  If  the 
weighted  wheel  he  moved  forward  or  hack  ward 
relatively  to  the  horizontal  level  of  the  carriage, 
the  slide  ruda  above  referred  to  are  moved  back- 
ward or  forward,  in  order  to  enable  tlie  machinery 
uf  which  it  is  a  part  to  mark  the  rise  and  fall  of 
the  ground.  It  follows,  therefore,  that  any  change 
in  the  level  of  the  carriage  will  correspondingly 
affect  the  position  of  the  level  motor,  shifting  it  to 
one  side  or  the  other  of  the  center  of  the  surface 
wheel,  which  will  then  revolve  with  a  greater  or 
less  velocity,  as  it  is  more  or  less  distant  from  the 
center  governed  by  the  eccentric.  Connected  by 
axles  and  pinions,  this  shifting  motion  ia  trans- 
I  mitted  to  a  pencil  held  on  a  rack -wand.  This 
rack-wand  receives  it*  motion  from  gearing  set  in 
motion  by  the  prime-mover  wheel,  and  conse- 
quently the  wand  will  cause  the  pencil  to  mark  or 
]  record  horizontally  right  or  left  of  the  medial  line 
of  the  machine,  as  the  angle  is  up  or  down  during 
the  travel  of  the  carriage,  and  so  that  it  may  act 
upon  a  sheet  of  paper  coiled  upon  a  bobbin,  and 
which  passing  over  a  curved  surface  is  received 
upon  another  similar  bobbin.  The  paper  mav  be 
speed  adjusted  lo  any  ratio  with 


thf  ^roMl^ry  ^.mTd^Suie  urX0'  «**  the  axle,  and  «op  the  l™,ive.. 


In  order  tofurnlah  the  public  with  some  assurance 
on  this  subject,  the  trustees  requested  an  expres- 
sion of  opinion  from  Mr.  Roebling.  the  chief  engi- 
neer, and  they  received  the  following  response,  a 
copy  of  which  accompanies  the  memorial  to  the 
Legislature  : 

Brooklyn,  March  10,  tMt. 
i7on.  Henry  C,  Murphy,  President  Board  of  Trus- 
tee* Sew  York  and  Brooklyn  Bridge  : 
Dkak  Sir  :  In  response  to  your  letter  of  March 


9,  written  at  the  rrquest  of  Comptroller  Campbell, 
I  beg  to  assure  you  that  the  million  and  a  quarter 


A  m-cnt  safety  railway  switch  has  its  switch- 
rail  shifted  automatically  through  pivi  ted  levers 
alongside  the  track,  which  are  actuati'd  by  later- 
ally adjustable  liars  un  tlie  pilot  or  row-cntchcr  of 
the  locomotive.  A  transverse  rod.  to  which  one 
end  of  each  of  said  levers  is  pivoted,  slides  in 
guide  shoes  having  anti-friction  rollers,  a  hand- 
being  Becured  to  said  rod  in  one  of 


graduated  and  its 
the  speed  of  the  prime 
Wa&HTNOTON.  I).  C. 


y.  ti.  Broi-k. 


operating  lever 
tire  guide  shoes, 

A  lute  improvement  in  apparatus  for 
vapor  from  liquid  hydrocarbons  com 
tiully  of  a  generating  chamber  having  an  internal 
steam  space  comprising  a  series  of  vertically  ar- 
ranged communicating  spheroidal  receivers.  The 
arrangement  and  advantage  of  these  receivers  is 
such  as  to  cause  the  evaiuration  uf  the  hydrocar- 
bon flowing  over  them,  according  to  their  vola- 
tility—that is  to  say,  the  most  volatile  hydrocar- 

ilalilc  last 

L?romi"e  'If*'  '*  *."]      ',e!iT,rr«1  l,}is  811  "I" 1  the'cartoMCTous"rw^^ 
mer.   The  item  of  materials  required  for  the  com-  „„„  hydrogen  gns.    The  steam  is  made  to  flow 
plctinn  of  the  bridge  and  approaches,  not  yet  con-  ttnm  thp  generator  under  sufficient  pressure  to 
tnw-tcd  for  can  all  be  had  for  the  figures  given  in  ,h„  Jiydrocnrtinn*  in  vaporous  form  to  tile 

oale.    Thrrleva^djUtformsand  IK,iiil  whr^- they  are  mmirr.1.  and  mix  the  vapor 

with  an  air  blast  to  insure  complete  combustion. 


•ulled  for  in  my  last  estimate  will  lie  ample  to  do 
all  the  work  enumerated  in  tli.it  estimate,  and 
open  the  bridge  for  use.  The  item  of  liabilities 
under  outstanding  contracts  is  a  fixed  fact,  and 
cannot  be  changed.  The  estimate  of  motley  for 

work  required  to  complete  the  bridge  isdependent  I  ^  are  eTapor,,terj  nr9t  g^j  tm.  l^, 
^.I^'ilfl.0'  i  h«;,^^fJSJS  SK*  to  permit  the  highly  heated 


under  its  contract,  also 
two  groups,  six  lights  each,  in  Union  and 


rope  machinery  are  simple  engineering  prnldems. 
and  their  cost  is  not  likely  to  he  increased  in  any 
wny  above  the  estimate*.  Keapectfullv  yours, 
W.  A.  RoitBLixa,  Chief  "Engineer. 
The  following  statement  exhibits  an  approxi- 
mate intimate  of  the  total  cost  of  the  bridge,  when 
completed,  including  the  amount  to  be  ex|M>nded 
in  addition  to 


A  moon!  cliumcd  s« 

arts  of  tke  l^trMaUrs   

K»tlft3tlMl  vnlutMif  UudN  si'tralred  and 

sold  tiv  uw  trustees  

Amount  of  bonds  to  be  authorised  


A  new  device  for  distributing  electrical  energy, 
designed  particularly  for  use  in  connection  » ith  tlie 
electric  light,  comprises  an  electric  circuit  divided 
into  branches,  with  a  continuous  current  generator 
in  the  undivided  portion  thereof.  A  number  of  elec- 
.  trie  lamps  are  arranged  in  said  branches  in  a  mul- 
nditures  and  the  tiple  arc.  ami  a  secondanr  battery  is  located  in  a 
"   of  branch  by  itself.   The  effect  of  this  construction 
!  and  arrangement  is,  that  when  the  generator  is 
to  date.  ..fi3,4»,noo.JM  upplymn  more  electro-motive  force  than  is  re- 
uujsttiB  quired  by  the  lamps  the  excess  may  develop  a 
„.  ,  charging  rurmnt  through  the  secondary  battery. 

ofXl.lUW  87  I  nm,  whrn  thB  p,)t(,nuftl  fn  th<,  ejreuit  fanB  below 

voo.ooo.oo  '  the  normal,  the  secondary  battery  may  discharge 
'--''"W  w>  and  supply  a  current  to  the  lamps,  reinforcing  that 
_  from  the  generator. 

r*tle-drlvcrs  are  now  proposed  to  be 


COST  OF  ELECTRIC  LIGHTING  AS  COM- 
PARED WITH  OAS. 

An  American  paper  states  that  the  Brush  Elec- 
tric Light  Company  receives  $7,400  per  annum  for 
lighting  Kmirt<H-ntli  street.  New  York,  from  Fourth 
to  Fifth  avenue,  Fifth  avenue,  and  Broadway 
from  Fourteenth  to  Thirty-fourth  street,  and  the 
latter  street  from  Fifth  avenue  to  Broadway.  In 
addition,  the  company, 
furnishes  two  groups,  six 

Madison  squares  respectively.  The  street,  lamps 
have  Ivcn  lighted  for  several  months;  those  in  the 
tquarcs  have  been  in  operation  for  a  shorter  pe- 
riod. The  illumination  is  said  to  be  fairly  satisfac- 
tory. The  tower  lights,  however,  are  effective 
only  upon  a  small  area,  and  it  is  aim  thought 
that  their  effect  will  be  still  further  im- 
paired by  the  heavy  foliage  in  summer. 
The  total  number  of  gas  Lamps  which  It  baa 
been  po-eible  to  extinguish  by  the  substitution  of 
electric  lamps  in  430.  The  municipality  of  New 
York  formerly  paid  |1*.I)0  per  lamp  per  annum, 
which  is  estimated  to  have  boon  at  the  rate  of 
about  *l  per  thousand  cubic  feet  net;  but  it  is 
stated  that  that  rate  was  so  low  that  the  gas  com- 
panics  did  not  care  about  lighting  the  streets.  The 
gas  lights,  therefore,  cost  the  city  (and  probably 
the  producer!  f  7,52.*)  per  annum,  and  are  replaced 
by  the  electric  light  at  a  cost  of  $7,400.  It  is  a 
doubtful  point,  however,  whether  the  Brush  Com- 
pany, as  in  Loudun,  makes  or  loses  money  at  thia 
rate'.  The  advertisement  alone,  in  either  city,  is 
worth  something,  and  it  is  juat  possible  that  thia 
was  taken  into  account  in  making  the  contract. 
At  all  evenls,  there  seems  to  be  very  little  margin 
of  difference  where  gas  is  supplied  at  1 1  per  thou- 
sand cubic  feet.  This,  however,  it  should  tie 
clearly  understood,  is  much  less  than  the  charge 
umersof  gaa  in  New  York.- 
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New  York  City,  his  experience 
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Reed,  he  very  conclusively  shown  that  from  4,000 
to  6,000  tons  will  probably  be  the  extreme  dis- 
placement  of  a  vast  majority  of  the  »hiii|siig  seek- 
ing this  passage,  nn<!  it  would  tie  entirely  uncalled 
for  to  provide  for  the  few  vessels  of  greater  ton- 
which  may  tie  launched  for  other  traffic,  and 
xrwriener  "in  the  operation  of  building  and 
'i  great  weight 
weight  of  the 


in  the  State  of  New  York,  by  James  T.  Gardiner, 
Director  of  the  New  York  Bute  Survey,  Member 
State  Board  of  Health." 

As  conducive  to  perspicuity,  we  propose  to  take 
die  headings  of  the  subject  as  he  has  treated  them, 
teriatim. 


decking  ships  should  give  his  opinion  great  weight 

an  the  prolnble  weight  of  the  privy 
luch  for  a  4,000-ton  ship  In-  know 


In  the  first  place,  all  that  t«  said  in  the  opening 
of  the  paper  of  the  dangers  of  the  cesspool  and 
privy  vnult  we  heartily  indorse,  and  an  far  as  we 
modem  sanitation  has   unifnrmlv  con* 
tb  mischief,  anil  yet  to 
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Terms  of  N« ascription.   To  the  ITallcd  BUM*  sol 
H  per  annual.  Irwhulliw  i~miajc»;  all  parts  of 

CtXatasr,  parable  to  use.  H.  " 
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for  >r-L  than  IhrX  moniYis,  psj'slil*  la  wlvucc".  fur  usurer 
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on  this  point,  as  also  on  the  ] 
supporting  cradle,  which  fr 

estimates  at  500  tons,  and  for  a  6,000  ship  at  730  I  demned  them  us  fraught  ' 

tons,  but  we  will  double  these  weights  and  say  for  this  day.  as  in  Paris,  a  proper  Bvstein  of  police  and 

the  first  cradle  1,000  and  the  second  I.oTtl  ton*.       |  iiisprction  will  mitigate  the  evils,  which  at  Ant 

Capt.  Eads  estimatosSj  miles  only  of  2  per  cent,  sight,  and  on  theoretical  principles,  would  seem 

grade  acre***  the  Isthmus,  anil  upon  the  sup|io&ition  to  be  almost  Insurmountable,  and  render  their  use 

that  the  grades  cannes!  Is-  thrown  together  mas  to  under  proper  management  not  incompatable  with 

leave  the  shorter,  heavier  ascent  to  be  overcome  a  luw  death  rate.   The  use  of  cesspools  in  some 

bv  stationary  power,  which  might  be  feasible,  we  shape,  removed  from  the  house  on  farms  or  very 

will  assume  100  ft.  per  mile  grade  as  necewwry,  small  settlements,  rannnt  well  lie  avoided  in  the 

I  which  therefore  becomes  the  limit  to  lie  provided  country,  where  an  attempt  toapply  thealtrrnativa 

I  for.    This  leaves  the  resistance  to  be  encountered  of  the  semi-harbarous  |ieii  system,  would  baattend- 

I  on  the  track  as  the  only  element  remaining  to  lie  ed  with  the  very  evils  sought  to  be  removed,  and 

!  fixed  for  an  estimate  of  what  is  jsmkiVmV.     Taking  result  in  the  house  waste  and  9ewage  being 
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results  of  experiments  of  heavy  freight  trains  on 
the  Erie  Railroad,  as  conducted  by  McCullum:  M-ctionable 
That  0.5  lbs.  per  ton  (3.000  lbs.  I  represents  the  fric-  i  !scs. 
tion  of  engine  and  tender  without  load,  friction 
of  loaded  cars.  44  llw.  per  ton:  gravity  of  engine 
and  load  for  100  ft.  grade,  additional  friction  of 
engine  by  other  nwistunces  than  that  of  the  fric- 
tion of  tlw  cars,  embracing  a  side  wind  pressure 


of  In  an  equal  or  even  inoi 
er  somewhere  else  on  the 


After  disposing  of  the  cesspools  and  vaults,  the 
first  method  which  is  taken  up  for  consideration 
is  the  dry  rerwotYif.  Of  this  method,  two  means  are 
alluded  to,  the  dry  earth  closet,  and  the  "  pail  " 
system.   The  first,  for  reasons  stated,  is  no  longer 
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of  40  miles  velocity  for  a  surface  of  8*1  X  40  ft.,  recommended,  and  as  showing  the  uncertainty  «f 
and  altogether  we  lind  the  resistance  for  a  100-ft.  Mue.rt  testimony,  we  would  state  that  no  longer'agn 
grade  for  a  ship  and  cradle  weighing  5.000  tons  to  tllan  ls;o  thiaverydry  earth  cliisi-t  metlics]  was  ad- 
la-  alsmt  IMO.OIW  llis.  Tilts  is  for  the  nuixiinuui  vocaled  bv  the  present  advocate  of  the  separate 
grade,  which  extends  but  for  Si  miles.  i  wstcr  carriage  system.  Col.  Waring,  as  destined  to 

Tuklng  the  adhesion  of  an  engine  at  one-fourth  supersede  all  other  methods  entirely,  esja-ctally  In 
its  weight,  and  the  engine  weight  will  Is-  500  tons.  ;  vjf|„,  arlti  *mM  settlements.    Water  carriage  was 


s  of  the  engine  weight  Is^iug  included  in 
as  estimiitisl-  We  see  notliing  in  this  so 
At  as  to  lead  us  to  question  the  entire 
v  of  a  project  which  has  received  the  un- 


Wk  hope,  in  our  next  issue,  to  present  a  full  re-  appreciated  abroad  than  nt  home,  will  be  con 
port  of  the  interesting  meeting  of  the  American  trolled  by  foreign  capitalists  to  our  national  dbe 


Or.  for  Tour  engines  nndgendrrs,  all  wheels  coupled. 
135  tons  each  say — 00-ton  engine  and  40-ton  tender 
—300  tons  of  the  engine  weight  lading  included  in 
the  load  as 
fonnidabl' 

feasibility  of  a  project 

qualiricd'suppurt  of  meii  of  great  experience  in 
matters  pertaining  to  naval  const  nu  t  ions  of  all 
kinds.  Our  greatest  fear  lies  in  another  direction, 
and  that  is.  that  a  work  which  should  Is-  American.  ^ 

and  the  importance  of  which  appears  to  be  ls-tter  1  this'falWy,  and  who  shall  say  that  the  next  [ 

Issir.  which  is  offered  in  its  stead  shall  be  longer 


condemned  even  in  cities,  and  the  dry -earth  closet 
lauded  us  the  system  of  the  future,  and  even  the 
uianurial  value  of  the  product,  now  found  to  be 
worthless,  was  stated  as  one  of  its  advantages  aver 
that  of  any  method  of  water  carriage.  Companies 
were  formed  to  manufacture  the  utensils :  agct.ts 
appointed  throughout  the  length  and  breadth  of 
the  land  to  sing  their  praises  and  to  sell  the  patent 
rights  and  circulate  the  sensational  writings  of  its 
-hief  apisdla.    Ten  years  have  sufficed  to  exp" 


Water-Works  Association  at  Columbus,  <>.,  on  the 
14th  and  15th  insts.  This  association  of  the  prac- 
tical managers  of  the  works  for  furnishing  water 
to  the  jMiipIc  of  this  country  is  destined,  if  iron- 
ducted  with  the  good  judgment  which  has  been 
displayed  so  far  in  its  organization,  to  be  of  inesti- 
mable benefit  to  consumers  as  well  as  furnubers 


EALHV  SHIP  RAILWAY. 


grace. 


SEWERAGE  FOR  THE  STATE  OF  SEW  YORK 

In  ExoiUBgwuo  News  of  Feb.  18, 
from  an  article  in  the  JuaiV  and  Express 
the  results  of  the  examinations  abroad  of 
Director  of  the  New  York  State  Survey,  and 
cunciuaioua  to  which  he  had  arrived,  and  the  re- 


lived '!  The  disgusting  tub,  cask  or  "  pail"  system 
is  recommended  for  all  villages  and  towns  with- 
out public  water  supply.  And  we  may  say  cities 
are  Included  possibly,  for  Manchester  with  500,000 
inhabitants  is  cited  as  a  sun-rssful  example  to 
)Uoting  [  follow. 

to  I    In  Manchester,  be  says,  the  "  pail "  is  of  gnlvan- 
the  lxed  iron  of  a  capacity  or  ten  gallons.   "  Each  tub 
the  la  covered  with  a  cliMe-tUting  double  lid  before  re- 
moval."   "Beside  each  tub  is  a  very  simple  ash 
sifter,  from  which  the  ashes  fall  to  help  deodorize 


ouiwendatious  which  he  hail  made,  based  \iy  ~ 

the  conclusions,  viz.,  that  the  "  combined"  system  its  contents."   "  The  tubs  are  removed  in  the  day 
It  is  with  extreme  diffidence  tliat  we  would  ven-  of  sewerage  was  an  utter  failure,  wherever  it  had  time  without  offensive  odor."   In  Rochdale,  a  city 

of  70,000  inhabitant".  "  the  manure  sells  for  four- 
fifths  ..I  the  cost  of  its  collection  and  preparation," 


ture  to  dissent  from  the  conclusions  to  which  our  been  carried  out,  and  the  '•  separate"  system  was 

valued  contemporary  of  the  Railroad  Oatettt  the  more  preferable,  we  had  nisi  been  favored 

would  seem  to  have  arrived  in  his  opinion  as  to  with  a  copy  of  the  Report  of  the  gentleman  te- 

the  feasibility  of  this  ship  railway.    Possibly  Capt.  ferred  to,  and  our  remarks  were  based  entirely 

Eads  does  ncsl  propose  to  carry  his  ships  over  the  upon  the  tenor  of  the  article  in  the  Jfui'f  and  Er- 

Isthmua  by  means  of  a  dozen  or  so  of  the  railroad  /irrss.  Mr.  Gardiner's  Report  is  now  before  us,  and 

tracks  now  in  use,  nor  use  any  specified  number  we  beg  leave  to  comment  more  fully  upon  his 

of  the  present  locomotive's.    Some  time  ago  a  treatment  of  the  subject,  in  reference  to  points 

twelve  or  fourteen-ton  engine  was  hrxmght  upon  a  which  had  not  been  brought  to  our  attention  in 

portion  of  the  main  road  between  this  and  BiMtou.  the  newspaper  article  referred  to;  but  even  now  it  comment.    The  prima 

and  tt  was  called,  par  excellence.  "  the  big  en-  would  scarcely  call  for  further  notice,  were  it  not  savory  proceeding,  it 

•W. ..   *'    ,,,,,  |.l  „  |,|...  it    I .  ..  • .  I  ,  1  ..   Imu.1,  1.*.,.'i..l<..1<-  .  1.  ..       ..................I  ..  , ,  I     \l.        ....—.I!......       ..v..       ik.nl.a   . .  _  .  I    .  L. ..  „»,.„,!|. 


>»•«-•    ' *      ™"   > «...  ■ , .        .    «-aie7uw'lv.       ....  ",(s  .- "      nuuiu  nBiwn  >  i»i i  ivi  iui  . i it  i  n •  n ^  ,  ,  " >  . >  , .   . i".    b>«uij     |riv",.i_,  >->i>|.. 

gine,"  nothing  Uke  it  having  been  seen  previously,  that  the  rvcommendatioo*  of  Mr.  tiardiner  are  the  plan  and  the  ami 
and  Ids  sanity  would  have  been  questioned  who  indorsed  throughout  by  the  State  Board  of  Health  money  and  brains." 


should  have  attempted  to  belittle  the  engine  by 
saying  that  he  expected  to  fee  forty-ton  engines 
running  upon  the  same  or  similar  roods,  where,  in- 
deed, they  are  running  now.  Will  any  one  ven- 
ture to  say  that  we  luive  reached  the  limit  of  the 
capacity  eitlwr  of  mad  or  engine  ? 

At  a  maximum  speed  of  say  6  miles  per  hour, 


i  thes. 
'  publli 


our  highest  sanitary  authnrity 
The  conflicting  opinions  of  sanitarians  ot 
matters  have  hitherto  tended  to  unsettle  tilt 
mind  to  a  great  extent;  and  while  Usikuig  for  some 
one  methiiu  for  tin-  proper  disposal  of  sewage,  the 
fact  is  very  much  Umt  sight  of  that  the  locality 
and  Its  surroundings  should  control  this  matter  to  we  refrain  from  I 


etc.    He  admits  that  "  from  false  economy  or  neg- 
lect, these  pails  may  not  be  attended  to  at  suffi- 
ciently frequent  intervals,"  but  adds   "that  the 
small  size  of  the  tuba  puts  a  narrow  limit  and  com- 
pels attention."   Possibly — though  we  may  very 
naturally  ask — from  whom 't  anil  point  to  the 
above-described  process  as  requiring  no  further 
The  prime  advantage  of  this  highly- 
seems,  is  "the  cheapness  of 
riginal  nutlav  of 
We  hazard  the  opinion  that 
it  is  doubtful  where  the  economy  of  brains  is  moat 
manifest— in  the  user  or  the  advocates  of  such  a 
method. 

U'rifcr  Carriage,  or  Sewerage. — This  is  divided 
into  two  heads— tiie  coiNhitir-if  and  the  neparale 
systems.   So  much  has  been  written  on  these  that 


than  a  brief  notice  of  their 

on  a  straight  line  without  curves,  it  is  not  a  great  extent,  and  no  engineer  at  the  present  day  characteristics.  By  the  first,  all  sewage  what- 
too  much  to  expect  that  engines  weighing  tfli)  tons  can  be  found  to  advocate  any  known  method  as  ever,  including  excreta,  house  slops  and  street 


practically  applicable  to 
recognizing  the  fact  that 
sewage 


(of  2.U00  lbs.),  all  on  the  drivers,  am  Is-  operated 
the  dimensions  and  character  of  track,  rail  and 
wheels  being  made  to  conform:  nor  that  the  bear- 
ing wheels  of  the  ship's  cradle,  say  BO-in.  wheels, 
shall  be  capable  of  sustaining  a  weight  without 
injury,  at  the  limited  speed  named,  of  6  tons  13,000 
lbs,),  jf  need  lie.  The  fact  that  the  cast-irun 
wheels,  found  sufficiently  safe  and  cheaply  re-  cdly  the  best 
newed  by  the  thousand  yearly  for  the  wants' of  a 
rapid  speed  and  traffic,  should  be  estimated  at  a 
strength  of  but  7.500  His.,  is  by  no  means  an  evi- 
dence that  the  needs  of  the  new  service  cannot  be 
met  bv  wheels  of  from  BOO  to  HOil  lbs.  weight. 
8110010*  It  be  thought  desirable. 

Capt.  Ead-i,  in  nis  address  la-fore  the  Chamber 
of  Commerce  of  San  Fraucisi-o,  Aug.,  Iroli),  snvs 
tliat  under  a  cradle  8S0  ft.  in  length  and  lsirnc  fiy 
13  lines  of  rails,  mich  rail  supporting  1 15  wheels, 
or  1,;W>  wheels  in  all,  a  load  of  (Hsj  ton*  would 
give  for  each  wlieel  but  44  tons  weight,  ami  the 
mad  would  suffer  no  greater  stiess  than  some  of 


all  localities.    And  yet, 
the  pmmpt  removal  of 
uV  kinds  from  the  vicinity  of  dwellings 
e  of  the  first  necessity,  that  mctlusl  by 
which  this  essential  can  Is-  effected  with  the  least 
possibility  of  its  disarrangement  through  the  neg 
lert  of  is-rsonal  agents 


and. 


or  employes  la  Ulldoubt- 
putting  expense  out  of  the 


sewage,  with  a  proportion  of  the  rainfall,  is  con- 
veyed to  some  remote  outlet  by  a  single  channel  of 
discharge.  The  separate  system,  on  the  contrary, 
requires  a  line  of  sea-ers  devoted  exclusively  to 
the  house  sewage,  while  the  sewage  from  other 
sources  nnd  the  storm  waters  must  have  their 
separate  lines  of  •ewers,  or.  us  in  Memphis,  trust 
to  their  getting  oil  the  surface  or  out  of  sight  as 


imestiun.  no  one  can  hav«  the  hardilussi  to  deny  they  best  may. 

that  the  water  carriage  system  does  offer  this  ad-  After  explaining  the  above  systems,  Mr. 
vantage  over  any  or  all  methods  which  have  been  (fardlner,  big  with  an  idea  of  which  he  delivers 
proposed  to  this  end.  But  in  many  localities  this  himself  "  that  engineers  have  made  the  mistake 
method,  with  all  its  theoretical  advantages,  is  of  confounding  sewer  gas  with  the  cause  of  dis- 
practically  debarred  ;  and  hence  we  are  driven  of  ease,  and  hence  their  mistake  in  supposing  that 
necessity  to  look  to  other  means,  not  as  the  best,  the  ventilation  of  sewers  by  diluting  this  gas 
but  as  the  motit  practicable,  in  such  rases.  would  prove  effectual  in  weakening  the  sources  of 

The  paper  referred  to,  however,  settles  all  that  disease."  proceeds  to  soy.  ••  that  no  sncA  jkis  at 
has  heretofore  been  a  subject  of  doubt  in  Ibis  sewer  oris  rxittt  (the  italics  are  his)  amt  tliat  there 
most  intricate  suhji-ct,  and  one  which  lias  been  in  nhxiifrifc/r/  no  proof  that  the  i/i'stvisrs  ichieh  at- 
cntirely  misiinderstiMsl,  it  would  seem,  until  now  tend  tlw  admiiutiOH  of  m-\rrr  air  into  a  dtrelling 
by  some  of  the  most  enlightcniHl  itiindN  of  the  age.  ore  priMtucvtl  liy  yrise*."  This  is  a  ouibhle.  un- 
The  iKiprr  is  entitled  "No.  43,  State  Hoard  :  worthy  the  State  board  of  Health.  No  engineer 
of    Health     of    New    York.  Report    uu    the  of  the  present  day  believes  thai  gas  however 


our  Iienvy  traffic  n  mils.  Hut  supposing  it  other»  bs  . 
it  will  be  a  mere  qu<*tion  of  dollars  to  provide  tlw 

requisite  strength.    In  the  letter  from  Sir  Edward  Methods  of  Sewerage  for  cities  and  'large  villages  .  rated  can  be  considered  as  the  'source  of  disease, 
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at  in  Itself  producing  disease,  but  that  it  mar  be 
the  vehicle  tor  disseminating  disease  germs- 
whatever  tbey  may  be — on  the  principle  that  the 
gas  generated  by  the  decomposition  of  animal 
matter  may  be  the  pabulum  which  nourishes  these 
lower  organisms — this  tbey  undoubtedly  believe, 
and  hence  that  ventilation,  which  is  dilution  of 
this  gas,  is  believed  by  them,  a*  we  supposed  by 
physicians  generally,  to  be  a  means  for  lessening 
the  spread  of  disease,  at  weakening  t  be  element 
which  is  essential  to  its  increase — in  other  word*, 
sewer  gas  is  an  efficient  cause,  but  not  the  final 
e,  of  disease.  Are  bacteria  supposed  to  be 
"  "  r  any  of  the  gases  known  to  chemists 
as  the  result  of  decomposition  ?  Is  it  not  a  fact — 
or  ratber  it  is  a  fact— that  in  addition  to  the 
known  gases  of  decomposition,  susceptible  to 
chemical  tests,  there  is  a  something  which  for 
lack  of  a  better  name  we  may  call  organic  vapor, 
without  wblch  none  of  the  known  gases  are  pro- 
ductive of  disntse,  although,  when  in  excess,  they 
may  kill.  Sewer-air  may  indeed  he  a  lietter  name 
than  sewer-gas:  hut  a  men-  change  of  name  will 
not  change  Its  properties  nor  its'  capabilities  fur 
mischief,  nor  the  sense  in  which  we  use  the  word, 
lie  says  further,  "  that  the  sewer-air  may  bring 
the  germs  of  disease  into  dwrllini*.  while  the 
foul  gases  of  decomposition  may  or  may  not  he 
present."  This  may  be  all  very 'true,  but  there  is 
wm»  assumption  about  tt.  and  space  will  not  at 
present  admit  of  its  diacumlon.  We  would  re- 
mirk,  however,  that  tlie  attempt  to  weaken  the 
value  of  ventilation  will  be  a  backward  step  in 
hygiene,  with  the  accumulated  evidence  in  sup- 
putt  of  its  value,  now  in  our  possession.  It  seems 
that  large  sewers,  being  built  of  brick,  '•  their 
porous  walls  furnish  the  favorable  soil  for  these 
deadly  organisms,  and  the  ammonia  of  teirnye 
I  the  manure,  cm.-  n  tint  to  their  /nil  ttevtl-  \ 
We  might  properly  ask,  why  is  it.  if 
sewer  gas  be  such  an  unmeaning  word,  that  one  of 
Ita  most  obvious  constituents,  ammonia,  should 
be  selected  as  the  chief  element  for  the  nutrition 
of  disease  germs?  "  Every  device,"  he  says,  "of 
engineering  has  been  exhausted  to  keep  large 
sewers  well  ventilated,  but  the  air  from  them  is 
still  deadly."  All  this.  «nd  much  more,  of  simple 
dogmatism  is  the  prelude  to  his  summing  up  in 
this  sweeping  assertion,  "that  from  a  utnitnrv 
point  of  view  the  "  com  blued"  system  of  sewerage 
is  a  failure"  .....  "and  those  cities  which 
have  already  spent  large  stuns  m  completing  com- 
bined sewers,  must  either  continue  to  suffer  from 
the  evils  of  sewer  poison  or  incur  the  further  ex- 
pense of  a  separate  small  sj  stem  Tor  carrying  sew- 
age only,  retaining  the  large  sewers  for  storm 
water. " 

The  irftarate  system  tbeu  comes  up  for  consid- 
eration, if  that  may  be  called  consideration  which 
consists  merely  in  giving  expression  to  a  foregone 
conclusion,  which  considers  the  separate  system 
not  only  the  best  for  all  localities,  but  by  far  the 
cheaper  method,  and  as  we  have  already  gone  over  I 
the  asms  grounds  repeatedly  in  discussing  this 
question,  and  shown  the  fallacy  of  the  arguments 
adduced  in  support  of  the  separate  system  for  all  I 
localities,  and  have,  in  addition,  published  in  ESOI-  > 
neeHiNO  News  a  moat  thorough  and  exhaustive  j 
treatment  of  the  entire  subject  by  one  who,  in  ad- | 
dillon  to  great  natural  ability,  has  made  the  sub-  i 
Ject  a  llfe-tlme  study,  both  here  and  abroad,  we  1 
refer  to  Mr.  K.  Hering.  of  Philadelphia—  we  now 
follow  this  writer  no  further,  but  aa  bis  conclu- 
sions have '  been  adopted  by  the  State  Board  of  ' 
Health  and  a  ukase  issued  to  that  effect,  and.  so 
far  aa  Ilea  in  the  power  of  such  Board,  tbey  are 
law— we  have  a  word  or  two  to  offer  upon  this 
new  phase  of  the  subject. 

We  have  a  high  respect  for  boards  of  health  on 
general  principle*),  that  is  to  say,  in  the  selection  of 
the  individuals  composing  them ,  and  it  istobepre- 
aumed  that  the  appointing  power  sought  for  the 
highest  possible  scientific  attainments  in  its  mem- 
bers, coupled  with  such  experience  as  toren- 
der  the  science  of  the  schools  of  prac-; 
tical  value,  and,  at  the  same  time,  for  its 
proper  exercise,  in  a  matter  of  so  much 
importance,  a  degree  of  calm,  judicious  and  com- 
prehensive judgment,  flavored  with  strong  com- 
mon sense,  which  should  render  the  individual  un- 
likely to  he  captured  or  carried  nway  by  a 
craze  which  had  plausibility  enoagh  in  its  incep- 
tion to  unsettle  the  better  judgment  of  the  average 
man;  in  a  wont,  the  individuals  should  be  such 
marked  men  in  the  community  aa  to  render  their 
decisions  unsveiilahle.  and  not  open  even  to  the 
suspicion  of  liaving  been  influenced  by  any  indi- 
vidual persistency,  or  the  weakness  which  not  un- 
frequcnily  induces  a  board  of  officers  to  yield  for 
the  sake  of  harmonious  action  to  an  active  element 
in  ita  midst  ambitious  of  leading  in  great  reforms. 
If  our  State  Board  of  Health  be  thus  constituted, 
happy  are  we.  and  what  now  may  appear 
dark  and  mysterious  in  ita  decisions  will  come 
out  brighter  and  brighter  the  more  it  is  examined, 
and  the  more  light  that  is  sited  upon  it  will  but 
exhibit  in  a  clearer  view  that  which  lu  our  Ignor- 

for  irahe- 


SANITARY  PROTECTION. 


The  first  annual  repoit  of  the  London  Sanitary 
Protection  Society  discloses  facts  which  supply 
ample  grounds  for  the  existence  of  such  an  asso- 
ciation. The  engineers'  reports  show  that,  of  the 
total  number  of  houses  inspected,  in  (I  per  cent, 
the  drains  were  entirely  stopped  up,  and  all  the 
sewage  soaked  into  the  grmind  under  the  bflse- 
lnetit  of  the  bouse,  there  ls*ing  no  connection 
whatever  with  the  sewer:  that  in  about  one-third 
the  soil-pipes  were  leaky,  allowing  sewer  gas  to 
escape  into  tbe  house:  that  in  atxnit  one  third  the 
overflow  pipes  from  the  cisterns  discharged  into 
a  soil-pipe  or  drain.  Moie  than  half  the 
houses  inspected  had  waste-pipes  from  baths 
or  sinks  connected  directly  with  *oil-plpe* 
or  drains,  generally,  it  wbb  true,  through  syphon 
traps  ;  but  if  any  of  the  appliances  should  lie  dis- 
used for  11  time,  and  the  water  in  the  tap  dry  up. 
those  waste-pipes  would  provide  n  direct  channel 
for  =ewer  gas  into  the  house.  It  is  certainly 
alarming  that,  out  of  the  total  number  of  case*  in- 
spected, 9  percent,  of  the  lioit-.es  should  Is'  al<~<>- 
lutely  pestiferous.  Il  is  the  merest  chimed  that 
such  houses  have  not  proved  holls-ds  of  disease. 
In  a  much  Larger  proportion  there  an- defects  in  the 
general  arrangements  and  drainage  of  tbe  house* 
which  onght  to  till  us  with  alarm.  We  shall  not 
be  surprised  if,  should  the  association  continue 
long  enough,  the  bad  state  of  London  houses  will 
had  loan  official  inspection  of  houses  in  all  towns. 
By  such  an  inspection  as  that  afforded  by  the 
society,  the  spread  of  tvpboid  fever  will  lie  iu  u 
great  measure  prevented.  It  is  a  satisfactory  sign 
of  the  appreciation  of  the  efforls  of  the  society 
tliat  some  publir  buildings  have  already  ls?en 
placed  In  theirchargc  with  regard  to  their  sanitary 


mained  ahrnod  superintending  the  manufacture  of 
railroad  iron.  Prom  1H38  to  I  mi  he  was  chief  en- 
gineer of  the  Catawism  Railroad.  In  1KI2  he  waa 
elected  president  of  Die  Philadelphia.  Oeniumlown 
&  Xomslown  Railroad  Company,  and  from  I'M 2 
to  IMS  he  was  tbe  president  of  the  Schuylkill  Nav- 
igation Company.  In  1*4*  he  was  elected  to  the 
State  Assembly  and  secured  im|s>rtant  legislation 
in  awl  of  the  Pennsylvania  Railroad  Comjiany,  in 
which  line  he  was  largely  interested.  From  11*4** 
to  IKiM  Mr.  Roberts  was  the  chief  engineer  of  the 
nsid.  He  then  accepted  the  same  position  on  the 
North  Pennsylvania  I-ine  and  continued  there  un- 
til the  road  was  merged  into  the  Reading  Railroad 


PERSONAL. 

Mr.  E.  Comboci..  chief  engineer  of  the  New 
York.  Texas  A  Mexican  Railroad,  has  resigned. 

Mr.  T.  A.  Hiu.  has  been  appointed  chief  engineer 
of  tbe  Austin  A  Northwestern  <N.  (J.)  luilnsul. 
Headquarters  at  Austin.  Texas. 

Is.vai  Wokxky.  an  iininenl  engineer,  ol  Pitts- 
burgh. Pa.,  has  Iss-n  upis.inted  Superintemkiil  of 
Public  Works  by  the  Citizen's  Council  or  San  An- 
tonio. Texas. 

Zachariah  AiJ-KN.  luiig  oue  of  the  leading  men 
of  Rhode  Island,  died  lu  Providence  on  Friday 
nlgbt.  the  Kth.  aged  *?.  He  bail  tllltil  many  Im- 
portant positions  At  the  time  of  his  death  he  wa» 
president  of  the  Rhisle  Island  Historical  Society. 
Ra  wrote  "  The  Science  of  Mechanics  "  anil  "  The 
Philosophy  of  the  Mechanics  of  Nature." 

A  OnTATVM  dated  City  of  Mexico.  March  14, 
suys,  James  Pyett.  an  American  engineer,  with 
six  Mexicans,  coming  down  a  steep  grade  on  a 
hand-car  on  the  National  luilnsul,  turned  sud- 
denly upon  a  bridge  where  two  men  were.  One 
jumisml.  The  car  containing  the  others  was 
thrown  into  tbe  chasm.  Pyett  and  three  Mexicans 
were  Instantlv  killed.  The  others  were  fatally 
hurt. 

CI.  Clinton  Gardner.  General  Manager  of  the 
Mexican  National  «  Texas-Mexican  Railway  has 


Puller,  of  the  Northern  Division  of  the  Texas- 
Mexican  Railway  Company,  has  been  appointed 
general  superintendent  and  chief  engineer  of  the 
Northern  Division  of  the  Mexican  National  Con- 
struction Company  and  the  Mexican  National 
Railway  Company,  as  also  general  superintendent 
and  chief  engineer  of  the  Texas- Mexican  Railway. 
His  duties  as  general  mi|H-rintendent  and  chief 
engineer  will  extend  over  all  the  limn  of  these 
companies  north  cf  San  Luis.  Potosi.  including  the 
Mainmorts*  Division.  Superintendent  W.  \V. 
liungerford  lias  been  appointed  superintendent  of 
construction,  and  will  report  direct  to  Oeneral 
Superintendent  and  Chief  Engineer  Fuller,  taking 
personal  charge  of  tlie  movement  of  trains  and 
tlie  track  work  on  Lainpazos  Division,  with  such 
other  duties  as  may  be  assigned  to  him.  Principal 
Assistant  Engineer  K.  Miller  will  take  per*, mil 
charge  of  location  and  surveys,  with  such  con- 
struction work  as  may  bo  assigned  In  him,  report- 
ing direct  to  freneral  Superintendent  and  Chief 
Engineer  Fuller. 

Solomon  White  Rixikrts.  a  well-known  civil 
engineer,  died  at  Atlantic  City,  N.  J.,  on  tlie  2*1. 
Mr.  Robert*  was  ls>rn  in  Philadelphia.  Aug.  it, 
181 1.  At  the  age  of  sixteen  be  left  school  and 
went  to  Mniich  Chunk,  wliere  lie  received  a  is>- 
sition  as  assistant  under  his  uncle,  .Icsiiih  White, 
then  the  superintendent  ol  the  Lehigh  Cvssl  and 
Navigation  Compam.  Vuder  Mr.  White's  direc- 
tion. In  l«7.  was  constructed  the  nist  niilrotd  in 


Mauclt  Chunk,  a  distance  of  nine  mil 
Mr.  Roberts  entered  the  service  of  the  State  as  an 
engineer,  and  two  years  Later  undertook  tbe  work 
on  the  Portage  ti.olroad. 

In  1NW  he  entered  tbe  service  of  the  Philadel- 
phia *  Rending  Railroad,  an.l  for  two  years  re- 


ENQINEERS'  SOCIETIES. 

THE  INSTITUTION  OF  CIVIL  ENGINEERS. 

At  the  ordinary  meeting  on  Tuesday,  February 
2*.  Mr.  E.  Woods,  vice-president,  in  she  chair,  the 
pa|ier  read  was  on  "  Steel  for  StructurisV"  by  Mr. 
Ewuig  Malhesou,  M.  Inst.  C.  E.  Tlie  object  of 
this  paper  was  to  state  the  present  pusition  which 
steel  occupied,  as  compared  with  mm,  as  a  mate- 
ri  I  of  construction  ;  and  to  examine  the  reasons 
why,  while  steel  was  rapidly  superseding  iron  for 
ships  and  Isiilers,  it  was  so  seldom  used  for  bridges. 
Steel  possessed  the  important  advantage  or  a 
strength  one  and  a-half  to  twice  that  of  iron,  us 
well  as  superior  elasticity  and  ductility  :  and. 
to  the  method  of  .-iianufocture.  plates  and 


bars  "of  the  usual  kind  could  he  made  of  steel  In 
much  larger  p.iTes  than  was  possible  with  iron, 
thus  avoiding  the  numerous  joints  which  the 
smaller  pieces  involved.  Tlie  special  treatment 
necessary  for  steel  could  soon  be  learned  by  work- 
men accustomed  to  iron,  and  tbe  tools  and  ma- 
chinery of  a  factory  could  be  used  for  cither 
mewl.  In  regard  to  wasting  by  rust,  sufficient 
time  had  hardly  elapsed  to  prove  pusatively  the 
durability  of  steel  as  compared  with  Iron,  lint  at 
present  it  appeared  as  if  the  difference.  If  any. 
was  in  favor  of  steel.  Because  of  Ita  greater 
strength,  st  ucturrs  equal  to  iron  could  be  made 
of  less  weight  in  steel :  and  in  reganl  to  ships, 
this  saving  allowed  a  corresponding  increase  in 
isrgo-carryiug  capacity,  or  a  reduced  immersiuu. 
In  hollers,  plates,  whether  of  steel  or  of  iron, 
coukl  not  conveniently  be  of  more  than  a  certain 
thickness,  and  the  working  pressure  was  limited 
accordingly  :  but  the  superior  strength  of  Kieil 
permitted  a  working  pressure  of  steam  one-third 
greater  than  in  Isiilers  of  Iron,  thus  allowing  a 
saving  in  the  spare  isccupied  for  a  given  power, 
and  greater  economy  in  fuel.  In  regard  to  girders 
or  bridge*,  if  strength  anil  elasticity  were  assured, 
there  was  not  the  same  necessity  for  tlie  great 
ductility  which  111  slops  was  so  important  to  resist 
niiicusaion  ;  but  the  rules  of  the  Board  of  Trade, 
which  controlled  railway  structures  in  this  coun- 
try, allowed  working  strains  ou  the  parts  of  steel 
bridges  based  on  the  extremely  ductile  sleel  used 
for  ships  That  was  to  say.  while  the  maximum 
strain  allowed  on  iron  was  tons  per  square  inch 
of  sectional  urea,  a  strain  of  only  8','  tons  waa 
allowed  on  steel.  By  this  limitation,  the  engineer, 
in  designing  bridges,  was  unable  to  take  full  ad- 
vantage of  steel ;  and  as,  moreover,  for  various 
secondary  reasons,  the  thickness  of  parts  in  a  steel 
structure  could  not  be  red  cod,  in  proportion  to 
those,  of  an  iron  structure,  quite  so  much  as  even 
tlie  permitted  strains  allowed,  bridges  of  moderate 
spau  could  not  he  made  so  cheaply  of  steel  as  of 
Iron,  so  long  as  tlie  coat  of  tbe  material  exceeded, 
as  at  present,  that  of  iron  in  a  proportion  equal  to 
that  of  the  greater  strains  permitted.  Cnlll  the 
present  time,  the  cases  in  which  steel  bail  Is-en 
profitably  used  were  those  in  which,  because  of 
difficult  1 1  Disport  in  new  countries,  lightness  was 
of  great  value,  anil  tlu.se  where,  owing  tu  the 
great  length  of  span,  tbe  weight  of  tile  material 
itself,  as  distinct  from  the  dead  and  moving  load 
it  had  to  cany,  imposed  Ihe  principal  strain,  a 
component  saving  being  thus  afforded  by  the  use 
of  licet.  In  this  way.  while  a  saving  in  weight  of 
only  12  per  cent  coukl  be  obtained  in  a  bridge  of 
VI  :  t  span,  a  saving  of  Ml  per  cent,  could  he  ob- 
tained in  a  bridge  of  Sw-ft.  spun.  With  the 
present  pri  es  of  iron  and  steel,  there  would  he  a 
loss  by  using  steel  in  the  small  span  and  a  gain  bv 
using  it  in  the  large  span.  But  while  there  might 
be  no  immediate  pecuniary  saving  by  using  steel, 
there  was,  owing  to  tbe  very  moderate  strains  per- 
mitted on  this  new  material,  a  much  greater 
margin  of  safety  than  in  iron.  Hence  the  question 
arose  w I  ether,  even  although  the  cost  of  steel 
bridge,  of  moderate  span  might  he  greater  than 
tliat  of  iron  bridges,  tliey  should  not  lie  prefrrred, 
ami  their  use  enforced,  because.  If  nu-asured  by 
units  of  strength  and  durability,  as  well  as  of 
'  cheaper  eventually. 
There  were  several  means  by  which  the  use  of 
steel  might  Is-  extended.  In  the  first  place,  the 
experience  guiticd  during  the  last  few  vears,  as  to 
the  certainty  of  quality  aud  the  readiness  with 
which  it  could  be  treated,  had  not  yet  spread  to  all 
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authoritative  affirmation  to  set 
e  the  records  of  early  mistakes,  misapplies- 
>  and  failures.  The  proper  treatment  of  steel 
bad  now  been  thoroughly  investigated,  and  the 
circumstances  under  which  the  metal  was  ilani  - 
aged,  hy  punching  hole*  and  other  manipulation 


>  ready  I 


ployed  as  the 

radiators,  of  specially  formed .  . 
that  the  proper  way  to  warm  a  room  was  by  radia- 
tion from  th<*  floor  and  walla. 

With  regard  to  ventilation,  the  author  showed 
tluit  it  was.  necessary  to  change  the  air  of  a  room 


to  ooils  or  level  ground,  the  greatest  difference  of  elevation 
[85  ft. 


But  there  wan  ala»  needed  several  timed  in  eacft  hour,  according  to  the  nu 


i  of  verifying  quality-    This  was 


far  more  necessary  in  steel  than  in  iron, 
in  the  latter  the  range  within  which 
might  vary  was  only  one-sixth,  wbereac 
a  much  wider  range.  Again,  the  mere  fact  that 
iron  had  been  roiled  into  shape  insured  a  certain 
minimum  of  quality,  while  if  steal  chanced  to  be 
bad  it  might  be  one-half  weaker  than  was  wanted. 
An  authoritative  brand  or  hall-mark  sesmed  nec- 
essary, if  steel  was  to  be  universally  accepted,  and 
the  author  suggested  that  some  mark  should  be 
adopted,  as  denoting  quality  and  kind,  the  addition 
of  the  particular  trade-mark  of  each  maker  serving 
as  a  warranty.  But  in  order  to  encourage  a 
further  use  of  steel,  the  Board  of  Trade  rules 
should  be  altered.  While  a  certain  minimum  of 
strength  and  ductility  might  be  demanded,  the 
present  limits  to  the  maximum  straining  should  be 
ameuded  so  that,  instead  of  *t','  tons  per  square 
inch. 8  tons  might  be  allowed,  an  increase  umply 
justified  hy  the  experience  acquired  during  the 
last  few  years.  If  this  was  done  the  greater  de- 
mand would  almost  certainly  have  the  effect  of 
bringing  the  price  nearer  to  that  of  iron,  as  had 
hern  the  case  with  rails.  The  author  set  forth  the 
pn-ient  rules  of  the  English  Admiralty  and  Lloyd's 
in  regard  to  steel  for  ships,  and  directed  attention 
to  the  different  rules  of  the  French  Admiralty,  to 
exemplify  the  alterations  which  he  proposed.  As 
it  was  by  means  of  a  Royal  Commission  that  the 
present  strains  on  steel  were  permitted  it  was  time 
that  another  commission  should  be  appointed  to 
inquire  into  the  facts  more  recently  acquired  and 
to  grant  more  liberal  rules  for  the  future.  With 
an  extension  of  the  present  limit  of  6U  tons  there 
would  lead 


ber  of  occupants,  gaslights,  etc..  allowing  for  each 
person  900  cubic  feet  per  hour,  for  a  gaslight  480, 
and  for  a  fireplace  48,000. 

The  cause  of  draughts  was  then 
remedy  being  to  admit  a  copious  supply  of  fresh 
air  at  the  lower  part  of  the  room,  and  draw  off  the 
foul  and  vitiated  air  at  the  upper. 

Pott's  Ventilating  Cornier  and  Tobiu's  Vertical 
Tubes  were  then  treated  of.  and  their  advantages 
and  disadvantages  comiauwl- 

The  author  concluded  hi*  paper  with  n  few  rules 
a*  to  the  proportion  of  inlet  and  outlet  for  venti- 
lating shafts,  the  amount  of  radiation  from  hot- 
water  pipes,  and  the  cooling  effect  exerted  by 
window**. 

An  interesting  discussion  followed  the  reading 
of  the  paper.  The  Vice-President  announced  that 
at  the  next  meeting  of  the  Society,  to  he  held 
on  Wednesday.  March  ~" 
"  would  be 


theory  being  being  2  - 

It  was  settled  in  18<0.  Water-works  were  built 
by  the  town  in  1871.  The  supply  Is  taken  from 
the  river  through  a  gravel  filter  crib  and  pumped 
directly  into  the  mains  by  a  Holly  engine  and 
pumps  erected  in  1871,  and  two  Blake  pumps  of 
SO-in-  steam  and  16-in.  water  cylinders,  with  at- in. 
stroke,  erected  in  1880.    The  ordinary  pressure  is 


85  lbs.,  and  tit*  fire  pressure  100  lbs. 
,  the     Distribution  was  at  first  by  wooden  pipe,  which 


was  unsatisfactory,  and  was  rep  La 
pipe,  of  which  H  miles  are  in  u 
4-in.  diameter,  with  28  hydrant 
taps.   Service  pipes  are  of  li 


1  by  east-iron 
of  from  8-in.  to 
4  gates  and  20V 

The  daily  con- 
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would  lie  such  a  demand 
■  in 


to  ina- 
ne out- 
cal- 
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Continued  from  page  91. 
CCxXVt. — 6AL&3X.  OR. 
.Salem.  Oregon,  in  1st.  44'  56  N..  long.  123'  W..  is 
on  the  east  bank  of  the  Willamette  River.  It  pos- 
seases  a  valuable  water-power  from  Mill  Creek, 
which  empties  into  the  river  near  this  point. 

Settled  in  1840,  it  wax  incorporated  in  1840. 
Water-works  were  built  by  u  privute  company, 
after  the  plans  and  under  the  sujierintrridencc  of 
W.  F,  Boothhy,  taking  the  water  from  the  Wil 


M|  „.. 

culatinu  would  tlieti  be  altered,  and  when  steel  lamette  River  and  pumping  it  87  ft.  by  a  Blake 


might  not  only  be  worked  U 
square  inch,  but  the  difference 
was  lew  than  it  was  now  with 
not  till  then,  would  the  eta 


tons  strain  per 
in  price  over  iron 
0*1  tons,  then,  but 
of 


LIVERPOOL  ENGINEERING  SOCIETY,  ROYAL  jj"^' 
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and 


pump  of  18-in.  steam  ami  12-in.  water  cylinder  of 
24-in.  stroke  into  a  reservoir  of  stone  and  timber 
holding  180.0*10  gallons. 

Distribution  in  by  0  miles  of  cast-iron  pipe  of  ft-  j 
in.  Ui  B-in.  diameter,  with  So  fire  hydrants.  25  gated  1 
and  250  taps.     The  town  pays  $1,500  per  rear  for  ' 
of  hydrants.     Service  pipes  are  of  galvanised 
The  population  in  18H0  was  5.00*.  The  daily 
consumption  L.  300,000  gallons. 

The  capital  stock  is  #00,000  Th 
cost  to0.S70.ll.  including  purchase  of  water-power 
and  opposition  works  in  1881.  There  is  no  debt. 
The  gross  receipts  liavr  been  $54,971. 18.  The  ex- 
penses in  lt*<0  were  $3,0<X).92  and  the  receipts  $5,- 
BH.ll. 

W.  F.  Boothhy  is  President  and  David  Allen  Sec- 
retary of  the  Company. 

CCXI.vtl.— I'lOt'llK. 


At  u  meeting  of  the  above  society  held  on  Wed- 
lay  evening.  March  1.  Mr.  C."  S.  Pain.  Vice- 
udent,  in  the  chair,  a  paper  on  "  Heat- 
Ventilation"  was  read  by  Mr.  W.  E.  Mills. 

The  author,  in  introducing  his  subyect,  pointed 
out  the  necessity  that  existed  for  a  scientific  study 
of  its  principles  and  laws,  as  evidenced  bv  the  fact 
that  upward*  of  120,000  death*  lajiur  annually  in 
the  United  Kingdom  from  what  may  be  i-alted  pre- 

ventible  diseases,  a  large  proportion  being  from      ^V01'"'  Nevada,  is  in  htf.87  50  N,  long.  114 ,90  |  hRm,  ,>„„„,.  j 
n.  bronchitis,  etc..  and  mainly  due  *.  in  a i  caftan  of  the  Cordilleras,  ..000  ft.  above ,  ^i,,^  <jfUl4. 


ignorance  of  the  laws  of  ventila-  ,  «• 


consumption, 
from  neglect 

tion. 

The  earliest  uieans  of  heating — via.,  by  a  pun  of 
charcoal,  or  live  i-oals,  afterward  improved  bv 
being  placed  in  a  Isix  or  grate — was  tlien  described, 
and  tlus  arrangement  with  some  modifications  in 
form,  but  none  in  principle,  was  shown  to  be  the 
ehold  fire-grate  of  the  present  day. 

,  pecial  appliances  for 
economizing  and  distributing  the  heat  produced 
by  combustion,  stoves  were  introduced,  which  for 
heating  answered  well,  but  by  consuming  the 
oxygen  of  the  air.  destroyed  the  vital  prii 
and  from  a  ventilating  point  of  view  were 


The  population  in  18*0  was 
sumption  in  18M  was  264,000  gallons. 

The  works  have  cost  $80,000.    Further  fin 
statist)'*  are  not  given. 
George  H.  Lincoln  is  the  Superintendent. 

CCL. — NEW  HKt'SsWK'K. 

New  Brunswick.  New  Jersey,  in  int.  40"  49  N.. 
long.  70°  49  W.,  is  on  the  Ran  tan  River.  The 
crest  of  a  red  shale  bluff  along  the  river  recedes  at 
the  site  of  the  city,  forming  a  gently  sloping  am- 
phitheatre of  lib.  mt  a  mile  in  diameter. 

The  city  was  inoorporated  in  1784.  Water-works 
were  built  by  the  city  in  1866  after  plans  of  E. 
Willard  Smith,  C.  E. ,  and  under  the  superintend- 
ence of  Thomas  N.  Doughty,  C.  E-.  taking  thesup- 
plv  from  Lawrence*  Brook,  a  stream  south  of  the 
eiiy.  with  48  square  miles  water-shed.  A  stone  dam 
15  ft.  high  and  184  ft.  long  creates  an  impounding 
reservoir  and  also  furnishes  power  to  a  54-in. 
American  turbine  wheel,  which  drives  a  12-in. 
pump  which  lifts  the  water  190  ft.  to  the  distribu- 
ting reservoir  built  in  excavation  and  embank- 
ment, with  two  basins  each  800  ft.  square  and  15 
ft.  deep.  A  Selden  direct  acting  *team  pump  ' 
8tt-in.  steam  cylinder  and  22-in.  plunger  has  r 
been  added. 

Distribution  is  by  wrougb-iron  and  cement  pipe 
and  some  cast-iron.  Twenty  miles  are  in  use  of 
from  16  to  4-in.  diameter,  with  166  fire  hydrants, 
209  gales,  1.250  tap*  and  59  meters. 

The  city  contributes  $50  per  year  for  each  hy- 
drant nut  of  general  taxation.  Service  pipes  are 
of  lead  and  of  galvanized  iron.  The  population  in 
I8H0  was  17.167  and  the  daily  consumption  1,264,- 
INH)  gallon*. 

The  works  have  cost  $440,000,  and  the  gross  re- 
ceipts to  Dec.  81,  1881,  had  been  $383,454  66. 

The  expenses  in  1880  were  $14,901.59,  and  the 
receipts  $42,784.85.   The  debt  is  not  given. 

The  works  are  managed  by  a  board  of  water 
commissioners.    M.  N.  Oviatt  was  Superintendent 
prior  to  January,  1883.    A.  J.  Jones,  the  Treasu- 
rer since  1873,  is  now  Superintendent  also. 
(to  «r.  oovmrcBD.) 

AcKNOWUtlHiMgjerK— The  receipt  of  statistics, 
as  follows,  is  acknowledged  with  thanks :  From 
B.  E.    Lehman,    superintendent,   statistics  and 
water  rates  of  the  water- works  of  South  Bethle- 
From  O.  R.  Tyler,  superintendent. 


level.  Was  settled  in  1869. 
Water-works  were  built  by  a  private  company  in 
j  1872.  after  plans  of  George  Coffee,  taking  water 
1  from  springs  and  catching  it  in  wooden  tanks 
holding  200.000  gallons,  812  ft.  above  the  town. 

Distribution  is  by  sheet-iron  pipe,  double  riveted 
and  ousted  with  asphalt*,  uf  which  8  miles  are 
1  laid,  of  from  8  to  5-in.  diameter,  with  90  fire  hy- 


Large  buildings  requiring  special  appliances  for  ^™^",d^5r,t"<ff  ,iTheat^*Jr  ^s  °ot  PT^efor  ^ 

Uttan^»rat«u?»W)an^^  To$m 
t  $i50,000.   No  further 


quently  inadmissible. 

Stoves  and  fire-grate*  si* 
tages  of  bring  too  Irs-al  in 


I  alike  the  disodvun 
i  their  influence.  Where 
heat  was  required  to  Is-  conveyed  to  a  distance, 
;  other  means  of  doing  so  than  by  a  stove  or 
was  imperative.  Hot  water  naturally  sug- 
itself.  and  the  "low  pressure"  and  "high 
pressure"  systems  were  described.  Neither  were  - 
to  be  taken*  as  satisfactory,  unless  provision  were 
made  for  introducing  fresh  air  under  the  pipes,  so 
as  to  fulfill  the  requirements  of  proper  ventilation. 

The  author  pointed  out  that  it  was  a  great  fallacy 
to  suppose  that  sir  to  he fresh  must  of  necessity  Is- 
coW.  All  air  admitted  to  a  room  or  building  should 
first  be  moderately  warmed.  This  cuuld  be  effected 
by  moans  of  ventilating  grates,  the  principle  of 
which  consisted  of  a  chamber  formed  behind  tbe 
ordinary  fire-grate,  supplied  with  air  rrom  the  ex- 
terior of  the  building,  which,  after  being  wanned, 
was  delivered  into  the  apartment.  The  principal 
kinds  were  the  Galton,  the  Longden.  the  Boyd  and 
the  Mancher,  each  set  of  which  were  briefly  de- 
scribed. 

Gas  stoves  thesutbor  condemned,  -i-,  although 
convenient,  tbe  fume*  given  off  were  very  delete- 
rious, and  a  large  amount  of  gas  was  consumed  for 
very  little  effective  result. 
The  system  patented  by  Mr.  Lewi*  W.  Leeds,  of 


are  given, 
is  the  Superintendent. 

CCXLVIU. — PORT  BYRON. 
Port  Byron.  N.  Y..  in  lat.  48'  2'  N..  long.  76*  40" 
W  .  at  tlie  outlet  of  Owasco  Lake,  Is  in  the  valley 
of  the  Owasco,  with  hills  to  east  and  west  from 
100  to  75  ft-  high. 

Settled  in  1797,  it  was  incorporated  as  a  village 
in  1837.  Water-works  were  built  by  the  village  in 
1872  for  fire  purposes  only,  taking  the  supply  from 
the  lake,  and  pumping  t>y  water-power  through  a 
4-in.  pipe  into  a  reservoir  150  by  55  ft.  and  t2  ft. 
deep,  excavated  in  clay  and  without  lining,  and 
175  ft.  above  the  village. 

A  6-in.  pipe  connects  with  the  force  main  near 
the  pump,  and  extends  through  the  main  street. 
A  4-in.  pipe  from  the  reservoir  passed  through  the 
dt  reels  on  the  west  hide. 

The  pipes  are  of  cast  iron.  About  8  miles  are  in 
use,  with  £4  Are  hydrants,  8  gates  and  26  taps. 
The  water  is  not  used  for  drinking  or  household 
purposes. 

The  population  in  1880  was  1.250.  The  consump- 
tion is  not  knew  n  The  works  cost  $10,000.  and 
there  is  a  bonded  debt  of  $8,000  at  6  per  cent,  in- 
terest. Further  financial  statements  are  not  given . 

Charles  M  Storms  Is  Water  Commissioner 
ivxux.— bio  RAi-toe. 


rls  W.  Leeds,  of  Big  Rapid,.  Michigan,  in  lal.  43'  45  N.,  long. 
Steam  was  em-  85"  46'  W.,  E  on  the  Ifuskegan  River,  on  nearly 


From  A.  J.  June*,  supennteiident.  statistics  of  the 
water- works  of  New  Brunswick,  N.  J.  From  W. 
H.  Glure,  superintendent,  statist  ices  of  Coving- 
ton <Ky.)  water-works.  From  Fred  E.  Hoyt. 
superintendent  and  secretary,  ninth  annual  report 
of  East  Saginaw  (Mich.)  water  commissioners. 
From  Edwin  Darling,  superintendent,  second 
annual  report  of  Pawtucket  (R.  I.)  water  com- 
misslonera.  From  F.  W.  Longer,  secretary, 
statistics  and  rates  of  the  Pi-taluma  iCal.l  Water- 
works Co.  From  C.  F.  Judson,  superintendent 
and  engineer,  statistics  of  the  Scran  ton  I'Pa.) 
Water-works  Co.  From  M.  Coryell,  superintend- 
ent, fifth  report  of  Lambrrtville  |  N.  J.)  Water  Co. 
From  Robert  K.  Martin,  chief  engineer,  report  of 
Baltimore  water  deportment  for  1881.  From 
Lmis  1  Sage,  supenntrndent,  report  uf  the  Mon- 
treal Water  works  fur  1881.  From  Welton  & 
Bunnell,  civil  engineers,  fifteenth  report  of  the 
Waterbury  (Conn.)  water  commissioners.  From 

A.  L.  Tompkins,  statistics  of  tbe  water- 
works of  Le  Roy.  N.  Y.  From  W.  S. 
Bush,  superintendent,  statistics  and  walrr 
rates  of  the  water-works  of  Westfleld,  Moss. 
From  the  water  commissioners,  statistic*  of  the 
water-works  of  New  Britain,  Conn.  From  W.  F. 
McCue.  superintendent,  statistics  ami  water  rales 
of  the  water-works  of  Ottumwa,  la.    From  James 

B.  Simes.  president,  statistics  of  the  wuter-works 
of  Downingtown,  Pa,  From  S.  R.  Graves,  super- 
intendent, statistics  of  the  water- works  of  Geneva, 
N.  Y.    From  W.  E.  Mcflintock,  city  engineer,  re 

1  port  of  the  city  engineer  and  superintendent  of 
sewer*  for  1881  of  Chelsea,  Mass. 

Correctioxs.— March  11.  p.  84,  Middletoten, 
Conn.   The  drainage  area  of  the  reservoir  is  1  ^ 

an.  m.   The  filter  wall  is  a  double  wall  of  if  

■Ued  In  with  small  stone  and  gravel.  March  18. 
p.  91.  Si  Charles,  Mo.  The  cost  of  tha  work*  teas 
$10o.iXi0.  aof  $80,000  as  erroneously  published. 

The  circular  sent  to  Tonawandn,  K.  Y-,  being 
returned  unclaimed,  it  is  supposed  that  there  ore 
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A  second  pivot-sp 
tated  near  a  city 
passage     or    craft  llec 
it  is  provided  "that  the 
be  built  parallel  with  the 
tliat  stage  of  water  ' 
navigation,  and  that 
tion  for  imperfecta 


CONGRESSIONAL    BILL    ABOUT  BRIDGES 
OVER  NAVIGABLE  STREAMS. 

Tho  committee  of  the  Merchant*'  Exchange  of 
St.  Louis,  to  whom  was  referred  the  subject  of 
bridgi-x  across  the  Ohio  River,  has  returned  a  re- 
port to  tho  Bonn)  of  Directors.  The  committee 
conferred  with  C.  ShalerSmith,  C.  E.,  and  togctlier 
a  bill  was  adopted  covering  all  essential  points. 
Tile  committee  urged  tlie  immediate  adoption  of 
the  bill  an  the  sentiment  of  the  Merchants'  Ex- 
change, and  that  ax  the  subject  i*  now  promi- 
nently before  Congress,  and  there  is  known  to  I* 
at  least  right  or  ten  bridge  trills  asking  charters  for 
bridges  across  navigable  streams  of  the  West  at 
the  present  time,  they  would  suggest  the  impor- 
tance of  immediate  action. 

From  the  81.  Louis  (liobe-lJvmucrat  we  take  the 
following  synopsis  of  the  bill: 
The  bill  |iro\ides  that  in  all  low  bridges  witli  draw- 
across  the  Mississippi.  Missouri  and  Illinois 
tliere  shall  lie  one  protecting  pier  of  ma- 
,  crib-work  or  piling,  extending  from  the 
upper  end  of  the  pivot  pier,  or  one  of  the  rest  piers 
or  the  draw  or  pivot  spun,  ii|e*tnttin  for  (he  dis. 
lance  or  1,000  reef  rroin  the  center  line  of  the 
bridge,  or  such  otlier  distance  as  may  1»*  deter, 
mined  by  the  Hoard  or  Engineers  created  here  in 
this  act:  nnd  whirh  protection  |>irr  shall  Is-  pnqe 
erly  arranged  with  nng-lsilts  and  lender  plauting, 
so  as  to  enable  Usits  to  tie  up  alongside  of  it  and 
drop  down  through  tlie  draw  openings  at  such 
times  us  it  may  be  dangerous  to  attempt  the  pas- 
sage id  tiie  draw  when  under  headway. 

required  In  all  bridges  lo- 
harbor.  to  ractlitate  the 
lied  to  the  l*nks,  and 
of  all  spans  sliaU 
of  the  river  at 
important  for 
r  other  pmtec 
,'which  will  materi- 
ally lessen  the  required  water  way.  will  not  bp  |»-r- 
mi'ttcd  in  the  channel  ways  or  the  high  spans  or  or 
the  draw  openings, 

"That  in  caw  the  aimrnnrhea  to  draw  span  open- 
ings, channel-shafts,  or  raft  passage*  in  bridges 
authorised  hy  this  act  are  rmind  to  1*  dangerous  or 
difficult  or  access  hy  anv  itii|sirtaut  class  or  river 
traffic,  the  Secretary  of  \Var  uuiy.  upon  tile  reeoni- 
mcndatioii  or  a  Board  or  Engineers,  order  thecon- 
struclUm  or  such  slieer  booms  as  will  obviate  the 
difficulty  mentioned:  which  sheer  booms  shall  be 
paid  for  bv  the  parties  owning,  controlling  or 
operating  the  raid  bridge. 

"That  all  high  bridge*  over  the  Missouri  River 
above  the  month  or  the  Osagp  River  shall  have  two 
or  more  channe1-*.]ians  locat  nI  and  having  not  leas 
than  300  ft.  clear  width  of  ctiannel  way  each:  and 
that  all  low  bridges  in  the  same  section  shall  have 
openings  giving  W0  ft.  clear  channel  way  in  each 
opening. 

"  That  all  low  bridges  hereafter  built  over  the 
Mississippi  River.  between  the  mouth  of  the  Illi- 
nois River  and  a  point  eight  miles  above  the  Ends 
briilge  over  the  Mls*iaaip|«  River  at  St.  Louis,  Mo., 
shall  be  located  as  prescribed  in  the  act,  except 
that  they  -Hull  have  at  least  one  draw  or  pivot- 
span  opening  of  not  less  than  400  ft.  clear  channel 
way,  which  shall  be  located  over  that  channel  of 
the"  river  which  is  most  convenient  and  accessible 
to  boats  with  tows  at  all  stag™  of  water:  and  in 
case  this  location  of  the  said  draw  or  pivot -span 
does  not  bring  an  opening  near  the  shore,  then 
there  shall  he  an  additional  draw  or  pivot-span  pro- 
vided elsewhere  for  the  passage  of  single  boats, 
which  said  draw  or  pivot-span  shall  have  at  least 
one  opening  of  not  less  than  300  ft.  clear  channel 
wnv.  Also,  that  all  fixed  spans  between  the  shore 
lines  at  the  medium  Btage  of  water  shall  he  »0O  ft. 
or  more  in  length;  and  that  the  clear  head-room 
under  such  -  |  L  III  -  sha'l  not  !*•  1i~k  than  10  ft-  at 
highest  water." 

The  other  provisions  of  the  act  prescribe  high 
bridge*,  with  two  channel  .spans  or  not  lew*  than 
■VHI  ft,  clear  channel  on  the  Mississippi  above  the 
Ends  hridgi-  nnd  to  the  mouth  of  the  Ohio.  Be- 
low the  Ohio  three  channel-spans  of  TOO  ft.  each 
are  required,  and,  "in  addition  to  the  channel- 
stmns  preecribed.  there  shall  also  he  a  draw  or 
pivot -*i«an,  having  at  least  one  opening  of  300  ft, 
clear  channel  way,  located  over  a  good  nigh-water 
channel,  easily  accessible  hy  boats  at  all  stages  of 
water  over  20  ft.  above  low  water." 

In  the  Illinois  River,  above  Peoria,  tho  channel 
way  is  placed  at  SOI)  ft.,  nnd  that  whenever  it  is 
"  all  bridge*  shall  !»•  located  over  straight 
nnd  not  less  than  8,000  ft.  from  the  up- 
end nf  the  reach. 
Companies  intending  to  locate  bridges  are  re- 
peated to  give  two  weeks'  notice  in  papers  circu- 
aling  extensively  In  the  contigoous  country.  Par- 
ties owuing  bridges  will  also  have  to  maintain, 
besides  the  u-ual  tights,  a  bulletin  onn*i>iourHi«ly 
posted  giving  the  depth  nl  wuter  in  thr*  channel  in 
letters  not  less  than  2  ft.  high.  High  bridges  over 
the  Missouri  below  the  Osage  an-  required  to 
hare  II  sjwns  of  :W0  rt.  clear:  low  bridges  over  the 
Missouri  helow  the  Oasee  two  opening*  or  200  ft. 
lontneJT 


8  channel-spans  of  300  ft.  clear,  and  low  bridges  8 
channel-spans  of  200  ft.  clear. 

CORBESPONDEN  CE. 
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New  HaVKK 
Editor  Evjinekki.no  News  : 

I  am  Borrr  that  anything  I  have  written  should 
have  been  interpreted  as  reflecting  upon  any  class 
of  men,  especially  upon  a  class  so  worthy  of  admir- 
ation and  respect,  for  character  and  acliieveuients, 
as  the  "  practical"  engineers  of  America — a  class  to 
which,  if  I  am  not  mistaken,  Mr.  Editor,  you  are 
yourself  a  worthy  ornament.  I  meant  no  offense, 
cither  to  tliein  or  to  you.  I  may  perhaps  be  par- 
doned for  thinking  that  one  who  could  give  such 
shrewd  hits  would  perhaps  take  in  good  part  as 
a  "  counter,  even  though  it  might  excite 


I  scarcely  think,  even  now.  that  I 


use.    I  speak  of  the  "practical 
man,  ami  you  speak  of  tin*  "  would-lat  scientist"  in 


holds  good  under  the  same  practiced  condition*  as 
those  assumed  in  its  development,  and  that  it  can 
never  be  safely  used  except  by  one  who  thoroughly 
appreciates  the  premises  upon  which  it  is  baaed 
and  the  method  by  which  it  is  obtained. 

But,  Mr.  Editor.  I  think  vou  will  agree  with  me 
that  there  are  "  wiseacres,'*  both  young  and  old,  to 
be  found  in  oil  professions,  not  excepting  that  of 
engineering ;  and  these  "  wiseacres "  are  both 
"theoretical"  and  "practical,"  The  intelligent 
engineer  distrusts  and  dislikw  both.  Vou  will 
also.  I  think,  agree  that  there  Is,  however  much 
we  may  deplore  it,  a  certain  class,  to  whom  the 
use  of  "Jr  and  "jf"  is  only  mysterious  jugglery, 
to  be  distrusted ;  who  regard  as  "  wiseacres,"  in 
the  bed  sense  of  the  term,  all  who  use  mysterious 
symbols  which  they  do  not  understand.  1  mav  do 
you  an  injustice,  but  it  seems  to  me  that  the 


shrewd 

the  circulation, 
was  mistaken. 

Perha|»  the  chief  difficulty,  at  least  in  this  part 
f  our  discussion,  lies  in  the  mutual  understanding 
it  *.f  .to.  "practise 
•lentl* 

equal  terms  or  rrpmliatiou,  and,  perhaps,  we  may 
both  be  right.  Words  sometimes  get  twisted  from 
their  original  meaning,  as  your  definitions  of  "wise- 
acre" show.  That ,  as  you  say,  has  a  primary  mean- 
ing which  has  all  but  disapjs-.ired;  while  the  later 
ami  offensive  signification  remains.  So  with  "prac- 
tical "  man.  It  b>  susceptible  In  common  parlance, 
just  now,  of  two  widely  different  interpretations. 

I  think  I  am  as  little  capable  of  underestimating 
the  "  practical "  engineer,  using  the  word  in  its  best 
sense,  as  vou  nrc  ot  underestimating  the  "theor- 
ist, "  using  this  word  also  in  its  best  sense.  I  cer- 
tainly am  incapable  of  thinking  or  speaking  slight- 
ingly or  any  honest  and  tolerant  class  nf  men.  But 
a  spirit  of  intoliTancc  in  any  class  is  reprehensible 
wherever  round,  and  it  was  only  to  snch  that  my 
remarks  were  directed. 

Few  need  be  told  to-day,  thai  the  mathematics 
are  only  an  aid  to  the  reasoning  faculties,  enabling 
one  to'  follow  out  to  perfectly  logical  conse- 
quences a  train  of  reasoning  which  would  other- 
wise elude  the  grasp  or  the  best  trained  mind.  That 
thev  are  an  instrument  only — a  means  to  an  end 
— and  that  guiding  intelligence  and  reason  must 
ever  control  the  mechanism.  "  Theory"  is  thus 
only  the  best  reasoning  of  which  we  are  capable, 
by  the  use  of  all  tlmse  aids  which  advance  in 
mathematical  knowledge  has  given  us,  and  it 
should  always  be  just  as  true  as  its  data— neither 
more  nor  less.  "Practice,"  when  worthy  of  the 
name,  should  always  be  based  upon  much  reason, 
whether  with  or  without  these  mathematical  aids, 
and  really  differs  in  fact,  as  we  find  it,  only  in 
that  it  does  not  generally  make  such  use  as  it 
might  of  such  aids,  or  to  such  an  extent  as  it 
might.  Hence  if  we  are  to  make  any 
at  all,  we  may  say  that  bi  general  it  is 
as  true  ns  its  data. 

This,  in  most  cases,  cannot  be  helped,  br 
the  problems  the  practical  engineer  is  called 
to  solve  cannot  always  be  subjected  to  strict 
mathematical  analysis.  „ 

In  the  validity  of  the  data  assumed  lies  then  the 
strength  of  both,  and  the  only  valid  reason  for  any 
popular  distinction  between  them.  Practice  built 
up  upon  raise  data  is  only  poor  theory,  and  theory, 
loads  to  bad  practice.  The 


week's  issue  is  an  appeal  to 
this  class.    If  these  men 


>ns  by  burying 
'  mathematical 


proporly  distjn- 
'  if  at  all,  not  by 


based  upon  falsa 
•practical "  engineer, 
guished  from  the  "  theoretical 
Bis  deficiency  in  analysis,  but  by  the  superior  accu- 
racy of  his  data,  drawn,  as  they  art,  from  personal 
experience,  and  by  his  superior  comprehension  or 
the  practical  bearings  of  anv  given  problem.  Such  i 
a  man,  it  is  true,  is  often  found  to  be  deficient  in 
his  logical  methods,  hence  the  popular  distinction. 

The  "  theoretical "  engineer,  on  the  other  hand, 
although  possessed  of  superior  accuracy  in  his 
logical  methods,  is  too  often  handicapped  by  the 
lack  of  that  personal  experience  necessary  for  a 
proper  comprehension  of  the  data  essential  to  a 
given  problem.  He  builds  upon  the  experience  or 
others.  The  oonntrHciixx  f retina  ot  on  experienced 
engineer  is  often  more  valuable  than  his  most 
clalsirate  investigations. 

Now,  perhaps  in  reality  we  cannot  draw  such  a 
■harp  and  clear  dividing  line  as  this.  The  two 
classes  are  not  so  distinct,  but  merge  into  each 
other.  Many  "theorists"  have  large  practical  ex- 
perience, and  many  "practical"  engineers  have 
considerable  mathematical  facility.  The  work  of 
our  technical  and  scientific  institutions  tends  every 
to  render  such  distinctions  less  and  lees 
t  and  valid.  It  will  lie  a  happy  day  for  all 
ns  when  such  distinctions  ivaar  to  exist  at  all. 
But  ('very  •■  theorist  "  worthy  of  Die  name  has 
learned  at  least  one  lesson,  and  barncd  it  very 
thoroughly  too  viz.:  that  first  assumptions  and 
data  must  be  scrutinised  very  closely,  before  he 
sets  the  mathematical  machine  at  work  :  and  thai 
he  can  never  afford  to  forget  that  every  result  it 
grinds  out  is.  after  all.  hosed  ujion  an  "  '■/  ."  It  ha 
puts  in  error,  he  cannot  exp.  it  to  get  .«it  truth. 
1  think  also,  that  every  "practical "  man  has 
th«*a-/r>rm«Mo»fo 


close 

of  your  article  in  1 
the  prejudices  of 
were  to  see  a  page  of  Greek  they  would  ad- 
mit it  might  have  meaning  for  those  who 
can  read,  but  when  they  see  a  page  of 
mathematical  symbols  they  suspect— what  ?  They 
could  hardly  tell :  but  "why  if  there  is  anything 
tliere,  can  it  nut  be  put  in  simple  wordB."  Of 
coarse  it  is  usehsa.  to  toll  t hem  that  the  results  are 
put  into  "simple  words,  "ami  that  they  themselves 
use  Uieni,  often  without  knowing  their  indebtec* 
ne».  To  teU  them  t hat  to  write  out  the  whole  lu 
"  simple  words  "  wuuld  involve  the  best  mind  in 
confusion,  is  to  tell  them  what  they  cannot  under* 
stan  any  more  than  they  could  read  the  Greek 
page.  So  they  subside  into  settled  distrust  and 
jealousy,  really  thinking  there  is  a  favored  class  of 
men  who  try  to  air  their  acquisitions  by  bnr 
simple  facts  under  heaps  of 
rubfiish  :"  charlatans  in  fact.  A 
of  "  town  and  gown." 

It  is  but  natural  there  should  be  many  such  men 
in  a  pursuit  which  has  only  of  late  years  been  aide 
to  class  itself  as  a  "  learned  profession."  Tliere  will 
be  naturally  less  or  them  in  the  future.  Still,  it 
seemed  to  me  that  your  remarks  upon  the  subject 
of  "  radius  of  gyration"  were  not  calculated  to  re- 
duce the  number  of  this  class,  and  however  good 
your  remarks  may  have  lieen  in  themselves,  they 
were  not  suggested  properly  by  the  text.  That  you 
should  make  such  use  of  it  seems  to  me  to  call  for 
notice. 

As  I  understand  the  question,  in  view  of  your 
last  reply,  your  position  fca  this: 

The  edition  of  Rankine  you  consulted  (18*4)  does 
not  mention  radius  of  gyration  in  connection  with 
columns.  But  it  docs  appear  in  later  editions  and 
by  that  author.  This  you  give  us  to  under, 
is  mainly  in  order  to  furnish  mathematical 
recreation  to  the  Glasgow  students !  Is  this  fair  to 
Rankine  or  to  the  question  ?  And  what  is  its  ef- 
fect on  the  class  I  have  alluded  to  ? 

I  find  nothing  more  in  your  reply  which  touches 
the  question  at  issue  at  all — omitting  various 
"digs  at  "  Young  America"  and  (T  suppose)  vour 
humble  servant,  which  I  trust  will  be  taken  by 
both  in  very  good  part,  and  only  call  forth  wrath 
from  those  who  find  the  remarks  to  "  fit"— except 
toward  the  close.  Here  you  make  the  very  positive 
assertion  that  the  use*  of  r'  isn't  a  bit  better 
pratically  than  that  of  d '. 

Now  perhaps  you  know  quite  as  well  as  I  do 
that  assertion  is  not  proof.  I  think  the  use  of  r*  it 
better  and  I  oat*  my  reason*.  I  showed  also  how 
d'  comes  to  be  used,  and  when  it  is  proper  to  nrc 
it  and  when  not  to  use  it.  I  did  not  give  the 
mathematical  reasoning,  but  am  ready  to  furnish 
it,  of  course,  If  desired.  I  showed  that  you  were 
really  taking  a  special  case  and  applying  it  gener- 
ally. 

Vou  reply  in  substance:  "  Rankine  isn't  a  'wise- 
acre,' his  old  *A4  edition  doesn't  mention  r*  at  all, 
and  I  don't  believe  r1  is  any  good,  auvhow." 

Now,  Mr.  Editor,  this  isn't  sound,  and  any 
amount  of  disquisition  upon  related  and  nori- 
relatod  topics,  including  calculus,  fluxions,  qua- 
ternions and  quotations  from  Huxley  can't  make 
it  so. 

You  any  d'  will  give  as  "  reliable  results  as  any 
other  method."  Now.  if  I  may  venture  agsan  to 
differ  from  you  without  making  any  pretensions 
to  "  vast  knowledge,"  I  would  say  that  this  is  not 
to.  At  least  my  calculations  do  not  justify  the 
remark,  and  I  am  willing  to  compare  them  with 
yours,  and  more  than  willing  to  be  corrected.  It 
Is.  of  course,  a  que-tion  of  mere  calculation  and 
comparison,  and  I  find  that  the  substitution  of 
d  tor  r  in  Gordon's  formula  does  make  consider, 
able  practical  difference.  Moreover,  uur  beet 
practical  engineers  do  not  seem  to  agree  with  you 
on  this  point.  In  the  specifications  of  the  .V."}'., 
Pen  a.  <t  O..  the  Cincinnati  Southern,  the  Louis- 
ville <t  jVosliriWe,  and  in  the  pocket-liook  of  Car- 
negie lirot.,  we  find  r*  specified,  and  I  suppose  we 
may  infer  it  is  gnod  for  something.  I  pick  up  the 
paiicr*  retired  to  as  they  rami'  to  hand  on  m» 
table.  I  suppose  I  could  with  little  trouble,  iff. 
had  lime,  give  vou  a  full  column  «r  such  refer- 
ences, 

Does  all  this  show  anything:   Or  are  we  ul 
v.  rung  and  has  it  been  reserved  for  vou  to  find 
0Ot!   Do  you  realk  think  that  all  these  men.  in- 
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eluding  a*  they  dn  the  Is-st  bridge  engineers  of  this  But  encumber  the  stadia  with  sliding  target!*, 
or  any  country,  are  nil  united  in  the  absurd  use  of  sights  to  aid  in  holding  it  perpendicular  to  the  Line 
an  unnecessary  ami  "complex"  quantity  which  of  night,  or  plumb  bobs  and  watch  levels  to  insure 
has  nn  real  practical  utility  wliatever.'  just  to  it*  being  plumb,  microscopic  divisions  an  a  fancied 
"  ahow  how  smart  ther  areTand  that  it  has  been  aid  in  reading  the  distances  closely.  an>" 
reserved  for  vou  to  show  bv  a  casual  glance  at  an  to  apply  to  nil  readings,  ami  you  hare 
antiquated  edition  of  Rankine  that  they  are  all  tirelylihorn  il  of  it*  utility, 
wrong  ami  that  Rankine  himself.  Like  some  editor*.  On  the  l.T.  H.  Lake  flnrvry  nnd  nl*o  on  the  survey 
having  once  written  a  thing  down  "just  no.'1  of  the  Mississippi  River  under  the  Mwissippi  River 
couldn't  possibly  change  it ;  If  bo.  will  you  inVsAS  ,  Commissi  on ,  it  lui*  lieeti  fouml  by  long  experience 
give  us  the  method  by  which  yon  arrive  at  your  that  tlie  best  rod  for  general  u*e  I*  uuule  of  well- 
oncluaion.  that  we  may  all  he  convinced  ?  !  seasoned  pine,  is  3  In.  wide  and  14  ft.  long.  Thev 

If  not,  might  I  not,  had  I  not  forsworn  nil  jlK  u-  are  marked  aa  in  figure  1  of  Mr.  Allen  *  article. 

•  wine-  Tlie  rod  in  held  vertically. 


the  rod. 
the  quantitv 
rod  oirreto* 
'.1  in.  and  is  not 
iry  telescope  at  a 
under  unusually 


(Si 


■  h  ill* 


nriiii 


larity,  refer  to  your  own  definition  of  a  " 

acre."  and  a*k  you.  in  your  own  intercut,  to  revine  it  has  been  the  custom 
it?   Fnr,  surely,  what  constitute*  "  undue  |ireten-  due  to  (e -t-"' I.    The  spa 
sion  to  wisdom,"  if  not  the  autluirltative  announce- 
ment  of  conclusion*  which  one  cannot  sustain ': 
Might  I  not  also  ask  whether  the  "complacency" 
of  which  you  speak  I*  entirely  confined  to  young 

Finally,  Mr.  Rdltor.  I  make  no  |*eten«ions  to 
"  vast  knowledge"  on  this  or  any  other  subject, 
nor  have  I  ever  made  such  |>rpten*ion*.  I  nave 
simply  done  a*  you  yourself  did  in  the  Kn«t  in- 
stance, viz.,  consulted  the  same  authority  a*  your- 
self (though,  a*  it  appear*,  in  a  later  cditioni  anil 
have  substantiated  Rankine'*  conclusions  by  those 
of  other*,  a*  well  as  bv  mathematical  analysis,  so 

far  a*  it  go™  in  thi*  question.    If  the  result  does  correction  will  be  (c  +  />  X  co*.  vertical  angle. 

In  tlie  reduction  of  the  work  on  the  survey* 


ing  to  this 

appreciable  at  all  with  tl 
distance  of  300  meters,  except 
gt*nl  atmospheric  conditions. 

It  is  evident,  then,  tliat  tlie  error*  introduced  bv 
this  method,  in  the  average  readings,  are  too  small 


to  even  remotelv  affect  the 

To  obviate  this  *U|»po*ed  difficulty  it  L*  suggested 
that  the  rod  lie  so  graduated  that  the  correct  dis- 
tance will  lie  given  by  adding  a  constant  to  the 
reading.  This  is,  however,  but  another  approxi- 
mntion,  and  is  true  onlv  where  the  reading  i*  over 
a  level  line.    When  the  line  is  inclined,  the  true 


abovr  mentioned,  the  graphical  method  van  long 
since  discarded  for  table*  published  by  the  V.  S\ 


Engineer  In-pnrtmrnt. 
tage  of  being  accurate 
computed  correctly,  om 
I  tlie  accidental  error* 


not  agree  with  your  .  ■ntirely  uiuustained  opinion. 
I  cannot  help  it".  1  must  leave  it  for  your  readers 
to  decide:  and  while  I  regret  that  my  remarks 
have  seemed  offensive,  I  cannot  feel  that  they 
were  entirely  uncalled  for. 

I  have.  En  common  with  yourself,  n*  much 
amused  unconcern,  and.  I  hope,  at  least  a*  much 

charity  for  the  "  complacent  *  enthusiasm  and  the  <  vidual  ci imputation*.  They  are  also  much  more  ex- 
'' refreshing  "  conceit  <if  -'Young  America"  a*  peditkxjs  than  tlie  graphical  method.  A*  for  "the 
TourseLf.  For,  aftec  all.  these  are  the  natural  lalw  they  entail."  it  may  be  said  that  in  the  snr- 
failings  of  routh.  and  time  will  bring  it*  remedy,  veys  meutioned  it  is  citxtomary  to  have  a  recorder. 
But  for  that  intolerance.  Iswn  of  jgnuruncv,  which  who  is  usually  selected  from  tlie  more  intelligent 
is  common  to  old  and  young  alike,  which  assume*  1  axemen,  w  ho  records  the  Held  notes  and  has  ample 
that  what  one  doesn't  know  isn't  worth  knowing,  i  time  to  take  out  of  the  tables  the  elevations  of  all 


The  latter  have  the  advan- 
aml  as  the  quantities  ant 
1  for  all.  they  are  free  f  rom 
liable  to  creep  into  iud 


I  have  not  so  much.    It  was  against  this,  and  nut 
1  yourself  or  any  clan*  of  men.  I  directed 
rk«.    They  seemed  to  me  then,  at  leant. 
»  us  thus*  remarks  of  yours,  which 
I  to  me  calculated  t.  >  furtify  just 
intolcrnimt,  nnd  which,  however  gissl  hi 
•Ives,  the  text  of  •■radius  uf  gyration"  cer- 
-  did  not  warrant. 

Yours  very  truly. 

A.  J.  DC  Bois, 
Eng.   Sheffield  Scientific  School  of  Yale 
College. 

[We  give  place  with  great  pleasure  to  the  above 
under  the  heading  of  "  Radius  of  i  Ij  ration. "  from 
the  accompliahcd  professor  of  engineering  in  the 
Sheffield  Scientific  School  of  New  Haven — not  as 
determining  beyond  controversy  whether  the 
diameter  of  the  least  circle  within  the  boundary 
lines  of  a  given  section  of  a  column  is  a  less  re- 
liable factor  for  application  in  Gordon's  formula 
than  thn  radius  of  the  circle  of  gyration  as  pro- 
posed  by  Rankine,  but  a*  an  able  article  explana- 
tory of  the  grounds  of  difference  between  the  | 
methods  of  two  classes  of  engineer*,  each  indebted 
to  the  other,  but  more  or  leas  indisposed  to  ac- 
knowledge the  Indebtedness.  The  harmonious 
working  of  the  two  in  a  common  field  is  a  con- 
summation most  devoutly  to  be  wished.  The 
article  Is  commended  to  our  readers  as  fairly  sup- 
plementary to  (  lur  own  on  Applied  Mathematics  in 
the  News  of  the  18th  inst.  We  take  exception  to 
but  one  paragraph  in  the  above,  wherein  the 
writer  alludes  to  a  seeming  appeal  on  our  part  to 


point*  given  by  three  stadia  men. 

In  general  topographical  work  tlie  us*  of  tar- 
gets, and  also  the  plan  of  holding  the  n*l  |»  r|s  ri- 
dicular  to  the  line  of  sight,  are  both  impractical,;,, 
for  several  rewsinn.  The  rod  man  is  fr.-qucntly 
dowu  in  a  hollow.  In-hind  a  ridge  or  in  the  wissl*. 
where  he  cannot  see  tlie  transit  man.  Manr  lime*, 
in  order  to  liave  the  nsl  ween,  be  i*  obliged  to 
stand  on  a  fence  or  a  stump,  and  then  hold  the 
rod  as  high  as  lie  can.  At  otlier  time*  grans,  Held 
vegetation,  brush,  etc..  obscure  the  lower  luirt  of 
the  rod.  and  in  the  w.ssltt  It  often  tiappeiis  that 
but  small  spots  of  tlie  rod  can  be  seen.  It  is  e\  l- 
dent  that  in  such  cases  holding  rod  perpendicular 
to  line  of  sight  or  manipulating  targets  are  both 
out  of  the  question.  There  is  no  doubt  that  under 
especially  favorable  circumstances,  and  where 
greater  accuracy  I*  required,  targets  could  be  used: 
but  it  would  be  at  the  sacrifice  of  considerable 
time.  Holding  the  rod  perpendicular  to  the  line 
of  sight  ha*  no  advantage  to  recommend  it. 

J.  A.  * 


SYSTEM. 
Boston,  March  40. 

Editor  Kn.-ixf.kri.no  News  : 

The  three  fundamental  principle*  from  which 
tli*  entire  series  of  decimal  weights,  measure*  and 
coins  are  derived,  have  been  stated  in  the  first  arti- 
cle upon  the  standard  metric  chain,  and  their  ap- 
plication to  their  linear  measure  was  explained  in 
detail. 

Tlit**-  principles,  which  have  been  called  the 


the  readily  excited  prejudices  of  a  class  of  which  principles  of  doubles  and  halves,  are  very  Lniper- 
he  spokesman.    He  fectly  understood,  although  we  hare  a  decimal 


I  constituted  ourselves  the  . 
i  scant  justice  in  admitting  the  possibility 
of  having  mistaken  our  purpose.  The  closing 
lines  of  hi*  own  article  in  So.  »  of  the  Nkws 
was  with  a  sneer,  not  more  obviouslv  pointing  to 
a  class,  in  our  opinion,  than  to  an  individual  who 
has  a  wholesome  horror  of  remaining  long  In  debt 


currency :  indeed  they  are  frequently  overlooked  in 
elementary  treatises  upon  the  metric  system  itself. 
It  seem*  proper,  therefore,  to  explain  the  applica- 
tion of  thc*e  principle*  to  weights,  capacity,  meas- 
ures nnd  coins  in  order  that  tlie  simplicity  of  the 
decimal  system  may  be  more  perfectly  appreciated. 

In  common  with  the  measure*  of  length,  every 
measure  derived  from  these  principle*,  whether  of 
weight,  caparitv.  or  value,  pusentv*  the  valuable 
property  that  every  smaller  metric  unit  of  its 
chins  in  an  aliquot  part  uf  it.  while  It  is  it 
aliquot  part  of  every  larger  metric  unit 
capacity,  measures  and  coins,  howeve 
in  set*,  embracing  tliat  porUuii  of  the  entire  series 
best  adapted  to  the  purpose  in  view.  A  set  lamed 
upon  the  principles  of  doubles  and  halves  possesses 
some  peculiar  and  valuable  properties  which  have 
3  articles,  and  which 


Weight-, 
are  used 


not  been 


to  in 


St.  Ixirts,  Mo„  March  13,  1*2. 
Editor  Emuvkkktwi  Nitwr  : 
There  have  recently  sms-nred  in  your  valuable 

nper  two  article*  on  "  Stadia  Surveying."  which 
lave  read  with  a  great  deal  of  interest.  The 
stadia  doe*  not  occupy  the  place  in  general  sur- 
veys that  it  deserves,  and  anvthing  that  can  tie 
said  which  will  bring  it  into  more  general  use  will 
certainly  tie  a  great  henefit  to  tlie  profession. 

Attention  is  cslhsl  to  several  statements  in  these 
articles  which  are  apt  to  mislend  the  novice  in 
stadia  work. 

While  the  stadia  is  the  best  instrument  to  use  in 
all  topographical  work,  a*  well  as  in  many  pre- 
liminary surveys,  it  i*  not  claimed  that  it  i«  strict- 
ly aecurnte.but  the  error*  introduced  bv  it*  use  are  vidua!  number  of  units  from  1  to  10  inclusive  : 
so  small  tliat  thev  may  safely  be  ignores!  in  w  ork  of  adding  two  10s,  a  SO  and  a  SO,  we  can  weigh  any 
the  character  mentioned.  It  can  often  be  used  number  from  1  to  100  inclusive ;  adding  to  these 
degree  of  accuracy  than  the  cliain,  two  100*.  a  300  and  aSflO,  we  can  weigh  anv  num- 
whsn  chaining  is  entirely  Impmr-  her  from  1  to  1.000  inclusive,  anil  so  on. 

We  have  lined  in 


mav  be  illustrated  with  weights. 

VVith  the  units,  their  douhle*  and 
have  the  series. 

lg..  2g..  3g..  10g..  SOg..  S0g..  etc..  comprising 
the  prime  factor*  of  10,  and  their  decimal  multi- 


ple 


With  a  I,  two  a*  and  a  3  we  can  weigh  any  indi- 


diffmnt  kind*  of  weights,  the  1.  2  and  3  of  each 
denomination  :  we  have  employed  the  mnaUetl  pos- 
sflnV  number  of  /«>«•«,  four  in  each  denomination: 
and  tlie  entire  net  in  made  up  with  the  feasf  nggrt- 
oate  irrighl.  the  total  being  Just  double  the 
largest  weight  in  the  set. 

A  little  relic,  lion  will  show  that  theuseof  other 
kinds  of  weights,  either  ill  place  of  the  3  and  I  or  in 
connection  with  iliein.  will  cause  a  loss  of  simplic- 
ity and  convenience. 
J  Set*  of  cauu-ity  measures,  also,  sir*  composed  of 
the  1,  3  and  A  of  each  denomination.  They  do  not. 
|  however,  contain  duplicates,  it  Mug  simpler  louse 
the  same  measure  when  a  repetition  is  necessary. 

Tlie  principles  of  double*  tind  halves  hnve  lieen 
!  very  imperfectly  npplied  to  the  coins  of  tlie  United 
States.    This  is  one  reason  why  thtwe  principle*  are 
so  imperfectly  ufiprecuiled  in  this  country.  Hie 
French  coin*  cumprise  the  1.  2  and  3  of  "each  de- 
nomination.    Tlie  series  of  V.  S.  i-olns  is  compli- 
cated by  the  introduction  of  the  S-ient  piece,  tlie 
2.Veont  piece  and  coin*  of  2i  and  a  dollars.    The  2- 
dollar  piece  lias  never  been  issued. 
!    The  great  convenience  of  a  set  of  .siuis  l«sed 
ujsm  the  principle  of  doubles  and  halves  is  illus- 
(  tmtcd  in  our  paper  bills,  with  which  any  number 
I  of  dollars  can  lie  made  up  with  tlie  fewest  different 
denomination*  and  the  fewest  number  of  hill*. 
When  |ssipleunder»t,ind  that  money  can  lircounted 
:  with  greater  i  oiivenienee  by  u*ing  only  Is.  2*  and 
I  3b.  and  their  decimal  multiple*,  the  2lici-nt  piece 
will  be  asked  for  in  |irefereni-e  to  the  quarter. 

Tills  latter  coin  has  retained  a  strong  hold  up-  n 
the  popular  mind,  because  so  many  articles  In  com- 
mon use  have  been  given  a  price  to  correspond 
with  it.  A  moment's  consideration  of  the  fact  that 
23  is  nnlv  divisible  by  3.  without  n  remainder,  while 
20  is  divisible  by  ->.'4,  3  and  10.  will  show  that  the 

20-  cent  piece  is  best  adapted  to  the  details  of  trade. 
Were  it  not  for  hxig-estaMished  hnlHts,  the  23-cent 
piers'  would  be  found  as  inconvenient  a  coin  as  a 

21-  ci-!it  pwse,  or  the  2|-dollar  |sjiss-.  for  the  former 
is  uu-n-ly  2 )  dime*. 

Kimugh  lui>  lss-n  said  to  show  tlisit  the  doNhtV* 
and  Aii/ce*  are  required  by  tlie  law  of  utimtn-r* : 
Hint  is.  Iluit  in  milking  up  10s.  of  which  the  whole 
decimal  system  consists.  Is,  2s  and  3»  are  the 
only  numbers  that  can  lie  used  without  sacrificing 
convenience  and  simplicity. 

With  oue  principle  governing  every  class  of 
measures,  of  length,  cajsicity,  weight  and  value, 
a  measure  or  Height  is  furnished  corresponding 
with  nu  b  coin,  ami  with  its  fractional  parts,  re- 
ducing the  labor  of  computing  price*,  or  of  cone 
pic  in,.-  tlie  quantities  corres|*inding  to  a  given 
price,  to  the  bust  |«s*iMe  amount. 

The  metric  system  furnishes  a  single  series  of 
rii|stcity  measures,  from  the  centiliter  to  the  kilo- 
liter,  or  from  I  to  100,000,  each  one  of  which  may 
In*  exactly  cxprcancd  in  term*  of  the  cubes  of  the 
linear  measures,  the  kilolitre  being  the  cubic 
meter,  the  liter  being  the  cubic  decemiter,  etc. 

Thi*  single  series  is  used  for  alt  rmnsuo  " 
liquid  ur  dry,  thereby  abolishing  the  confusion 
and  Incentive  to  fraud  caused  by  having  several 
measures  called  by  the  same  mime,  aa  is  now  the 
case  with  the  quart. 

Tlie  metric  system  likewise  furnishes  n  single 
series  of  weights,  from  the  milligram  to  the  ton, 
or  from  one  to  one  thousand  milium*,  each  one  of 
which  is  the  weight  of  the  distilled  water  contained 
in  s^'orres ponding  capacity  ^measure,  under  fixed 

ItTg  the^ntents^oMTie  ixTlohterP  meter!  the 

kilogram,  of  the  liter  or  cubic  decimeter,  etc. 

This  single  series  is  used  in  weighing  off  *ub- 
s/nNrr*,  sofia*  or  fluid,  thereby  abolishing  the  in- 
consistencies arising  from  the  use  of  several  incon- 
gruous systems  of  weights,  such  as  the  avoirdu- 
pois ami  Trov.  with  which  tlie  apparent  paradox, 
thai  a  /a find  of  feather*  i*  hraritr  than  a  pound  of 
gold,  while  an  ounce  of  feather*  i*  lujhlrr  than  an 
ounce  of  gold.  Is*  .imc*  an  actual  fact. 

Tlie  entire  syi 
agraph : 

Measure  ull  lengths  in  meters,  all  rapacities  in 
litem,  all  weights  in  grams,  using  decimal  fractions 
only,  and  saying  deci  for  tenth,  centi  for  hun- 
dredth, milll  for  thousandth,  deka  for  ten,  hekto 
for  hundred,  kilo  for  thousand,  ami  myria  for  ten 
thousand.  Surface*  am!  volumes  are  measured  by 
the  squares  and  cul*-s  of  the  measure*  nf  length'. 
The  arc,  the  unit  of  lam!  tnt-.c-.urc.  is  merely 
another  name  fnr  tlie  square  dekamrtcr.  It  has  one 
multiple,  the  hektor.  and  one  submultiplr.  thn  cen- 
tar:  the  former  heing  the  square  bektometer  and 
the  latter  tlie  square  meter.  Similarly  the  stere. 
the  unit  for  measuring  firewood,  is  merely  another 
name  for  the  cubic  meter,  It  has  one  multiple  the 
deka*terp,  and  one  submultiple,  tlie  decistere.  Tlie 
term*  quintal  and  ton  are  sometimes  used  to  ex- 
press 1(10  kilogram*  nnd  1,000  kilograms  resi*sc- 
tlvelv.  The  word  or  is  derived  from  arta.  Sterr 
is  dpriT£dd  from  tl»e  Hreek  "''j^"'.  »  *oU«l.  but  is 

tlrew'uod. 

There  are  no  complex  tables,  no  complicated  re- 
lations. With  the  meter,  every  possible  dimension 
can  lie  measured,  ivhcther  of  length,  surface,  or 
:  with  the  liter,  every  possible  capacity  ; 


nuiy  In*  stated  in  a 


Digitize*: 
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with  the  gram,  every  possible  weight.  Th<>  single 
paragraph  obove  takes  the  place  uf  compound  or 
denominate  nnml*?nt  in  uur  arithmetics,  aud  con- 
jointly with  the  decimal  character  of  the  system 
effects  an  immense  economy  in  the  education  of 
the  young.  The  gain  in  commercial  computations 
is  much  more  important,  for  a  single  operation 
give*  an  absolutely  accurate  result,  where  the 


ilex  nis-ra 
hut  an  ap- 


to  get  an  answer  which  is 
proximation. 

The  metric  system,  by  which  so  much  is  _ 
plished,  has  already  been  adopted  by  fAirfy  differ- 
ent countries,  including  some  of  the  most  luqior- 
tant  nations  on  the  globe.  In  twenty-eight  of  them 
Its  use  is  obligatory  hv  law.  In  several,  like  tier- 
many  and  France,  there  are  penalties  for  using 
any  other  majeure*;  in  others,  as  in  the  South 


of  the  stress  due  to  bending  moment.  A  practical 
example  will  make  this  plain.  Suppose  a  member 
lias  to  resist  a  direct  tension  of  100,000  lbs.,  aud  a 
moment  of  380,000  inch-H«.  Two  1U  in.  channel*.** 
Usl  per  yard  (I  net  SO)  will  resist  the  moment, 
while  two  plates,  10  in.  X  |1  in.  .soy  0.96  so,. in.  net, 
will  resist  the  direct  tension.  The  net  area  of  the 
combined  rncmlwr  is  21. 10 *q,  in.,  and  the  net  mo- 
ment of  inertia  261. 

Then  tl»e  maximum  stress  in  the  lower  flnngr  is 
100.000      860.000  X  5 

+  —      -  —  —  11,045  us*,  per  au.  in., 
24.10  361 
or  about  10  per  cent,  greater  than  the  allowed 
strain.    At  the  same  time  the  upper  flange  is  need- 
lessly bearv. 
Tlic  result  obtained  above,  taken  in  conneetion 


American  states,  in  Turkey  and  in  Egypt,  the  law 
is  imperfectly  enforced  among  the  pm'iile, 
system  is  employed  in  the  custom-hi 


is  imi>errectly 

and 

other  business  of  the  governtuents. 

In  Sweden  its  use  becomes  obligatory  in  I8H3. 
tn  British  India  the  compulsory  enforcement  of 
the  law  is  left  to  the  discretion  of  the  local  gov- 
ernments. 

The  use  of  the  metric  system  is  permissive  In 
Omit  Britain,  the  British  Colonies  and  the  United 
States  of  Americ  a. 

Such  is  the  irmarkahle  record  of  the  first  ninoty 
years  of  the  history  of  this  system. 

With  the  commencement  of  active  railroad  con- 
struction in  Mexico,  the  metric  system  ceased  to  he 
dy  a  matter  of  sentiment  to 

,  and  became  an  affair  of  practical  im 


result  obtained  above,  taken  in  conneeti 
with  the  fact  that  the  strength  of  shape  iron  is  10 
or  15  per  cent,  less  ttian  that  of  good  bar  iron, 
points  to  the  use  of  longitudinal  floor-beams,  inde- 
but  the  pendent  of  the  lower  chords,  when  thU  Torm  of 
floor  is  adopted.    Yours  trulv, 

Job.  A.  Beai-mo.nt,  C.  E. 


portanceand  necessity .  Such  it  will  continue  so 
long  tu  the  services  of  engineers  shall  be  required 


in  that  country, 

Every  engineer  must,  therefore,  feel  the  neces- 
sity of  las-oming  familiar  with  the  best  methods  of 
using  it  in  actual  practice,  and  it  has  been  the  pur- 
pose of  the  writer  to  furnish,  in  this  series  of  ar- 
ticles, accurate  and  relialdc  information  which  may  ! 
assist  those  who  may  not  have  ucces»  to  the  best 
metric  literature,  in  selecting  and  using  the  beat 
i  and  methods. 

Charles  H.  Swan.  C.  E„ 
Chairman  Committee  on  Manufacturers 
American  Metric  Bureau. 


SPIRAL  CURVES, 
C„  C  *  I.  C.  Rulway. 
OFFICE  OF  Esilt.Vs.F.K.  MAI.STKMAM'B  OF  WaY 
t iJ.  HmoXD,  iii. I.,  March  2.',  18S8. 
EDITOR  F.SlU\EtHlMJ  Nf.Ws  : 

Dkar  Sir  :  It  was  with  much  surprise  that  1 
read  the  article  in  yuur  lost  isvue  on  "Spiral 
Curves,"  winch  must  lie  very  discouraging  to  the 
author  of  the  method  expounded  in  tne  preceding 

sasr*  "nj  1  ^     * mo" ot  ""• 

If  a  rood  only  employed  a  f£  engineer,  with  a 
#10  transit,  I  should  ray.  leave  all  the  engineering 
t-<  a  $150  trackman,  with  straight  edge  and  bur. 
Hut  is  toll  the  case?  I  con  answer  for  some  thou- 
sands of  miles  of  the  tset  road  in  the  Cssuntrv  — 


MAXIMUM  STRESSES. 

FAYITTF.vlI.tJ.  Ark.,  March  IS,  18H2. 
Enmm  E.voixaKRtiso  News: 

The  following  formula?  show  the  maximum 
stresses  produced  in  a  piece  under  the  action  of 
both  a  direct  force  and  a  transverse  load ; 
I<et  /'  =  maximum  pull  In  the  piece. 

V  =  minimum    pull  when    loaded  trans- 
versely. 

M  m  maximum  bending  moment. 

A  =  area,  and  I  =  moment  of  inertia  of 

cross-section. 
t  -  dial,  of  line  of  action  of 


nslle 


tral  axis. 

t '  =  dint,  of  extreme  compressive  fiber  from 
neutral  axis. 
Then  the  maximum  stress  per  sq.  in.  in  the  bot- 


Ptt 
1  ' 


I* 

md  in  top  flange 

J-=r' 

The  required  areas  can  he  found  by  trials  and  ap- 


Pef 


method  of  W.  H.  Burrall  (in  EwrSF-HtntO 
News  of  March  II,  1*!3>  wUl  give  results  in  agrec- 

he  lever 


;  with  this  formula,  provided  that  (1)  the 
arm  of  the  addition  to  the  bottom  flange  is  talc 
as  the  distance  between  the  centers  of  gyration  of 
the  flanges,  about  the  neutral  axis  of  the  increased 
section,  the  web  being  taken  into  account  in  find- 
ing the  centers  of  gyration ;  and  (2)  that  the  mo- 
ment due  to  eccentricity  of  the  direct  force,  with 
respect  to  the  neutral  axis,  is  taken  into  account; 
the  direct  force  bring  assumed  to  act  along  the 
neutral  axis  of  the  original  section.  This  may  be 
allowable  in  a  pin-couaetrted  member,  where  the 
point  of  application  can  be  located  with  some  ap- 
proach to  accuracy,  but  in  tin 
consideration,  where  about  1 
that  the  force  passes  through  the  piece,  it  is  mad. 
misa&ble  to  de;iend  on  this  counteracting  moment. 


No  ! 

For  a  second-class  mad  with  a  few  freight  and 
local  passenger  trams  that  may  be  rattled  over  the 
road  any  way  so  that  Ihey  gel  then ,  regal  dless  of 
speed  or  comfort,  most  any  kind  of  alignment  may  I 
•lo,  but  for  a  trunk  line,  wbere  from  50  to  100  ' 
heavy  freight  trains  must  pass  over  the  same  rails 
every  day.  and  fast  express  ai  d  mail  trains  must 
be  whirled  around  6  curves  at  50  miles  an  hour, 
too  gn  at  careeannct  be  taken  with  the  alignment. 
It  is  then  tliat  the  spiral  comes  in  as  a  bleesicg 
to  the  weary  traveler  in  the  sleeper  by  guiding  the 
car  gradually  from  a  straight  to  a  circular  course, 
while  thegr.idual  elevation  nf  the  outer  rail  makes 
the  increasing  centrifugal  force,  scaicely  felt  in- 
stead of,  as  in  case  uf  circles  alone,  giving  the  car  a 
-link  that  nearly  turns  the  sleeping  (?l  traveler 
upside  down  at  every  P.  C  and  P.  T. 

I  would  a  ik,  is  not  what  is  worth  doing  at  all 
worth  doing  right  !  It  is  no  more  difficult  to  run 
inn  curve  with  spiral  ends  than  it  la  without 
ihem,  the  eiror  not  exceeding  0. 10;  and  then  the 
track  may  be  put  in  condition  to  fulfill  the  condi- 
tions required  of  a  track,  while  a  butchered  circle 
never  can,  as  flattening  the  ends  makes  another 
part  sharper t  h  u  n  the  original  ciicle  and  requiring 
variations  in  elevation  of  the  outer  rail  thut  the 
skillful  trackman  will  never  give  It. 

It  is  no.  claimed  for  spiral  curves  that  they  re- 
duce  the  resistance  of  trains,  but  It  is  claimed  that 
lor  a  given  speed  the  centrifugal  and  ceulnpitnl 
forces  can.  ihioughout  the  entire  Imgth  of  the 
curve,  be  balanced,  white  with  circles  and  straight 
lines  it  cannot  be  done. 

I  am  sorry  that  more  conservative  engineers 
should  think  spiral  curves  of  no  practical  value 
whatever,  for  •'  Young  America »  is  puuing  thctn 
uu  the  ends  or  all  bis  cut  t  ea  in  many  places  in  this 
country  wub  very  gratifying  results.  It  may  be 
that  they  were  attempted  before  their  time  had 
come,  but  with  steel  rail  and  stone  baliast  pains 
may  be  taken  that  on  a  road  with  old  iron  and  a 
mud  road-bed  would  have  been  wusied. 

Yours  truly.  Exo  M.  of  \V. 

[If  this  easement  at  the  P.  T.  can  be  retained 
in  the  road-repairing,  you  have  uur  own  experience 
as  evidence  that  early  conviction  showed  us  the 
desirability  of  it,  but  if  you  have  ever  been  engaged 
on  road  repairs,  you  <lo  not  need  to  be  informed 


Ths  steam  Is  admitted  through  a  valve  chest  on  the 
outer  upper  periphery  of  the  cylinder,  the  slide  in 
which  has  three  ports,  the  central  one  leading  to 
the  exhaust,  and  the  outside  ones  passing  down  to 
a  boss  which  secu  ics  Ihe  piston  to  tin  i\.iwy  abaft, 
and  which  is  formed  with  twooppsiie  chr inhere, 
and  ports,  passing  to  the  opposite  sides  or  the  pis- 
ton, so  that  by  shifting  the  valve  theergioe  can 
be  made  to  mn  i.i  either  direction.  The  cylinder 
is  divided  into  two  semi  circular  chambers  by  ra- 
dial slide*  which  are  alternately  moved  to  allow 
the  pamageor  the  piston  by  means  or  eccentric 
cuius  on  the  totary  siuitt. 

A  new  safety  attachment  for  elevators  consists 
of  a  (able,  one  end  or  which  is  secured  lo,  and 
combined  vil  h,  the  latching  mechanism  adapted 
to  arrest  the  descending  cage.  Ihe  oilier  end  of 
the  tope  is  attached  to  a  weight.  A  grooved 
wheel  is  provided  at  the  top  of  the  elevator  shaft, 
iver  which  the  cable  travels  upon  the  aBcentor 
descent  nf  the  cage.  A  brake  is  arranged  to 
n-s.turr.tard  the  relation  of  the  grooved  u  fa 
which  is  operated  by  the  cage,  should  it,  by  a 
dent,  fall. 

A  late  improved  means  for  clearing  the  slots  of 
wire-rope  railways  consists  of  a  supplemental 
shalt  or  spindle,  whi*  h  is  secured  to  a  car  cr 
dummy,  and  pmvidisl  with  a  toothed  or  cutting 
and  break ir  c  edge  upon  its  inner  end.  adapted  to 
rotate  or  move  in  the  slot  of  a  cable  railwav,  with 
the  driving  axle  of  a  car  or  dummy,  lo  which  it  ia 
geared,  and  operating  in  a  reverse  manner  from 
that  or  the  tread  of  the  wheels  of  the  dummy. 

A  new  telephouic  mouthpiece  is  composed  of  a 
diaphragm,  the  uusu|  ported  vibratoiy  area  of 
of  » Inch  is  c<  intosed  oi  a  flat  annulus  and  a  cen- 
tral hemispherical  depression. 

A  novel  car  spring  for  railway  ears  comprises  a 
graduated  bolster  spring,  composed  of  n  group  of 
spirally  Mtled  bars,  placed  side  by  tide,  and  in 
which  the  spiral  or  spirals  having  the  greatest 
bearing  and  tarrying  capac  ly  is  not  nchd  upon 
by  the  load  till  aiter  the  other  and  weaker  spirals 
of  the  group  have  been  brought  Into  action,  and  in 
which  all  the  spirals  under  a  given  pressure  sltall 
become  solid  at  the  same  time. 


A  new  incandescent  electilc  lamp  provides  the 
following  melius!  for  attaining  the  much  sought 
after  perlect  vacuum  in  the  inclosing  globe  or 
l,ulb;  that  is  to  say,  by  forming  the  main  bulb 
of  the  lamp  with  two  small  Imlhs  having  free 
communication  with  raid  main  bulb  containing 
the  incandescent  filament  of  carbon;  plar  ing  in 
one  of  said  bulbs  hydrate  of  potassa  and  in  the 
other  pumice-stone. ' saturated  with  sulphuric  acid, 
exhausting  and  sealing  the  lamp  in  the  Usual  man- 
ner, and  iheu  heating  the  carbon  gradually  from 
a  low,  red  heal  ti  incandescence,  and  finally  seal- 
ing the  main  bulb  of  the  lamp,  and  removing  the 
small  bulb*. 

A  new  engineering  struc'ure  consists  of  an  ele- 
vated railway  spanning  a  canal,  with  railway 
tracks  euppoited  thereon  immediately  over  the 
canal.  Pipes  or  conduits  for  conducting  com- 
pressed air  are  arranged  in  groti]  s  on  said  stiuc- 
tun-,  and  other  railway  tracks  sup|»orlcd  upon  said 
pipes  or  conduits. 

A  novel  electric  iKiring  drill  consists  of  an  elec- 
tromotor, a  drill  or  slock  totaled  thereby,  and 
mechanism  for  alternately  advancing  aud  retract- 
ing the  tool.  Eleeiro-uisgnetic  feed  mechanism 
controls  said  raoveimnis.  The  device  is  provided 
more  particularly  with  hydraulic  feed  tueclranism 
Interposed  between  the  motor  and  tool,  a  water 
supply  pipe,  a  compression  chnmh.  r  and  valve,  an 
electro  mni  net  controlling  said  valve,  a  gnugo  in- 
cluded within  the  electric  circuit,  and  mechanism 
actuated  hy  pnesure  in  the  compression  chamber 
automatically  to  open  or  cose  snid  circuit,  to 
operate  said  valve,  and  thereby  regulate  the  water 
supply. 
A 


located  at  the  cebtial  office,  so  that  it  moy  be  con- 
nected either  through  tire  transmitter  rir  through 
the  secondary  of  the  induction  coil  lo  grcmnd,  aud 
the  transmitter  can  lie  put  either  into  the  local 


telephone  system,  by  means  of  ap- 
ritcbes,  has  the  line  botteiy  which  ui 


that  its  continuance  is  impracticable.    '•  It  is  well  I  circuit  or  in  the  ground  connection 


A  new  comiMiailion  for  sewer  drain  aud  water 
pipes  consists  of  a  concrete  composed  of  coal  tar, 


The  method  of  the  railroad  company's  engineer, 
given  by  Mr.  Burrall,  is  also  open  to  objection,  the 
material  being  arranged  in  a  very  uneconomical 
manner.  The  plates  being  rigidly  connected  to 
the  channel  webs,  the  tensile  force  will  be  dis- 
tributed uniformly  over  the  entire  area  of  the 
member,  while  the  radius  of  gyration  of  the  plates 
being  smaller  than  th  it  of  the  >  bannels  the  latter 
will,  of  course,  carry  proportionally  more  of  the 
transverse  load.  In  other  words,  the  material 
near  the  neutral  axis  distribute*  it*  load  to  the 


to  aim  high,  even  thnugh  one  fails  of  attainment 
A  very  good  sentiment  for  the  schiwl-boy's  copy- 
book, but,  in  this  practical  age,  will  it  not  serve 
.  r  a  belter  purpose,  perhaps,  to  lower  our  aim  a , 
riveted  girder  under  little,  anil,  alter  finding  absolute  perfection  un-  out  oils  or  salt, 

11  that  Is  known  is  attainable,  content  ourselves  with  attaining  the     Anew  system  of  electrical  engineering  in  the 
besf  puaibte  T  _  The  youn^  aspirant  for  engineering  drainage  of  excavations  comprises) 

magnetic  motor,  a  force  pump,  a 


atphaltum,  oxide  of  Iron,  sand  or  gravel.  I 
cement  or  calcined  plaster,  and  either  with  or  with- 


 j  .      -  —  ^  n  — i  — n —     -  — n 

honors  should  do  his  whole  duty  as  he  under- 
stand* il,  leaving  consequences  to  those  whu  come 
after  him.  The  uncertainty  as  to  what  the  result 
maybe  should  not  discourage  any  refinement  of 
instrumental  labor  which  he  has  reason  to  believe 
as  of  practical  value.] 


RKO.N  f  INVENTIONS. 


A  late  English  invention  consists  of  a  rotary  mo- 
tive power  engine,  the  cylinder  of  which  is  of  an- 
nular form.    Though  its  center  passes  a  rotary 
flanges,  while  it  is  unable  in  return  to  relieve  these  shaft  carry ing  a  circular  piston  upon  a  radial  arm. 


an  electro- 
turbine  wheel 

located  at  a  proper  distance  below  the  pnmp.  con- 
nected therewith  by  pipes,  a  dynamo-electric 
generator,  and  wires  connecting  the  same  with  lb* 
motor,  all  being  designed  for  mutual  operation. 
The  method  by  which  ihis  apparatus  works  is  as 
follows:  The  conversion  of  the  force  of  the  wi,ter 
pumped  up  into  an  elect  ric  current  when  the  same 
shall  have  fallen  a  d  stmce  greater  than  twice  the 
vertical  distance  through  which  it  was  forced  up, 
then  reconverting  the  rurrcnt  into  power  and 
utilizing  said  power  to  work  the  pumps. 
Wasuimiton.  D.  C. 
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That  our  surmises,  as  indicated  In  the  article  on 
"The  Outlook  f»r  Engineers"  (issue  of  March  IS), 
were  enmct  has  been  sliowo  by  the  decreased  de- 
mand und  r»rmsrquem  lowering  of  prices  for  roll- 
ins;  alack  and  stiel  and  iron  rails.  Two  weeks 
since  orders  could  nol  be  placed  for  delivery  this 
juar,  even  at  the  high  rut  it*  then  prevailing  ;  while 
orders  now  can  lie  placed  for  deliveiy  in  three 
months.  The  slate  of  activity  in  the  rolling  mills 
and  loco  oollve  work*  presents  on  infallible  tent  of 
the  condition  of  the  railroad  enterprises  throogh- 
oat  the  country.  One  large  locomotive  establish- 
ment  has  ali'eady  decided  to  slightly  reduce 
its  working  foroe.  and  others  are  contemplat- 
ing; such  a  step.  That  the  season  will  be  un- 
preccsk-nti'd  for  the  magnitude  and  wide  spread 
cluinicter  of  undertaking*  by  municipal  au- 
Uiuriiies  snd  privnte  indivuluals  is  clearly 
shown  in  thr  early  commencement  of  work.  Sys- 
tems of  sewerage  and  wntri  -woi  ka  are  being  built, 
and  where  now  built  are  being  greatly  extmdetl. 
and  building  operations  are  brisk  in  all  sections. 
Money  can  be  obtained  at  low  rates,  ami,  owing 
to  the  general  confidence  now  prevailing,  is  f  rcelv 
put  upon  the  market.  Radroad  enterprise*  seem 
to  bo  the  only  ones  which  have  run  uhend  of  the 
demand. 


Some  anxiety  anil  no  little  speculation  has  arisen 
as  to  the  result  to  be  anticipated  from  the  discrcp 
ancy  to  be  noted  which  appears  from  the  measure- 
ments and  calculations  based  upon  them,  of  Gen. 
Newton,  who.  in  pursuance  of  hia  official  duties, 
has  reported  to  headquarters  at  Washington  the 
facts  in  feet  and  inches  as  be  found  them,  de- 
scriptive of  such  parts  of  this  bridge  as  were  sus 
ceptible  of  measurement  by  him,  and  the  possible 
changes  to  he  anticipated  in  its  progress  lo  com- 
pletion. In  IN69  a  commission  was  appointed  by 
the  Secretary  of  War  to  examine  and  report  upon 
the  proposed  bridge.  Their  re|*.rt.  dated  May  21. 
1869,  recommended  the  following  condition*  as 
properly  controlling  it*  const  met  ion: 

"1.  That  tbr  dimension*  snd  coerllclentt  of  Hslsllev  nf 
th*  vinous  par's  nf  l be  alnwturv  ahull  not  he  r.slui*i*d 
kelriW  tbsss'  reprvjeoled  In  tile  pipers  submitted  tu  tho 
comniis'ioaers. 

1  lut  lh- cenbw  of  the  ni  >lii  .pan  >ball,  nods  r  nc 
corelitiuiw  nf  untpcrature  nr  l,«i<l,  (».  I* sr.  tbazi  the  f  re 
s-rib^l  h.  Ii;ht  ni  ihe  el-tir  alsw,,  lu^li  w n<„r  of  apnt'ir 
J  by  tb«  U.S.  Omt  Survey,  (the 


(Mat  at  EbfiHnornL  Oen.  A.  A  Humphreya.  U>  whom  ] 
the  report  was  made,  rrcomni  nded  ss  tbe  height  to  be 
prescribed  ISO  ft.,  "utwcquenlly  Uxed  by  Secretary  of 
War  Kawliuaat  l nr.  f,.; 

•• »,  That  no  portion  of  to*  enrorkmenU  of  tho  pter 
or  tossr  foBiidaUtsoa  above  tbo  natural  river-bed  .ball 
projuet  bo\  ond  Hie  pier  lines  aa  ciUbHu-ed  by  tte  lau  a 
ot  too  Stale  of  New  York. 

■••I.  That  no nuya  or  stays aball  ever  be  attached  to 
the  main  apan  ot  tbe  bridge  which  aball  hang  between 
the  bottoms  coords  thereof.'' 

It  would  appear  from  Gin.  Newton's  report  Uial 
the  height  ill  the  clci:r  above  mi  an  tide  under  the 
circumstances  of  rxawihlc  temperature  and  weight 
named  would  be  but  134  42  It.,  instead  of  the  1115 
required  by  law — but  we  are  aince  informed  that 
the  auspeuders  are  provided  wilh  a  means  of  still 
further  shoi  telling  tbem  1.25  ft.,  so  that  the  cable 
135.67  ft.,  or  eight  i 
instead  ij f  seven  inches 
propel  to  remark  that  Oen.  Newton 
was  not  in  pote-essioii  of  this  information  at  the 
time  of  niuking  his  report. 

Thcro  remains  to  be  reconciled  the  discrepancy 
between  the  coidtlcients  of  stahility.  a*  nprettnlrd 
in  Ihe  jn/irnmbmiltrdtn  the  eommiuion  in  1868, 
and  wu-l  rrwulu  from  a  computation  of  dimen- 
sions aa  at  present  determined  upon. 

What  may  have  been  tbe  dimciucona  and  esti- 
mate of  weights,  etc..  submitted  tothe  commission 
at  that  dale.  May,  1H68,  we  have  no  means  at  hand 
for  determining.  We  have  newspaper  reports 
Trom  time  to  time,  professing  uub.ruiatlon  upon 
some  branch  of  this  subject;  but  in  a  close  com- 
parison of  dimensions,  weig  t  and  factor*  of  safe- 
ty, such  as  this  report  to  the  Wat  Department  ..f 
the  United  S.stes  government  calls  for.  we  have 
no  dsia  audi,  lent  to  justify  us  in  entering  into  an 
independent  calculation.  It  would  seem,  how- 
ever, that  all  the  requirements  of  the  United 
State*  government,  ko  Jnr  as  dimen>u>n  and  po- 
attion  are  concerned,  irrctprclivo  of  inlierent 
strength,  have  been  complied  with,  and 
there  remains  only  a  question  of— not  how 
far  the  strength  of  "the  bridge  is  in  excess  nf  the 
weight  of  the  maximum  traffic  which  cm  by  any 
ptsnibility  lie  brought  upon  it — and  making  all 
oeedtul  allowances  for  deterioration  by  time  snd 
the  elements,  this  exes*  of  strength  ib  xmple  for 
the  service  to  which  it  may  be  subjected,  and  so  a 
safe  structure  for  the  government  to  accept;  but 
Hie  question  will  he,  pethape,  does  this  excess  of 
strength  equal  the  ideal  standard  asruined  as  a 
requisite  mur|rin  of  safety,  whrn  the  bridge  was 
projected,  nnd  whU'Ii  was  embraced  in  the  law 
uwier  which  Its  construction  was  legalized  i 

Tbe  factor  of  safety  of  5,  of  which  so  much 
use  is  made,  is  an  entirely  arbitrary  one,  reating 
upon  do  theoretical  basis,  but  purely  a  mutter  of 
judgment  and  >  precautions.)  y  measure,  rendered 
nts-essary  id  view  of  tbe  increase  in  the  weight 
and  speed  of  rolling  stock,  and  the  uncertainty 
attending  the  varied  manipulation?  or  a  material 
so  universally  in  demand  as  iron  and  steel,  under 
the  new  conditions  of  strength  and  lightness  im- 
pisscd  by  tbe  more  modern  structural  r<  quirements. 

This  factor  of  safety  has  been  largely  increased 
under  the  circumstances  named,  wherever  such 
material  is  called  into  use  to  resist  nenijinent 
tensional  strains,  etc,  and  it  is  customary  after 
•  mi  i  nulling  these  atrams  lo  provide  a  margin  of 
strength  of  from  5  to  0  limes,  where  formerly  it 
was  customary  to  use  from  3  to  4.  About  60.000 
lbs,  to  the  square  Inch  tensions!  strain,  luir- 
ing  been  regatded  as  the  average  breaking  weight 
ot  gixMl  wrought  iron,  the  tension  which  would 
prrsjuoe  n  permanent  alteration  in  its  length  was 
found  to  be  about  17.800  lbs.;  hence  the  ratio  of 
17.800  to  60,000.  or  oa  1  ;  8.37  was  token  to  express 
the  pruuer  ratio  between  the  tensional  strains 
euuaed  by  loud,  and  tho  elements  of  resistance. 
Iu  tbe  many  suspension  bridees  huilt  on  the  (toDtl- 
nentof  Europe  years  aince,  nnd  still  in  existence, 
tin*  ratio  was  invariably  taken,  hut  we  shall  refer 
to  but  one  of  them. 

The  first  wire  suspension  bridge  of  any  consider- 
able dimensions  ever  erected  was  built  at  F)eiburg, 
the  capital  of  the  Swiss  Canton  of  the  name  name,  in 
the  yeur  1834.  This  brlde-e  spans  the  Sarinr  Kiv>  r 
at  a  height  or  170  ft.  The  length  between  pninta 
of  suspension  is  8T0  ft.,  and  until  the  conslr.ic- 
of  Mr.  Roebling  in  this  country,  wasthehtrg 


The  .V.,-in.  cables,  of  which  there  were  four, 
consisted  each  of  1,090  wires  of  So.  18  (French), 
laid  straight  as  in  the  Brooklyn  bridge,  but  unlike 
them,  were  not  laid  up  in  place,  but  built  upon  a 
pisiform  ond  raised  inU>  p  -iiioD,  having  a  ver.- 
aine  of  A3  ft.,  nor  were  thev  wrapped  coullnuoualv 
I  mm  end  to  end,  hut  only  at  inbrvats  of  several 
f.*et.  so  that  for  over  half  of  the  length  of  the  coble 
the  w  ires  ore  exiiosc)!  t«)  view.  The  (ridge  is  wiih- 
out  stays  or  stiffening  truaxi  a.  beyond  I  hut  afforded 
t»y  n  wooden  tiussed  nund  rail  i|i  t  ft,  in  height  on 
each  side. 

The  platform  is  24  ft.  in  width  for  highway 
ll> Veil  of  limber,  having  double  cross  bwmil  at 
interv.sla  of  4  rt.  11  in.,  covered  with  two  courses 
of  idankiuir.  Tin*  wen-ht  su  pendist,  including 
cables  and  su-speiidcis,  tbe  lam  r  also  of  1-iii.  wire. 


is  estimated  at  about  400  tons, 
b)  which  it  was  put  before  opening  for  travel  was 
driving  15  pieciw  of  artillery,  with  50  horses  and 
300  men  on  lhe platform,  and  concentrating  them 
nt  different  points;  when  concentrated  as  mar  tlu> 
center  as  poas.ble.  the  deflection  of  the  c*bl«*j  w  aa 
increuai-d  3»v;  inches.  A  procession  ol  ?  000,  with 
a  military  bund,  marched  in  step  repeatedly  across 
the  bridge.  The  published  statement  of  the  trial 
load,  as  it  was  called,  was  as  follows:  The  break- 
ing stituu  of  the  wire  wos  102.427  lbs.  perrquare 
iuch.  and  it  was  tested  with  n  total  load  of  38,410 
lbs.  to  the  square  inch  of  cable;  or,  the  coefficient 
of  strength  ol  tho  cables  was  .375  of  their  i.ltiinsto 

102  427 

strength,  and  the  factor  of  safety  waa  — — —  as 

88,-110 

2.88.  The  hridgn  was  built  in  1834.  ami  is 
still  in  oouatant  use,  as  most  touiists  con 
testify,  but  probably  never  has  bien  loa/led 
to  within  une-r»urth  of  lis  strength  in  practice. 
This  illustration  is  given,  not  to  discridit  tbe 
custom  or  adopttDg  t  he  factor  of  safety  of  5  or 
even  6  for  structures  in  iron  and  steel. but  to  show 
the  ideal  nature  of  this  factor  when  applied  in  dis- 
regard of  the  <  iicumsUnc<-a  of  the  com*.  For  short 
iron  truss  bridges,  under  the  nctwn  of  modern  lo- 
comotives, the  live  load  per  lineal  foot  sometimes 
equals  lhe  dead  load,  and  for  long  spans  even,  tho 
live  load  per  lineal  foot  is  not  safely  taken  at  less 
than  one-half  of  the  weight  of  structure.  It  is 
manifestly  proper  in  such  cases,  therefore,  to  pro- 
vide a  margin  of  strength  Indicated  by  a  factor  of 
6;  but  wlw-ie  the  weluhl  of  the  structure  is  a  large 
multiple  of  the  possible  or  live  load  a  smaller  fac- 
tor or  margin  IS  proper. 

Taking  ttie  figures  of  the  engineers,  the  weight 
of  the  river  span  borne  by  the  cable*,  including 
their  own  weight,  is  5,03i  tons.  Tlu*  maximum 
live  load,  occasioned  by  loading  tbe  bridge  irom 
end  to  end,  would  give  on  this  span  1,311  tons,  and 
allowing  about  one-third  of  tiiia  to  be  borne  by  the 
stays,  would  leave  1.000  tona  lo  be  borne  by  ths 
cables,  or  the  live  load  is  to  the  dead  load  borne  by 
the  cables  as  1  to  S.  Accepting  the  factor  of 
aoTety  aa  determined  by  all  the  computors  to  be 
4. 14,  "let  us  see  what  this  means  in  the  present 
cose,  and  for  simplicity  of  calculation  call  the  fac- 
tor of  salety  4  Instead  of  4.14.  and  confine -mr con- 
sideration to  the  cables  and  the  dead  and  live  load 
borne  by  them  alone.  As  we  understand  this  ex- 
pression it  means  that  if  this  span  of  the  bridge 
were  under  its  maximum  live  load  of  1.000 
tons  it  would  require  four  times  this  load 
in  addition  to  thr.  itvitjht  of  four  await  brtdgts,  to 
equal  the  breaking  weight  of  I  tie  cables,  'lo  make 
this  clearer:  Tbe  weight  uf  this  span  borne  by 
cables  ia,  in  rmmd  numbers,  5.0LH)  ton*,  the  live 
load  nn  tile  cables  is  1.000  tons  with  a  lector  of  4, 
the  strength  of  the  cables  is  5 .000  *-  1.000  =  8.000 
X  4  =  £4,000  tons;  of  this,  subtiacting  the  weight 
ol  the  river  span  itself,  or  3.000  tons,  leaves  19,000 
tona,  or  iiiMrfem  time*  the  grtatest  (asasible  live 
load  which  can  be  put  upon  the  bridge,  would, 
with  the  weight  of  the  bridge  itself.  repro*ent  its 
breaking  weight  This  is  what  the  factor  of  aavfety 
in  this  bridgo  represents,  ami  not  that  the  bridge 
will  bear  but  four  times  the  maximum  live  load, 
ns  the  statement  of  tbe  r*resident  of  the  Board  of 
Trustees  might  lead  one  to  suppos".  Such  portions 
of  the  attuclure  as  may  be  exposed  to  shocks  or 
vibrations  have  the  full  factor  of  5  or  6,  but  tbe 
cables  wUl  never  be  ex|*oaed  to  such  variations  of 
IIMM,  anil  taken  in  connection  with  the  inertia  of 
tbe  mass  of  tbe  superstructure,  exhibit  an  ample 
margin  or  strength  for  all  the  service  which  it 
may  be  called  upon  to  meet. 


LAKE  GEORGE  WATER  SUPPLY. 


We  took  occasion  in  No.  10  of  Kmiim.i-jii.no 
Newh  Ui  nolice  the  fact  of  the  introduction  in  the 
Senate  ot  the  Slate  of  New  York  or  the  bill  to  in- 
corporate the  New  York  &  Hudson  Valley  Aque- 
duct Company  for  the  purpose  of  supplying  the 
cities  and  to*  us  on  the  Hudson  River,  including 
tbe  city  of  New  York,  with  pure  water  rrom  Lake 
George,  and  suited  the  general  features  or  lhe  proj- 
ect so  far  as  then  known.  The  report  of  the  Chief 
Engineer.  J.  T.  Fanning,  of  the  result*  or  his  ex- 
aminations, is  now  before  us,  and  we  make  such 
extracts  from  it  as  will  put  our  leaders  in  posses- 
sion of  the  facts  upon  which  the  petitioners  rely 
for  securing  a  charter  of  incorporation  from  the 
legislature. 

Isake  George,  in  Warren  County,  is  some  34  miles 
in  length,  and  of  on  average  width  ot  I'  j  miles, 
and  has  u  wiiter-ahcd  of  some  300  squine  miles. 
The  level  ot  the  lake  is  322  ft.  above  mean  tide, 
slid  distant  by  the  line  ot  survey  225  miles  rrom 
the  Hat  mi  River.  The  watei-slied  of  the  lake.  It 
will  np]iea-.  is  a  little  less  in  extent  than  that  of 
the C.oi on  River,  which,  at  present,  supplies  New 
Yolk  City.  Of  course,  there  would  be  no  object 
in  biinging  its  waters  to  the  city,  wi  re  there  no 
moans  nt  inci casing  the  supply  beyond  that 
.iffnrdcd  hv  the  shed  nf  the  lake  alone  ;  hut  the 
upi«'r  Hud  on.  alsivn  Glen's  Kails.  <lmin«  somn 
3.000  square  miles,  nnd  by  a  dam  across  the  Hudson 
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Biver  above  that  point,  is  made  tributary  to  the 
Uk.-,  rendering  the  hitter  in  a  measure  a  storage ; 
reservoir.  The  anulysi-- of  the  w»1rr»,  both  of  the 
lake  and  the  upper  Hudson  River,  are  shown 
favorably  in  coni|KiriMjn  with  other  waters  of 
city  supply*.  Taking  the  available  statistics  I 
of    rainfall    near    that     region,    the    j^jfe 1 

aa  probably  not  lets  iliau  40  in.,  and  deducting  N 
per  cent,  lor  various  Bources  of  loss,  concludes  that 
lntbedryest  year  7.8  in.  would  lie  aviiilsbln  for 
riparian  lights  and  13.3  in.  for  storage,  and  lb.it 
1,500.000,1  00  gallons  would  represent  the  daily 
average  •*  hich  mis/lit  ho  calculated  ujs>u  for  city 
supply,  Review  ing  the  pant  experience  of  the  city 
of  View  York  in  its  consumption  of  water  and  its 
needs  for  the  future,  the  engineer-  projects  the  pro- 
posed work  for  the  piesent  at  300.HUO.OWI  gallons 
dailv  brougtit  Intotbecliv.  Thin  is  secured  by  an 
open ciiualof CO  ft. m  widih  and  1/.  ft.  d-ep.  with  a 
fall  ui  0  in.  per  mil-:  the  banks  of  tno  canal 
revetted  with  stone,  and  in  localities  requiting  thut 
precaution,  paved  and  even  covered  wuh  a  roof- 
ing. The  trussing  of  depressed  valleys  being  ef- 
fected by  mean*  of  wrourht-iron  pipes  of  7  rt. 
diameter.  Raising  the  banks  ifl  in.  is  computed  as 
adding  In  the  flow  of  the  canal  100.000,000  gallons 
daily.  As  to  the  value  or  the  supply  fm  power  or 
otherwise  on  the  line  of  the  canal  follow  ing  the 
east  aide  of  the  river  valley  the  In  «bl»  at  various 
pilots  are  staled  us  folio  a  s:  Eievallou  of  Lake 
George.  S£!  ft.;  elevation  opposite  Troy.  .'Hi  ft.; 
elevation  opposite  Albany,  488  ft.;  elevation  op 
poeite  Hit  Item.  263  ft.;  elevation  opposite  Pough- 
keepsie.  24M  It.:  elevation  »np  .site  Fi»hkiil,  241  ft.; 
elevaioo  .  piiositc  P.-ekaki!l.  239  ft.;  elevation  op- 
1-osite  Sing  Sing.  323  ft.;  olevatir.ii  opposite  You- 
ker-,  SIS  ft. ;  elevation  at  Harlem  River,  200  ft. 

From  the  terminus  or  the  rum. I  near  High 
Bridge  the  w.<ler  will  be  conveyed  into  the  city  by 
iron  pipes,  which  may  he*  extended  to  Jersey  City, 
or,  indeed,  by  the  same  method  any  towns  or 
raw  along  the  valley  of  the  Hudson  may  be  sup- 
plied; the  approximate  estimate  of  the  cost  being 
for  310  miles  of  canal  $24)  300,000:  s-ven  miles  of 
tunnel.  $4.1)00,000;  ten  nilles  or  syphon.  fllO.OUO,- 
000:  and  tbe  Fudson  dam  nnd  canal,  land  and 
water  rights,  etc.,  engineering  and  contingencies, 
t8,l25,0l<0.  or  a  total  of  ^o.fiiS.OOO.  The  favor- 
able circumstances  in  connection  w  ith  the  lo.-atiun 
of  the  line,  and  the  facilities  for  'rnnsporlation  of 
labor  and  material,  both  by  wuier  and  ruilrnd.  it 
is  expected,  will  limit  the  time  requited  f.  r  the 
completion  of  the  work  Ui  that  neceaaary  for  the 
ran*  difficult  portion  or  it,  say  the  tunnels— or 
about  ihree  and  a  half  years.  Front  the  census 
statistics  of  the  State  for  lt*76,  it  appears  that 
nearly  40  per  cent,  of  the  p>pula(ioD  or  the  State 
in  the  thirty  towns  on  the  river,  rosy  re  more  or 
lea.  benefited  directly  by  the  construction  of  this 


the  comfort,  safety  and  health  of  the  eltUen*  In 
boiutehsild,  orocc,  shop  and  public  park,  nnd  develop 
rhe  weaith-prndix-ttig  re«mrt«  of  the  city.  ltcrnnd 
this  it  sill  give  the  cities  uIodr  the  Hudson  that  desire 
to  avail  fhe*mrielvcs.  all  tbe  advantsj**.*  of  u  puts  and 


ell 


et  debt 


and 

i>r  b< 


r  Am 

level. ipme lit  Slid 
slnna*  the  saorsw 
rte  Hoilsan  River, 
alueorihe  State, 
o  a  rapid  derelop- 
niSeent  future. 
a-resl.  as  at  pre-en', 
hundred  and  thlrtv- 
rten  p 


Jaot  wati-r  supply  that 
It  will  give  ikl  and  IlupeU 
oicupstinn  of  tbe  man  uracil 
nf  ITS i  miles  r>r  navigable  cb 
it  will  indirectlv  augment  tl 
audit  will  brermMais-wrrfu] 
mi  nt  M  Ihe  onimonmHiilili 
••  While  New  York  City  Is 
wltti  s  tsindisl  dMiC  race* 
Ave  million  dollar*  and  n 
total  valuatsm  of  rail 
pro  battle  lh,t  a  me  jurity 
as  yuu  have  dtsue,  tbat  It.  is  n 
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r«r  the  bewfls  ol  herself  and 
so  much  r,r  an  umtsi-takm**;  ai 
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jeet  for  private  enterprise,  nnd  results  bave  sotuelimes 
proved,  in  nmilar  examples  of  lew  in*tf*iiitude,  that 
private  enterprise  sucs-eees  In  iiegc.ni tatiug;  for  necessary 
wster  right*  aed  land  ami  executing  rie*-ew>sry  works 
with  more  marked  economy  than  public  ofti'lsl*. 

"  Tne  Income  in  tbe  year  1HVJ  from  water  rents  fnm 
pit  cs  already  laid  in  the  several  cities  nsineil  that  may 
avail  themselves  of  a  supplv  of  water  from  the  proposed 
work*  exceeded  three  million  dollar--,  and  tbe  annual 
Income  may  reswoitatily  he  *x|iected  to  be  cqmhlvratily 
enhano  d  by  tbe  Increased  demand  rnr  a  «upei»ne  anil 
ample  supply  nf  water  with  increased  pressure,  to  that 
if  yuo  shall  be  able  to  make  reasonable  contracts  for 


fears  that  between  increasing  output  at 
the  possibility  or  imports,  consumers  expect  to  buy 
chenper  by  delay.  An  ultimate  decline  in  iron 
ami  steel  is  inevitable,  Imt  an  urgent  demand  is 
keeping  the  tendency  in  check. 

Tariff  legislation  is  progressing  slowly.  The. 
proposed  reference  of  the  entire  matter  to  a  com- 
uiUMon  will  prevent  ambitious  persona  from  grati- 
fying selfish  persons  to  make  political  capital, 
but  it  will  meet  the  views  of  the  great  body  of  the 
people,  who  desire  to  see  impart) 
enacted. 


[vrvinnl  pr'vertv,  :t  it 
r  citfsens  w  ill  conclude, 
I  now  expedient  for  her 
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nc  this  wster  vou  msy  expect  a  fair  renmiiera- 
your  ou'lay  at  ibe  outset,  siel  a  conUnusliy 
unit  Income  as  ill*  deoasnd  for  water  Increases 


|  ar- 
ranged and  discussed  with  ability  tinder  the  follow- 
ing heads,and  n-rerring  to  diagrams  of  sections  of 
caunland  general  mapnf  tiinonntry:  Altitudes  of 
the  Lake  Waters.  Availability  of  the  Water-shed. 
Available  Volumes  of  Water.  Quality  of  the 
Water.  Quantity  uf  Water  Required  in  the  City. 
Met  hi  si  of  Construction.  Estimate  of  Cost.  Time 
Require  1  for  C  instruction.  Extended  Usefulness 
of  the  Water.  Stitistical  Tables.  Unless  by 
copious  extracts,  too  extended  for  the  present 
article,  it  would  be  diffl<  u't  to  do  justice  to  the 
rciK>rt,  which  goes  less  into  the  engines-ring  prob- 
lems to  be  solved  and  the  method*  in  deiad  for 
their  solution,  than  to  thn  nen.-rul  principles  in- 
volveii,  which,  in  the  opinion  of  the  petitioners, 
justified  their  application  at  this  lime  for  legisla- 
tive authority  for  the  construction  of  the  work. 
A  brief  recapitulation  of  the  bearing  of  the  pro- 
posed work  on  the  future  of  this  city  and  the 
valley  of  the  Hudson  is  shown,  however,  and  we 
!  from  it  as  follows: 


"In  recapitulation  It  will  be  orssrved  that  we  have 
tbat  the  waters  of  I.tku  ftoorge  and  tbe  tlpp-r 
i  msy.  by  the  uas  of  a  short  tunnel,  he  uia^e 
■Is— tbat  thev  may  be  conducted  by  an  even  flow 
tfarouakout  the  vsar  br  a  canal  to  New  York  City,  and 
by  pipes  to  the  ramain'Im;  cities  of  the  harbor  and  tbe 
Hodsnn  Valley— that  they  bsvs  sufficient  altitude  to 
reach  New  York  City  with  approximatrJy  300  ft.  head 
above  tide-water— that  Ia»ke  Oeoiye,  as  it  is  intes.ded  to 
dsvskip  IU  will  equahiD  the  a  rm  of  l.MSj.OOO  ixki  gal- 
lons of  wster  daily,  a  supply  for  lO.tsgl.tlOO  people, 
with'tut  Injury  to  existing  water  rlxhts—  tbst  lho  wbUt 
is  of  exceptional  purity,  aud  the  conditions  am  favor- 
able for  the  maintenance  or  the  puri'y  or  the  wn'er— 
tbat  AOO.OOO.OOO  gallons  of  water  can  be  broujrht  down 
to  thn  cities  within  about  three  years,  and  tbat  tbe 
capacity  of  the  canal  may  be  readily  ami  cheaply 
tDcresiaisJ  as  tne  requirement  it  of  tbe  city  increase. 

■-A*  re»|»»cU  tbo  city  of  New  York,  it  bis  been  snown 
that  an  nhundant  supply  of  water  and  Incrvaaed  pres 
aure  will  enoisirage  new  nrsnu  aeturinji  and  commer- 
cial enterpriaea  in  tlw  C'ty,  Improve  the  sani  ary  ou,- 
dlttons,  more  effieteotly  protect  bfe  and  property  rr<*m 
fire,  relieve  tbe  i.itisi»li*  of  tlie  unuoysnce  also  extsmaro? 
purapine  tbelr  ludivntusl  kuhiII'S  to  illanaan  Isreedtilj: 
tank-  Tie  doinsetac  use,  (live  thenl  hydenullc  paaumitrr 
elevators  In  t he  r  commercial  ami  domestic-  huililino, 
Itive  Ibem  pure  and  iweet  water  to  drink  all  ttie  year 
d.  supply  tlwir  park  lakes  and  rouutains,  and  public 
Icing  rouutains,  and  thus  in  many  ways  tend  tnen- 


THE  IRON  TRADE. 

The  output  of  iron  and  steel  is  apparently 
steadily  increasing,  aa  is  evidenced  by  the  increase 
of  furnaces  in  blast  and  the  increased  production 
of  those  alrcadv  in  blast.  The  announcement  of 
new*  rolling  mills  |iroiected  or  under  construction 
is  fns-ueut.  A  half -dozen  are  now  under  way  in 
,  and,  perhaps,  as  many  more  are 
A  falling  off  in  railroad  enterprise,  or 
poor  crops,  either  or  both,  will  dampen  enterprise 
In  iron  making.  Railroad  stocks  and  bonds  are  at 
present  in  excess  of  demand,  and  hence  an  un- 
favorable impression  has  gone  nbmnd,  which,  in 
some  directions,  has  brought  about  a  restriction  of 
operations.  It  is  us  well  that  a  check  should  be 
places!  upon  railway  enterprise  by  prudence.  The 
legitimate  iieceaaities  of  the  country  are  expanding 
very  rapidly,  and  to  provide  for  them  will  call 
into  use  all  bur  present  productive  capacity. 

There  lias  been  very  little  failure  among  buyers 
of  railway  material  to  take  and  pay  for  material 
ordered,  'in  fact,  there  has  been  very  little  retrac- 
ing of  steps  taken  in  cotistructiun.  West  of  the 
Mississippi  there  was  some  undue  activity,  arising 
out  of  efforts  of  one  set  »f  capitalists  to  anticipate 
another  set.  The  rainsolulatlon  of  these  interests 
into  the  Gould  system  has  led  to  a  reUnouishment 
of  the  construction  of  some  conteuiplntetl  mileage. 
Apart  from  this,  enterprise  has  not  been  seriously 
checked,  nie difficulty,  and,  in  fact,  impossibility 
of  obtaining  rails,  ami  other  material,  including 
rolling  stock  and  motive  power,  hits  rctardrxl  con- 
struction here  and  there.  Besides  this,  contem- 
plated repairs  have  been  postponed  in  some  cases. 
The  investing  public,  who  have  the  utmost  confi- 
dence in  our  railway  system,  and  who  have,  per- 
haps, too  little  fear  of  too  much  mileage,  demand 
a  system  of  railway  management  which  will  make 
investments  more  secure,  and  which  will,  if  possi- 
ble, give  sUa-kholders  more  control  of  their 
properly  than  they  now*  •seem  to  possess.  Manu- 
facturers of  rails,  locomotives  and  rolling  stock 
have  hud  very  few  intimations  of  declining  ac- 
tivity in  railway  construi-tinn,  although  there  are 
undoubtedly  causes  nt  work,  which,  if  unopposed 
or  nullified,  will  in  time  produce  evidences  of  the 
fact  in  diminishing  orders.  The  rush  of  emigrants 
continues.  The  movement  of  population  from  the 
Eastern  States  to  tbe  Western  lias  been  lessened 
by  the  incrrsasing  industrial  tctivity;  yet,  there  i» 
an  increasing  nn-esaity  for  new  roads  west. 

The  Bc-swcmer  mills  now  control  the  American 
demand.  Contracts  have  been  recently  entered  into 
for  steel  rails  under  iM  per  ton,  and  nrquireiuenta 
of  great  magnitude  are  now  under  consideration 
for  winter  and  spring  delivery.  The  ordering  of 
rails  abroad  has  practically  ceased,  except  for  one 
or  two  localities,  where  foreign  freights  are  lower 
than  freights  from  American  mills.  At  present 
home  rails  can  he  furnished  at  mill  $5  per  ton 
cheaper  than  foreign  mils  can  be  delivered  at  tide. 
Competition  may  lessen  this  figure,  but  increasing 
capacity  here  may  slill  further  reduce  home  quo- 
tations. 

The  various  other  branches  of  the  iron  market 
are  in  a  healthy  condition.  Mills  are  generally 
crowded  with  orders,  though  for  shorter  times 
than  a  few  months  ago.  Supply  luia  virtually 
overtaken  demand,  and  hence  curisuiiicrs  do  not 
feel  it  necessary  to  order  more  iron  than  they 
require.  The  spring  demand  is  backward,  not 
of  de  -lining  consumption,  hut  because  of 


PERSONAL. 

Mr.  O.  E.  FaRNrworth,  formerly  of  the  Missouri 
Bridire  Company  nrd  n  large  contractor  Tor  bridges 
on  the  Om-iha  extension  <>r  tlio  Missouri  Pacific, 
died  recently  at  Doniphan.  Kansas. 

W.  W.  Cor  has  heen  appointed  chief  engineer  of 
the  Norfolk  cfc  Western  Railroad  ;  headquarters  at 
Roanoke,  Vn.  On  the  same  rond  George,  Hoffman 
has  been  appointed  engineer  maintenance  of  way, 
with  headquarters  at  Lynchburg. 

Mr.  Jas.  H.  Handvsidr,  formerly  of  the  con- 
tracting firm  of  engineers  of  W.  R  &  1  Handy- 
side,  later  managing  director  of  theOgereT  Works, 
Russia,  ami  for  the  last  thirteen  years  managing 
director  nt  ihe  works  of  Tbomsou.  Sterne  A  Co.. 
Glasgow,  died  in  that  city  recently  at  tbe  age  of 
fnrty-six  years. 

Gcceral  Makaiikr  OnKLl.  and  Chief  Engineer 
Graham,  of  tbe  Chicago,  Texas  A  Mexican  Cen- 
tral Railroad  have  tenor-red  their  resignations  for 
reasons  not  made  public.  Rumor  has  it,  however, 
that  legal  processlings  are  to  be  begun  against  the 
company  in  the  interest  of  creditors  who  desire  the 
appointment  of  a  receiver. 

Mr  Thomar  Avruxa,  the  senior  partner  of  the 
firm  of  Aveling&  Port>r.  Ihe  well-known  manu- 
facturers nf  steam  road  rollers,  died  March  7  at 
the  age  of  M»  vears  Mr.  Aveling  was  a  mrmbrr 
of  the  Institution  of  Civil  Engineers,  and  also  of 
thelnstiiuConi.f  Mechanical  F-ngineers,  and  of 
the  Iron  I 


UNITED  STATES  AWARDS  AT  THE 
EXHIBITION. 

Gen.  Wright,  Chief  of  Engineers,  has  received  a 
report  from  Captain  George  M.  Wheeler,  delegate 
of  the  United  States  to  the  (leiijrniplilcal  Exhila- 
tion  nnd  Congress  at  Venice,  showing  that  the  fol- 
lowing awards  were  made  to  tlie  United  States: 

Class  1  (Mathematical  Geography.  Geodesy  and 
Topngraphv).— First.  Corns  of  Military  Engineers, 
;  for  tlie  completeness  of  its  works.— Letter  of  dis- 
j  tinctiou.  8econd,  Geograplilcal  survoy  of  the  War 
'  Department,  for  completeness  of  works.-— Letter 
'  of  distinction. 

Class  2  (Hydi-ographv ),— Third,  Treasury  De-part- 
ment.  Coast  and  Geodic  Survey,  for  ila  work  rela- 
tive to  the  Gulf  of  Mexico.— Letter  of  distinction. 
Fourth.  Navv  Department,  for  tbe  completeness  of 
j  its  works.— Letter  of  distinction.  Fifth,  Treasury 
Department  lighthouse  Board  for  publications  and 
charts  of  lighthouses.— Diploma  of  honor  of  tbe 
first  class. 

Class  It  (Physical  Geography ,  Meteorology.  Geolo- 
gy. Zoology  and  Botanv>.-— Sixth,  War  Deport- 
ment, for  completeness  of  works.  Given  more  es- 
pecially on  account  of  publications  of  geological 
explorations  of  the  40th  parallel.— Letter  of  dis- 
tinction. Seventh,  War  Department,  United  States 
Geographical  Survev,  for  the  completeness  of  its 
•works.— Letter  of  distinction.  Eighth.  War  De- 
partment, Meteorological  Bureau  and  Signal  Ser- 
vice, for  tri-daily  weather  charts  from  November  I , 
IH71.  to  December  SI.  1879.— Letter  of  distinction. 

Class  7  (Commercial  and  Statistical  Gco-rophy). 
—Ninth.  Post-Office  Department,  for  publications 
relative  to  the  service  of  the  poe-t-olKce,  postal 
charts,  laws  and  regulations,  guide  reports,  Ac. — 
Letter  of  distinction.  Tenth,  Commissioner  of  Ag- 
ricuture,  for  annual  reports. — Diploma  of  honor 
of  the  second  class.  Eleventh,  Bureau  of  Statis- 
tics, for  the  completion  of  its  works.—  Honorable 

TlaT-8  (Explorations  and  Surveys, -Twelfth, 
War  Department,  for  its  various  explorations.— 
letter  of  distinction. 

Letter-,  of  distinction  were  the  highest  awards 
conferred,  diplomas  of  honor  and  honorable  men- 
tion following  successively. 


THE  TEMPERATURE  OF  TUNNELS. 

Observations  in  shafts,  mines  and  borings  show 
that  at  a  certain  deplli  (about  29  meters)  below  lho 
surface  ihe  temprruture  is  Ihe  same  all  lb-  year 
round.  The  exact  law  as  to  increase  of  temp  -ra- 
turehevond  that  depth  is  not  known;  il"a»- 
notued,  however,  that  it  rises  from  0.08  toOA33 
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•  O.  for  each  addition*]  meter  of  depth,  eon- 
ally  by  1  degree  for  every  80  to  83  mrtrni  of 
.  .  Special  circumstances,  such  on  the  influx 
of  warm  water,  decomposition  of  gravel  and  feld- 
spar, alow  combustion  of  coal,  etc.,  mar.  natur- 
ally, inmlve  changes  in  certain  places.  Thus,  in 
the  oel«brated  Comstock  ntinea,  Nevada,  a  tem- 
perature of  40  lo  SO  degrees  C.  prevails  at  a  deptb 
of  600  to  800  meters.  But  the  depth  reached  hy 
mines  is  by  no  mean*  so  great  as  the  height  of 
the  mountains  saperineumhent  upon  the  tunnels 
which  are  pawing  under  the  Alps,  or  are  to  be 
made  through  them.  Fortunately,  the  above  in- 
crease of  temperature  docs  not  tuke  place  in  tun- 
nels, but  atauds  in  relation  to  observations  in 
plaius  or  on  mountains  of  medium  height.  Tike 
Mont  Cents  Tunnel,  for  instance,  at  its  center  is 
about  I.S90  meters  above  sea-level;  the  highest 
part  or  the  moutain  chain  below  which  it  runs  fa 
1,600  meters  higher.  The  prevailing  temperature 
there  is  for  the  air,  6  degrees  C.i  lor  the  moun- 
tains, I  degree  C. ;  tile  temperature  ob- 
served in  the  tunnel  shortly  after  its  com- 
pletion was29l2'  degrees  C,  making  a  dinVrrnce 
froni  the  summit  to  the  tunnel  ceuterof  341* «  de- 
grees C.  Thus,  the  incrctuie  of  temperature  would 
be  1  degree  C.  to  atiout  62  meters  depth  under  the 
o  chain.    We  pnsse*s  very  exact  srieiilirie 


per  hour  and  work  ixith  sides  of  ledger  nt  once; 
but  it  is  also  ndapled  to  ascertain  overage  haul  or 
caith,  speed  of  pulleys,  etc. 

The  Secretary  presented  a  description  of  Uefrn- 
bach's  rail  joint.  Howard  Mi  why, 

Secretary  and  Treasurer. 

MICHIGAN  ASSOCIATION"  OK  SURVEYORS 
AND  CIVIL  ENGINEERS. 


The  third  annual  meeting  of  the  above  associa- 
tion was  held  at  Lansing,  Mich.,  uu  the  lOib.  Uth 
and  13th  of  January  last,  and  the  Proceedings,  in  a 
printed  pamphlet  of  flltv-rlx  octavo  pages,  are  Just 
received.  There  aie  114  members.  The  ofllcers 
for  1MS2  are:  Prof.  Cha».  E  Greene,  of  Michigan 
University.  President;  nine  vice  presidents  repre- 
senting earh  <>t  the  State  Congressional  Districts 
Prof.  R.  C.  Carpenter,  of  the  State  Agricultural 
College  at  J.nnsing,  is  Secretary  and  Treasurer: 
and  then-  are.  also  an  Executive  Committee,  a 
Special  Committee  on  Manual, and  a  Special  Com- 
mittee on  Legislation. 

The  Pronssdings  grows  In  value  with  each  num- 
ber, and  already  those  puhlislicd  form  a  most  valu- 
able enmjs'iidium  of  infonnation  for  practical " 


equalized  by  a  reservoir  of  1,000,000 
ily,  200  ft.'  above  the  distribution 
wiought-iron  Maud  pipe  4  It.  in 
overflow.  The  ordinary  pre* 


ami  a 


unci  in  the 


Im.  p*  r » 

en  used  to  12'5  lbs.  by  making 
with  the  high  reservoir. 

Distribution  was  at  flist  by  wrougbt-lron  and 
cement  pipe.  Cast  iron  pipe  Is  now  used,  and  has 
been  largely  substituted  for  the  other  in  the  old 
mains.  Ihere  are  now  SBlj  miles  of  pl|ie  in  use, 
with  106  nrehvdraiits.au  gates  and  1.047  tana. 
The  city  pays  $3,000  |st  year  for  public  supply. 

Service  pipes  are  of  lead  and  of  galvaiiixed  iron. 

Tin.  population  in  1  -80  wi.s  44.MO,  and  the  daily 
consumption  5,1  00,000  gallons. 

Tin-  Gas  and  Water  Company  has  a  capital  of 
$446,000.  The  works  for  supplving  both  gas  »nd 
water  have  cost  $680,000.  No  further  liuancial 
statements  are  furnished. 

The  positions  of  superintendents  and  engineer 
have  been  tilled  by  John  Merrill,  hi.  Charles  iuller, 
Henry  Battin  anil  the  present  incumbent.  C.  E. 


surveyors,  while  there  are  several  |nis-rs  of  value 
,,  to  civil  engineers.    The  istpem  published  in  the 
oteeratiimsontj^  Prrieeedings  Include  A  BUI  to  Establish  a 


tunnel.   Theinflmnceof  the  outer  temperature  Is  goard  0f  Commissioners  of  Survevs 


felt  for  only  3  to  8  kilometers  in  the  tunnel;  thence 
the  temperature  depends  upon  the  mass  of  the 
overlying  rock.  In  the  center  of  the  tunnel,  1,144 
meters  above  sea-level,  the  temperature  is  30'  j  de- 
grees C;  on  the  summit.  1,700  meters  higher  — 1 
degree  C.  M.  Dubois-Reymond,  who  assisted  in 
making  observations  in  the  8t.  Gotthard  tunnel. 
■  to  the  conclusion  that  work  may  be  carried 


on  just  as  easily  In  a  dry  atmosphere  of  SO  degrees 
C.  as  in  a  moist  atmosphere  of  40  degrees  C;  those 
mlng  the  limits  within  which 
of  time. 


two  figures 

fa  able  to  work  for  any  lengtli 
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published  in  Exoihekrixu  NkwsI;  Foundations  and 
Piers  of  the  Wheeling  &  Lake  Erie  R.  R.  Bridge 
across  the  Mnumce  River  at  Toledo,  Ohio,  bv  Prof. 
Charles  E.  Greene;  Water- Work«  for  SmalfCitics, 
hy  G.  W.  Pearsons,  C.  K.,  of  Karons  City  ;  Con- 
stmelionof  the  Miehigitn  Reform  School  for  Girls 
at  Adrinn,  by  Burton  Kent,  Superintendent  of  (^in- 
struction :  Comisiss  Deviations  on  Vessel*  and  the 
Conversion  of  (  on-pass  Courses,  by  H.  C.  Pearsons, 
U.  S.  Inspector  of  Steam  Vessels :  Drainage  En- 
gineering, by  Prof.  R.  C.  Carpenter;  Practical 
Questions  in'Land  Surveying  :  Subdlvhdou  of  Sec- 
tions :  Horizontal  and  Vertical  Distances  without 
the  Use  of  a  Vertical  Arc  or  Stadia  Wires,  bv  II. 
C.  Pearsons,  and  a  Table  of  Variations  of  the  Nee- 
dle. The  papers  are  written  by  men  well  vein-ed  in 
'  both  theory  and  practice,  but  are  prepared  with  a 
1  view  of  bring  so  easily  <-omprrhcnded  as  to  be  of 
i  dailv  use  to  tin-  average  surveyor  or  engineer. 
I  The  secretary,  in  opening  his  re|Kirt,  makes  the 
Ilering  in  the  chair.  Twenty-  rhe).rfu|  ntmn*  ,|m,  ..,„„  present  winter  luis 
^•visitors  present.  _  1  ■,„.„  out.  ur  t|M.  m<-l  favorable  for  active  survey- 

ing and  engineering  wrark  ever  experienced  in  the 
State."  and  of  the  society  he  remark-  that  "this 
association  is  the  only  bond  of  union  between 
individual  surveyors  and  engineers  of  our  State:  it 
affords  to  them  a  means  of  mutual  acquaintance, 
of  education,  and  finally  constitutes  an  organized 
liody  which  can  bp  marie  to  exert  a  great  influence 
in  securing  desired  legislation.  The  aim  is  to  com- 
pactly unite  all  civil  engineers  and  surveyors, 
whatever  special  branch  they  may  follow;  and  to 
secure  that  end,  matters  of  intorcst  tocach  particu- 
lar proft-sjiion  will  receive  attention  nt  the  regular 
meeting."  Tlie  |>am|ililct  Is  for  sale  at  twenty-five 
cents,  and  can  Is-  had  "f  the  secretary.  Prof.  Car- 
penter, at  " 


i  or  recr-lar  X 
Jfurrn  18,  IBM. 
President  Rudolph 
two  members  and  litre 

President  Rudolph  Ilering  presented  antes  on 
the  Resistance  to  Traction  on  Streets,  giving  re- 
I  compiled  from  various  authors  who  had  ex- 
on  the  subject.  Resistance  varies 
rly  as  the  weight,  being  great  for  heavy  loads 
and  almost  nothing  for  light  tileamro  carriage!. 
It  increases  on  paved  streets  with  the  velocity  and 
as  the  diameter  or  the  wheels  liecomes  less.  The 
width  of  tire  has  little  influence,  on  hard  and 
smooth  roads,  especially  for  light  loads,  while  it 
has  considerable  Influence  on  soft  and  rough 
roads,  particularly  when  the  load  is  heavy.  The 
moat  economical  conditions  for  traction,  there- 
fore, are  a  hard  and  smooth  surface,  large  wheels 
and  broad  tires;  the  latter  for  heavy  loads  drawn 
on  rough  roads.  To  draw  a  load  on  sand  requires 
a  power  equal  to  I  its  weight,  on  ordinary  earth 

on  hard  clay      on  ordinary  cobble-stones 
on  good  cobble  pavements  A,  on  ordinary  Belgian 
blocks  ,„.  on  London  blocks       on  asphalt 
and  on  iron  rails  ,it  of  the  load. 

The  economy  in  horse-power  obtained  by  using 
the  hardest  and  smcsdhest  roads  is  clearly  shown. 
If  one  horse  can  just  draw  a  load,  on  n  level,  over 
iron  rails,  it  will  lake  l*^  horses  to  draw  it  over 
asphalt,  -!; ,  over  the  best  Belgian,  5 over  ordinary 
Belgian.  7  over  a  good  cobble-atom*,  la  over  a  bail 


THE  HISTORY  AND  STATISTICS  OF  AMER1 
CAN  WATER  WORKS. 

BY  J.  JAMKK  E.  CROia,  H,  Alt.  SOC.  C.  K. 


Contrnnru*  from  jwoe  100. 

CO!  —  SCHANTOV. 

Scranton.  Pennsylvania,  in  1st.  41'  28'  N..  long, 
i'  SIT  W.,  is  on'  both  sides  of  a  wide  valley 
through  which  flow  the  Lackawanna  River  and 
1  Meadow  hmolcs 

l«)  rough 


cobble-stone.  20  over  an  ordinary'  earth  road  and  j  Roaring  and  St> fjord  Meadow  brooks. 
40  over  a  sandy  road.  Settled  in  178*.  it  was  incorporated  asa 

Mr,  D.  H.  Shcdaker  exhibited  a  large  and  very  1  in  I  MM  and  as  a  city  in  I860, 
complete  work  on  "The  Art  of  Surveying,"  by 
John  Wing,  published  in  1609,  and  presented  re- 
port of  Mr.  Heber  S.  Thompson.  Engineer  Girard 
Estate,  upon  the  extinguishment  of  the  fire  at 
Kehley"a  Run  Colliery. 

Mr.  W.  8.  Auchincwwa  exhibited 
machine,  which  consists  of  a  stand 
rights  which  support  a  rectangubir  pan  29  in.  long 
and  about  10  in.  wide.  The  edges  of  this  pan  are 
formed  of  tubes,  which  slide  through  the  bearings  In  1871  the  works  were  enlarged  and  reb 
and  inclose  rods  forming  counterweights.  These  i  after  the  plana  and  under  the  superintrodeno 
rods  are  connected  by  pullers  with  the  pan  so  that.  C.  E.  Judson.  C.  E. 


Water-works  were  built  for  a  priv 
in  1847  by  Joseph  Battin,  taking  the  supply 
the  river  by  pumping.    In  1866,  the  sulphuric  acid 
in  the  mine  waters  draining  into  the  brook  pol- 
luted tile  supply  to  such  an  extent  that  the  source 
libited  his  averaging  ,  was  rhang-sl  to  a  reservoir  on  Roaring  Brook.  4 % 
stand  with  two  up-  miles  from  the  city  and  400  ft.  above  the  1  .n,  kv. 
igubir  pan  29  in.  long  |  wanna  River,  or  300  ft.  above  the  general  level  of 


the  cltv 


when  it  is  moved  in  one  direction,  they  more  in 
the  other  ami  so  preserve  the  equilibrium. 

The  pan  is  divided  into  equal 
angles  to  its  length. 


Paper  scales,  graduated  for  various  uses,  accom-  [  lug  Brook,  on  w 
my  tit*  machine,  and  tb 


Waier  ts  taken  from  a  mountain  lake  of  196  acres 
area,  with  one  square  mile  of  water  shed.  19  miles 
[rom  the  city.  It  contains  300.000,000  gallons.  The 
water  flows  from  it  through  the  channel  of  Ruar 


Yreka.  California,  in  lat.  43'  N..  long.  120*  W., 
is  in  the  heart  of  the  Rocky  Mountains.  Settled 
in  1841  it  was  Incorporated  as  a  village  in  180fi. 
Water-works  were  built  in  1801  by  private  enter- 
prise, collecting  the  water  of  a  number  of  spring! 
ov  a  wisalen  trough  8  in.  square,  with  a  fall  of  1 
in  200,  and  lea.ling  it  to  a  wooden  tank  holding 
60,000  gallons,  and  situatiil  from  22  to  50  ft.  abovo 
the  town.  The  water  is  conveyed  from  the  cistern 
half  a  mile  through  Isintl  iiiuc  logs  of  6-in.  diame- 
ter and  distributed  through  4-iti.  cast-iron  pipe- 
There  are  12  fire  cisterns  arid  DO  taps.  The  town 
does  not  pay  for  use  of  water. 

The  population  in  1M80  was  1,400.  and  the  dally 
consumption  80.000  gallons. 

The  works  coat  $10,000.     No  further  financial 
statistics  are  given. 
Henry  Scheld  is  the  Manager. 

ccuil.— cltn-sRA, 
Chelsea,  Massachusetts,  in  lat.  42-  24  N.,  long. 
71- 1  \V\,  is  on  the  Mystic  River,  opposite  to  Boston. 
It  was  settled  in  1738,  and  incorporated  as  a  city 
in  IW.  Water-works  were  built  by  the  city  in 
1MII7,  after  the  plai  s  or  T.  E.  Ames,  and  under 
superintendence  of  William  A.  Williams.  Water 
was  taken  from  Mystic;  Lake,  under  a  contract 
with  t"e  city  of  Charlestown,  which  at  that  time 
controlled  the  lake.  The  works  at  the  lake,  now 
owned  hy  the  city  of  Boston,  were  descrits-d  in 
ExiinRRsixo  News  of  April  2,  1H81.  The  distri- 
bution in  Chelsea  Is  by  'ii1  miles  of  pipe,  of  from 
10-in.  to  ;t- diameter.  The  first  pipe  laid  were 
of  wrought  iron  and  cement.  The  extensions 
since  IS74  have  been  of  c^st  iron.  There  are  in 
use  iSflflre  hydraUs,  338  gates.  4,171  taps  and  17 
meters.  The'citv  pavs  for  us.i  uf  tire  hvdrants, 
|28  for  each  340  inhabitant*.  Lead  service  pipes  are 
used.  The  population  in  1*80  was  21.783.  and  the 
dally  consumption  was  about  1 ,1100,000  gallons. 

The  works  have  co-l  ».k">4  211.  or  exclusive  of 
interest  on  the  debt  of  fl'OO.OOO  at  6  per  cent. 

The  cost  of  maintenance  in  1880  was  f-J, 038.05. 
and  the  interest  on  bonds  and  on  pipe  across  tho 
Chvrlcs  River  was  $14,380.43.  Tho  receipts  were 
$13,210,118. 

The  woiks  are  mannged  by  a  board  of  three 
ctsmmissioners.  Caleb  Lombard  is  the  general 
agent. 

ocuv.— mtuni*. 

Petaluma,  California.  In  lat.  88'  18  N..long.  123* 
87  W.,  is  on  Petaluma  Creek,  at  the  head  of  naviga- 
tion. 10  miles  from  San  Pahlo  Bay.  in  a  valley 
surrounded  by  hills.  Settled  in  1842.  it  was  incor- 
porated in  1837.  Water-works  were  l*uilt  in  1879 
for  a  private  company  by  M.  J.  Millrr,  after  the 
plans  of  Thomas  Bros.  The  supplv  is  taken  from 
mountain  streams,  draining  20  square  miles.  A 
7-in.  riveted  wrought-iron  pipe  conveys  the 
water  to  a  reservoir  140  ft.  square,  in  c 
and  lined  with  brick,  holding  2,000, 
175  ft.  alsive  the  town. 

Distribution  is  by  cast-iron  and  some  riveted 
wrought-iron  pij*'.  Twcrity-tivc  miles  are  laid,  with 
18  fire  hydrants,  8  gates  and  650  taps.  The  to— n 
does  not  pay  for  hydrants.  The  population  i» 
4.000.    Tho  consumption  is  not  known. 

The  capital  stock  of  the  company  is  $140,000. 
The  works  have  cost  $180,000.  and  the  reocipti 
so  far  have  amounted  to  $94,000.  There  is  no 
debt. 

The  expense*  in  1980  were  $4,800.  nnd  the  re- 


t  he  adjust  mentis  so 
rate  that  the  absence  of  a  scale,  which  forms  pan 
of  the  balanced  weight  of  the  pan,  throws  the  ma- 
chine entirely  out  of  balance.  A  convenient  aerie! 
of  weights  is  provided  It  compose  the  quantities 
to  be  averaged.  We  place  these  in  grooves  oppo- 
site their  appropriate  points  on  the  scale,  slide  the 
pan  until  in  equilibrium  and  read  the  average  at 
once  from  the  scale,  at  the  point  of  support. 

This  machine  was  designed  especially  to  average 
commercial  accounts,  and  Can  solve  100  account. 


4>,  miles  from  tlte  city,  by  s  dam  of  stone  mason- 
ry 830  It  long  and  34  ft.  high.  8  ft.  wide  at  ton 
and  33  ft.  at  bottom,  except  for  100  ft.,  which  Is 
84  ft.  wide.  The  upstream  face  is  vertical  and  tire 
lower  face  hatters  1  in  8.  The  spillway,  100  ft.  long, 
is  stepped  on  the  f«ce  with  cut  stone. 

Too  water  shed  above  this  dam  is  18  miles  long 
and  k".j  mi  I.  si  wide.  Tlieriservoirhnkls8u.000.000 
gallons.    The  water  is  pas*  d  through  a  sand  and  I  8  squire 'mile. . 
gravel  filter  into  two  lines  or  10-in.  ca-t-iron  pipe.     An  earth  dam,  234  fL  long  and  30  ft.  high,  with, 
which  convey  it  to  the  distribution.     Pressure  fa  |  rubble  masonry  heart  wall,  8  ft.  wide 


CCLV. — TORRINOTON. 

Torrington.  Connecticut,  in  hit.  41'  40'  N.,  long. 
78  13  W,.  is  on  n  small  stream,  in  a  broken  and 
rockv  countrv.    It  was  settled  about  1800. 

Water- works  were  built  by  a  private  company  in 
1878,  after  the  plans  of  William  B.  Rider,  taking 
the  supply  from  the  stream,  which  drains  about 
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:  reservoir  of 
0  gallons  at 


and  8  ft.  at  top,  forma  an  iiupoundl 
H  acres  am.  and  holding  18,000.1 
173  ft.  above  the  town. 

The  water  Is  Altered  before  entering  the  dis- 
tribution pipe*,  by  being  passed  through  i-harooal 
and  thin  through  sponge,  witli  satisfactory  result* 
Distribution  in  bv  cast-iron  pipe,  of  which  51 
mil™  are  laid,  with  83  tire  hydrants,  H7  gate  and 
350  taps.    The  population  in  1880  wiu  2.98K  The 


consumption  in  not  given. 

Tlie  capital  stock  of  the  company  in  $4il.ls.«.r. 
The  wnrlu  have  cost  133,000.  ami  there  is  no  debt. 

The  expense*  in  1880  were  $300,  and  the  receipts 
$8.  UNi.  C.  L.  Mi-Neil  ix  the  Secretary  and  Treas- 
urer, and  O.  R.  Fyler  the  Superintendent. 

CCLVI.— tHTVMWA. 
Ottumwn,  Iowa,  in  lat.  41*  8  N.,  king.  93'  33 
W..  in  nn  the  Das  Moine*  River,  which  at  thin  point 
has  jt  fall  of  10  ft.  in  half  a  mile,  affording  a  water- 
tower  which  has  hew  utilised  by  the  mnatruclion 
of  n  dam  and  raoe,  built  by  Edward  Ruger.  C.  E. 

The  town  wan  arttled  in  I  "44.  incorporated  an  a 
village  in  1851,  as  a  i-ltv  in  1857,  and  reorganized 
in  1868. 

Water-works  were  built  in  1878  by  a  private 
coriipany .  whii-h  made  a  contract  with  the  city  to 
complete  the  water-power  and  furnish  water  for 
domestic  and  tire  purposes.  The  works  were  de- 
signed bv  Bt,  L.  Wiley,  and  bnllt  under  the  super- 
intendence of  E.  C.  Cooke.  C.  E 

Water  la  conducted  from  the  river  through  a 
canal  4.000  ft.  long  and  40  ft.  wide,  to  a  nettling 
ha«m  330  bv  180  ft.  From  this  it  passes  through  a 
Alter  of  brick  80  by  38  ft.,  containing  several 
screens  Ailed  with  animal  charcoal.  This  is  stated 
to  be  capable  of  Altering  8.000,<I00  gallons  per  .lay. 

From  the  Alter  the  water  passes  through  40(1  ft. 
of  30-in.  wrought-inm  pi|ie  to  the  pump-well, 
whence  it  is  lifted  804  ft.  by  two  Flanders  water- 
power  pumps  and  inn*  Know  Ire  steam  pump,  to  a 
reservoir  holding  2.J0",<n«l  gallons,  and  804  ft. 
above  the  city. 

Distribution  is  tiv  10  utile*  of  cast-iron  pipe  of 
from  Ml  to  4-in.  diameter,  witli  76  Are  hydr.ints. 
37  gab*  and  990  taps.  Six  meters  are  used.  The 
ritv  taws  $H2.5u  per  Tear  for  each  hvdrant.  The 
population  in  lwfo  was  9.01*.  and  the  daily  .-on 
sumption  1.000.000 
are  not  given. 

W.  F.  Mettle 


In  the  eroitmnir*  of 


lat.  40'  26  N. 


on  the  Wnlsndi  River. 


Lafavette. 
.•.V  W..  i> 
gmnnd. 
It  was  incorporated  in  1885. 
Water-works  were  built  in  1876,  by  the  city,  af- 
ter the  plans  of  Henry  Eantshaw.  C.  E..  taking 
the  supfsTy  fnim  tlte  Wabash  River  and  pumjiing 
it  by  two"  Clapp  and  Jones  steam  engines,  with 
25-in.  steam  and  10-in.  water  cylinders  of  84-in. 
stroke,  into  a  reservoir  235  ft.  above  low  water  in  the 
river,  80  bv  130  ft.,  built  of  earth  embankment 
above  the"  natural  surface.   The  inner  *ln|s»  are 
puddled  with  (  lav,  on  which  is  laid  a  pavement  of 
cobble  stones,  grouted  with  cement.   The  bottom 
is  covered  with  1  ft.  of  concrete. 

The  16-ln.  force  main,  10,000  ft.  long,  is  cod- 
nected  with  the  distribution  mains  and  terminates 
in  a  stand-pipe  of  24-in.  diameter  and  73  ft.  high, 
in  the  centre  of  the  reservoir.  Water  is  pumped 
at  will  into  the  reservoir,  into  the  distribution  di- 
rect, or  into  the  stand-pipe,  which  U  used  to  furnish 
Are  pressure  to  the  hlglier  part  of  the  city. 

Distribution  is  bv  1«  miles  of  cast-iron  pipe,  with 
190  Are  hydrants,  108  gates  and  808  tans. 


The  populate 
sumption  is  not  givet 


lwsl  was 


The  con- 


The  works  coat,  to  1878.  $2r5«.682.07. 
The  bonded  debt  is  $800,000  at  8  per  cent.  inter- 
In  1880  were  HI,  179.85  and  the  re- 
by  three  Trustees. 


N., 


,  B.  Wallace  is  the 

CCT.VUI.— JtMalOJf  HAN  J Ofit. 
Mission  San  June,  California,  in  lat.  87' 
long.  121*  50  W..  was  settled  by  the  Jesuits 
1775.  Water-works  were  built  by  J.  Keeue  and 
J.  W.  Coleman  about  1870,  taking  the  supply  from 
two  springs,  the  water  from  which  hi  conveyed 
4,000  ft.  in  a  brick  drain  3  by  4  in.  in  the  clear,  to 
a  concrete  tank  80  ft.  in  diameter  and  10  ft.  deep, 
on  ground  40  ft.  above  the  highest  part  of  the 
town.  Distribution  is  by  8,000  ft.  of  8-in.,  3-in. 
and  H-in.  wrought-imn  dipe,  with  83  taps.  There 
are  no  Are  hydrants.  The  daily  consumption  is 
about  80,000  gallons. 

The  cost  of  the  works  is  not  given.  The  cost  of 
maintenance  in  1880  was  $40,  and  the  receipts 
$800.  P.  L.  Merritt  is  Superintend- 
for  the  proprietors  of  the  works. 

CCUI.- 00VT5OTON.  KT. 
Covington.  Kentucky,  in  lat.  88 -  5  N„  long.  84* 
38  W..  is  on  the  south  bank  of  the  Ohio,  at  the 
mouth  of  the  Licking  River,  mi  nearly  level  ground. 

It  was  incorporate.!  as  a  village  in  1813  and  as  a 
ritv  in  1834. 

Waterworks  were  built  hy  the  city  in  1870, 


Three  meters  are 
e  daily 


the  plana  of  Blrdsall  HoUy  and  under  the  superin- 
tendence of  William  C.  Weir,  C.  E. 

A  wrought-iron  tube  18  ft.  in  diameter  and  71 
ft.  high  was  sunk  through  the  gravel  on 
the  river  bank.  In  the  bottom  of  this  well  85  8-in. 
perforate*!  pipes  were  driven  13  ft. 

Sixteen  feet  atsivethe  bottom  of  the  well,  a  plate- 
Iron  Hour  was  plui  ed,  on  which  rented  two  piston 
engines  and  one  rotary  engine,  of  the  ilolly 
pattern.  driving  a  "gang  of  13  piston  pumps  and 
2  rotary  pumps. 

The  well  failed  to  furnish'  sufficient  water  some 
years  ago  and  the  supply  Is  now  taken  direct  from 
the  river  by  a  30-in.  pipe.  The  rotary  engine  and 
pumps  have  been  removed  ami  piston  pumps 
substituted  and  a  MeGowan  lumping  engine 
added. 

The  water  is  puin|wd  directly  into  the  mains, 
with  an  ordinary  pressure  of  HO  lbs.  and  Are  pres- 
sure of  100  I  In.  per  square  inch.  Distribution  is 
by  34  miles  of  cast  -in  hi  pipe  of  from  30  to  4-in. 
diameter,  with  315  Are  hydrants,  85  Are  cis- 
terns, 75  gates  and  1.998  taps, 
in  use. 

The  population  in  I88u  was  80.730  ai 
consuni|>tion  500,000  gallons. 

The  works  luive  cost  $500.l««>.  The  expenses  in 
1880  were  $83,000  and  the  receipts  $*>.«I0.  W.  II, 
Olore  is  the  Superintendent. 

ccut.— wBrrrirxn. 
Weetneld.  Massachusetts,  in  long.  73"  25  N..  lat. 
43"  »'  N„  is  on  Hat  land  along  the  Weettield  River. 
Settled  in  1858.  it  was  incorporated  in  1669. 

Water-works  were  built  by  the  town  in  1874.  after 
the  pain.,  and  under  the  superintendence  of  I .  F. 
Hoot,  C  E.,  with.  Shedd  anil  Sawyer  as  consulting 
a  from  Misise  Meadow 
BriKik.  which  has  a  watersdied  of  4  square  miles. 

An  earth  dam  with  stone  masonry  heurl  wall.  i\UKn.  coutrncta  call  for  the  laving  of  the  pavement 
850  ft.  long,  80  ft.  high,  and  8  ft.  wide  at  bottom,  thus  patented,  which  he  insisted  differed  from  the 
and  2  ft.  at  lop,  creates  a  storage  reservoir  of  38  pavement  j„  u„.  ,,rior  to  the  intent  in  other  cities 
acres  arm  and  IM.laSJ.lMO  gallons  capacity.     A  named,  aud  to  show  the  similarity 
waste  t-lkannel  20  ft.  wide  was  excavated  around 
one  end  of  the  dam.    This  is  paved  with  stone, 
and  has  cut-off  walls  across  its  bottom.   A  6-ln. 
pipe  at  34  ft.  Mow  water  level,  aud  a  20-in.  nils 
at  the  bottom,  extend  through  the  dam.  This 
reservoir  is  018.83  ft.  above  sen  level,  and  771.118  ft. 
above  the  town. 

The  water  Hows  from  this  reservoir  through  the 
rocky  t-hannrt  of  the  stream  to  Tek.m  reservoir, 
formed  by  building  a  masonry  dam  198  ft.  hmg, 
14}  ft.  thick  at  bottuui.  7  ft.  at  "top.  and  3D  ft.  high. 
Anotlier  wall  is  built  a.  ru~  the  bottom  of  the 
ravine  50  ft.  a  I  sue  the  dam,  and  the  intervening 
space  Ailed  with  puddle.  Two  openings  enable 
water  to  be  drawn  I  or  15  ft.  below  the  surface. 
This  reservoir  has  H  acres  area,  and  holds  4,000,000 
gallons,  at  393  ft.  above  the  town. 

A  14-in.  cast-iron  pipe  conveys  the  water  4  miles 
to  the  town,  passing  under  the  WestAekl  River  in 
a  trench  excavated  in  the  rocky  bottom.  There 
are  31  miles  of  cast-iron  distribution  pipes  of  from 
14  to  4-in.  diameter,  with  118  Are  hydrants.  105 
gates  and  7K7  taps. 

The  population  in  1880  was  7.641.    No  record  is 
kept  of  the  consumption. 

the  works  have  cost  $250, 
the  amount  of  the  bonded  debt,  bearing 
per  cent,  interest 


be  recovered  by  Ouldet  under  the  liberal  rules 
governing  patent  rights,  and  in  view  of  the  exten- 
sive use,  Irrespective  of  the  patent,  would  amount, 
It  is  believed,  to  several  hundred  thousand  dollars. 
Should  it  lie  derided  In  Brooklyn's  favor,  not  only 
uld  these  large  damage*  be  avoided,  but  a  gain 
*  street  pavements  of  the 
.  for  the  present  and  the 
future,  would  la-  established  for  Brooklyn,  and  by 
Brooklyn  for  her  sister  cities  in  the  several  States, 
i    Tlie  suit  was  tirst  brought  in  January.  1874.  and 
after  a  long  series  of  meetings  and  taking  of  tesli- 
j  mony  In  Brooklyn.  Rochester,  Buffalo  and  else- 
wliere,  the  mse.  came  on  for  trial  before  Judge 
Blatcbford,  in  1878,  and  was  bv  him  decided  in  fa- 
,  vor  of  the  city,  on  the  ground  that  Guidofs  *Z. 
invention  was  not  a  novelty  at  the  time  of  his  i 
|  of  letters  patent,  but  was  isintained  in 
and  print-tide  in  pavements  laid  down  in  1 
and  Buffalo  thirty  or  forty  years  ago. 

AjtiitrxENT  for  Arrai.i.AST. 
Mr.  Harding,  in  his  argument,  took  tlie  ground 
!  that  tlie  j -a lent  was  not  void  for  want  of  novelty. 
He  claimed  that  tin-  pavements  which  the  defend- 
1  ant  bad  shown  to  liavc  Isren  constructed  In  Boston 
i  and  New  York  were  essentially  different  in  char- 
j  octer  from  those  covens!  bv  thc'CSuidct  patent,  and 
that  that  bud  in  South  strwt.  New  York,  was  sug- 
gested by  Ouldet  himself. 

In  regard  to  the  Buffalo  and  Rochester  pavp- 
I  tm-nt,  counsel  had  transported  to  the  Supreme 
<  'ourt  a  great  load  of  spet-iniciis  of  stones  taken  up 
from  tlie  streets  of  those  cities,  and  claimed  that 
these  samples  demonstrated  thedlnVreiu  <•  in  char- 
acter fmni  tliat  covered  by  (iuldet.  He 
speciHrstinns  of  the  i-ontracts  for  laying  the  | 


i-ngiiieers.  ^Thr  supply  is  taken  from  Mis.sc  Meinlow  meiit  on  lafavette  and  MjTtle  avenues  in 

Ivn.  with  the  V-tters  |«ten't  of  (iuldet  to  allow  that 


oreir 

SIH1W 

pavement  laid  in  Hnsiklyn  and  that  covered  by  the 
iv>b  hi.  he  read  at  length  in  testimony. 

He  iusLstesI  that  the  siibin  t  matter  of  the  apeci- 
A.atiotis  and  claim  of  the  letters  |sitmt  to  Cuidet 
dl.l  involve  invention.    (  iiiitinuiug  he  saiil: 

A  gisal.  tlmi  and  durable  |aiveinent  was  greatly 
desired  ami  needed,  and  a  prime  necessity  in  the 
givat  streets  of  our  large  cities:  and  it  is  a  matter 
of  public  notoriety  and  of  public-  scandal,  how 
imveiitcnt  after  pavement  liad  lieen  tried  on  such 
streets  only  to  lie  taken  up  and  re^ihu-ed  by  a  new 
venture.    Of  all  the  streets  in  tlie  country.  Broad- 
wuy,  in  the  city  of  New  York,  |irolaAbly*  stood  in 
greatest  need  of  such  a  lavement,  and  here  the 
weakness  ami  faults  of  one  |Hivrmcnt  titter  another 
were  fully  demonstrated,  until  in  1872  (luidet 
placed  U|sin  it   his  patented    pavement,  which 
still  remains  there,  and   which  was  ftsuud  en- 
tirely capable  of  standing  even  the  tremendous 
test  to  which  it  has  tliere  been  exposed.  Sini-e 
Ouidet 's  demonstration  of  the  value  of  the  |sivr- 
ment.  and  how  enduring  it  was  even  under  1he 
travel  of  Broadway,  it  hits  been  followed  in  Brook- 
lyn and  by  other  cities.    If  Ouidet's  pavement  -is 
!  no  advance  upon  the  Nicolson  pa  veil  ten  t  described 
("XI,  which  is  also  in  ,he  (moriAcatiim.  whv  does  not  the  ritv  of 
bt,  hearing  6  and  ■   Brooklyn  lay  its  pavements  in  that  way  ?  On 
looking  hack  it  seems  very  simple  to  obtain  the 
The  receipts  have  heen  $58,858.    The  expenses  onen  j,,inUtut  u,e  Nicholson  pavement,  by  roughing 
inJ880  were  $1,800,  and  the  reoetpU i  $9,381,        .      the  transverse  sides,  hut  no  one  prior  to  Ouldet 


The  works  are  managed  by  three  Water  Conimis- 
misMnneni.    W.  8.  Bush  has  been  the  Kuperin- 


THE  OUIDET  PAVEMENT, 
i  Cnrresi.on.lenc*  ot  tae  DrooKtra  Bajtie  5 

Washucotok,  March  13. 
To-day,  for  the  first  time  in  her  history.  Brook- 
lyn came  before  the  Supreme  Court  of  the  United 
States  as  a  litigant.  It  was  in  the  case  of  Charles 
Ouldet  against  the  City  of  Brooklyn.  George 
Harding  appeared  for  the  apellant.  and  Messrs. 
George  Oifford  and  William C.  DeWitt  for  the  re- 
spondent. > 

The  rase  involve*,  the  validity  of  the  patent  held 
by  GukJet~- a  kind  of  stone  pavement  now  lying 


the  transverse  side*,  hut  mi  one  prior 
conceived  tlie  idea  of  making  pavements  of  blocks 
having  tlie  general  figure  of  a  psralleloplpedon. 
and  lutvlng  their  sides,  which  were  laid  trans- 
versely to  the  streets,  purposely  left  or  cut  rough 
so  as  to  form  such  a  joint.  In* all  the  voluminous 
proof  taken  bv  the  respondent,  they  did  not  go  one 
step  beyond  the  admissions  of  the  patent  as  to  the 
prior  state  of  the  art. 

I  submit  to  your  honors  tliat  he  did  a  new  thing 
and  is  entitle.)  to  the  patent  for  just  what  he  did 
do. 

AROVMKXT  KWR  HE>U*ONI>KNT. 

Mr.  Ik- Witt  followed  In  an  elaborate  and  -  art- 
fully prepared  argument,  and  delivered  it  with 
strong  effect,  considering  the  importance  of  the 
subject  and  the  interest  excited  hy  it  in  Brooklyn. 
Your  correspondent  has  given  considerable  npa>  • 


Broadway.  New  York,  and  on  Fulton  street,  to  his  remarks,  which  were  substantially  a* 


Bnadclyn.  He  claims  that  bis  patent  has  been  in- 
fringed by  the  City  of  Brooklyn  In  the  construc- 
tion of  a  similar  pavement  on  Myrtle,  Atlantic  and 
Lafayette  avenues,  Henry  street  and  other  thor- 
ough fares.  , 

The  cost  of  laying  the  pavement  on  Fulton  street 
was  something  over  seven  dollars  a  square  yard, 
while,  after  the  rejection  of  the  patent  by  the  city 


though  iptesrions  develoiss!  many  spicy  i 
the  orator  warmed  into  his  subject: 

The  reissue  parent  on  which  this  suit  is  brought 
is  void  for  want  of  novelty.  The  pavement  in  ex- 
tensive use  in  the  cities  of  K«a-hester  and  Buffalo 
king  before  the  time  of  the  alleged  invention  of 
Guidct  was  aubstanliallr  the  same  as  that  at- 
tempted to  be  descrilied  [n  the  reissue  patent.  All 
the  same  kind  of  a  pavement  was  laid  at  a  cost  of  |  that  can  la-  covered  by  this  (latent,  under  any  con- 
less  than  three  doHarsper  square  yard  under  a  at  met  inn  p«**db]e  to  lie  put  U|sm  it.  is  that  it  is  for 
general  computation.  The  pavement  is  considered  '  a  pavement  made  of  stones  of  substantially  tho 
the  best  style  of  pavement  for  populous  cities  that  general  form  of  purallelopipeds.  having  the  »nd 
has  yet  been  put  in  use,  and  the  question  of  Joints  relatively  <-!<»#,  and  the  side  joints  n  la- 
whether  it  can  he  laid  by  free  oompstition  or  shall  tively  open,  for  tlie  purposes  spcHKrd  in  the 

patent.  Now.  all  of  these  conditions  were  exa<  tly 
fulfilled  bv  tlie  Kis-hester  and  Buffalo  isivciucut. 


be  controlled  under  a  patent  is  of  the  utmost  im- 
portance to  all  cities  lying  near  the  vicinity  of  the 
common  rock  of  formations  from  which  the  stone 


|S1V 

»f  the 


Those  pavement*  had  the  end  j. 
relatively  as  close,  and  the  side  joints  relatively  as 
open,  and  for  tin- same  purpose  as  is  s|>eclAed  la 
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the  patent,  and  a*  much  to  a*  anv  pavement  which 
the  proof*  show  wan  ever  laid  down  in  the  city  of 
Brooklyn.  It  was  the  practice  in  Rochester  and 
Buffalo  for  foremen  and  superintendents  of  paving 
to  Instruct  the  pavers  to  so  lay  the  atones  as  to 
form  open  side  joints  transversely  to  the  streets,  and 
so  as  to  form  close  end  joints*  in  line  with  the 
streets.  After  such  Instruction  was  publicly  given 
and  understood  to  have  been  acted  upon,  why  was 
not  that  alone  sufficient  to  show  that  what  was  «<> 
directed  to  be  done  was  a  matter  of  common 
knowledge?  How  could  it  be  mid  that  that  re- 
mained to  be  discovered  which  workmen  had 
been  repeatedly  directed  to  do  with  a  full  under- 
standing of  the  object  and  utllitv  of  having  it 
done?  This  piece  of  testimony  alone  woulu  tie 
sufficient  to  invalidate  the  patent  under  consider- 
ation. The  Guide!  patent  purports  to  be  for  a 
pavement  possessing  certain  properties,  and  not 
fur  the  materials  composing  the  pavement.  Any 
peculiarity  specified  in  the  material  is  merely  to 
contribute  toward  the  properties  which  the  pave- 
ment is  to  contain  after  it  is  laid  in  the  street- 
The  properties,  as  far  as  the  patent  define*  any 
which  characterise  the  pavement,  are : 

First— Stone*  hounded  bv  six  faces,  each  two 
opposite  faces  being  parallel  with  rach  nthrr. 

Second— The  width  of  the  joints  running  trans- 
versely to  the  street*  are  comparatively  wide. 

Third— The  width  of  the  Joints  running  longi- 
tudinally to  tlie  street  are  comparatively  narrow. 

On  the  part  of  the  appellee  twentv-lwo  wltuesses 
testify  that  the  Rochester  and  Buffalo  pavements 
consisted  of  stones  which  were  substantially  as 
thick  and  as  long  on  tlie  bottom  as  on  the  top.  and 
MilistantiAlly  as  long  on  one  side  as  on  the  otlier.  and 
sutmtantially  as  wide  and  as  thick  on  one  end  as 
on  the  other,  thus  bringing  them  as  nearly  to  the 
i  of  parullelopiped*  as  the  stones  in  the  alleged 
"ng  pavement  are  proved  to  be  or  claimed 
On  the  part  of  the  appellee  twenty-nine 
witnesses  testify  Unit  the  joints  running  longitud- 
inally with  the  line  of  the  streets  are  substantially 
close  when  compared  with  tlie  transverse  joints. 
On  the  part  of  the  appellee,  twenty-nine  witness* 
testify  that  in  the  Rochester  ami  " 
menU  the  joints  found  bv  the  sides  uf  the 
and  running  transversely  to  the  line  of  the 
are  substantially  open  when  compared  with  the 
longitudinal  joints. 

Mr.  De  Witt  criticised  at  length  tlie  plaintiff's 
testimony  and  submitted !  That  in  view  of  the 
testimony  of  the  Rochester  and  the  Buffalo  |«ve- 
ineuts,  the  court  below  was  right  in  holding  that 
the  prior  use  of  the  pavements  laid  down  in 
Rochester  and  Buffalo  prior  to  the  date  of  the  al- 
leged invention  of  the  patentee  was  sufficient  to 
invalidate  hia  patent,  lie  argued  that  the  reissue 
patent  is  not  for  tlie  same  invention  as  was  the 
al,  tint  is  for  another  and  different  invention, 


|«vc- 
clones 


and  that  fact  appears  from  a  comparison  of  the 
original  and  tlie  reissue  specifications,  and  that  the 
claim  of  tlie  Guide!  reissue  is  not  for  patentable 
subject  matter  But  Mr.  De  Witt  bud  the  greuU-st 
stress  upuu  the  point  that  there  was  no  invention 
or  discovery  reuuired  in  producing  the  subject 
matter  patented  by  the  reissue  patent.  The  patent 
for  that  reason  is,  therefore,  null  and  void.  There 
is  a  definable  and  a  defined  class  of  things,  which 
are  tlie  products  of  inventive  genius,  and  a  da.-* 
which  are  the  products  of  merely  mechanical 
skill,  and  others  which  are  so  obvious  as  to  require 
neither  genius  nor  skill  to  produce  them.  In 
effecting  changes  in  articles  and  materials  em- 
ployed in  useful  arts,  two  functions  of  mind  are 
employed.  One  is  the  inventive  faculty,  and  the 
other  is  mechanical  skill.  They  are  the  genius  of 
the  inventor  and  the  skill  of  the  mechanic.  It  is 
often  difficult  to  trace  the  line  between  the  prod- 
ucts of  tlie  two,  and  to  determine  where  tlie  skill 
of  the  mechanic  leaven  off  and  the  genius  of  the 
inventor  begins..  But.  notwithstanding  that  diffi- 
culty, the  two  hare  a  distinct  existence,  a  distinct 
operation.  •  and  produce  distinct  results,  and  thi. 
has  been  repeatedly  affirmed  and  acted  upon  by  all 
courts,  both  in  this  and  in  foreign  countries.  The 
following  propositions  are  well  settled  law.  and 
cannot  be  denied  : 

First — That  the  products  of  mere  mechanical 
skill  are  not  subjects  for  patents. 

Second— That  the  products  of  inventive  genius 
are  subjects  for  patents. 

In  determining  to  which  class  the  change  belongs 
reference  must  be  had  to  the  effect  as  well  as  tile 


leans.  No  changes  or  improvements  which  are 
obvious  can  rise  higher  in  dignity  than  to  belong 
to  the  products  of  the  mere  skill  of  a  person  ac- 
quainted with  the  art  or  manufacture  to  which  the 
change  belongs;  and,  as  already  stated,  there  is  a 
class  of  changes  which  are  so  obvious  and  so  low 
in  the  soak)  as  not  to  require  even  skill  In  con- 
sidering whether  or  not  the  laying  of  such  a  pave- 
ment as  that  described  in  tlie  Guidet  patent  re- 
quired anything  more  than  mechanical  skill,  three 
things  are  to  be  noticed: 

I.  The  functions  or  properties  of  the  pavement 
to  be  produced. 
S.  The  form  of  the  laaterial-that  is,  the  form  of 
i  to  b»  used. 


8.  The  manner  in  which  the  stones  are  to  be 
laid— that  is,  their  relation  to  each  other. 

First-As  to  the  functions  or  properties  of  the 
pavement  to  be  laid. 

It  must  have  comparatively  tight  joints  longi- 
tudinally, and  comparatively  open  joints  trans- 
versely. Tlieso  requirements  were  for  the  purpose 
of  preventing  ruts  being  worn  bv  the  wheels  of 
vehicles,  and  to  furnish  foothold  for  draught 
animals.  There  was  no  discovery  in  either  of  these 
objects  or  uses,  and  none  is  claimed  in  behalf  of 
the  patentee.  Everybody  knew  that  it  was  useful 
to  prevent  horses  slipping  on  the  pavement,  and 
useful  to  prevent  ruts  being  worn  into  tlie  pave- 
ment. There  wss  no  invention  or  discovery  In  the 
means  projweed  to  attain  these  objects.  '  Every- 
body knew  that  to  prevent  wheels  wearing  rata 
between  pavement  stones  tight  joints  in  the  direc- 
tion of  the  travel  of  the  wheels  were  the  appro- 
priate remedy.  This  liad  been  familiar  knowledge 
to  persons  i-sing  or  observing  tlie  use  of  wheel 
vehicles  as  long  as  such  wheels  boil  been  used. 
Everybody  knew  that  o|ien  joint*  crow, wise  of  the 
streets  were  the  proper  means  of  furnishing  foot- 
hold for  draught  aninuiU.  This  had  Ixsii  familiar 
knowledge  as  lung  us  such  uiiinuiU  had  Iswn  loss!. 

Second— As  to  tlie  form  of  th  aterial— that  is, 

the  form  of  the  sloiim  to  be  used.  There  was  no 
novelty  in  the  general  form  of  tlie  stone  block*  to 
be  used.  If  restricted  to  the  form  or  a  purulh-lo- 
pi|«»l,  there  was  no  novelty  in  It.  for  that  was  tlie 
form  of  an  old  well-known  mathematical  ilgure. 
and  it  was  also  old  in  its  application  to  lavement 
stones,  as  is  proved  by  tlie  ap|*?llee  ami  also  ad- 
nutted  by  tlie  appellant's  patent. 

The  objects  tit  lie  attained  requiring  no  discovery, 
hut  Is'ing  mutter  of  common  knowledge,  and  tlie 
direction  and  sue  of  the  joints  adapted  to  the  at- 
tainment of  those  objects  requiring  no  contrivance 
or  discovery,  but  being  also  matter  of  common 
knowledge ,'und  the  form  of  stone  blocks  adopted 
involving  no  novelty,  it  follows  that  all  that  re- 
mained to  Is-  done  to  produce  the  pavement 
patented  was  to  use  the  appropriate  and  well- 
known  mentis  of  making  the  longitudinal  joints 
coiii|iaratively  tight  to  resist  the  wearing  of  ruts, 
and  tlie  transverse  joints  comparatively  open  to 
furnish  foothold  for  draught  animals. 

Third— As  to  the  manner  in  which  the  stones 
wen-  to  be  laid-  that  is,  their  relation  to  each 
other. 

Everybody  knew  that  when  the  surfaces  of  stones 
or  the  surfaces  of  anything  else  are  to  be  put  in  con- 
tact, if  smooth,  they  will  make  a  light  joint,  and 
when  a  tight  joint  is  to  be  made,  everybody  knew 
that  smooth  surfaces  were  the  proper  means  of 
making  it.  Everybody  knew  tliat  if  an  open  joint 
is  to  be  made  between  the  surfaces  of  stones,  or 
the  surfaces  of  anything  else,  and  that  such  sur- 
faces are  not  to  bo  separated  by  any  other  material 

lluon  surfaces  are  the  appropriate  means  of  |sro-  [ 
ducing  tlie  required  joints.  The  use  of  such  means  | 
of  producing  close  and  open  joint*  was  simply 
using  well-known  causes  to  produce  well-known 
effects,  merely  doing  what  was  well  understood 
and  had  been  practiced  upon  for  centuries-  Again, 
comparing  the  patented  pavement  with  the  pave- 
ment which  the  putent  itself  admits  was  old,  shows 
that  there  was  no  patentable  invention  in  the  for-  i 
iner.    What  dues  ihe  patent  admit  was  old  ?  The 
S|iechicatioii6  of  the  reissue  contains  tile  following 

admission,  page  :  "  I  am  aware  that  pavements 

have  been  produced  of  blocks  made  in  toe  form  of 
parallelopipeds,  but  In  order  to  produce  open  trans- 
verse joints,  it  was  found  necessary  to  interpose 
between  the  adjoining  blocks  thin  strips  of  wckk! 
or  stone."  Here,  then,  is  an  admission  that  a  pave- 
ment was  known  composed  of  blocks  in  tlie  form 
of  parallelopipedn:  that  it  had  open  transverse 
joints,  and  tliat  it  was  so  laid  as  to  intentionally 
produce  open  transverse  joints.  This  of  course 
means  that  the  transverse  joints  were  more 
open  than  the  longitudinal  joints.  Therefore,  the 
pavement  admitted  to  have  been  old  at  the  time 
of  Guidct's  alleged  invention  was  composed  of  the 
same  blocks,  had  the  same  relative  width  of  joints 
as  the  pavement  claimed  by  Guidet.  Now.  what 
remained  to  Is-  done  to  thai  old  pavement  to  make 
it  precisely  the  pavement  patented  by  Guidet  ? 

The  onlv  difference  between  that  old  pavement 
and  the  (luidct  pavement  is  that  in  the  hitter  the 
part  which  separates  the  sides  of  the  stones  to 
secure  an  open  joint  at  the  top  is  fast  to  the  side  of 
the  stone,  while  in  the  old  pavement,  that  part  is 
tlie  re,  having  the  same  function  and  doing  the 
same  duty,  but  is  not  fastened  to  the  side  of  tlie 
atone.  It  was  preposterous  to  assert  tliat  this  dif- 
ference involved  trie  exercise  of  inventive  genius. 
Mr.  DeWitt  argued  also  tliat  no  infringement  had 
been  proven,  and  thai  if  there  hail  been  the  citv  of 
Brooklyn  is  not  liable  for  the  infringement  of 
letters  patent  by  its  officers,  but  redress  must  be 
had.  If  at  nil,  against  the  officers  themselves. 

Mr.  DeWitt  in  concluding  said  he  rejoiced  to  he 
able  to  clow-  long  a  term  of  service  in  so  gissl  a 
cause  before  so  grand  a  tribunal  and  on  the  we  of 
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••  Hlatorv  of  the  Water  Supply  of  the  World,"  by 
Thos.  J.  Bell.  Assistant  Superintendent  of  Cin- 
cinnati Water-works. 

The  above  somewhat  pretentious  title  is  calcu- 
lated to  raise  tlie  expectations  of  the  reader,  which 
the  treatment  of  the  subject  fails  to  satisfy. 

While  there  is  a  large  body  of  information  in- 
troduced from  various  sources,  it  i*  frequently 
quite  conflicting,  and  tlie  items  introduced  with 
so  little  connection  or  relevancy  to  the  matter  in 
hand  as  to  resemble  a  scrap  bonk  of  clippings 
without  method  or  svstem  of  arrangement.  An 
index,  hnwever.  is  added  which  gives 
as  a  book  of  reference. 


Cost  of  Right  of  Way  is  England. 

Last  year  a  well-known  English  railway  had  to 
buy  several  pieces  of  land  along  its  line,  anil  the 
cost  of  the  transfers  furnishes  a  startling  example 
of  Ihe  need  for  reform  in  conveyancing  methods  in 
England.    For  the  land  itself  a"  total  sum  of  over 


WH..OO0  was  paid,  for  conveyancing  charges  the 
company  paid  an  additional  rit.uOo.  A  piece  of 
land  at  Bradford  cost  Tltl.«O0:  the  legal  charges  on 
it  were  f  t.!*5h.  A  piece  at  Tsptou  cost  t 10,000; 
the  charges  were  fwio.  Elsewhere  some  land  cost 
and  the  expenses  were  ♦s.MO,  while  there 


chase  price,  being  *i*l  as  against  *«1 
New  He  i  Ltd  no  Law. 

The  new  building  law  now  before  the  New  York 
Legislature  is  a  great  improvement  upon  those  now 
existing.    It  aims  to  adapt  the  regulations  of  the 


I  summary  procedures.  For  instance,  the  new  law 
takes  notice  (which  the  existing  law  did  not 
apparently!  that  buildings  for  commercial  pur- 
poses, and  even  for  some  residential  puriKsses,  were 
constructed  nine,  ten  and  evnn  eleven  stories  high, 
and  the  new  provisions  adapt  thickm-m  of  walls 
j  more  closely  to  height.  Tlie  new  statute  provides 
|  for  more  securely  bracing  untopped  walls;  it  for- 
bids mason  work  in  high  freeaing  weather,  it  pro- 
vides for  lining  elevators  with  iron,  and  openings  at 
their  tops  for  escape  of  tire  and  smoke  if 
these  come  ;  for  iron  or  stone  steps  in  high  apart, 
ment  bouses  or  in  buildings  used  for  offices  :  it 
regulates  the  safe  distances  between  beams  ami 
flues  and  provides  for  a  heavy  lining  of  flues  ;  it 
calls  for  a  more  perfect  testing  of  iron  columns 
before  these  are  set :  it  provides  for  the  instan- 
taneous search  in  ruins  for  wounded  or  dying  per- 
sona, and  it  takes  sway  much  existing  loneenevs  of 
provision  as  to  fire-escape*.  The  new  bill  contain* 
exceedingly  elaborate  siutctments  as  to  theatres 
and  places  of  public  resort  in  building  matters. 
Several  sections  provide  for  summoning  a  jury  to 
try  any  question  as  to  Mfrty  disputed  between 
owners  or  builders,  or  either  or  both,  with  Ihe  budd- 
ing authorities,  and  in  unforeseen  cases  gives  aemi- 
autocratic  power  to  the  Inspector  and  makes  the 
elasticity  of  the  law  depend  upon  the  discretion  of 
the  head  of  the  building  bureau. 


It  is  interesting  to  know  that  Charles  E.  Buell. 
of  this  city,  lias  recently  been  awarded  letters 
patent  for  devices  for  so  controlling  electrical 
storage  as  to  overcome  the  difficulties  encountered 
by  the  electrical  engineers  or  Europe,  and  make 
the  lighting  of  not  only  railway  trains,  but  isolatd 
residences  and  thickly-settled  rommunitie*  hv 
stored  electricity  not  only  practicable,  hut  verv  de- 
sirable, his  patents  obtained,  and  to  be  obtained, 
securing  to  nim  every  part  of  an  electric  lighting 
system.  He  thinks  a  dynamo-electrical  machine 
of  two  horse-power  amply  sufficient  for  lighting 
the  longest  railway  train  by  stored  energy,  and  that 
such  machines  can  he  supplied  for  less  tluin  fjoo 
each.  He  is  having  an  improved  form  of 
dynamo  machine  lmilt  at  the  foHory  of 
James  Bnell  &  Son,  Wohurn.  Mass.,  which  be 
thinks  will  produce  a  current  equal  to  that  pro- 
duced hy  800  cells  of  the  Grove  battery,  when  pro- 
pelled by  a  two  horse-  power  motor.  'His  system 
for  railway  trains  requires  no  attendance  of  skill 
in  connecting,  in  turning  on.  or  off,  and  requires 
no  replenishing  of  material  consumed.  It  lias 
Ik-mi  demonstrated  that  Ihe  incandescent  lamp 
will  last  very  much  longer  at  a  higher  luminosity 
when  used  with  currents  from  stored  elcctrieitv. 
as  compared  with  currents  direct  from  the  dynamo 
machine.  The  light  emitted  from  the  lamp  being 
due  to  vibratory  motion  of  the  particles  of  the  ex- 
ceedingly frail  filament  of  carbon  and  the  jerky 
motion  of  the  propelling  engine  results  sooner  or 
later  in  rupture  of  the  filament. —.W  Honrs 
(Oiin.1  Faltmiium,  .Wore*  88. 
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RIVETED  GIRDERS. 


BY  ALBERT  F.  HILL,  C.  K. 


The  riveted  girder  may  be  properlv  considered  thr 
interims  liatc  structure  between  the  rolled  beam 
and  the  framed  truss  ;  it  And*  its  first  application 
in  those  cum  whore  either  span,  or  load,  or  huih, 
begin  to  exceed  the  availability  of  the  rolled  beam, 
and  is  often  found  to  be  preferable  to  the  framed 
truss,  where,  from  lack  of  room,  we  are  obliged  to 
make  the  ratio  of  the  height  of  a  truaa  to  the  span 
small,  and  where  the  load  to  lie  carried  per  lineal 
foot  of  structure  is  grout,  as.  for  example,  in  short 
span  railroad  bridges. 

Considering  the  important  part  which  plate 
girders  have  in  our  railway  service,  and  thut  they 
necessarily  |*trtuke  of  all  the  defects  which  riveted 
work  in  geuerul  U  heir  to,  n  few  remark*  in  rela- 
tion to  tike  prevulcut  metlMslM  of  dimciiNkoniiig  luid 
thw  <trui-ture«  will  liardly  re- 


man ufacturing  the 
Whatever  raeiho 


hkJ  of  calcuiulion  may  be  pre- 
ferred by  the  individual  designer,  it  will  probably 
be  conceded  that  no  material  error  iii  committed 
by  the  conception  of  n  plate  girder  as  u  truss  in 
which  the  flanges  perform  the  functions  of  tlie 
upper  und  lowrr  rhonls  nstnectively,  the  moitient 
of  the  flange  stress™  resisting  the  ts-nding 
moment :  and  in  which  the  web  mriiibers  are  so 
slight  in  the  dimemiiun  truiwvetselv  to  the  tnwv, 
titer  dimension  Oils  the  whole  web,  as 
web-plate,  which  lias  now  to 


thut  their 


ented  by  thi 
resist  all  of  the  shear 


In  dimensioning  the  flanges  for  such  girders  the 
allowable  safety  strength  of  iron  is  in  accordance 
m-ith  the  service  for  which  the  girder  is  designed, 
variously  fixed  at  from  12.0110  to  H.flOO  lbs.  for 
extreme  filler  strain,  but  wry  rarely,  if  ever,  is 
this  variation  of  -ifoty  factor  observed  in  dimen- 
sioning the  web  against  shear.  As  u  result  of  this, 
we  find  in  ituuiy  cases  tlie  welvplate  made  too  thin 
— and  though  "stiff eners"  may  be  Introduced  to 
prevent  failure  from  side-buckling,  they  are  no 
remedy  for  disproportionate  pressure  upon  the 
rivet  area,  nor  protection  againxt  the  more  rapid 
deterioration  from  rust  of  very  thin  plates. 

The  web-plate  should  he  thick  enough  to  resist 
the  shear  at  the  abutments,  as  well  as  compres- 
sion at  an  angle  of  4a"  equal  in  amount  ut  any 
section,  to  the  shear  at  that  section. 

The  experiments  of  Reguault,  Wertlkeim,  Span- 
srnls'rg,  confirmed    by    later    experiments  of  I 
KirsjMt.  Thurston  anil  others,  fix  tike  ratio  of 

_  4 
shearing  to  tensile  strength  at  ^  .  A  series  of  ex- 
periments mode  by  the  writer  on  iron  plate*  in- 
tended  for  girder  webs  gave  the  average  ratio 

as:  ,4 

....  or  almost  exactly  .. 


I points  of  support  we  shall  obtain  the  greatest  value 
for  b  by  subrthuting'^— ^formax.  S, 
&C)=  ,000.  we  obtain  by, 

for  w  fi>-0il'.  knt*^  against  nhfar. 

Equation  <2)  may  be  amplified  hj  *ul*<itiitinK 
the  total  depth  of  girder  for  the  effective  depth, 

makinff  h  ~~-  jy  h,  which  girv« 

Si i h-1  sickling  has  thus  fur  eluded  investigation, 
and  it  is  doubtful  if  any  increase  in  the  thick- 
ness of  the  web-plate  beyond  thnt  necessary  to 
resist  shear  would  he  as  good  practice  aa  the  use  of 
vertical  angle  irons  as  stiffeucr*. 

Deserving  of  more  attention  though  than  any 
methods  of  calculations  are  the  uu-thuds  of  manu- 
facture adopted  in  so  many  shops  for  the  turning 
out  of  riveted  work.  The  writer  has  visited — and 
therefore  speaks  from  personal  knowledge — estab- 
lishments engaged  in  turning  out  riveted  bridge 
work,  tlie  entire  |Jant  of  which  would  have  liardly 
sufficed  for  an  ordinary  tsiiler  repair-shop.  When 
it  is  cniuiidered  that  very  few  companies  think 
tlu-v  can  afford  an  Inspector  at  works,  that  even 
tlie" most  oMicientious  and  strictest  of  ins|iectors 
could  ii"1  watch  the  work  so  closely  that  no  im- 
perfection should  escape  him,  tliut  the  very  con- 
cerns who  lack  most  in  facilities  for  doing  proper 
work  are  the  very  ones  who  are  always  ready  to 
bid  lowest,  it  is  not  to  he  wondered  at  tliat 
riveted  work  is  being  looked  upon  with  more  and 


striking  to  need  much  comment,  lieyond  pointing 
out  the  Inevitable  distortion  of  fiber  in  the  rivet, 
and  tlie  fact  thut  the  rivet  seems  to  have  shrunk 
from  the  hole.  Out  of  2  1  rivets,  driven  in  drilled 
and  in  reamed  holes,  IT  were  found,  on  cutting 
them  out  in  the  planer,  to  have  sufficiently  shrunk 
from  tlie  hole  to  admit  of  being  taken  by  band. 
These  inherent  defects  in  the  host  kind  of  riveted 
work  are  fully  recogniied  abroad,  and  the  best 


In  the  first  place,  it  will  be  found  of  very  com- 
-1  that  the  holes  of  contiguous  parts 


Flo.  III. — Ittosr 


shop-pructii-e  there  insists 
riveted  bridge-girders. 

Tliis  .loes  away  also  with  the 
of  tlie  holes  on  each  piece  " 
•  cause  of  " 


drilled  holm  in 


i  the  miiarata  laying  out 


Flo.  I. — Section  »,'tHojt,  Hole  Pukchro,  Exns  Sheared. 


will 

viz.: 

Tt 
distan 


ainntion  of 


follow  from  the  following 


of  tike  web 
nsiderations, 


do  not  waff*.  In  order,  therefore,  to  admit  the 
riveta,  the  ever  ready  drift-pin.  and,  perchance, 
even  the  cold  chisel  are  resorted  to.  Now  when 
it  M  remembered  what  excessive  distortion  of  fiber 
anvhow,  and  that  even  the 


riznntal  stresses  being  proportional  to  the 
from  the  neutral  axis,  are  less  at  every 
point  of  the  web-section  than  In  the  outside  fibers 
of  the  girder  section,  and  therefore  covered  by  the 
allowable  strain.    The  horizontal  shear  H  at  any 
of  the  web  is  greatest  at  tlie  axis,  and 
by  h  the  effective  depth  of  the  ginUr. 


a 


max.  i>% 


C  the  allowable  tensile  ati 
thickness  of  the  web  b  will 


per  unit  of  height;  and  celling 


best  mode  of  riveting-power  riveting- also  dis- 
torts and  opens  out  the  fiber  in  the  riveta,  it  will 
be  seen  how  necessary  it  is  to  avoid  the  develop- . 
ment  or  initial  strains,  which  are  entirely  beyond 
computation. 

Fig.  I.  shows  the  section  of  a  |-in.  Iron  plate,  cut 
in  tike  planer  through  the  section  of  the  rivet  hole. 


— since  drilled  holes  adroit  of  the  assembling  of 
the  different  parts  by  means  of  clamps,  and  the 
simultaneous  drilling  of  the  contiguous  parts. 

To  show  the  relative  influence  of  punching  and 
drilling  upon  iron  plate,  the  experiments  made  hy 
the    •linster  Mechanics1  Association"  are  given 


'  bole.  >t  la 


6  X  | C  = 

►-9jTnr-  <» 

a  thickness  sufficient  to  withstand  thr  horizontal 
shear  at  every  distance  from  the  axis. 

Since  the  horisontal  shear  at  any  section  is  equal 
to  the  vertical  shear  at  that  section,  the  thickness 
b  of  the  plate  will  suffice  for  both  horizontal  and 
'  shear  at  ever}'  point  from  the  axis, 
ince  b.  the  thickness  of  the  plate. 

*  TrV^eseethe 


foot 

we  I 


1 .  EnUre  ril*t*_ 
».  1'tste  wua  drilled 

I     bob    PUIS  torn 

3  pistvwlthisuMib'd 
hois   Plate  tons. 

4.  hlcgle  r.reted  aoi- 

drUJfl  .    Rivet  utiesred 

5  -  friDK.lv  rlvs4sd  bok 

 Plst*  tors. 


40.470 
38,431 
47.000 
60,100 


S3JM 
S7JTO 


and 


Designating  by  w  the  dead  loud  per  lineal 
id  by  «•  the  live  haul  by  lineal  of  girder, 


8       »— ;  and  S 

«n«.      a  « 


i  a-   I    kt<  I  I 


values  of  the  shearing  stresses,  and 
are  always  greatest  at  the 


The  bad  effects  of  punching  become  still  more 
noticeable  In  steel  plates. 

Exjieriments  4  and  5  show  that  the  rivet  in  ths 
drilled  hole  bore  about  0  |s-r  cent,  leas  than  in  the 
punched  hole.  This  difference  must  be  ascribed 
to  the  sharps  r  sides  of  the  hole,  which  exercise  a 
cutting  action.  This  in  also  shown  by  the  experi- 
ments of  Sliarpe  und  Kirkaldy,  in  which  the  same 
rivets  in  a  steel  plate  showed  much  less  resistance 
than  in  an  iron  plate.  Fairhuirn  confirms  this, 
having  observed  lliot  the  rounding  off  of  the 
edges  in  drilled  holes  gave  an  increase  in  strength 
of  about  12  per  cent.,  hut  in  punched  holes  only  2J 
l*er  cent. 

Considering  all  the*'  defects  in  riveted  work, 
cspcviully  such  as  is  produced  hy  the  ordinary 
mcthisl*  of  manufacture,  it  Iss-omes  evident  thut 
engineer,  inuM  rely  more  upon  the  standing,  facil- 
ities, ami  grade  of  w  orkmttiLihip,  of  the  concern 
from  which  lliev  fc'-t  riveted  work  than  Upon  in 
»!»-.  ti.,u.  A  neul It- formed  rivet  heud  tells  no  (ale 
uutil  the  mischief  is  done. 

Careful  calculations,  strict  insistuuee  a*  im 
|*jssiulc  upon  full  compliance  with  rtpecifk'ntioii, 
ami  ^0  per  cenl.  moiv  factor  of  safety  for  riveted 
the  rivet  driven  flllWkii  tiilltl  lit l  it  bolea,  enkrged ,  than  fur  pin -cunnacted  work  will  probably  prove 
hy  the  rssmer.     The  ffitTsTfwe  rn  the  essoins  too  the  best  pmtscrlon  sgninst  •  itnfor«een  aecirlenr*.  ■ 


Flu.  I1'-|MI)N  KlVktT — FVM1IKD 


the  ends  -heated  olT.  and  tike  pbincl  xurfnee  Uwile-I 
with  acid  to  develop  the  Hls'r.  Fig.  ^.  and  Fig.  3. 
are  sections  of  rivc-t*  und  plates  cut  In  the  planer 
and  the  rivet  section*  only,  Ireuleil  w  ith  acid.  The 
rivets  w,-re  driven  by  power — itiitl  carefully  ilriveii 
—yet  the  iHUicheil  holes  in  the  three  contiguous 
plates  (Fig.  21.  although  matching  perfectly,  show 
wliat  distortion  the  tivet  has  undergone,  and  how 
far  it  is  from  "filling  the  hole."   rig.  II.  show 
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of  chain*  themselves,  or  by  spreading  out  the  cables  noting 


the 


inner    side    upon  timber* 
weight    upon    the  raaaonry 
outer  side  on   timber  rapports 
original  crib  work.   The  defec- 
tben  taken  out  nad  rebuilt.  One- 


At  the  ordinary  meeting 
Sr.  J.  W.  rlazalgette  .  C.B.,  Vioe-Preeident.  in   was~1.7  of  that  upon  t 
the  chair,  the  first  read  wan  on  "  The  Design  of  urfwull.  ■ 
Rtrnrtures  to  resist  Wind-Prrmure,"  by  Mr.  Cha*.   fleeted  h 

B.  Bender.  It  was  observed  that  wind-pressure  '  tne  madwav'  was  at  the"  top  or'  bottom  of  the  '  author  cxiticisea  severely  the  character  of  the  old 
was  w  often  overrated  as  underrated,    luster  girders  mignt  he  reckoned  as  1.3  of  I  be  pressure  masonry. 

The  subject  of  the  overflow  of  the 
i-n*  also  di 


Tlie  '  half  hour  suBlced  to  raise  the  slructure.  throw  the 
however  upon  twoT  plate-girders  con-  weight  upon  the  cross  girder*  and  resume  traffic, 
platform  was  evidently  leas,  and  when  No  train  was  delayed  on  its  schedule  time.  The 


e  uressu 

on  the  windward  girder.  In  the  case  of  trellis- 
girders,  each  opening  might  be  regarded  as  an  i 
orifice  with  thin  sides,  in  passing  through  which 
the  stream  of  wind  experienced  a  certain  amount 
of  contraction,  which  occasioned  a  somewhat 
greater  resistance  than  the  proportion  of  solid  to  < 

Xn  w  i  hi  Id  indicate.  An  arch  had  the  merit 
ipposing  leas  surface  to  the  wind  in  the  central  I 


If  to  love  light  rather  than  darkness  ia  an  Indica- 
..  »  t^i  j,*  ,*  ,  1  portion  of  the  span;  whereas,  the  reverse  was  the  tinn  of  gotsi  conduct,  the  government  of  the  city 
Had  Didion  used  plate*  12  case  with  a  bow-string.   Two  narrow  ironarehed  of  Berlin  most  be  excellent.   Those  to  whom  it  & 


bridges  of  large  span  at  Oporto  and  M.aitereale 
hiul  hern  secured  against  the  wind  by  sjieoial  con- 
trivanecs:  the  first,  by  spreading  out  the  iron  ribs 
toward  the  springing*,  so  that  tlie  rib*,  though 
ouly  placed  IK  ft.  upart  at  tlie  crown,  were  49  ft. 
apart  at  the  springing*:  »nd  tlie  second,  by  plac- 
ing side  buttresses  against  the  hamu  lus  of  the 
arch,  thus  providing  a  wider  base.  Trains  |*s**ing 
ug  a  lattice-girder  bridge  increased  the  surface 
In  the 


■•of  high  viaducts. 


menu  to  measure  the  velocity  and  force  uf  the  wind 
-  not  very  reliable,  on  account  of  the  frequent 
» of  direction  of  the  wind,  and  of  its  action 
gusts,  and  not  by  mere  statical  prtv 
t  trustworthy  experiments,  made 
ate*  by  General  Didion.  yielded 
per  square  foot,  on  a  teat  plate 
i  of  10.76  square  fret,  for  a  velocity 
I  hour.  The  abw  of  the  test  plate 
was  very  material.  Had  Didion  used  plate*  19 
inches  soiiarc.  the  pressure  would  have  been  only 
83  lb*.  The  form  of  surface  exposed  to  the  wind 
was  also  of  importance.  Hollow  cup*  experi- 
enced double  pressures,  cylinders  only  one-half  of 
the  test  pressure,  and  there  were  forms  which 
reduced  it  to  less  than  one-fisaitli  of  that  on  a  fiat 
plate.  Since  hurricanes  generally  acted  with 
gn  at  lifting  power,  in  calculating  the  wind-pres- 
sure upon  a  structure,  the  must  dangerous  direc- 
tion of  the  wind  must  1*9  considered.  for  bridge 
floors  wind  coming  from  below  at  an  angle  uf 
about  25"  was  the  nnxt  try  ing.  Now,  aasutuing 
the  wind  to  blow  in  this  direction  and  a  little  from 
the  side,  the  total  opposing-  surface  of  a  structure, 
having  regard  to  the  aixe,  position  and  form  of  it* 
members,  and,  in  the  cax*  of  railway  bridges,  car- 
rying a  light  passenger  train  on  the  floor,  must  be 
considered.  Engineering  structure*  must  be  so 
built  that  there  should  not  be  any  movement. 

either  of  shifting,  turning  on  a  pivot,  or  tilting  of  cur^'toVhVground,  or  by  wWenhVout  the  base 
the  whole  structure.  further,  biteral  and  trans.  of  ,h«.  pjerl  bv  lnittrcesc*.  High  timber  stagings, 
verse  wind-bracing  must  not  be  strained  beyond  ;  wjti,  tni,|r  broad  surfacing*,  were  specially  ex- 
one  third  of  the  calculated  breaking  strain.  Since  no*<-d  to  daninge  from  wind,  but  they  might  be 
the  horizontal  wind-bracing  might  experience  ,  effectually  braced  by  iron  wire  cables.  Tlie  force 
strains  rroiii  the  vertical  load*  those  strains  must ,  ,,f  wave*,  beating  against  very  exposed  structures, 
he  deducted  from  the  *i>ecihrd  maximum:  and  it ,  appeared  ™-caalonallv  to  have  attaine»l  a  prwwire 
would  be  found  that  for  short  spans  there  would 
remain  available  for  wind  proper,  5  tons,  and  for 
large  railway  bridges,  6  tons  per  aquare  inch  of 
lateral  wind  diagonals.  Tlie  transverse  bracing 
might  be  influenced  by  the  vertical  load*,  and  ' 


CITY  GOVERNMENT. 


i posed  to  the  win.) 


the  greatest  strain  was  thrown  upon  die  anchorage  I  the  city  fathers  think 


intrusted  appear  to  take  satisfaction  in 
their  every  act  to  the  widest  |«ib)iclty.  Account  i 
rendered  to  the  whole  world  of  expense*  and  re- 
ceipts to  the  Last  pfennig,  of  the  motives  which 
have  guided  tlie  authorities  in  their  past  actions, 
of  their  future  |4aiks  and  of  their  methods,  the 
namer,  addrrnsw  and  functions  of  all  oonocrned  in 
the  administration  < 
citizen*  are  instructed  i 
relations  of  city  to  i 


rwl  Itinctiims  ot  all  om-cnieo.  ill 
<sT  the  eitv  are  published,  the 
ted  in  the  city  constitution,  the 
slate,  and  the  changv*  which 


of  tlie  piers.  Tlie  strain*  upon  the  Hon  Me  viaduct, 
having  lattice-girder*  anil  braced  iion  piers  149  ft. 
high,  were  investigated,  awl  it  was  shown  that  in 
the  extreme  case  of  a  a  md  pressure  of  Vi.8  lbs., 
and  a  train  on  tlie  viaduct,  a  strain  of  34*t  too* 
would  be  thrown  on  the  anchorage.  The  strain 
on  the  anchorage  might  be  provided  for,  either  by 
stays  fastened  near  the  tops  of  the  piers  ami  ne- 


of  about  8.000  lbs.  per  square  foot,  but  in  general  J  j^,^  M  , 
the  shock  of  way.*  was i  estimated [  not  to  exceed  ^Mlte  valt 
fram  8f»  to  1,000  lbs.   Even  with  this  latter  prea-  ^  nu„.  mU) 
|  rare,  tbo  blow  of  the  mares  against  the  lower  nor 


In  the  •'  Personal. Nschwei«utig  iler  Beriiner- 
tlenieindc  Verw  altlmng,"  information  ia  given  in 
the  fewest  word*  concerning  the  location,  purposes 
and  officers  uf  every  city  institution,  as  well  as  the 
names  and  duties  of  all  "those  m-ho  in  any  way  take 
part  in  governing  the  city.  It  is  to  tbe  city  what 
a  register  or  catalogue  is  to  a  university  or  college. 
Like  tbe  other  publications  of  the  city,  it  may  be 
purchased  of  any  book  dealer  for  a  moderate  price. 
|  The  director  of  the  statistical  bureau  of  the  city 
publishes  every  year  •'  Da*  Statistisrhr  JahrbucJi 
drr  Stadt  Berlin."  This  contains  tbe  city's  annals 
expressed  in  figures.  It  ia  to  the  city  much  the 
I  same  as  a  well-kept  diary  would  be  to  an  indi 
vidual.  if  theevents  it  described  were  arranged  and 
he  close  of  the  year.  It  is  a  work  of 
which  shows'  in  a  surprising  man- 
uch  useful,  curious,  and  at  tbe  same 
time  highly  interesting  information  can  be  con- 


ruigl. be  mnucncc.1  uy  the  vertical  l.uul*.  and  it  tion  of  a  lighthouse  was  more  to  lie  dreaded  than    '         n  ^ 

msst  likewise  he  designrsl  to  stand  strain*  arising  1  tiM.              „.  ,he  wind  als.n   unhsts  the  lower  V  „  .        .  -      .V10  ^           ..          L     ,  . 

both  from  wind  and  from  lonvinir  l,»,l.  TK««  i,„l         pn-s»nn  oi  lis  wins  ais.vi   onms  ins  niso  .  c)f  a|(  tnc  n, y  „  publication*  lire  the  report*  of  the 

S2i!L;. 2 T. , "„     ^  i.."!l!.1""l"?.!T.B-.  Ih.' *  r*V  1       exceptionally  bag!,.  On  the  contrary.  In  the  .  „mrMrmry,    Knur  „f  ,hrK,           |m{„  ^  mlb. 


pressure  o(  the  top  lateral  bracing  of  a  bridge  had 
to  be  carried  to  the  lower  floor,  ami  each  end 
must  be  sofnVicnllv  strong  and  stiff.  As  re- 
garded detail*  it  was  esseutuil  to  provide  strong 
plates  or  pins  for  joint  counectuin*  so  a*  to 
absorb  additional  or  secondary  strains  upon  the 
members.  In  the  ease  of  eccentric  miiocctUm*, 
tbe  moments  of  flexure  arising  from  the  applica- 
tion of  forces  must  nig  be  neglected,  and  there 
should  be  members  strong  enough  to  transfer  the 
wind-strains  to  the  central  joint.  Iron  piers,  also 
long-span  bridges,  must  be  carefully  examined  as 


case  of  a' high  viaduct,  tlie  effect  of  the  wind  on  j  |j„jj^| 
tbe  lofty  superstructure  was  more  dangerous  than 
tlie  beating  of  the  waves  ngaf 


appearing'  in  the  year  l'(M2, 
iuistration  from  IV!'  to  1840  ; 


first, 

descrilssd  the  adiuinh 

the  second,  appearing  in  1KVI.  embraced  the  years 
1841  to  1850  :  tbe  third,  published  in  1868.  treated 
of  tlie  decade  from  1  km  to  1  njo.  The  fourth  report 
is  the  one  of  which  we  shall  treat  in  this  article. 


The  preface  to  tlie  Report  on  tbe  i 
I  of  the  City  of  Berlin,  from  1881  to  1S76  i 
'  describes  tlie  motives  which  have  led  the  magis- 
tracy to  publish  it.   It  ia  hoped  that  it  will  he 
I  useful  to  the  authorities  of  other  cities,  inasmuch 


AMERICAN  SOCIETY  OK  CIVIL  ENiil.NEERS.  i 
The  Society  met  at  ita  bouse  in  Twenty-third  i 
sU.  New  York,  Wednesday  caning,  April  ft,  18*3,  [ 
PrrsMlent  Ashbrl  Welch  in  the  chair.  Tbe  follow-  | 
ingcandidateH  wen*  elected  meuilsrr*  :  Lieutenant 
William  H.  Bixby.  Corps  of  Engiui-ers,  II.  H.  A.i  I 
_  ,  K.  A.  Calkins.  Ne«  Vork  :  J.  M.  Knup.  New  Yisrk  ;  j  - 
rvgnnk-d  tilting,  and  the  danger  must  be  met  by  Chas.  P.  Perkins,  Wdlianuiport.  Pa.;  B.  Rhode*,  ss  it  furnishes  the  means  of  comparing  different 
giving  a  sufficient  base,  or  by  anchoring  to  heavy  Niagara  Falls  :  Robt.  Surtees,  Ottawa.  Can.,  and  method*  of  striving  for  tbe  same  goal.  It  aim*, 
block*  of  masonry,  well  proportioned  and  well  ex-  Associate  Member.  John  Lock  wood.  New  York,  further,  to  instruct  citixons  and  officer*  who  have 
hy  both  of  these  methods.  The  con- '  Arrangements  were  made  for  the  annus!  coaven-  only  lately  begun  to  take  a  part  in  the  government 
of  the  action  of  wlbd  materially  in- 1  lion  of  the  Hociety,  to  be  held  in  Washingt.m,  May  of  tbe  city,  in  the  work  whkh  has  been  already 
the  proportion  of  the  width  of  a  bridge  16,  prox..  and  succeeding davs.  The  introduction  as.'coniplished  by  the  several  branches  of  tlie  ad- 
lo  its  depth,  and  the  hitter  was  limited  long  before  of  a  bUI  in  Congrr**  win  announced  for  i  ministration,  aud  to  point  out  clearly  the  yet  un- 
tbe  maximum  height  was  reached,  as  regarded  j  establishing  a  commission  composed  of  per- '  solved  problems  which  arise  from  the  coiicenunv 
vertical  loads.  In  a  bridge  of  most  economical  d«-  sons  skilled  in  tbe  investigation,  production  '  tion  uf  a  great  number  of  meu  witbin  oompara- 
sign.  For  instance,  in  a  girder  bridge  of  400-ft.  span  land  use  of  metallic  substance*  and  ot  her  ,  lively  nairow  limits.  Tlie  concluding  paragraph 
and  18  ft.  wide,  the  trim  could  not  with  safety  he  structural  material*.    The  gn  at  importance  of  rim  of  the  preface  to  the  third  volume  shows  how 

width  of ,  speedy  passage  of  this  bill  to  the  future  safe  and  \  clearly  the  city  fathers  have  conceived  the  cen- 
wlnd  economical  construction  of  biidges,  roofs,  floor*,  trnl  idea  of  good  government,  and  bow  earnestly 
el  ships,  ordnance  and  armor,  and  all  they  are  endeavoring  to  fulfill  their  duty  toward 


sauu  iu  a.t    w  tut  ,  iiic  uu.-*iiiiiiiu  Willi 

deeper  than  V>  ft,:  if  built  r*J  ft.  deep,  a 
21  ft,  was  advisable.    As  the  force  of  f 


upon  a  Urge  railway  bridge  amounted  to  about  I  iron  or  steel 


the  load  of  an  ordinary  train,  it  followed  that  it., 
design  for  carrying  vertical  loads  was  only  part  of 
the  problem  to  he  solved.  Bridges  and  similar 
structures,  if  equally  well  designed  in  both  direc- 
tions, horizontal  as  well  as  vertical,  were  satisfac- 
tory, and  they  would  not  bo  so  unless  this  were 
done. 

The  second  paper  was  read  on  ••  The  Resistance 
of  Viaducts  to  sudden  Ousts  of  Wind."  by  Prof. 
Jules  Gaudard.   In  order  to  ascertain  the  stability 
of  a  structure  exposed  to  wind,  it  was  necessary  |  block* 
to  find  tbe  greatest  pressure  to  which  it  might  be  in 
subjected  by  sodden  squalls.  The  maximum 


structures  in  which  metal  is  extensively  used, 
forcibly  presented. 

A  paper  by  A.  P.  Boiler,  M.  Am.  Soc.  C.  E., 
on  the  Mode  of  Underpinning  adopted  for  tbe 
Croton  Lake  bridge.  New  York  City  and  Northern 
Railroad,  during  the  repairs  to  the  masonry  piers, 
was  read  by  the  Secretary.  Thi*  bridge  was  a 
single  track,  wrougbl-irou,  deck  structure  in 
three  spans  of  160  ft.  each,  with  skeleton 
wrought-iron  piers  or  towers  springing  from 
of  masonry.  The  water  waa  80  ft. 
These    towers    had    four  leg* 


Kll 

pressure,  in  England  had  been  staled  by  Ran  kmc  four 


I  thus  concentrated  all  tbe  weight  upou  th 

 r  corners  of  the  masonry.    This  masonry  had 

to  be  SS  lbs.  on  the  square  foot,  but  a  pressure  of  tioen  built  ten  years  before  by  another  company. 
71  lba.  was  observed  at  Liverpool  in  September  It  rested  below  low  water  upon  timher  cribs.  It 
18<3.  Tornadoes  in  America  were  reckoned  to  ;  was  tested  by  loading  with  stone  before  building 
have  exerted  pressure  of  from  84  to  08  lbs.,  though  i  the  iron  bridge,  without  showing  improper  nettle- 
allowancs  for  pressures  of  only  from  83  to  50  lba.  menl.  The  erection  of  tlie  bridge  towers  ami  the 
wo*  made  by  American  engineers  iu  designing  use  of  the  bridge  soon  developed  tlie  fact  that  the 
bridges.  In  order  to  procure  more  precise  data,  it  masonry  could  not  stand  the  weight  uiswi  its  cor. 
was  urged  that  suitable  up]«ratus  should  beat  ners,  and  it  became  mnieasary  to  rebuild  It.  Tbe 
once  estahllabnl.  in  various  places,  for  recording  tower  being  continuous  fra 
the  prewure*  attained  during  severe  gales.   Sua-  ing  leg*,  made  it  practicable ._ 

pension  bridges,  owing  lo  their  flexibility  were  a  subsidiary  wuodeu  tower,  with   perpendicular  1  ataiitial  manner  that  it  seem*  a*  if  the 
moat  affected  by  wind,  as  evidenced  by  injuries!  |  leg*.    This  was  done,  the  bottom  wisid  sill*  lieing  must  last  for  generations:  wliere  tlie 
inflicted  hv  galea  on  the  Roche- Bernard  and  Mensi  placed  so  as  to  admit  the  introduction  of  eight  90-  lighted  without  any  gas-couipany  quarrel 
bridges.  This  class  of  bridge  nasi  been  stiffened  by  j  ton  hydraulic  jacks.   Two-minutes'  work  with  the 


thedly.  They  state  that  they  have  written  a  re- 
port which  will  find,  they  trust,  numerous  readers 
among  the  cilixens — those  who  are  siir.ph*  rotors 
as  well  a*  office-holders — and  will  lead  to  a  better 
understanding  of  muulcipal  affairs  In  wide  circles, 
since  the  success  of  the  future  administration  of 
tlie  city  depends  to  a 
estnesa  and  intelligence  with  which  the  1 
interest  themselves  in  city  institutions,  and  the 
fidelity  with  which  they  discharge  their  lunc- 
tieos  ss  citizens.  Such  ojjenness  and  honest  sin- 
cerity on  the  part  of  city  authorities  impress 
one  who,  like  tbe  writer,  is  a  New  Yorker,  witb 
a  strange  feeling  of  unreality.  In  fact,  in  rend- 
ing many  parts  or  this  admirable  re|K>rt,  one 
find*  it  difficult  not  to  believe  that  it  is  a  descrip- 
tion of  some  city  government  In  Utopia.  Can  tbe 
New  Yorker  realize  tbe  fact  that  there  is  a  city 
where  the  streets  are  kept  clean  st  a  moderate  cost, 
and  the  work  done  between  midnight  and  morn- 
ing so  as  not  to  interfere  with  traffic:  where  snow 


and  ice  are  removed  from  the  highway*  t 
er  being  continuous  trameworg.  wmi  spread-  and  with  dispatch;*  where  the  street*  are  well 
leg*,  made  it  practicable  to  IsiiM  inside  of  them  1  pa»  i*l  or  are  bring  paved,  and  in  such  solid,  sub- 

mvt'iiH-iit 
is 


>nnl  oatil 


from  the  ton  of  the  piers  to  tbe  I  jacks  lifted  the  lose 
itn,  1 


roadway,  by  stays  underneath,  by  cross-bracing  They  were  then  supported  u 
between  the  suspension-rod*,  by  stiffening  tbe  seta  |  beams,  800  lbs.  to  the  yard, 


Ijoiuiug  s|iana  bodily, 
upon  IMjb.  roll 


Tun  writer  lias  slntsdr  <l«~.-rfbe<l  lb*  method*  ami  u- 
*  ...I  abest  desiuiig  fa  Berlin  la  ss  •rude  pubmW  la 
ifW,  April «,  1 
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the  city  gas  works  are  no  well  managed  that  they 
yield  a  surplus  equal  u>  nearly  a  tenth  of  the  net 
revenue  of  the  eiljr  from  all  sources;  where  there 
arc  no  rinsa;  where  then-  are  no  defalcations  or 
theft*  on  the  part  of  city  official »;  where  there  are 
bo  fat  con  tracts:  where  there  are  no  street-paving 
fobs  and  no  neglected  parka?  Although  a  New 
Yorker  might  erode  incredulously  at  the  state- 
ment, there  are  such  cities,  and  Berlin  U  one  of 
them.  A  study  of  the  administration  of  Berlin 
may  assist  us  in  discovering  means  to  abolish  the 
misrule  to  which  we  are  subjected. 

It  can  scarcely  be  mure  difficult  to  govern  New 
York  than  Berlin.  Both  elites  are  of  nearly  the 
same  siae  and  both  have  grown  rapidly.  In  1839 
Berlin  had  a  population  of  343,000:  in  1880  one  of 
1,118,630.—  The  Xation. 


Yes,  Mr.  Editor,  I  believe  that  the  very  little 
extra  work  required  to  lay  out  spiral  curve  is  well 
and  I  believe  that  the  beet  way  tu  keep  good 
is  tu  have  it  put  in  the  best  possible  shape  in 


possible  shape  in 
sw  rail  is  laid  by 


the  beginning  ana  each  time 
the  l«nt  extra  foreman  obtainable.  The  section 
foreman  will  then,  if  ho  has  any  pride,  try  to  keep 
it  in  at  leant  as  good  condition  as  when  he  receives 
it.  Yours  truly,  E«o.  M.  of  W. 


THK  METRIC  HYSTKM. 


COBEESPONDEHCE. 

GRANITE  PA  VINO  BLOCKS. 

Sr.  Locis,  April  4, 1888. 
Editor  Enoineerixo  News  : 

Snt:  On  page  III..  No.  IS,  you  give  price* 
for  granite  paving  blocka  for  Boston  thus.  100.001) 
blocks  at  I4S.98  per  1.000— or— 100  000  at  ft*  per 
1.000.  etc.  In  connection  with  this  information, 
it  will  be  very  interesting  to  learn  something  re- 
lating to  the  specification*  for  the  blocks,  as  they 
cannot  be  expected  to  be  all  alike  in  site  or  shape. 
Boston  specification*  for  preparing  th»  bed  of  the 
stmt  sod  putting  down  ttiiakindof  pavement  will 
be  read  with  much  interest  also. 
[We  insert  the  above  trusting  that  some  of  our 
"I  supply  the  needed  information.] 


INKERS. 
April  4,  1883. 


OUTLOOK  FOB  EN( 


Richmond,  Va. 
Editor  Esoim-remno.  N«w» : 

Upon  my  arrival  in  this  city,  n  few  davs  ago,  I 
received,  with  great  pleasure,  from  home.  Ex- 


On  reading  the  article  of  the  18th  on  the  "  Out- 
look for  Engineers,"  and  your  advice  to  go  South, 
thinking  that  some  worthy  members  of  the  pro- 
fession may  be  misled  by  it,  I  can't  refrain  giving 
them,  through  your  paper,  my  observations  upon 
the  subject. 

After  an  extensive  tour  over  tl»e  section,  I  find 
there  a  great  many  competent  and  experienced 
native-born  engineers  ready  and  willing  to  take 
hold  of  any  kind  of  work,  and  it  would  be  next  to 
impossible  for  a  Northern  engineer  to  get  city  | 
work,  a*  politics  come  in  play  there  ;  so  lailroad  j 
work  is  his  only  hope,  and  then  he  must  get  hia  j 
appointrrent  through  some  atockholder  of  a  road  I 
in  the  South,  at  home.    Moat  of  the  engineers  * 


the  North  that  I  have  met  are  of  this  class, 
and  I  am  told  by  an  old  friend  here  that  in  thia 
way.  in  the  last  year  or  so.  young  and  totally  in- 
competent men  have  been  put  in  responsible,  posi- 
tions in  this  Slate,  and  that  they  have  made  sad 
failures,  which  have  brought  great  discredit  upon 
the  whole  profession, 

It  ia  very  evident,  as  you  say,  that  a  man  would 
have  to  ••  pay  out  a  good  bit "  and  diet  his  stomach 
a  great  deal  before  he  could  locate. 

Yours  truly.       B.  K.  Smith,  C.  E. 

SPIRAL  CURVES.  ' 

Richmond,  Ind..  April  8,  1883. 
Editor  Exoineerjno  News  : 

Drak  Sir:  If  it  will  not  tax  the  , 
your  readers  too  much.  I  should  like  to  say  a 
worda  more  on  the  above  subject. 

It  is  now  about  thirteen  years  since  I  took  my 
first  lesson  on  the  section,  and  now  have  charge  of 
the  repairs  and  improvement  of  over  400  miles  of 
road;  but  I  never  had  a  firmer  belief  in  the  value 
of  easement  eurvm  than  I  have  to-day. 

About  30  years  ago  a  piece  of  rood  about  80 
milts  lung  waa  constructed.  The  assistant  in 
charge  of  the  field  work,  now  a  well-known  chief 
engineer,  worked  out  a  formula  for  an  casement 
carve  which  he  used.  About  ten  years  later  SO 
miles  were  built  on  the  end  of  this  piece,  and  only 
circular  curves  were  used.  It  has  been  a  fact, 
acknowledged  by  all  familiar  with  this  track,  that 
the  curves  on  the  first  piece  ride  the  best.  Within 
the  past  two  years  part  of  both  of  these  pieces 
have  been  rcbitd  with  new  steel  and  stone  ballast 
put  in.    When  this  waa  done,  the  lines  were  all 

—  very  1™ 

he  original  ones  on  the  first 
the  new  centers  agreed  very  well  with  the 
and  showed  both  circles  and  spiral  nearly  in  their 
original  position,  while  in  many  cases  of  circles 
alone  it  was  necessary  to  resort  to  "  heroic  treat- 
ment "  to  bring  them  to  shape. 

My  observation  leads  me  to  believe  that  a  curve 
laid  with  steel,  having  good  splice*  resting  on  a 
good  road-bed  and  ballast,  if  kept  well  tied  and 
constantly  to  gauge  and  in  good  « 
kept  very  nearly  to  its 
thiUfeof  a  good  steel 


Boston,  April  8,  1883. 
Editor  Enolveering  News : 

The  report  of  the  Metric  Committee  of  the  Boa- 
ton  Society  of  Civil  Engineers,  dated  Feb.  IS.  1881, 
contained,  among  other  valuable  matters,  an  im- 
portant table  of  metric  abbreviations  which,  "  in- 
itiated by  the  Swiss  government,  and  approved  by 
the  government  of  Italy,  has  been  decided  upon  by 
the  International  Committee  of  Weights,  sitting  at 
Paris."  Tin-  Bulletin  dtt  Minittrt  da  Trataux  Pub- 
lic* and  some  other  French  publications  adopt  it. 

This  table  of  abbreviations  is  unfortunately  in- 
complete, lieing  limited  to  those  denominations 
most  in  use,  omitting  tea  which  are  by  no  means 
obsolete,  although  less  frequently  used. 

It  being  important  that  the  entire  series  should 
be  complete,  these  ten  denominations  have  been  in- 
serted in  tike  table  la-low,  with  abbreviation*  recom- 
mended by  the  American  Metric  Bureau,  and  in 
keeping  with  the  uthers.  They  are  marked  with 
an  asterisk  to  ' 


The  kilogram  is  almost  universally  called  simply 

the  kilo,  and  ia  abbreviated  K." 

The  slight  difference  afforded  by  the  use  of 
capitals  and  small  letters  has  been  found  to  be  an 
insufficient  distinction  between  such  similar  words 
as  oVJba  and  rfrei,  or  mgria  and  milll.  and  the  forma 
given  in  the  table  are  now  preferred. 

suiiaae  axp  ctjbN'  MKAStTuts. 

Surfaces  and  volumes  are  usually  measured  by 
the  squares  and  cube*  of  the  measures  of  length. 

All  the  measures  of  ■airfare,  the  square  myriav- 
meter,  the  square  kilometer,  etc.,  down  to  tho 
square  millimeter,  bring  each  100  times  greater 
limn  the  cme  which  comes  immediately  helow  it, 
earn  should  be  taken  when  expressing  them  in 
figures  to  reserve  two  places  for  each  unit  of 

1  dm'.,  1  cm'.,  1  mm'., 
1.010101  m'. 


The  abbreviation  do/.,  adopted  by  the  Paris 
Committee  for  the  word  tltkaliter,  was  derived 
from  the  French  spelling,  d>ca.  This  has  always 
been  a  source  of  confusion  from  it*  resemblance  to 
deei;  the  a  being  the  only  distinguishing  letter. 
To  avoid  this,  the  spelling  drkn  has  been  adopted 
by  high  authority.  The  committee  who  reported 
npon  the  moat  proper  spelling  of  the  metric  no- 
menclature, said  in  their  report : 

"  In  the  prefix  deka  the  k  is  used  because  of  the 
great  danger  of  confusing  deta  and  dVci,'  besides 
3eAa  i»  a  much  better  spelling  in  itself,  as  there  is 
no  danger  whatever  of  mispronunciation;  and  ihe 
k  is  more  nearly  in  harmony  with  the  Creek 
kap)n.  alt  hough  that  letter  is  so  often  represented 
by  c.  This  is  in  accordance  with  the  government 
report*  of  Germany,  England  and  the  United 
States.'' 

The  abbreviation  d*.  for  deka  is  therefore  pref- 
erable, and  best  adapted  to  the  practice  of  the 
three  countries  mentioned  above.  It  is,  moreover, 
more  suggestive  of  the  word  itself.  The  abbrevi- 
ation dkl.  has  been  placed  accordingly  in  the  table 
by  the  aide  of  the  form  adopted  by  tile  Paris  Colli  - 


15.08  m'. 
87  m".,  8  dm'.,  62  mm",  is  written 

8T.08IMM2  m'. 
When  reading  a  number  comprising  an  odd  num- 
ber of  de»  imal  places,  a  Eero  may  he  mentally 
determined  at  its  right  hand,  thus  6.046  m'.  may 
be  read 

6  m'.,  6  dm'.,  60  cm'.-,  or 
6  m'.,  660  am', 
The  number  30,303,090,303  mm*,  when  divided 
into  its  component  denominations  may  Is?  read 
3  bm'..  3dkm'.,  2  in'.,  2  dm'.,  3  cm'.,  3mm'.;  or 
20,303  tu'.,  2 dm'.,  3  cm1,,  2  mm'. 
The  same  principle  applies  to  the  units  . 


The  table  is  as  follows ; 


•*Tri»io«.l*r  . 

Kllmoetor. 


&,",ta'r 


.dm" 

..cm* 


'Pecos***  

Cubic  dcdu*eier  . 
Cubic  centimeter 

L\lt  •  -  lllll'll  n'liT 


..  ..  I« 

Am' 
.  cm" 
i  - 1  j— ■ 


•  KH  ,|||-T 

nt'klolllar 
ovkshlsr  .. 

Liter   

Ucctllwr 
Onlilller. 


 sJ 

 hi 

.  .tiki  or  <lnl 

 el 


Thus  7  ha.,  7  a.,  7  ca.  may  be  i 
7.0707  no. 

The  ordinary  method  of  expressing  areas  of  land, 
however,  ta  to  state  them  In  terms  of  hektnrs  and 
square  meters.  The  above  example  would  ordi- 
narily be  written 

7  ha.  707  m'. 
The  three  special  denomination*  of 
ure,  the  eeitiar,  or.  and  hrktar,  are  in  s 
with  these  properties  of  the  squares  of  the  linear 
measures,  because  they  aw  merely  other  names  for 
the  square  meter,  the  square  dekameter,  and  the 
square  hektometer,  respectively.  The  two  inter- 
mediate denominations,  required  by  a  strict  con- 
formity to  the  nomenclature  of  the  system,  the 
detiar  and  dekar.  have  not  been  used,  l*cauae  the 
sides  of  the  squares  which  they  represent,  having 
areas  of  10  and  1,000  square*  meters,  respectively, 
cannot  be  exactly  expressed  in  terms  of  the  linear 
measures. 

Similarly,  the  measures  of  volume,  the  cubic 
meter,  the  ruhir  decimeter  and  the  cubic  centi- 
meter, bring  each  1.000  times  greater  than  the  one 
whirh  comes  limuedlately  below  it,  can-  should  be 
taken  when  expressing  them  in  figures,  to  reserve 
three  places  for  each  unit  of  measure. 

Thus,  1  in'.,  1  dm'.,  1  cm'.,  1  mm'.,  is  written 
1.001001001  m". 

3  m'.,  83  dm'.,  7  cm'.,  56  mm'.,  ia  written 
8.0^2007056  m". 

The  number  8.1478  in',  inav  be  read 
8m'.,  147dm".,  000cm'., 
two  zeros  being  mentally  supplied  at  the  right. 

These  principles,  which  are  merely  an  applica- 
tion of  the  laws  of  decimal  numbers,  may  he  illus- 
trated thus. 

The  number  82.33.if  representing  wiefers,  may  be 
'  into  four  denominations. 


Tan  ■   

Mecrlo  quintal. . . 

"Myruuirsm  

Kll,"\rrani 
•llrkt'srrsm 
•Dek  _ 
Oram. 


IhvVram 
(Vntlrram 


 Nr 

 <lkx 

 t 

 a* 

 e* 


A  joint  committee  of  the  American  Metric 
Bureau  and  the  American  Metrologies!  Society 
recommended  a  system  of  abbreviations  in  the 
year  1877,  which  has  been  extensively  used  in  this 
country.  It  differs  very  little  from  the  aliove  table, 
except  that  the  measures  of  volume  are  omitted, 
and  the  measures  of  surface  are  less  in  number, 

The  system  la  a*  follows  : 

•'  The  initial  letter  should  be  used  for  each  word; 
m.  a.  I,  o  'or  the  unit* :  d,  e,  m  for  the  divisors ; 
and  the  capitals  V,  H.  K  and  M  for  the 


8  dkm.,  2  m.,  8  dm.,  5  cm., 
each  composed  of  a  tingle  figure. 
The  same  number  sijwarrn*  gives  8781. 5223. 
This,  if  representing  sf/unre  meter;  may  be  di- 
vided into  four  denominations, 

67  dkm'.,  81  m'.,  52  dm'.,  25  cm'., 
each  composed  of  firo  figures. 

The  same  number  cubed  gives  ,\V45H.37787S, 
which,  if  representing  cubic  inc(er»  and  reduced  to 
its  component  denomination*,  gives 

348  dkm'.,  458  m'.,  OT7  dm'.,  875  cm'., 
each  composed  of  three  figures. 

The  long  decimal  fraction*  resulting  from  the 
continued  multiplication  of  numlwra,  which  often 

mind,  assume  a  verv  precise  and  definite  character 
when  separated  into  the  squares  and  cul<es  of  the 
linear  measures;  the  decimal  nature  of  the  metric 
system  rendering  this  separation  possible  by  simple 
inspection. 

The  eulde  denominations  comprising  the  sfere 
and  its  derivatives  are  exceptions  to  these  prin- 
ciples, only  one  of  them,  thesferr.  which  ia  another 
name  for  the  cubic  meter,  being  an  exact  cube  of 
a  linear  measure.  They  progress  by  a  10-fold 
ratio,  and  onlv  require  a  single  place  for  each 
denomination."  Their  use  should  be  restricted  to 
merchandise,  which  ia  sold  in  Bmall  quantities  by 
nihil  measures. 

By  the  present  practice  tbey  are  used  only  in 
the  measurement  of  wood. 

Chari.es  H.  Kwax,  C.  E. 
Committee  on  Manufactures,  Ameri- 
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MISSISSIPPI  RIVER  FLOODS. 

The  l«t«  tremendous  floods  on  the  Mississippi 
River  and  the  devastation  and  suffering  created 
thereby  have  very  naturally  brought  up  tho  inquire 
aa  U>  Urn  proper  mean*  which  III*  general  govern- 
meat  sltould  exercise  In  prevent  their  recurrence, 
or  to  mitigate  their  violence,  fur  it  is  out  of  Ibr 
question  to  supptasu  that  the  respective  State* 
through  which  the  river  passes  can  effect  any- 
thing of  practical  value  to  that  etui.  This  baa  nat- 
urally brought  forwatd  individual  scheiuis  and 
projects,  which  are  urged  upon  Congtem  with  the 
persistency  peculiar  lo  our  American  politics,  and 
everyone  who  ha*  seen  water  run  down  lull  thinks 
that  he  cuuld  offer  some-  advice  of  value  to  the  an 
thoritiea.  The  interest  at  stake  has  liecome  an 
vast  by  the  increasing  settlement  or  the  Mia»be 
aippi  valley  that  the  plans  to  be  followed  for  the 
Improvement,  of  ila  navigation  and  the  protection 
of  the  delta  from  overflow  liave  become  subject  ol 
bitter  controversy.  A  Mississippi  River  comntls- 
aion.  of  which  Oen.  f^.  A.  Gilroore  is  president, 
composed  of  three  Uniteil  States  engineers  of  high 
rank.  three  civilians  of  experience  in 
connection  with  the  subject  and  an 
officer  uf  the  coa*t  survey  have  been 
for  some  time  (three  years)  charged  with  the  oper- 
ations under  the  U.  S.  government  on  the  river, 
embracing  in  their  duties,  of  course,  the  prepara- 
tion of  pi  mm  for  its  permanent  improvement. 
Thia  board  have  from  time  to  time  made  reports 
of  progiees,  and  appear  before  the  committee  ol 
Oongieas  when  called  upon.  In  relation  to  tlie  sub- 
ject matter,  and  their  views  are  strongly  antagon- 
ised just  now,  by  some  prominent  individuals  sup 
p*sw-u  to  know  aomethiog  of  the  subject,  who  ai 
desirous  of  securing  appropriations  to  carry  out 
their  own  views,  or  at  all  events,  to  experiment 
with  the  government  funds  in  opposition  to  the 
projects  of  tbe  commission. 

It  is  well  known  that  millions  of  sen  s  of  highly 
productive  land  are  now  under  the  flood-waters  ul 
tbe  lower  Mississippi,  and  lo  the  inrapcnci.i  ei. 
eve  it  would  very  naturally  appear  that,  if  thi 
river  hail  more  outlets  from  the  flooded  district  b 
the  Gulf,  to  allow  sufficient  escape  to  tlus  piled  U| 
water,  permanent  relief  from  the  evils  of  a  flood 
would  lie  secured.  The  arguments  of  the  opiar, 
ncola  of  the  River  Commission  take  about  the  fol- 
lowing shape.  If  we  bore  two  holes  in  i 
tub  of  water  it  will  flow  out  faster,  anil 
nore  rapidly 


along  its  cou i se,  a  greater  avenue  of  escape  will 
be  provided  for  its  flood-waters,  and  they  will 
rise  to  less  height.  The  Mississippi  fn  m  Red 
River,  three  hundred  miles  to  Its  mouth,  flows 
aloug  the  summit  of  a  ridge,  whose  aides  slope 
away  to  the  Gulf.  These  slopes  are  Intersected 
by  bayou*.  If  we  open  up  the  head  of  these 
bayous  lo  the  river,  thus  furnishing  outlets  for 
the  surplus  waters,  we  lower  tbe  flood  heights. 
Ibis,  they  say.  is  the  experience  of  crevasses. 
The  current  will  be  quietened  above,  ihe  bed 
scoured  out  and  the.  wateis  lowered  within  the 
banks.  This  would  srem  to  be  in  accordance  with 
common  sense  and  presumed  facts  in  the  caw. 
and  would  be  true  of  the  Connecticut,  Su.-que- 
hanna  and  other  rivers,  and  why  not  true  of  ihe 
Mississippi »  And  vet  It  is  not  true  of  this  river. 
The  commission  of  hydraulic  experts,  men  who 
have  no  purpose  in  view  but  their  duty  in  the 
premises,  and  actuated  solely  by  their  sen*,'  of 
what  Is  right,  and  the  desire  to  sustain  their  pro- 
fessional reputations,  most  unqualifiedly  allege, 
that  "no  surer  method  of  ultimately  raising 
tho  flood  surface  of  the  river  can  be 
adopted,  than  by  making  lateral  outlet* 
fur  thr  escape  of  its  flood-wateis,"  and  sus- 
tain this  view  by  experience  derived  from  tbe  ac- 
tion of  this  river,  as  well  as  all  otber  rivers  of  like 
character.  Thu-lattci  circumstance  it  is  important 
to  bear  In  mind.  The  immediate  effect  of  a 
crevasse  during  flow,  is  the  reduction  of  the  height 
of  ihe  surface  of  the  river  iu  its  vicinity,  Mas  Be- 
low it.  and  lateral  outlets,  either  natural  or  artifi- 
cial, by  which  the  flood  waters  of  the  river  are 
drawn  off  and  conveyed  through  a  shorter  route 
to  the  sea,  would  lend  to  prevent  the  recurrence 
of  destructive  floods  by  supplying  additional  ave- 
nues of  escape ,  but  for  the  fact  that  the  flood- 
waier?  of  this  river  are  highly  charged  with  sedi- 
mentary matters  held  in  suspension  by  tbe  cur- 
rent alone,  and  to  transport  this  matter  to  the 
Oulf.  the  veloc.ty  of  the  current  must  be  sus- 
tained. The  action  in  the  case  of  a  crevasse  or  of 
a  lateral  outlet  to  the  river  at  floral,  is  a>  follows: 
As  a  portion  of  the  volume  of  the  river  is  drawn 
off  by  the  crevasse  when  it  is  dial  made,  it  b  im- 
possible that  tbe  current  below  the  crevasse  can 
he  then  aa  ramrl  as  it  was  before  its  occurrence. 
Being  less  rapid,  it  is  unable  to  sustain  the  whole 
quantity  of  matter  held  in  suspension  by  the  more 
rapid  current  alrove  the  outlet,  snd  consequently 
its  surplus  sediment  falls  to  the  bottom  below 
the  crevasse,  and  a  slioal  is  commenced,  which,  if 
the  crevasse  remain-  open  for  any  length  of  time, 
w-ill  continue  to  extend  down  stream.  This  de- 
position will  continue  until  tbe  size  of  the  river 
below  lite  crevasse  has  become  so  reduced  by  the 
slieeling  that  the  current  is  isstored  through  the 
short  distance  in  which  the  bottom  of  the  river 
has  been  thus  raised  awl  its  channel  way  dimin- 
ished; but  tike  reduced  velocity  will  stilt'exist  in 
the  river  below  tbe  shoal.  As  the  volume  flowing 
in  the  river  beluw  acreva-se  is  decreased  by  ihe 
amount  drawn  off  through  the  cutlet,  a  sleeper 
slope  prevails  for  a  distance,  because  the  shoal 
below  the  outlet,  as  it  grows  in  length  down 
stream  from  the  deposition  of  slice*  stive  flows, 
gradually  increases  ihe  frietional  res  stance  of  the 
volume  flowing  through  that  diminished  channel, 
and  with  an  inc. 


with  • 


If  we  enn  tap 


the  river  above  and  raises  its  level; 
shoaling  of  the  river  bed  and  the  raising  of  thr 
flood  line  abort  the  site  of  the  outlet  ensue 
as  a  permanent  effect.  Wherever  audi  stream 
flows  through  alluvial  depost*.  other  con- 
ditions being  the  same,  the  surface  slope  is 
least  where  the  volume  is  greatest,  ami  conversely 
the  au.'tace  slope  la  found  to  be  invariably  in- 
creased as  the  volume  is  diminished.  The  Missis- 
sippi throughout  its  alluvial  basin,  not  only  in  its 
main  trunk  but  in  all  of  Ila  nutlet*,  presents  no 
exception  to  this  peculiar  featuie.  and  the  U.  8. 
Mississippi  River  Commission  summarize  these 
principles  briefly  and  comprehensively  as  follows 
in  their  report  hi  Ihe  Sccrrtsrv  of  War; 

•  If  the  normal  volume,  of  water  in  a  silt-bear- 
ing stream  flowing  in  an  alluvial  bid  of  its  own 
formation  be  permanently  increased,  there  will 
result  an  Increase  of  velocity  and  consequently  of 
erosion  and  silt-bearing  powVr.  an  increase  in  area 
of  average  cross  section,  and  an  ultimate  lower- 
ing of  the  surface  slope:  and  converselv.  If  the 
normal  flow  be  decreased  in  volume,  there  will 
ensue  a  decrease  of  velocity,  silt-transporting 
(lower,  and  moan  sectional  area,  and  an  ultimate 
raising  of  tbe  surface  slope."  So  that  however 
paradoxical  it  may  appear,  opening  outlets  for  the 
flood  waters  or  the  lower  Mississippi  to  the  Gulf 
aiU  ultimately  inciease  the  height  uf  ilia  flood 


SANITARY. 

We  have  taken  occasion  to  comment  upon  sani 
tary  matters  frcm  time  to  time,  and  we  are  desir- 


ous that  tho  Nbws.  while  not  an  organ  of  sanitary 
engineering  as  a  specially,  and  committed,  in- 
Jeed,  in  opposition  to  much  that  baa  been  ad- 
vanced as  sanitary  science,  shall  yet  be  fullv  rec- 


yet  be  fully  rec- 


ognized aa  advocating  all  true  progress  in  tbe  di- 
rection of  reform  and  improvement  in  this  moat 
important  branch  of  engineering  art.  and  lo  be 
fully  understood  in  this  connection  we  make 
this  annunciot ton — that,  in  view  of  the  resources 
of  modern  art,  there  is  nothing  which  adds  to  tbe 
real  home  comforts  of  lire  which  may  not  be  made 
perfectly  safe  and  as  conducive  to  health  as  to 
comfort.  We  are  Induced  hi  touch  upon  this  sub- 
ject as  much  misapprehension  exists  as  to  the  dan- 
gers to  health  of  what  are  called  modern  improve- 
ments in  housekeeping,  and  it  is  becoming  to  be 
considered  tbe  right  thing  to  forego  some  of  tbe 
luxuries  uf  living,  which  a  few  years  of  use  had 
taught  us  to  consider  us  necessaries.  It  foregoing 
these  luxuries  consisted  In  l  educing  tbe  expenses 
of  living  Ibis  would  be  a  wholesome  return  lo  first 
principles  foretl  ado  wed.  but,  on  tbe  contrary, 
what  every  one  can  enjoy  ceases  to  be  regarded  aa 
a  luxury,  and.  with  the  rubhish  from  our 
grandmother's  garret  as  ornaments,  we  must 
adopt  certain  of  her  modes  of  living, 
not  aa  we  really  believe  because  of  their  merit 
in  themselves,  but  with  the  present  craze  in  thia 
direction  it  is  fashionable  to  believe  so;  and  the 
unfashionable  masses  in  great  cities  in  the  first 
place  have  no  grandmothers  to  inherit  from,  and, 
secondly,  they  couldn't  in  large  cities  afford  the 
expense  and  inconvenience  of  adopting  the  com- 
paratively simple  and  cheap  conveniences  of  their 
forefathers,  these  conveniences  having  become  a 
luxury  which  none  bat  the  well-to-do  can  afford. 
We  copy  from  a  dallv  pairer  tbe  following:  "  In  a 
carefully  prepared  essay  on  the  drain; 
by  Dr.  Hamilton,  of  New  York,  he 
augKestrons  for  tlie  benefit  of  those  who  expect  to 
build,  and  are  dow  troubled  by  sewer  poison. 
First,  be  would  have  all  plumbing  having  any 
direct  or  indirect  communication  with  sewers, 
excluded  from  those  port  ons  of  our  houses  which 
we  habitually  occupy — in  other  words,  ptaceu  in  a 
separate  building  or  annex.  In  the  second  place, 
the  doctor  urges  that  we  return  to  the  op.  n-air 
lire ■  place,  or  the  grate,  aa  a  means  of  warming  our 
houses,  and,  in  tin?  third  place,  be  calls  for  a 
diminislied  consumption  of  oxygen  by  gas-burners. 
It  is  still  an  open  question,  whether  we  shall  bu 
able  to  light  our  dwellings  with  eh  eti  ic  ty,  but  so 
long  as  we  sre  obliged  to  depend  upon  gas.  we 
must  conteut  ourra-lvea  wilh  light,  and  not  Illumi- 
nation. Tbe  coucctm:' -ii.  demai'ded  are  named  in 
tbe  order  of  their  importance.  The  nee  ssity  for 
each  is  said  to  be  urgent,  btif  f/>r  |tr«t  admits  of  no 
compromise." 

The  director  of  the  New  York  State  Surveys,  a 
mornhcr  of  the  State  Board  of  Health,  says  id  his 
report  to  the  board  that  lie  is  "convinced  that 
both  in  Knaland  and  America,  large  combined 
sewers  for  carrying  storui-waler  and  rewage  are. 
and  neerssari/y  Niruf  he.  ruiisfuuf  ami  potter/Ml 
tourctM  of  disease."  and  tbe  Board  of  Health, 
adopting  bis  views,  condemn  them 
mend  the  separate  system  of  small  t 
flushing-tanks  for  general  use  in  this  State. 

AdmiUing  that  house  plumbing,  as  usually  prac- 
ticed, is  defective,  would  it  nut  be  more  sensible 
and  more  in  accordance  with  modern  require- 
menls  to  endeavor  and  perfect  the  procesaea  now 
In  use,  rather  lltau,  on  the  supposition  that  it  is  aa 
perfect  aa  can  be  made,  banish  the  pipes  from  tbe 
living  house  into  an  annex,  not  alwavs  to  he  had 
at  reasonable  expense  or  in  crowded  localities  ?  If 
freedom  from  preventable  disease  is  only  to  be  hail 
bv  such  householder*  as  can  afford  to  have  their 
plumbing  separated  entirely  from  their  living 
room.,  under  what  clrcuiti-tanccs  are  the  masses 
of  our  citizens  to  live  f  Would  not  a  system  of 
piping  of  belter  materials  and  workmanship, 
and  subject  under  law  tn  periodical  inspec- 
tion, be  a  simpler  tucth'sl  of  improvement 
than  the  one  suggested  by  Dr.  Hamilton  '!  Must 
we  accept  as  gospel  truth  what  one  class  of 
specialists  assert  as  lo  the  permeability  uf  cast-iron 
pipes  to  the  passage  of  air  \tor  wc  are  told  by  Mr. 
Gardiner  thai  there  Is  no  such  thing  as  sewer  gan'i. 
and  the  slight  impediment  which  the  best  water 
traps  interpose  to  tbe  passage  or  disease  germs, 
and  reject  tbe  experience  of  another  class  equally 
entitled  to  confidence,  who  deny  the  inssihility  of 
the  Utter  occurrence  snd  challenge  any  one  to  the 
proof  y  Whoever  lias  any  knowledge  of  ordinary 
plumbing  may  righirully  conclude  that  the  prac- 
tice of  the  art  has  not  aa  yet  exhausted  all  the 
means  which  are  al  command  for  tlie  exclusion  of 
poison  from  our  dwellings. 

With  regard  to  the  otu>n  fiie-plare.  it  is  undoubt- 
edly a  luxury,  which  all  who  can  affoid  to  avail  of 
should  understand  the  sanitary  advantages  of.  but 
tlusw  whose  circumstances  forbid  lis  use  for  house 
warming,  need  not  suppose  that  they  are  thereby 
given  over  to  irremediable  disease  and  death. 
There  is  nothing  more  certain  than  that  dwellings 
may  be  efficiently  warmed  and  ventilated  with 
perfect  safety  to  health  bv  far  less  expensive 
methods  than  by  open  lire-places. 

With  reference  to  the  use,  or  rather  misuse,  of 
gas.  Such  of  our  readers  as  have  visited  the  homes 
of  tho  nobility  abroad  or  their  nalacca,  have  no- 
ticed thealmost  universal  exclusion  of  gas  and  tike 
Use,  instead,  of  candles.    But  this  is  not  on  the 
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ui  u»ey  iiui j  iw  ujs  comparatively  incx- 
rrsngement.  there  is  no  uecc*siiy  what- 
depriving  oil t selves  of  so  simple  ami 
it  a  method  or  lighting  our  dwelling*. 


■com  of  health,  but  as  being  more  expensive  is 
lea*  plebeian  and  tnorr  ch-gant,  and  bonier*  on  the 
ostentatious,  as  would  the  use  of  hickory  wood 
Area  for  wanning  a  gentleman's  bouse  in  New 
York  City,  If  the  product*  of  combustion  lire  car- 
ried off  a*  they  may  be  by  a  comparatively  iocs. 
pcnBive  arrangement,  there  ' 
ever  for  i 
convenient 

That  tbe  larger  sewers  of  the  combined  system 
"  must  necessarily  be  constant  and  powerful 
sources  of  disease  v  we  d.my.  The  grounds  for  the 
assertion  rest  upon  the  supposition  that  the  ordi- 
nary Sow  through  iheiu  m  a  "mere  trickling 
thread,"  whereas  the  mean*  exist  for  insuring  at 
the  low  flow  precisely  the  same  form  awl  dimen- 
sions of  channel  as  that  affurded  by  the  separate 
system,  uml  were  this  not  the  case  the  SO  or  SO 
gallons  of  hqnid  per  capita,  which  In  the  older 
countries  is  all  that  thev  can  afford,  is  usually 
quadrupled  by  the  more  fibers!  water  supply  de- 
manded in  our  cities,  and  this  increased:  use  of 
water  lead*  Mr.  Gardiner  to  admit  that  the  Mem- 
phi*  main  sewers  are  thereby  gorged  and  back  up 
the  sewage  in  the  lower  district,  the  sole  remedy 
for  which  he  state*  is,  ••  that  they  be  duplicated  ZZu  T, 
or  rebuilt  on  a  larger  scale!"  The  cusl  and  royalty  eartl?  tt"d  ,U,"e 
on  the  patent  flushing-tan ka.  rendered  uecesHitry  by  " 
this  system,  and  the  use  of  which  is  recommended 
by  the  N.  Y.  Unard  of  Health,  even  supposing  they 
were  a  reliable  mrans  in  all  cases,  would  exceed  in 
a  city  like  New  York  that  of  a  system  of  pumping 


been  advised  to  overcome  the  difficulty,  among 
others,  that  the  water  should  be  skimmed  anil 
strained;  another  that  the  river  should  he  deepened 
on  its  shores,  and  the  bottom  cleaned  from  im- 
purities. 

The  commissioner*  thought  that  the  cams"  should 
lie  first  ascertained  before  essaying  to  rure  I  be 
evil.  To  this  we  agree,  and  when  one  considers 
the  possible  extent  of  the  evil,  ecouoiny  wutild 
certainly  point  in  that  direction.  The  reservoir  is 
serfa  miles  In  circuit,  some  430  acres  in  aiea.  and, 
according  to  the  commissioners'  statement,  con- 


sult water  in  times  of  drought  into  the  summits  of 
all  the  sewers  (were  the  fresh-water  supply  inade- 
quate in  volume!,  and  thus  at  all  times  insuring 


insuring 

a  gravitating  current  toward  the  outlets  sufficient 
to  prevent  any  deposit  whatever  in  tliem. 

The  tendency  of  the  "  traveled  "  sanitarian  Is  to 
base  his  conclusions  on  the  obvious  defects  of  old 
practices,  which  are  still  hampered  with  auti- 
quared  forms  ami  methods  of  construction,  and 
not  under  the  fostering  care,  of  the  inventor  or 
his  friends,  and  comparing  tbem  with  recent  works 
of  small  range,  and  which  are  still  in  the  domain 
of  experiment,  his  conclusions  are  necessarily  of 
the  nature  of  hasty  generalization  ;  the  Held  of  his 
observations  embracing  but  the  obvious  defect*  of 
the  prevailing  method  in  use,  and  giving  undue 
weight  to  the  anticipated  benefits  to  be  derived 
from  the  substitution  of  another.  Ill  constructed 
works  of  sewerage  soon  becoroo  a  nuisance,  let  the 
principles  of  llieir  construction  be  a*  sound  as 
they  may.  Anil  a*  a  hydraulic  machine 
to  effect  a  given  purpose,  any  system  of  »ewemge 
requires  pei  icdical  inspection,  repair  and  renewal, 
and  to  condemn  a  system  as  Dr.  Hamilton  ha* 
done,  which,  theoretically  and  practically,  baa 
been  shown  capable  of  great  results,  irnen  properly 
carried  out,  because  of  its  presumed  danger  to  lite 
and  health  when  its  true  principles  are  neglected, 
is  as  absurd  as  to  condemn  the  use  of  ' 
iguliotl  b. 


SEWERAGE  OF  CITY  OF  PHILADELPHIA. 

The  National  Board  of  Health,  in  a  supplement, 
publish  a  report  of  Engineer  Wni.  H.  Baldwin, 
assistant  to  Geo.  E.  Waring,  who  in  the  summer 
of  1981  made  a  personal  examination  of  the  sewer- 
age system  of  that  cil The  sewers  are  described 
a*  being  built  on  the  plan  of  forty  years  since, 
with  dry  bottoms,  and  the  connection*  are  fre- 
quently made  by  simptv  knocking  a  hole  in  the 
er.and  inserting  the  branch  pipe  .piling  up  brick, 
and  leaving  it  to  take  care  of  Itself 
earth  around  it.  and  ultimately  re- 
sulting either  iu  tin-sewer  caving  in,  or  becommg 

entire  system,  both  of  construction  ami  mainte- 
nance, is  not  merely  faulty,  but  vicious  in  the  ex- 
treme; and  were  the  death  rate  of  the  city  a  high 
one,  there  would  he  no  difficulty  whatever  in 
sanitarians  tracing  it  to  it*  source.  Rut  here  comes 
the  anomaly — the  death  rate,  not  unfrcquenllv,  it 
is  said,  falls'below  IS  to  the  1.000,  a  rale  lower 
than  anv  other  large  city  with  which  we  are  ac- 
quainted ! 

Mr.  Waring  cannot  explain  this  low  death  rate 
by  attributing  it  to  the  large  water  supply,  to- 
gether with  the  "combined"  system  of  sewers  in 
use,  but  ascribes  it  to  the  fact,  "  that  the  poorer 
Hassc*  are  not  so  crowded  together,  as  in  New 
York  and  i.ther  large  cities."  If  our  readers  in  this 
connection  will  please  refer  to  what  we  have  said 
in  another  column  under  the  head  of  "  Sanitary," 
they  will  appreciate  the  scope  of  our  remarks 
wherein  we  maintain  that  there  la  something  be- 
yond the  mere  fact  of  a  sewer  being  of  large  site 
for  the  reception  of  storm  waters,  and  built  of 
brick,  which  influences  the  spread  of  disease 
getms  from  sewer  air;  and  in  truth,  how  little 
the  system  of  sewers  alone  bos  to  do  with  the  death 
rate 


i  may  lead  to  disaster  and  death 
t  be  eliminated  wholly  from  the  economy 
,  but  they  admit  of  such  ready  management 
through  dilution  that  they  may  be  renderrd 
wholly  innocuous.  To  this  end,  copious  air  and 
water  supply,  and  the  machinery  through  which 
this  is  best  secured  being  fully  up  to  the  standard 
now  required  in  all  mechanical  arrangements  of 
t  all  needed  immunity  from 


importance,  will  secure 
the  danger*  which  mi 
home  comforts. 


T.  A.  HlIX  I*  chief  engineer  of  the  Austin  <x 
Northwestern  Hattroad.  with  offices  at  Austin. 
Tex. 

T'oiMins     T-  M-  J*™>°*.  chief  engineer  of  the  Kingwood 
omy  „t  Railway  Company  ha*  commenced  tbe  work  of 
locating  the  line.    The  headquarters  of  the  com- 
pany are  at  Kingwood.  W,  Va. 

General  Georoe  Thou,  Colonel  of  United  States 
Englneei*,  has  been  confined  to  bis  bouse  at  Port- 
laud.  Me.  Hi*  physician  gave  a  prescription,  and 
the  druggist's  clerk,  by  mistake,  put  up  the  wrong 
medicine,  which  nearly  proved  fatal.  Antidotes 


her  of  students  in  attendance  at  the  University  of 
Michigan  this  year  is  1.334  just  the  same  as  the 
total  given  in  the  annual  calendar  for  1XM0-H1, 
■  oinpured  with  last  year,  the  Department  of  Law 
and  the  School  of  Pharmacy  have  made  slight 
gains.  In  no  department  ha*  there  been  any  ma- 
terial Iota.  In  point  of  numbers  this  university  has 
risen  rapidly,  till  it  now  ho'da  the  leading  position 
among  tbe  higher  educational  institutions  of  the 
country.  Organised  and  conducted  primarily  for 
the  purpose  of  meeting  the  wants  of  citizens  of 
Michigan.  It  pursues  a  wise  and  generous  policy 
toward  students  coming  from  other  Slates  and 
countries.  At  the  present  lime  only  forty-live  per 
cent,  or  its  students  have  their  homes  in  Michigan. 
The  number  of  women  in  attendance  la  about  one 
hundred  and  eighty,  or  nearly  twelve  per  cent- 
In  the  department  of  literatuie,  science,  and  the 
arts,  or,  it  might  be  called,  the  collegiate  depart- 
ment, students  are  allowed  a  wide  though  not  un- 
limited chotceof  studies.  Tbe  aim  appears  to  be  to 
secure  the  benefits  and  to  avoid  the  dangers  of  the 
elective  system  by  prescribing  a  part  of  the  work 
to  be  done  by  the  candidates  for  the  several  liter- 
ary degrees,  or  by  requiring  the  student  to  elect  a 
specified  amount  of  work  from  limited  groups  of 
studies.  The  announcement  of  the  organization 
of  a  School  of  Political  Science,  and  a  descrip- 
tion of  some  of  the  aludies  to  be  pursued  In  the 
School,  appear  for  tbe  first  time  in  the  calendar 
for  the  current  year. — The  .Nation. 

Pierre  Le  Play. -A  dispatch  from  London  an- 
nounces the  death  on  the  6th  of  I*icrre  Guillaume 
Frederick  Le  Play,  a  distinguished  Fiench  engi- 
neer and  writer  upon  scientific  subjects.  M.  Lc 
Play  was  bom  in  Honflmr.  April  II.  1808.  In 
1*23  he  became  a  student  In  the  Polytechnic  In- 
stitute. I<ater  on  he  entered  the  department  of 
mining  engineering,  and  pursued  the  different 
courses  until  he  became  n  chief  engineer  of  the 
first  class.  After  finishing  hia  studies  M.  Lr  Play 
contributed  a  number  of  papers  to  various  scien- 
tific journals,  which  attracted  considerable  atten- 
tion and  helped  to  secure  for  him  a  Professorship 
in  the  School  of  Mines,  where  he  was  put  In 
charge  of  the  inspection  of  studies.  In  1858  he 
was  appointed  a  Commissioner-General  of  the  Im- 
perial Commission  which  had  charge  of  the  prep- 
arations for  the  French  Industrial  Exposition  of 
1853.  He  became  President  of  the  commission 
and  performed  the  arduous  and  Important  duties 
of  that  position  so  «  ell  that  he  received  the  title 
of  Counsellor  of  State  id  December.  1835.  At  the 
London  Exixwitinn  of  1862.  M.  Le  Play  attended 
as  the  reprrsen  ativi'  of  the  French  government. 
Five  years  later  he  presided  at  the  opening  of  the 
Universal  Exposition  of  1867.  In  December  of 
that  year  he  was  made  a  Knator.  M.  La  Play 
received  many  decorations  as  a  member  of  foreign 
orders.  On  the  15th  of  December,  1855,  be  be- 
came a  commander  of  the  Legion  of  Honor,  of 
which  he  was  made  a  grand  officer  in  June,  1867. 
He  was  the  author  of  a  large  number  of  scientific 
works  and  memoirs. 

Major  Charles  W.  Howell,  of  the  United 
State*  Engineer  Corps,  died  in  New  Orleans,  on 
the  3th,  of  co 


WATEH  CONSUMPTION  OF  CITIES. 


report  of  tbe  Purveyor  of  the  De 
Work*,  Brooklyn,  on  an  estimated 
560.000.  tbe  consumption  of  water 


consumption,  at  tbe  age  of  40  years. 
He  was  a  native  of  Indiana,  and  was  appointed 
from  that  State  to  the  United  States  Military 
Academy  at  West  Point,  being  graduated  seventh 

  in  a  class  of  35  in  the  Class  of  '631.   On  the  day  of 

may  be  supposed  to  lurk  in  I  wrre  promptly  administered,  and  he  is  now  quite  ,  graduation,  June  11.  he  was  appointed  a  First 
comfortable.  Lieutenant  of  the  Corps  of  Engineer*,  and  at  once 

GKNLRai.  De  FuniaK's  duties  as  General  Manager  .  entered  upon  duly  in  the  war  of  the  rebellion,  be- 
of  the  Louisville  &  Nuahvillc.  sod  President  of  1  big  attached  to  the  Engineer  Battalion  of  the  Army 
ttie  Penaacola  &  Atlantic,  have  forced  him  to  re-  J  of  the  Potomac.  There  he  remained  until  May  25, 
Hignhia  position  as  Chief  Engineer  of  the  Header-  1 1865.  when  be  was  transferred  to  tbe  Engineer 
son  bridge  Company.  He  will  be  succeeded  by  j  Battalion  stationed  at  Willetl'a  Point,  N.  Y.,remain- 
F.  W.  Yaugban,  now  Consulting  Engineer  of  the  in*  on  service  there  until  September  of  the  follow- 
ing year.  During  his  active  service  with  the 
Aimy  of  the  Potomac  he  participated  in  the 
Pennsylvania  campaign:  in  the  Rapidan  campaign, 
commanding  a  company  of  Engineers  at  that 
time ;  in  the  action  of  Rappahannock  Station, 
November  1868  ;  the  Mine  Run  operations,  Nov. 
36  to  Dec.  8,  1863  ;  in  command  of  an  engineer 
company  in  the  Richmond  campaign  from  May  4, 
1864.  to  "Feb.  16,  1863 ;  engaged  in  constructing  and 
dismantling  bridges,  making  road*  and  reconnoia- 
sanccs.  sapping  and  erecting  defensive  works  on 
the  march  to  the  James  River.  May  4  to  June  15, 
1864 ;  the  action  near  Cold  Harbor,  and  partici- 
pating in  tbe  siege  of  Petersburg,  from  June  17. 
1864,  to  Feb.  17,  1865.  While  operating  before 
Petersburg  lie  was  successively  breveted  Captain 
aud  Major  for  the  gallant  and  meritorious  services 
during  the  campaign  from  the  Rapidan  tu  the 
James,  and  in  front  of  Petersburg,  Subsequently 
he  served  in  the  raid  on  the  Welden  Railroad,  in  the 
actions  and  operations  about  Hatcher's  Run  in  the 
pursuit  of  the  rebel  army,  April  8-9.  1805,  and  at 
the  capitulation  of  Appomatox  Court-house  on  the 
hitler  date.  On  July  10,  1886.  white  on  duty  at 
Willett s  Point,  lie  was  made  full  Captain  of  En- 
gineers, and  in  tbe  following  September  was  de- 
tailed as  Assistant  Engineer  in  the  improvement 
of  tbe  Western  rivers,  other  than  tbe  Ohio,  aerv- 


Tolat   4*  44 

The  percentage  of  waste  to  tbe  total  consump- 
tion is  stated  as  being  6.86  per  cent,  less  in  1881 
than  in  1880.  It  is  not  stated  how  this  waste  is 
determined  nor  how  tbe  item  of  leaka  in  mains 
was  arrived  at,  but  we  presume  that  these  were 
matters  of  approximation  merely. 


SPRINGFIELD    WATER  SUPPLY. 


From  tbe  Report  of  the  Water  Commissioners 
of  the  City  of  Springfield.  Mass.,  we  learn  that  the 
water  in  the  Ludlow  reservoir  hod  become  so 
offensive  that  many  citizen*  resorted  to  pumpnand 
such  other  sources  as  could  be  had  rather  than  to 
use  it.   Various  schemes  from  outside  |«u  lie.  had 


Honors  to  as  Astronomer.— The  Academy  of 
Sciences,  Paris,  has  lately  awarded  the  Valz  Astro- 
nomical Prize  to  Mb.  David  Gill,  Her  Majesty's 
astronomer  at  the  Cape  of  Oood  Hone.  Mr.  Gill 
has  devoted  bia  time  most  energetically  for  many 
years  past  to  researches  on  the  distance  of  tbe  sun, 
and  it  is  in  recognition  of  this  service  that  the 
award  of  the  Valz  Prize  ho*  been  made  to  him— 
especially  in  consideration  of  his  observations  of 
Mars,  at  the  Island  of  Aacensinn,  in  1877,  as  d  in- 
clined in  a  recent  volume  of  tbe  Memoir*  of  the  I 
yol  Astronomical  Society.  The  committee  was 
of  opinion  that  the  expedition  to  Ascension  was 
fully  successful,  ss  Mr.  Gill  obtained  twenty-two 
series  of  observations  of  the  planet,  each  of  which 
gives  a  value  of  the  parallax  of  the  sun  ;  and  the 
value  resulting  from  a  combination  of  all  these 
was  considered  one  of  the  must  exact  yet  obtained . 
The  astronomical  prizes  offered  by  tbe  Academy 
for  the  present  year  are  the  Lalande  aud  the  Valz 
prizes,  and  a  renewal  of  the  Dann  iaeau  prize. 
10,000  francs  In  value,  for  a  review  of  the  theory 
of  tbe  satellites  of  Jupiter — this  subject  having 
been  first  proposed  in  1860,  and  renewed  four  times 
since,  no  memoir  having  so  far  been  presented  to 
the  Academy  which  could  be  regarded  as  meriting  j 

the  award.  |uH  until  the  following  June.    From  that  date 

Tue  University  or  Mi.  -n  man.— The  total  nuni- 1  until  October  of  the  same  year  he  was  engaged  in 
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April  8,  lt-82. 


surveying  a  rsilroftd  route  from  Fort  Rtley  to  in- 
tersect the  Union  Pacific  route  at  the  one  hun- 
dredth meridian. 
He  «ml  an  Chief  Engineer  of  the  1 


I  Department 

of  Missouri  from  IX*.  17.  1868.  to  May  H,  !<*».  and  as 
Superintending  Engineer  af  the  defense*  or  New 
OrltaiiB.  and  of  various  surveys  and  imi 


«pni  _ 

of  the  main  rope  under  the  wight  of  the  elevator 
suspended  therefrnm.      Interim-dial*    cords  are 
-leans,  and  of  various  surveys  and  improvement*  employed  by  which  the  spring,  when  relieved  from 
of  riven,  harbor*  and  canals  lu  Mississippi.  Lou-  tension,  will  be  made  to  act  upon  the  latcbci,  and 

Enr- 


upparalo*  consists  of  latches  pivoted  upon  the  gallon*  at  8*  ft.  above  the  business  part  of  the 
sides  of  the  elevator  shaft  or  frame,  and  adapted  town. 

to  engage  projection!  or  recesses  in  the  cage,  with      An  air-chamber  on  the  pump  suction  prevents 
a  spring  brought  into  play  by  the  tension  thereon  thumping.    A  wrought-iron  stand  pipe  on  the  res- 
ervoir bank,  IS  ft.  in  diameter  and  80  ft.  high  : 


isiana  and  TexaB  aiuee  June.  MM 


made  an  examination  of  the  mouth  of  the  river 
Brazos  for  the  Houston  &  Great  Northern  Rail- 
road, thr  only  civil  service  of  importance  in  which 
he  was  engaged,  lie  devisid  a  plan  tor  a  ship 
canal  to  connect  the  Mississippi  River  with  the 
Gulf  of  Mexico,  and  hiiru.pl I  served  on  the  com- 
mittee to  examine  it.  The  plan  was  set  aside, 
howev^T,  for  that  of  Mr.  Eads.  Tb*  work  uf  im- 
proving Galveston  Harbor  was  under  his  charge, 
as  was  also  that  of  devising  protection  for  the 
New  Orleans  wharves.  Major  Howell'*  body  will 
be  taksn  to  hi*  home  at  Gosben,  Ind.,  for  burial. 


1872  he  throw  them  Into  effective 


elevator  to 


C. 


RECENT  INVENTIONS. 

A  new  apparatus  for  facilitating  the  lubrication 
of  journal*  running  in  boxes,  and  excluding  for- 
eign substances  from  the  oil -duct  lending  to  the 
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journal  itself,  having  eon 
torn  part  by  an  opening  s 
walls  of  which  chamber  < 


urn  o  miu   imumi    ITITW,  un  wniiu  1U1|MII1U*    |  ^ 

reservoirs  are  created  by  earth  dams.  The  I  X_ 
Lenndro  Lake  drains  44  square  mile*,  covers  I  GCl. 
ativsi.  and  contains  2, 570.057. -124  gallons  at  200  nnirs 


tng 
San  L 
400  acres, 

ft.  above  the  city.  Tike  dam  is  80  ft.  high  and  SOU 
ft.  long,  and  810  ft.  wide  at  the  base.  The  Senee- 
cal  Lake  drains  3  square  miles,  cover*  18  ncriw, 
and  holds  800,000.000  gallons  at  4O0  ft.  above  the 


city. 

A  '24- in.  riveted  wrought-iron  pi 
asphalte,  conveys  the  water  from  • 
a  distributing  reservoir  in  the  city 
000  gallon*,  and  two  smaller  reserve 


ted  with 
andro  to 
g  1,000.- 
li  tin-  ■■'U'- 


Oakland,  California.  In  lat.  87*  80  N.,  long.  123' 
W.,  on  the  Bay  of  San  Francisco.  Is  on  flat,  low, 
sandy  ground.    Back  of  the  city  are  hill*  rising  to 
a  height  of  1,900  ft.   Settled  in  1891.  it  was  incor- 
porated as  a  city  in  18.14.    Water-work*  were  built 
by  a  private  company  in  1868,  after  the  plans  of 
journal,  constat*  of  the  following  arrangement*  of  Anthony  Cliahot.    The  supply  is  token  from  San 
parts,  via. :  a  chamber  for  the  irA.*ure  of  the  duct,  i  I>»nd"'  and  Se«"-*r«l  creek*,  on  which  Impound 
closing  device*  constniufe-d  in  the  substance  of  the 
!  communication  from  it*  bot- 
;  with  the  journal  itself,  the 
r  constitute  a  guide  for  the 
movement  of  a  plug  and  spring  which  operati"*  the 
same,  to  close  in*  external  port  of  such  cbarnber. 
The  chamber  i*  provided  at  it*  upper  part  with 
means  for  retaining  in  position  over  tbe  top  of  the; 
plug  a  centrally  perfomt -d  plate  combined  with 
a  ping  having  a  conical  head  lilted  to  co-operate 
with  and  close  the  perforation  af  said  plate  on  iu 
under  side  actuated  by  a  spring,  both  spring  and 
plug  tiring  confined  within  said  chamber. 

A  novel  air-compressor  comprise*  a  cylinder  and 
piston,  and  a  discharge-valve  provided  with  mean* 
for  balancing  it  when  working  under  a  prrs  nre 
not  materially  In  excess  of  that  desired,  hut  which 
will  have  an  access  of  pressure  upon  its  face  and 
remain  open  when  tbe  dtsi  red  pressure  is  exceeded. 
The  discharge-cheat  and  the  discharge-valve  hi 
subjected  to  the  action  of  com|>reased  air  upon 
both  sides. 

A  novel  means  for  utilizing  secondary  batteries 
on  telephone  circuit*  comprise*  a  main  line,  which 
Include*  a  secondary  battery:  an  independent 
branch  circuit,  which  include*  the  secondary  coil 
of  an  induction  apparatus  of  a  telephone  trans- 
mitter; a  sub-circuit  normally  held  open  by  the 
weight  of  the  telephone,  which  circuit  includes  tbe 
secondary  battery  and  ttie  primary  coil  of  snid  in- 
duction apparatus;  switch  device*  for  excluding 
tbe  secondary  battery  from  the  m*in  line  and  com- 
pleting the  muiu  line  through  the  branch  circuit, 
which  include*  the  secondary  coil  of  the  trans- 
mitter, and  switch  device,  for  completing  the  sub- 
circuit  when  the  telephone  is  removed  from  its 
support. 

A  late  improvement  In  water-closets  consist* 
of  a  bowl  forming  one  leg  of  a  trap,  a  second  trap 
below  the  Brut,  nn  exhau-t  pipe  leading  from  tbe 
air  space  between  the  two  traps  and  terminating 
near  the  lop  of  the  flu-hing  chamber,  tbe  latter 
being  provided  with  inlet  and  outlet  valves,  and  a 


designed  for  use  for  Are  pleasure,  but  is  little  used. 

Distribution  I*  by  7'j  mile*  of  cast-iron  pipe  of 
from  13  to  8-in.  diameter,  with  47  Are  hydrants,  85 
t  with  the  gate*  and  847  taps.   Service  pipe*  are  of  galvan- 
ized iron. 

The  population  in  IHH0  was  6,578,  ami  the  daily 
consumption  190,000  gallons. 

The  works  have  cost  $125,000.  The  bonded  debt 
is  $100,000  at  B  per  cent,  and  $18,500  at  3  per  cent, 
interest.  The  expenses  In  1881  were  $2,900  and 
the  receipt*  $9,300.  Tile  surplus  revenue  is  devoted 
this  year  to  pipe  extensions.  The  works  are  man- 
ages! by  9  rommiasioner*  appointed  by  the  City 
1  Council.  Fred.  Kuederer  is  the  Secretary  and 
|  Treasurer  and  Gaston  M.  Alve*  the  C*ivil  Engi- 
I  neer. 

It-LXTY.  — VANrocVKR. 
Vancouver,  Washington  Territory,  in  lat  43" 
81  90  N.,  long.  132*  27  80  W.,  on  the  north  bank 
of  the  Columbia  River.     Along  the  river  the 


ground 
of  it 
city 


level,  with  a  rolling  upland  back 
Settled  in  1830,  it  was  incorporated  as 
In  1888.  Water-works  were  built 
private  company  in  1868,  after 
of  August  Shahen  and  Lewis 
taking  the  supply  from 
spring*  and  collecting  the  water  in  a 
holding  ."s.10,000  gallons,  and  formed  by  construct- 
ing a  timlier  dam  7  ft.  high  and  100  ft.  lung  across 
a  ravine.  A  wooden  pl|s*  of  .V  =-in.  diameter  con- 
veys the  water  33.i  miles  to  two  brick  reservoir* 
holding  respectively  80,000  and  500,000  gallons, 
built  near  the  city  and  80  ft.  above  it. 

Wooden  pipe  was  first  used  for  distribution,  but 
ha*  been  replaced  by  a  4-inch  cast-iron  : 


of  the  city.  At  the  lake  outlet  the  water  is  passed 
through  screens  formed  of  cotton  cloth  tacked  on 
frames.  Distribution  was  by  wrought-iron, 
cement-lined  pipe  until  1878.  when  some  cast-iron 
pipes  were  laid.  The  boiler-iron  riveted  pipe,  coat- 
ed with  asphalte  and  lined  with  cement,  is  pre- 
ferred ;  128  miles  of  pipe  are  laid,  with  195  tire 
hydrants,  780  gates  and  9,900  taps;  102  meters  arc 
in  use.  The  city  doc*  not  pay  for  use  of  lire  hy- 
drants. 

Service  pipe*  an-  of  galvanized  Iron. 

The  population  In  1080  wa»  84,336  and  the  daily  to»^s  iB  arknowledii 
.  onaumptiou  from  3.000.000  to  7.000.000  gallons.  I  o  Rk-hird* 
The  water  is  used  extensively  in  the  dry  season  for 
irrigation  and  for  flushing  sewer*. 

The  capital  stock  of  the  company  is  $3,000.(100. 
The  works  have  cost  to  March,  18M2.  $8,961,544.75, 
ami  the  gross  receipt*  for  water  hav  been  $1,350. 
788. 78.    There  U  a  bouded  d  1st  of 
per  cent.    The  exjieuaes  in  1080  for 
and  extensions  were  $167,438.84  and  tli 
$202,983.28. 

A.  Chabot  has  been  the  President  and  Engineer 
from  the  beginning,  and  owns  a  controlling  inter- 
est in  the  stock,  Win,  H.  Medd  is  the  Secretary. 
OCUBy— TOWK  or  LAKE. 
The  Town  of  Lake  is  a  suburb  of  Chicago  on 
level  ground  on  the  shore  of  Lake  Michigan.  Set- 
tled in  1800.  it  was  incorporated  as  a  town  in  1807. 
Water-work*  were  built  in  1874  by  the  town,  after 
the  plana  and  under  the  superintendence  of  J.  T. 


the  reservoir,  and  wrought-imn  of  2-in.,  lf-in. 
and  1-in.  diameter  in  the  city.  Ten  miles  are  laid, 
with  6  Are  hydrants.  6  cisterns,  10  gain  and  179 


taps. 

The  population  is  1,700  in  the  city  and  300  in  the 
military  jsist.   The  consumption  la  nut  known. 

The  works  have  cost  $30,000.    The  expenses  in 
1**0  were  $2.0H0.    No  further  financial  statement* 
are  given.   J.  R.  Wintler  i»  the  Superintendent. 
(TO  1IK  CUNTIM'Iti  ) 


Acknowlkihiemrnt*  The  receipt  of  statistics** 

d  with  thanks :  From  Wm. 
■  >:.:-••-  I  :  •  report  of  the  water- 
works of  Atlanta.  Ga,,  for  Dei'.  31,  ISSt.  FromE. 
Jncoby, superintendent,  statistic-sand  water ratesuf 
the  water- works  of  Bloomaburg,  Pa.  From  F.  W. 
Meeker,  secretarv.  report  for  lkMl  of  the  Newark.  N. 

ette.  Ind.  From  S.  B.  Bowman,  superintendent, 
statistics  and  water  rates  of  the  water- works  of 
Berwick,  Pa.  From  Wm.  H.  Medd,  secretary, 
statistics  and  water  rati-*  of  the  water-works  of 
Oakland,  Oil.  From  Samuel  I-  Brooks,  superinten- 
dent, statistic*  and  water  rates  of  the  water-works 
of  The  Dalles,  Oregon. 

ilatka  an 


intrndent,  statistics  and  water  rate*  of  the  wa 
works  of  Vancouver,  Wash.  Ter.  From  Fred.  Klei- 
derer,  secretary,  and  Gaston  M.  Aires.  C.  E. ,  statis- 
ticsoi  the  water-works  of  Henderson,  Ky.  From 
J.  T.  Foster,  superintendent,  statistics  of  the  water- 
works of  the  Town  of  I«kc.  III.   From  T.  A.  Ellis, 


ft. 

flushing  pipe  leading  from  the  outlet  valve  thereof)  Foster. 

to  the  bow).  Means  are  provided  for  preventing  The  snpplv  is  taken  from  I-nkc  Michigan  through  city  engineer.  Kth  report  uf  Water  Commissioner* 
further  retardation  of  the  flow  of  flushing  water ,  1,7150  fL  of  80-ln.  nun-iron  pipe,  and  |«tmpcd  dl-  and  18th  report  of  Street  and  Sewer  t'ominiaaiou- 
after  the  bowl  has  been  siphoned  by  the  partial  rec-tly  Into  tbe  mains  by  Holly  quadruple!  pump*  ers  of  Springfield.  Miuw. 

Salem.  Oregon,  ha* 


i  formed  by  the  descent  of  water  in  the  uf  8-ln.  bore  and  21-fii.  stroke,  and 'a  Knowfes 
flushing  chamber,  thereby  augmenting  tbe  after- 1  pump  of  20-in.  bore  and  80-in.  stroke.  The  ordi- 
wasii  and  insuring  the  final  filling  of  tbe  bowl.  nary  pressure  is  30  lbs.  and  the  fire  pressure  00  lbs. 
A  novel  metallic  railway  tie  consists  of  a  flat  per  square  inch. 


OoaRfcCTioK*. — March 
miles  of  pipe.  Instead 

c  


plate  upon  which 
tudinailv  of  the  tie. 


are  clamps  arranged  longi- 
with  thru*  body  portions  be- 


neath tbe  same,  and  provided  with  a  nose  project- 
ing  above  the  plate  to  engage  the  rail,  anil  with  a 
shoulder  to  engage  a  wedge  which  rests  upon  the 
upper  surface  of  the  plate.  Adjacent  to  the 
shoulder  is  an  overhanging  lip,  which  extends 


Distribution  is  by  52  miles  of  cast-iron  pipe  of 
fmm  1(1  to  8-in.  diameter,  with  309  fire  hydrant*, 
380  gates.  8,000  taps  and  08  meters.  L«ul  service 
pipes  are  used. 

The  j  squint  ion  In  1RH0  wa*  15,716,  and  the  daily 
consumption  three  million  gallons. 
The  works  have  cost  $1,000,000  and  the  receipt-! 


Mot-he.  Nevada 
of  8. 

April  1.  p.  106. 
CkariV*  Rutr  reoi 


has 


29. 
at  6. 

H  mile*  of  pipe,  instead 


Chrltta,  3th  line 
J/aafic  Rirrr. 


over  the  wedge.  The  body  portion  of  the  clamps  liaT(,  f  lao.oOO.  The  bonded  deist  Is  $337,000. 
have  an  extended  bearing  surface,  and  are  pro-  ^  expenBeB  in  -mho  were  $5,000  and  the  receipt* 

$80,000.   J.  T.  Foster  is  the  Superintendent. 


vtded  with  elongated  ends  extending  downwardly 
with  laterally  projecting  flanges.  To  prevent  the 
displacement  of  the  wedge  a  fixed  lug  is  provided 
Upon  the  tie  to  engage  with  ratchet-ahaped  teeth 
upon  the  wedge. 

A  new  Are  escape  ladder  is  pivoted  to  the  journal 
of  the  wheel  uf  the  truck  for  adjusting  the  angle 
of  the  ladder  and  which  baa  an  opening  through 
the  same  for  the  ladder  to  pass  sideways.  A 
chamber  containing  compressed  air  is  secured  to 
the  lower  part  of  the  apparatus  containing  a 


cylinder  and  piston.     The  flow  of  air  into  the  C.  E. 


Henderson,  Kentucky,  in  lat.  87°  93  N.,  long. 
H7*  87'  W.,  is  cm  gently  undulating  ground  on  tlie 
cast  liank  of  the  Ohio*  River.  Settled  in  1797,  it 
was  incorporated  as  a  town  in  1H10  and  as  s  city  in 
1897. 

Water-work*  were  built  bv  the  city  In  1874-9, 
after  the  plana  of  Thomas  J."  Whitman,  C.  E„  and 
under  the  superintendence  of  Oaaton  M.  Alve*. 


cylinder  U  controlled  by  a  valve,  and  assists  In  The  supply  is  taken  from  the  Ohio  River  and 
elevating  the  ladder.  pumped  by  a  I -earn  and  fly-wheel  engine  with 

The  novel  elements  of  an  Improved  drilling  steam  cylinder  of  90-in.  ana  two  single  acting 
machine  rawisist  of  a  supporting  frame  carrying  plunger' pumps  of  14f-in.  diameter,  all  of  60-in. 
a  fixed  dnU-shaft,  and  a  circularly  movable  drill-  stroke,  into  a  reservoir  built  in  excavation  and  em-  - 
shaft,  and  a  device  for  rotating  Imlh  shaft*  simal-  Isuikmimt,  lined  with  2  ft.  of  clay  puddle  covered  — — . 
taneoiwly.  I  with  9  in.  brick  masonry  on  slopes  and  concrete 

A  late  Improved  aelf-acting  elevator  safety  I  on  the  bottom,  80  ft.  deep  and  Voiding  8,000.000 1  "T^.' 


CoBBlK-TlOr).— In  your  report  of 
Water  works,  th<-  Superintendent  failed  to 
lion  ray  name,  although  the  franchise  i 
to  me  by  the  city,  aud  I  engineered  the  work  and 
contracted  with  tbe  company  to  do,  and  did,  all 
of  the  work.  The  specifications  only  were  made 
by  Mr.  Whitman.  The  whole  scheme,  from  be- 
ginning to  end.  was  engineered  and  controlled  by 
me  individually,  and  I  assume  all  responsibility  in 
connection  therewith.  8.  Watts. 

A  PRODUCER'S  CLASSIFICATION  OF  IRON 
AND  STEEL.* 

The  classification  of  iron  and  steel  proposed  by 
the  German  Railway  1'nicmt  as  a  basis  for  the  «up- 
plv  of  railway  material  having  given  rise  to  con- 
siderable discussion  among  the  producers  of  such 
material,  a  coinmisslon  for  the  purpose  of  drawing 
up  a  revised  scheme  was  formed  by  the  Society  of 
German  Ironmasters;  and  at  a  general  meeting 
held  at  Dusseldorf  on  May  28.  29.  1881,  was  adopt- 
ed after  discussion.    The  commission  deprecated 

»<i»l  uscf  oVis-a.  vol.  L,  p  i:  Ui rough  Jfissfa  »/  fre- 
iffoijT*  or  the  Institution  of  Onl  Engtmem. 

"     Jfisslw  of  ProoKHinf  M  C.  * .  vol  IXT..  p.  43*. 
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the  practice  of  using  the  contraction  of  the  frac- 
tured arm  alone  as  a  principal  measure  of  the 
toughness  of  the  matcriul,  nnd  considered  that 
evidence  of  greater  nnuHical  value  a»  to  this  prop- 
erty is  to  be  olstained  from  tbe  results  of  tlie  fall- 
ing weight  and  bending  teats  combined.  After 
some  preliminary  instruction  in  the  method  of 
preparing  test  pieces,  the  classification  of  the  tests 
Is  given  as  follows: 

(I.)  Ml  WITH  UNDIVIDED  OBJECTS. 

«.  Cold  teats.  1,  External  Inspection:  2,  ham- 
tnenug:  8,  fulling  weight:  t.  direct  loading,  6. 
Hot  testa. 

(n.)  tests  with  separated  iibces. 

a.  Cold.  1,  Bending;  3,  punching;  8,  breaking; 
4.  tensile,  b.  Hot-  1,  Bending;  8,  punching;  8, 
forging;  4.  welding. 

The  standards  for  tbe  different  class, 
•re: 

I.  HOMOOENKOCtt  MATERIAL  (STEEL). 

a.    Intpeetion.—ht  permiaeable  variations  in  the 
linear  dimension*,  +  8  millimeters  in 
millimeter  in  ' 


•r^th4 


"'b^Su'iny  HVq/Af. -Tests  to  be  applied  to  rail 
pieces  that  nave  not  been  either  notched  or  bored, 
and  whose  ends  do  not  project  more  than  ' meter 
beyond  the  bearings.  The  heights  of  fall  of  u 
weight  of  600  kilograms,  fixed  for  raila  of  differ- 
ent sections,  are: 

htsft  metm      kUo*  **r  l*)iuai- 

c  WeMuoi  ra^Tkilw.  p«  u.eutr  BBS  stiout  110  mm 

burli.  -'.J  it  nun. 
it.  Wrlicbinc  JO-*4  klhc.  per  maw  smi  about  iuo  Dim 

litarn.  -  wr> 

The  test -piece.  1  meter  lung,  between  the  points 
of  support  in  each  case  to  receive  two  blows  with- 
out fracture. 

r.  Loading  Test. — For  the  different  sections  and 
weights  given  above,  the  weights  to  be  supported 
without  producing  more  than 
manent  deflection,  are: 

a.  17.500  kilograms;  b, 
1 1, WO  kilogram.;  d.  10.000  kilograms, 
rf.  rtrmiin,,  Tat  -S  length  of  rail.  I  meter,  bc- 
reen  the  points  of  support  to  bend  to  SO  milli- 


Two  of  4  meters  drop;  two  of  4j;  one  of  5  meters; 
and  one  of  0  meters. 

b.  Tensile  TVsf- — Maximum  strength,  45  kilo- 
grains  per  square  millimeter;  contraction,  28  per 
cent;  extension,  15  percent.  Guarantee  four  years 
against  failure  through  defective  material  or  manu- 
facture. Number  of  teats  not  to  exceed  t  per  cent, 
of  total. 

4.  STEM.  SLEEPERS. 

a.  Cold  Betiding  Test.— When  flattened  by  mod- 
erately heavy  blows  of  a  steam  hammer  to  stand 
bending  round  a  radius  of  73  millimeters  to  a  loop 
without  fracture.  This  test  is  only  to  be  used  when 
the  form  of  the  sleeper  permits. 

6.  Tenm'le  Tett.— A*  tot  axles,  with  80  per  pent, 
contraction,  or  15  per  cent,  elongation. 

Permissible  variation  in  weight,  8  per  rent, 
above  and  2  per  cent,  below  standard;  ami  in 
length,  for  cross  sleepers,  15  meters;  for  longitu- 
dinal sleepers  the  same  as  for  rails.  Number  of 
teats  not  to  exceed  »  per  cent,  of  the  whole,  which 
is  that  adopted  by  the  Rhenish  Railway.  Period 


M  millimeter  per- 

IMM 


meters  over  both  head  and  foot  without  fracture. 

B.  TEXT*  WITH  PREPARED  TEST  WKH*. 

u.   Taisi'/r  Tett.—  I- title r  the  assumption  tliat 
either  tbe  contraction  of  area  or  the  longitudinal 
.  but  not  both,  will  be  used  in  judging 


.  _j  the  following  test*. 
Bars  of  900  millimeters  king  nnd  20  lullliuiHcrs 
diameter  shall  bear  a  minimum  haul  or  50  kilo- 
grams per  square  millimeter,  with  a  contraction 
of  30  per  cent,  or  an  elongation  of  12  per  ct  nt. 
As  regards  further  conditions  in  contracts  fur 
rails,  the  commission  remark  as  fob 


L  As  limits  of  toleration  in  weight,  8  per  cent 
above  and  S  per  cent,  belnw  the  normal  amount 
and  of  the  excess  weight  about  2  per  cent,  should 
be  paid  for. 

2.  As  regards  maximum  length,  9  meters,  beyond 
which  very  few  rolling  mills  are  capable  of  work- 
ing, and  the  risk  of  damage  in  transport  is  greatly 


8.  About  5  per  cent,  of  the  rails  shorter  than  the 
•taudard  length  tu  be  received. 

4.  The  guarantee  for  rails  is  fixed  at  five  years, 
commencing  on  the  1st  of  January  next  following 
the  date  of  delivery. 

5.  KniUt  worn  uut  in  n-gulur  traffic  not  tobe  re- 
The  guarantee  on 
i  same  date  as  that 


placed  under  the  guarantee.  Tl 
rails  replaced  to  terminate  at  the  • 
on  the  original  contract 


of  rails  reserved  for 
i  per  cent,  of  the  whole 

2.  STEEL  TIRES. 

Fniling-WeigM  Tent. — To  endure  three  blows 
"  'it  of  two  kilograms,  falling  5 


Tensile  te*t,  with, 
20  millimeters  thick. 

1.  Locomotive  tires.  Tensile  strength,  55  kilo- 
grams: contraction,  25  per  cent.:  elongation,  12 
percent-  _  _ 

2.  Tender  and  wagon  tires.  Tensile  strength.  40 
kilograms;  contraction,  35  per  rent;  elongation. 
18  per  cent. 

The  guarantee  of  two  years  not  to  be  extended 
to  tires  subjected  to  the  actum  of  brakes,  or  to 
«■— b  worn  out  in  regular  traffic.   The  to!"-"""" 

 *  to  be  1  millimeter  per  meter 

—Jiber  of  tested  pieces  not  to  e 
per  cent,  of  the  whole. 

8.  STEEL  AJU.K3. 

a.  tatting-Weight  Tent.— To  support  without 
fracture  upon  a  length  or  1.5  meter  between  the 
bearings,  six  blows  from  a  weight  of  800  k" 
«  MgSl.  the  point  of  Impact 


*1  are 


5.  steel  n&H-Jonrr  and  bearing  mi  tt 
The  tensile  strength  to  be  the  same  as  for  rails,  but 
having  regard  to  the  great  variety  in  the  form  of 
these  articles  in  use  the  general  anpliraliou  of 
otlwr  tents  dots  not  seem  to  be  desirable. 

CONSTRUCTIVE  MATERIAL. 

experience  ill  the  use  of  steel  fur 
purposes  is  wanting,  tbe  Commasuon 
does  not  consider  it  possible  to  recommend  any 
special  series  of  tent*.  In  a  general  way.  a  (ensue 
strength  of  43  to  55  kilograms,  with  an  elongation 
of  13  to  20  per  Hat,  may  be  consider  " 

n.  MTEEL  PLATES, 

1.  Ship  Ptatet. — The  tests  recouiniend 
those  adopted  by  the  German  navy,  namely,  a  ten- 
sile strength  of  40 — 50  kilograms  per  square  milli- 
meter. Annealed  plates  should  bend  cold  upon  a 
radius  equal  tn  the  II  ickness  through  180"  without 
fracture.  Plales  280  millimeters  long  and  40  milli- 
meters hroad ,  raised  tn  n  rherrv-red  heat,  and  cooled 
in  water  at  28'  Cent,  to  bend  round  a  radius  of  1, 
thickness  without  fracture. 

2.  Boiler  Plata.— -Tensile  strength  88—47  kilo- 
grams tier  square  millimeter,  with  an  extension  of 
23— 18  per  cent.  Plates  when  soft  toheudootd 
through  an  angle  or  180'  npon  a  radius  of  half  the 
thickness.  When  hardened  to  satisfy  the  teat 
given  for  ship  ptatrs. 

Tbe  above  tests  are  applicable  to  plates  at  least  5 
millimeters  thick  ;  the  testing  of  thinner  one*  nut 
being  considered  tiei  essur  v. 

U.  WELDED  MATERIAL.     A.  BAR  IRON. 

1.  Rivet  (best  best  I  iron. 

pur  this  quality  a  tensile  strength  of  88  kilo- 
grams per  square  millimeter,  with  an  extension  of 

15  per  cent,  is  specified. 

u.  Void  Beudmq  Tett.— Pieces  cut  from  fiat  bars 
from  UO  to  50  millimeters  hroad,  and  not  more  than 

16  millimeters  thick,  ami  round  lsu-s  up  to  30  milli- 
meters in  diameter,  should  stand  bending  into  u 
loop  whose  inside  diameter  is  equal  to  the  thick- 
ness of  the  bar. 

ft.  Hot  Tett.  -  When  heated  the  test  piece  must 
bear  doubling  and  a  piece  of  round  iron  two  diam- 
eters long  must  bear  reduction  to  one-third  of  its 
length  without  cracking. 

2.  Horseshoe  nut  or  (la.'*')  iron. 

Tensile  strength  i»  kilograms,  with  on  extension 
of  13  per  cent 

a.  Cold  Bending  Tett.— Hut  secliou,  not  more 
than  18  millimeters  thick,  square  and  round,  up  to 
40  millimeters  diameter,  to  bend  without  crocking 
into  a  loop  whose  Internal  diameter  is  twice  the 
thickness  of  the  iron. 

6.  Hut  Tett.— The  test  piece  of  the  dimensions 
previously  giveii^  must  bear  bending  into^  a  loop 

the  iron. 

Tbe  above  values  for  tensile  strength  and  exten- 
sibility can  only  be  held  to  apply  to  manufactured 
objects  whose  thicknesses  are  not  greater  than 
those  given  under  the  cold  l**ndiiig  testa.  If  there- 
fore it  is  desired  to  test  thicker  objects,  the  test 
pieces  must  be  reduced  to  the  proper  size  by  forging 
or  rolling.  The  standard  length  for  test  pieces  is 
fixed  at  900  millimeters. 

8,  Ordi  aru  Bar  Iron. — The  commission  does 
not  consider  it  possible  or  necessary  to  introduce 
tests  for  this  class  of  iron,  ss  the  differences  be- 
tween the  make  in  the  three  principal  German  iron- 
making  districts  are  dependent  upon  the  local  ma- 
terial employed,  and  cannot  be  eliminated. 

B.     RAILWAY  MATERIAL. 

1,  2,  3.  Hleepers,  fish-plate*  and  liearing  pieces. 
The  toleration  in  weight  and  dimensions  to  be 
the  same  as  that  given  Tor  steel  sleepers.  Up  to 
the  present  time  railway  managers  have  nut  speci- 
fied anv  particular  quality  othei  than  fibrous  iron 
generally.  Probably  a  tensile  strength  of  84  kilo- 
grams, and  10  per  cent,  exteusibilitv,  will  be  sufti- 
Shouldacold  bending  test  M  required,  it 
oeed  that  test-piece*  30  to  30  mUUmeters 


broad,  with  rounded  edges,  should  stand  liending 
a  radius  of  18  millimeters  as  follows: 
Thickness,  8—11  millimeters,  SO" 
12—15         "  85* 
••       18-20         "  85" 
21-25         "  15* 
Warm  tests  of  these  articles  are  not  considered 
necessary,  as  they  are  never  subjected  to  heating 
in  use.    As  experience  shows  that  the  quality  of 
tbe  material  hi  not  affected  by  punching  or  notch- 
ing when  cold,  this  should  lie  permitted.   The  per- 
missible variation  in  length  to  be  ±  8  millimeters, 
and  in  weight  ±  3  per  cent.    It  must  be  rcmcm 
hered  that  these  articles  cannot  he  sawn  hot,  as  is 
sometimes  required,  but  must  l*t  cut  cold  with  s 
shearing  machine. 
4.  Small  iron  material.    Bolts,  spikes,  etc. 
Usually  n  high  quality  of  tllmms  iron  is  sped 
Hed  for  these  objects  "  A  tensile  strength  of  S3 
kilugrantn,  with  42  per  cent,  extension,  should  be 
sufficient.     The  cold  and  warm  bending  tests 
should  he  the  same  as  for  best  iron. 

c.  PLATES. 

Tbe  commission  consider  it  sufficient  to  lay 
down  bending  and  tensile  tests  for  the  three  best 
qualities  of  plales,  leaving  It  to  tlie  consumer  and 
producer  to  distinguish  there  by  particular  names- 
It  is  to  be  remarked  that  many  of  the  names,  hith- 
eito  used  are  no  longer  applicable,  for  instance,  so- 
called  charcoal  plates  are  not  now  made  from 
charcoal  iron,  etc.  A  general  recognized  classifi- 
cation, which  sliould  as  far  as  |sst«ible  express  the 
qualitv,  is  much  to  be  desired.  The  following  are 
the  test"  recommended  : 

(I.)  WITH  KNTIKK  OBJECTS. 

Intfievlion. — Each  plate,  when  examined  on  both 
sides,  is  to  be  free  from  blisters,  cracks,  and  other 
marks  of  defective  rolling :  surfaces  to  be  smooth 
and  uniform.  In  dimensions  a  variation  of  i  10 
millimeters  in  length  and  breadth.  The  weight  to 
correspond  to  that  form  by  calculation  to  within 
+  5  per  cent,  in  single  plates,  and  -r  8  per  cent,  in 
larger  quantities. 

(II.)  WITH  PREPARE!*  TEST-FIECES. 

a.  Bending  Tett:— The  hot  bending  test  to  be 
round  a  square  edge;  the  cold  ones  round  a  cylin- 
der 28  millimeters  in  diameter.  The  angles  through 
which  the  plate  must  bend  red  hot  are,  for  : 

No.  111.    No.  II.    No.  I. 

With  th*  liber.    .  110"      150*  1»0" 

Across  80"       120"  1W 

eOLB  sasstsu  VKsTs. 


ThtckBeu. 

so.  m 

Its  It 

Xo  L 

lud!asl  TriT  tJuhsAl 

Trans-  Lmtt- 

rrrss.  lUdlMl- 

Tress, 
verse. 

M1UI 
nvelrr* 

. 

• 

*-  ~ 

1 

30 

so 

M 

lie 

B0 

8-  S 

a 

ss 

TO 

40 

100 

so 

10-11 

<u 

•JO 

<» 

:ift 

H 

TO 

IZ-W 

-IS 

15 

rs> 

:K> 

8 

«0 

14 -W 

si 

is 

♦0 

tf> 

SO 

1«-17 

10 

:■& 

'to 

10 

411 

IS-IB 

■x 

8 

30 

li 

H 

33 

•0-S1 

u 

& 

•-■6 

.0 

en 

an 

Tlie  test  is  to  be  considered  broken  when  a  vis- 
ible fracture  appears  in  the  metallic  iron. 

b.  Tentile  Tint*. — Tlie  cuttings  removed  from 
the  dome,  man  hole  or  flre-tul<e  platex  to  he  used 
where  possible.  Fire-box  and  certain  shell  plates 
to  be  ordered  90  millimeters  larger  than  tlie  dimen- 
sions required,  to  allow  the  lest  piect»  to  be  cut 
from  them.  Tlie  choice  nf  i«ngth  of  the  rectangu- 
lar test  piece  between  150  to  200  millimeters,  and  of 
the  section  between  800—600  square  millimeters, 
to  be  left  to  the  maker.  The  values  in  the  follow- 
ing table,  in  kilograms,  are  tbe  breaking  strain  per 
square  millimeter  of  tlie  original  section.  The  ex- 
tension ia  to  be  measured  after  fracture.  The 
numbers  given  for  strength  and  extensibility  may 
varv  by  one.  but  the  sum  of  both  must  be  equal  to 
t hut  of  the  table. 

Ks.  lit             So  II.  No  I. 

|  nsgl  TrstHS   Ltisgi-  Trsi  .>  Lotiri-  Trsns- 

uttllssl.  vsrss.  radlnsl.  verse  lodinsl.  vsrss. 
Tensile  slrvmtth, 

kruis   33       30         35        3-1  31  St 

Exti-nslon  (per 

OBBSV  7        8         12         B  IS  12 

The  values  given  above  are  those  adopted  by  the 
German  Steam  Boiler  Inspection  (^otnmis'.ion  at 
the  meeting  at  Wurzburg,  Feb.  10,  1881. 

D.  CONSTRUCTION  IRON. 

By  this  term  is  meant  the  quality  of  rolled  bar 
iron  used  in  the  construction  of  bridges  and  other 
large  works. 

A.  TESTIS  WITH  I  N  nlVIOED  OBJECTS, 

L  Jntptetion.— The  iron  must  be  properly  rolled 
with  smooth  eveu  surface*,  ami  free  from  cracks 
and  cinder  patclics  aiul  other  surface  defects. 

S.  Fracture.— A  fiat  bar,  when  nicked  with  u 
chisel  and  bent,  must  show  a  mainly  fibrous 
structure,  except  in  the  case  of  bolt  or  rivet  iron, 
where  a  fine-grained  fracture  may  be  required. 

All  further  tests  with  full-sized  objects  are  10  be 
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avoided,  eltlier  as 
the  information  requ 


or  hocannc 
readily  be  ob- 
tained br  working  upon  prepared  test  piem.  The 
hot  bending  test  sometime*  specified  lor  Hat  and 


angle  iron  ban,  of  requiring  the  full  sized  bar  to  tur«»   On  account  of 


use  a  combination  of  Hat*  and  angle*  rather  than  a 
BoLid  section.  For  covering  and  flooring  plate*  ten- 
sile tents  ore  not  neceaaarv,  the  quality  of  the  ma- 
terial being  efficiently  evidenced  in  the  nuinufac- 


bend  hot  through  a  certain  angle,  la  uncertain, 
the  remit  depend*  inainly  upon  the  skill  of  tbe 
operative  making  it :  a  good  smith  may  apply  it 
successfully  to  an  inferior  quality  of  material, 
while  an  unskilled  one  may  fail  with  a  better  class 
of  iron.  The  existence  of  redshortnes*.  which  thin 
is  intended  to  detect,  may  be  more  readily  deter- 
mined by  the  hot  test  upon  prepared  piece*. 

B.  TESTS  WITH  BKrABATKD  PICCI8. 
According  to  its  uses,  iron  for  constructive  par- 
be  divided  into  the  following  roar 


iron  exposed  to  slteaiing 
to  a 


claries  <L  to  IV.)  each  corresponding  to  a  particu 
lar  requirement  or  a  particular  method  of  inanu 
lecture. 

I.  For  angle  and  Mat  bar*  and  plate*  inainly  *ub- 
jected  to  strain  in  one  direction. 

The  plate*  included  in  this  clan*  are  those  etu- 
plnyed  in  the  tables  of  girders,  tension  rods,  com- 
prraion  struts,  etc. 

1.  VoU  Bending  Test.— A  strip  from  SO  to  SO 
millimeters  broad  muat  bend,  without  fracture, 
round  a  cylindrical  surface  of  13  millimeters  radius, 
through  an  angle  varying  with  the  thickness  of 
the  plate.  These  angles  are  the  same  as  those 
already  given  for  sleepers  and  riah-plaiea.  This 
method  of  bending  is  to  ls>  preferred  to  the  custom 
of  bending  into  a  loop  of  large  radius  more  gen- 
erally practiced,  as  it  may  be  applied  mechanically 
in  a  it.  on*  uniform  wav  than  can  be  done  when 
the  result  depends  in  part  upon  the  skill  of  the 
operator. 

2.  Tensile  Tent. — Longitudinal  breaking  strain. 
88  kilograms  per  square  meter :  extensibility, 
12  iter  cent.:  the  test  pieces  to  be  from  800  to  .Wo 
millimeters  long  in  the  extensibilities  to  be  ob- 
served upon  a  length  of  300  millimeters. 

These  figure*  to  apply  only  to  bars  whose  thick 
lies*  doe*  not  exceed  16  millimeters, 
liars  should. 


their  subst 
than  from 

IV.  Rivet 
strains. 
To  bend  cold 

to  tit 

the  bend : 

Tensile  strength.  8fJ  kilograms  per  aquan 
meter:  extension,  18  per  cent.  .  The  limits 
fled  by  the  dinerent  railway  authorities  vi 
tween  8S  anil  40  kilograms. 

Hot  TfMt. — A  piece  two  diameters  loug.  when 
heated  to  the  |mijwr  working  temperature  (that  of 
hut  riveting)  to  Iwar  a  reduction  under  the  hum- 
mer to  one-third  of  it*  length  without  cracking  at 
the  edge*.  The  commission  does  not  consider  it 
feasible  to  introduce  tost*  for  building  girders,  for 
tbe  reasons  that  have  been  previously  given  under 
merchant  iron.— H.  B. 


nilli- 
|>eei- 


ARHOCIATION  OK  CONTRACTORS 
(HUM. 

In  accordauoe  with  our  promise,  we  give  lielow 
a  translation  of  the  rules  of  the  Association  of 
Contractor*  of  Belgium. 

Work  of  the  Auociation.— The  association  has 
heen  formed  by  the  various  societies  and  i-lulw  of 
contractors  for  public  or  private  "Aurka  in  the 
country  under  the  name  of  the  "  Federation  ties 
Fiitreprencur*  de  Uelgique."  The  object  of  this 
association  is  to  watch  over  the  interests  of  con- 
tractor* under  circumstances  in  which  the  action 
uf  the  various  local  societies  would  not  be  of  much 
avail.  It  also  concern*  itseii  with  the  advance- 
ment of  art  in  contract  work,  as  well  as  with 
the  perfecting  of  specifications  both  as  regard* 
Heavier  their  drawing  up  and  the  manner  in  which  ihev 
rule,  be  avoided  for  sucb  uses,  shall  be  interpreted.  It  likewise  takes  upon  itself 
When  it  is  required  to  test  the  material  of  thicker  the  duty  of  protecting  by  every  means  in  its  power 
bars,  the  test  must  be  reduced  to  the  standard  those  contractor*  who  may  submit  their  complaint* 
dimension  by  forging  or  rolling.  to  it*  consideration,  so  long  as  they  are  well 

8.  Hot  Bending  Teat.— Strips  of  tbe  same  dhneu-  founded,  and  raise  questions  affecting  the  interest* 
siuiw  as  those  of  the  cold  bending  eest,  when  siini- 1  of  tbe  generality  of  contractors, 
lariy  treated  at  a  cherry-red  heat,  must  bear     The  headquarters  of  the  association  are  fixed  at 
through  the  following  angles,  according  to  thick- 
ness: up  to  23  millimeter*.  120"  ;  shore  3ft  milli- 
meters, 90". 

2.  Forge  Tesf. — A  strip  of  a  Hat  or  angle  lair  or 
plate,  cut  cold  and  heated  to  redness,  must  extend 
nnder  tin-  tiammer  to  one  and  a  half  time  its  orig- 
inal breadth,  without  showing  signs  of  separation 
in  the  iron.   The  radius  of  tbe  hammer  pane  to  he 


II.  Plates  that  are  subjected  to  strains  in  differ- 
ent directions,  or  mainly  to  bending  strains. 

Tlila  includes  connecting  plates,  corner  pieces, 
gussets,  the  web-plates  of  girder*,  etc.  The  oold 
bending  test  for  these,  in  the  direction  of  the  fiber, 
is  similar  to  that  fur  the  preceding  class.  Across 


Members  of  the  Astociatiem.—  The  association  is 
composed  of  ordinary  members  and  honorary 
members.  Those  contractor*  who  live  in  places 
where  theie  are  no  contractors'  ws-irties  or  clubs 
can  become  members  of  the  association  on  pay- 
ment of  an  annual  subscription  of  24  francs  (a 
little  tea*  than  £1).  All  contractors  belonging  to 
any  of  the  contractors'  societies  or  clubs  of  Belgium 
are  ordinary  members.  Contractors  iu  Belgium 
who  no  longer  carry  on  their  profession,  a*  well 
as  contractors  of  other  countries,  can  become 
honorary  member*. 

General  Meeting*.— Tbe  members  of  the  associa- 
tion must  attend  a  general  meeting,  to  be  held  the 


the  filler  the  angles  are  according  to  thiclrBWf  C  first  Wednesday  in  May  and  tbe  first  Wednesday 
,i  :  1 1 :  .......   on-  .  m  ...   in  ... :  II    i  *.  u  .   , Knvi,™uai.       TV. ..   .  1  .. : —  _u.ii  i — ... 


to  11  millimeters,  20" ;  12  to  IS  mi 
16  to  SO  millimeters.  10  :  1.1  to  25 
2.  Tnuiir  Test.  —  When  the  plates  are  approxi- 
*  square,  the  breaking  strain  is — 

L  83  kilograms,  with  10  per  cent. 

with  4  pert 


_  :  in  November. 
.  5".  unlimited  powers. 


andKtake'aJI 


that  may 

Is?  deemed  necessary  to  accomplish  the  objects  of 
the  association.  It  shall  fix  the  subscription, 
which  shall  be  paid  annually  by  each  society  or 
club  adhering  to  the  association.  Resolutions 
shall  be  adopted  by  a  majority  of  the  rotes  of 
members  present,  which  shall  be  ascertained  by 
All  societies  or  clubs  shall  have  notice  of 


As  these  plates  are  mainly  used  sal 
pieces,  the  tensile  strength  may  be  taken  1  kih> '  the  general  meeting  eight  days  previously,  the 
gram  lower  than  in  group  I.,  ss  the  constructor  societies  or  clubs  themselves  undertaking  to  give 
has  to  work  mainly  by  the  lower  strength  in  the  notice  thereof  to  their  members.  The  notice  to 
transverse  direction.    For  the  same  reason  the  ex-  the  chambers  or  clubs  shall  contain  a  copy  of  the 

agenda  to  be  laid  before  the  meeting.  In  case  of 
the  absence  of  the  president  or  vice  president  the 
meeting  shall  nominate  a  provisional  president, 
ami  in  Iho  meantime  the  oldest  member  present 
ihull  act  as  president. 

fbnwafi/m  of  a  Council.— The  aawxtiation  shall 
be  represented  by  an  administrative  council.  Such 


te risibility  mav  be  reduced  from  13  to  10  per  cent. 
When  the  length  of  the  plate  at  much  greater  than 
the  breadth,  the  values  are : 

with  10  per  cent. 


Transverse,  28  kilograms,  with  8  per  cent,  exten 
sion. 

These  plates  are  iiiainly  applied  m  the  webs  of  council  shall  consist  of  (1)  a  preside  nt.  vk-e-|>resi 
girders,  and  of  cross  and  longitudinal  hearers,  |  dent,  secretory,  assistant-secretary,  treasurer,  and 
whose  length  la  at  least  eight  times  their  breadth,  t  (2)  two  delegates  from  each  contractors'  society  or 
for  which  purposes  the  transverse  tensile  strength  '  club  in  Belgium.    The  Brunei*  Society  to  liave 


of  28  kilograms  is  amply  sufficient.  The  hot  bend 
nig  and  forge  tests  are  the  name  a*  for  group  I. 

III.  Girder  iron  and  flooring  plate*. 

This  include*  all  suctions  differing  from  single 
angle  iron,  such  a*  I  T  [  ~|_  bars,  aaah  bars,  etc.; 
aim  buckled,  corrugated,  checkered  and  •similar 
ptatc*. 

Tensile  tests  for  girders: 

Longitudinal,  89  kilograms  per  square  millime- 
ter; extension,  12  per  cent 


tbe  perpetual  right  of  sending  three  delegate* 
as  members  of  council.  The  president,  secretarv 
and  treasurer  shall  form  a  quorum,  and  the  couri- 
cil  can  meet  and  discus,  question,  with  only  these 
three  present. 

Aominofton  of  Member*  of  Council.— The  asso- 
ciation will  annually  elect  member*  of  council  at 
the  general  meeting  held  on  tlte  first  Wednesday 
in  November.  The  first  election  U  fixed  for  the 
flrnt  Wednesday  in  the  month  of  May.  1882.  Both 
In  this  class  of  iron  no  great  transverse  cohesion  candidate*  for  election  and  electors  must  have 
can  be  expected  a*  the  pressure  in  rolling  in  such  paid  »"  current  siihscriplions  nnd  moneys  owing 
directions  is  but  small.  It  is  customary  to  use  [  to  the  society  or  club  to  which  they  belong.  If  at 
iron  for  connecting  pieces,  on  account  of  its  con-  the  first  voting  no  one  obtain*  an  absolute  major- 
vcnieut  shape,  and  in  such  cases  a  transverse ,  ity,  the  ballot  shall  begin  again,  and  the  election 
strength,  siniiiar  to  tliut  specified  In  group  II.  be  decided  by  the  relative  majority;  if  two  or 
should  be  required.  This,  however,  cannot  be  ob-  more  members  receive  an  equal  number  of  votes 
tamed  under  the  ordinary  conditions  of  manufac-  the  oldest  of  them  shall  be  elected.  The  secretary 
lure,  and  it  is  therefore  preferable  In  aueh  esses  to  shall  address  a  letter  to  eaeli  member  elected  and 


not  present  at  the  meeting,  informing  him  of  his 
election.  If  tbe  latter  should  neglect  to  notify 
bis  willingness  to  serve  on  the  council  within 
eight  days  from  receipt  of  such  letter,  hi*  election 
shall  be  milliard,  and  the  council  shall  itself  fill 
the  vacancy. 

The  Bight*  and  Duties  of  Member*  of  Council. 
— Tlie  preaidenl  is  to  summon  and  preside  at  each 
council,  and  all  ordinary  and  extraordinary  meet- 
ings. He  shall  have  the  sole  right  of  summoning 
such  meetings  when  he  shall  think  proper,  on  re- 
ceiving notice  to  do  so  from  two  members  of  the 
council.  He  shall  be  compelled  to  do  so  at  any 
time  on  receipt  of  a  demand  to  that  effect  signed 
by  at  least  five  members.  Should  the  president 
refuse  to  summon  a  meeting  on  receipt  of  such 
demand,  the  rice- president  shall  have  authority 
to  do  so.  If  one  or  more  members  of  ixiuncil, 
other  than  the  delegates,  shall  not  be  present  at 
the  opening  of  the  meetings,  the  president  shall 
put  other  members  in  tlielr  places  until  their 
arrival.    The  president  shall  have  st 


thority  at  all  meetings.  He  shall  sign  « 
etc  AH  official  document*  and  correspondents 
shall  be  addressed  to  the  president  and  preserved 
by  him.  They  shall  be  communicated  to  tbe 
council  at  the  next  meeting. 

The  vice-president  shall  act  as  president  In  the 
latter'*  absence:  he  shall  keep  himself  Informed  of 
the  progreai  of  matter*  generally,  and  shall  assist 
the  president  in  ever}  thing. 

The  secretary  shall  undertake  all  correspondence 
and  writing.  He  shall  draw  up  the  proceedings 
of  meetings,  resolutions,  reports,  etc.  He  shall, 
a*  well  as  the  president,  sign  all  resolutions,  let- 
ter*, report*,  etc-  He  shall  report  each  year  to  tbe 
general  meeting  on  the  work  of  tbe  association, 
and  such  report  shall  he  preserved  in  the  archive*. 
He  shall  take  copies  of  all  official  document*,  and 
such  copies  shall  be  deposited  in  the  office  for  the 
convenience  of  member*  who  may  wish  to  con- 
suit  them. 

The  treasurer  shall  have  charge  of  the  funds  of 
the  association  as  well  as  any  Invested  moneys  It 
may  be  possessed  of.  Each  time  that  the  balance 
of  moneys  in  hand  shall  amount  to  300  francs  he 
shall  inform  the  council  of  the  fact,  and  they  shall 
determine  the  mode  of  its  investment.  He  shall 
keep  a  record  of  receipts  and  payments  in  the  or- 
der of  their  date,  lie  shall  give  receipt*  for  all 
sums  that  shall  be  remitted  to  him.  He  shall  not 
jxsy  any  moneys  away  excepting  under  an  order 
signed  by  the  president  and  one  other  member  of 
council.  He  may,  however,  pay  petty  expense* 
not  exceeding  10  francs  without  this  formality  on 
condition  that  lie  renders  an  account  thereof  to 
the  next  meetiog  of  council.  He  shall  twice  a  year 
lay  before  the  general  meetings  a  statement  of 
accounts,  accompanied  by  vouchers,  etc.  Heahall 
keep  all  Invoices,  receipts,  and  such  other  records 
of  money  transactions  as  may  be  ordered  by  the 
council. 

It  may  be  added  that  H.  Andre.  Hertog*  is  tbe 
present  president  of  the  association,  and  that 
we  are  indebted  to  him  for  the  original  copy  of  the 
above  mles.  We  shall  not  attempt  to  criticise 
tbem  here,  nor  to  eater  further  into  the  subject  at 
present ;  we  leave  them  to  tbe  consideration  of 
oar  readers.  We  may,  however,  take  this  oppor- 
tunity of  w iahiug  ull  success  to  the  Association  of 
Contractors  of  Belgium  and  Its  genial  president, 
M.  Andre  Hertoga. — London  Contract  Journal. 


Now.— In  order  to  reach  the  top  of  a  certain  pla- 
teau n  Switzerland.anovel  railway  is  in  use.  Its  roll- 
ing stock  consists  of  two  cars,  which  are  run  up  and 
down  the  incline  road  by  a  peculiar  water-power. 
Each  car  ha*  a  large  water-tank.  The  tank  in  car 
No.  1,  at  the  upper  end  of  the  road,  1*  filled  with 
water,  whose  added  weight  gives  th*  car  tbe 
power  as  it  runs  down  tbe  track  by  gravity  to  poll 
car  No.  3  from  the  lower  end  of  the  track  to  the 
upper,  by  means  of  a  steel-wire  cable,  which  Is  at- 
tached to  each  car  aud  passes  around  a  drum  at 
tbe  upper  end  of  the  road.  When  car  No.  1 
reaches  the  lower  end  of  the  road  its  tank  is  emp- 
tied, and  the  tank  of  No.  8.  now  at  the  top,  is  tilled 
with  water,  when  it  in  turn  pulls  oar  No.  1  to  the 
top.  A  single  track  is  used,  with  self-acting 
switches  st  the  middle  of  the  road,  arranged  so 
that  the  car  going  up  takes  one  switch  while  the 
•  me  going  down  lakes  the  other,  and  after  the  cars 
e  met  and  passed,  each  car  takes  the  single 


ex.  — Tbe  Preach 
d  a  table  -bowing 
i  number  of  paas- 


The  Railway  System  or  Fa.st 
Minister  of  Public  W.  ,rks  has  |sibusb 
tbe  length,  earnings,  expert***,  pruflti 
eager*  and  isi»scn(rer  mil's,  of  tons  and  ton  miles  and 
receipts  per  paaasngvr  and  per  Um  per  mile  of  tbe  whole 
French  railroad  system  for  the  1'iirtv-eiglu year*  from 
1811  to  1870  iat-lusiv.  tmiiho'liiK  with  H3S  mils*  and 
endluKwith  14.1M7.  On  tlw>H,74!t  inils*  of  road  reporting 
to  tbe  Nsw  York  State  Kugmcer  and  Surroyor  for  the 
year  endln*  Sept,  110,  ISsii,  there  were  30 J*  par  eent. 


more  ton  milio  than  in  all  France.  Tbe 
rales  of  the  I  wo  onuntrm  compare  a*  follows 


I'ciwuueijier  par 

Too  average  est*  rm 
in  It.w  Y<vrV 


nlf 
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AN   AUTOMATIC  VAULT  CLEANER. 


(Translated  for  Esoixusiw  Km) 

Tbe  principles  on  which  M.  Mourns  bases  the 
actioo  uf  tin*  machine  is  that  tbe  animal  dejecta 
contain  within  themselves  all  the  principle*  of  fi  r- 
mentation  or  ot  dissolution  necessary  and  suffi- 
cient to  liquify  them,  and  to  render  tb'eni  immedi- 
ate! v  awful  In  their  return  to  th«  toil  and  without 
aporccible  loss. 

In  the  figure,  A  Is  the  vuult.  .'/  the  soil  pipe 
from  the  houBe,  C  tlui  syphon  discharge  pipe,  0 
concrete  foundation,  K  walla,  /'  plastering  in 
cement,  Q  flagstone  curbs.  If  man-hole  to  the 
vault,  I  ping  for  inspection,  J  drain  pipe  to  the 
etnsrt  sewer,  M  box  of  aand  to  catch  any  solids 
which  may  accidentally  enter  through  tint  »>>•■- 
pipe.  A' chain  holding  this box  and  by  which  it  may 
readily  be  turned  up  to  the  man-bole  and  cleaned 
out,  OaLmot  aewer  with  house-drain,  P  trapped  hy 
the  sewer  wa: a*. 

The  rault  may  he  constructed  of  any  material 
which  can  be  made  water  ami  airtighr.of  a  capac- 
ity of  one  cubic  rm  u  t  to  suffice  for  tbe  service  of 
a  house  of  from  30  to  tS  person'.  The  vault  being 
rilled  with  water,  the  tightness  of  the  construction 
and  tbe  traps  cut  olf  all  emit natii his  or  escape  of 
teas  from  the  Interior  Into  the  house. 

After  the  fecal  matters  enter  the  vault  In 
sufficient  quantities,  the  liquid  becomes  turbid 
and  of  a  brown  color  but  however  long  continued 
it  rosy  be  used,  providing  that  the  urine  and  waste 
waters  enter  with  it,  a  ferment  atiuu  lakes  place 
which  dissolve*  all  tbe  fecal  mailer*,  even  the 
most  solid,  into  particles  or  liniment*  so  small  as. 
scarcely  to  In-  disci-rnable.  wiihuut  any  aVnoatl 
adhering  to  the  walls  or  sides  of  tin-  pipes. 


active  the  greater  tbe  quantity  of  water  supplied, 
which  admits  therefore  of  the  introduction  of 
house  and  rain  water— but  they  are  not  indis- 
pensable. 


BROOKLYN  WATER- WORKS. 

Ft-nn  sad  dote  of  Proposals  to  be  seen  Is  our  sdrerlhiufj 

call 


Si-ECIFlCATIONS  POB  STEAM  MaVUU  EXUINE  AT 
IIIIKJEWOOI)  KNOISE  UOLbE,  KAFT  SEW  YORK. 
KXuINK  NO,  4. 

ForjNUATloN  of  Encixe.— I.  The  sub-foundation 
{hy  which  is  meant  only  excavation  and  prepara- 
tion of  bottom  for  the  reception  of  masonry  lo  lie 
furnished  by  the  contractor^  will  tie  made  hy  the 
city,  the  contractor  of  the  arccptisl  design  having 
furnished  tbe  nspiisilc  dimensimis  and  depth  of 
foundation.  Upon  this  bottom  the  contractor  will 
erect  tbe  requisite  masonry  foundatione  for  his 
engine  and  Tor  the  building  inclosing  the  engine. 
The  contractor  will  be  allow r*i  to  utilize  tie?  prea 
ent  foundations  in  the  engine  Imu-e,  if  the  design 
of  eng.ne  will  permit.  In  case  the  engine  shall  be 
designed.to  be  placed  entirely  outside  of  the  preeeni 
engine  house,  the  contractor  shall  erect  a  suitable 
building  of  the  same  general  character  and  design 
as  the  buildings  now  erected,  or  the  contractor 
may  enlarge  the  present  engine  bouse  so  as  to  re- 
ceive tlie  new  engine.  said  enlargement*  to  carry 
is.it  Ihe  present  character  of  the  building,  the  de- 
sign for  such  building  or  enlargement  to  be  ap- 
proved by  the  commissioner.  No  plan  of  engine 
Will  la-  accepted  thai  rrcctstsititle*  any  alterations 
to  either  of  the  engines  at  present  Hi  the  etigiu. 
house,  or  interfere*  In  auv  way  with  the  ruunnm 


ft.  The  new  force  main  of  3(1  in.  diameter  will 
be  laid  by  the  city. 

&tand.iH»  OF  Materials.— IV.  All  the  mate- 
rials used  must  be  of  the  very  best  quality  and  the 
workmanship  of  the  very  nest  character.  That 
accuracy  of  workmanship  which  is  necessary  to 
obtain  durability,  maximum  economy  in  working, 
with  minimum"  friction  of  juris,  will  be  de- 
manded. 

DUTY  OF  Ebuixe  —V.  The  duty  of  the  engine 
in  he  «30.000  lbs.  ft.  per  1  lb.  of  good  quality  of  an- 
thracite coal  fed  upon  the  grates  when  delivering 
the  guaranteed  ratcf  1S.OOU.000  gallons  In  twenty- 
four  honrs,  and  to  be  the  amount  <-f  work  done 
dividi  d  hy  the  coal  used.  No  deductions  for  a»bea 
or  cinder*. 

Radiation.— VI.  The  cylinders  to  be  covered 
with  such  non-conducting  material  as  may  be 
agreed  upon,  laggisl  with  narrow  staves  of  black 
walnut  secured  with  hru.s  hoops. 

Jackjctixo.— VII.  The  steam  pipes  are  also  to  be 
thoroughly  protected  throughout  their  whole 
length  and  lagged  in  ihesurr-e  mariner  within  theen- 
gineroum.  The  ste,im  cylinder  to  bestcam  jscketed 
in  the  most  thorough  manner  and  with  provision 
for  delivering  the  water  of  condensation  from  the 
Jacket  cither  into  the  boilrra  or  through  a  steam 
trap. 

CosxEcnoxs.— VIII.  All  the  steam  and  water 
connections  with  the  boilers,  and  water  connec- 
tions with  tbe  well  must  be  mad.  by  the  con- 
tractor. The  water  connection  with  the  rising 
main  will  be  done  by  the  Department. 

Time  Of  Comm-etion.— IX.  The  bidder  must 
state  the  time  be  will  require  for  completing  the 
work  and  starling  the  engine  in  the  performance 
>f  the  above  described  work,  said  lime  of  starting 
noi  to  he  later  tluiii  one  year  aft»r  signing  CtaV 
ract.  under  I  he  forfeiture  of  the  ram  of  one  bun- 


Nothing 

■natter,  as  it  is  ooven-d 
mucus,  which  ptsvrLita tits  srsrhrr  front  acting  u|sm 
it.  Experiments  were  uuido  hy  ni'-aim  ol  a  vault 
with  glass  sides,  like  an  aquarium,  perfectly 
sealed.  There  beiug  discharged  into  this 
aquarium  but  fecal  matters  and  a  very 
small  percentage  of  water,  yet  the  lique- 
faction of  the  excrements  was  complete, 
without  any  deposition — all  remained  in  *u*pen- 
stoo.  Introduced  Aug.  19.  the  solid  dejecta  were 
completely  liquefied  by  bent,  16.  with  tbe  excep- 
tion of  the  undigested  miner,  such  as  seeds  and 
akin*  of  grapes,  and  some  kitchen  refuse  of  vege- 
table, such  as  carrot*  and  union  peelings.  Those 
floated  for  a  time  and  then  fell  to  tbe  bottom  to 
await  decomposition.  Paper  disappeared  in  n  like 
manner.  About  a  liter  in  bulk  of  the  urine  fecal 
matter  and  a  hit's  water,  taken  from  the  aqua- 
rium, exhaled  but  HttUiudor;  diluted  with  1(10  Limes 
its  bulk  of  water,  it  was  limpid  and  iuudumus. 
Twenty  day*  In  succession  there  was  thrown  into 
the  aquarium,  with  lbs  ordinary  fecal  matter, 
about  10  liter*  of  a  mixture  of  urine  and  soapsuds, 
so  as  to  render  the  condition  a*  near  as  may  be 
that  of  an  ordinary  ceoe-pool,  and  tbe  result  was, 
that  the  fecal  matters  always  swam  upon  the  sur- 
face, forming  a  so*t  of  scum,  never  exceeding  3 
centimeters  in  thickness,  owing  apparently  to  the 
constant  dissolution  going  on  below.  On  adding 
10  liters  of  water,  tlio  matters  not  riigcshsl.  such 
act  vegetables  or  fruit  skins,  disposed  themselves 
on  the  top  in  Uw  order  "f  their  specific,  gravity, 
and  thnn.  after  a  time,  fell  to  the  h  ittnm  lo  wail 
their  decomposition,  which,  ojiciaiisl  insensibly, 
but  efficiently,  the  dc|**iu  not  being  mslttn--nlarv, 
bat  gradually  mixing  with  that  above,  was  diss  i 
.-barged  with  tbe  liquid  of  tie-  aquarium  without 
any  foreign  matters  appearing  lu  *u*|«Misiou.  No  | 
pressure  from  gas  is  apparent,  as  was  shown  by  a 
pipe  fixed  in  the  top  of  the  aquarium  with  a  blad- 
der attached,  not  being  di-tended.  On  taking  off 
the  oover  B,  no  bad  odor  was  given  out,  nntil  tbe 
air  had  time  to  act.  whin  gas  bejpin  to  rise,  and , 
on  cdosinrthe  opening,  the  bladder  became  ex- 
tended. The  operation,  to  be  complete,  it  would 
seem  the  apparatus  most  be  sir  as  well  as  water 
tight.    The  dissolution  of  matter  senmwl  more 


of  theso  engine*.  The  enlire.  work  of  the  fouu 
dations  and  buildings  to  U  subject  to  the  hasnes> 
lion  and  approval  as  lo  design,  malarial  and  work 
nianshin.  of  the  chief  engineer  of  the  Depaj-uueut 
of  Citv  Works. 

PLaXS  OF  E^otffi.— n.  No  plans  still  ba  con. 
sidvrod  which  are  experimental.  Tlie  competition 
between  designs  will  be  confined  to  those  of  known 
and  approved  forms,  such  as  may  be  seen  In  oper- 
ation aa  pumping  engines  of  reasonable  site,  and 
which  oan  point  to  a  record  of  performance.  Nor 
wi-l  a  design  be  acixplisi  simply  because  certain 
results  are  guaranteed,  irrespective)  of  considera- 
tions of  simplicity,  dnrnhihtv  and  liability  to 
accidents,  which,  duly  considered,  might,  in  the 
opinion  of  the  commi-aiuiicr.  justify  their  r.  i  f 
Hon.  Beyond  thia  the  design  is  left  to  the  huil.lrr. 
It  is  the  intention  that  tbe  prnpnaiil  engine  should 
be  connected  with  the  present  boiler  under  their 
present  condition*  of  working  pressure,  hut  should 
the  design  of  engine  not  permit  of  tlicu«c  of  I  lie 
present  boilers,  the  contractor  must  include  in  hL* 
nid  the-  exponso  of  independent  boilers,  boiler 
house,  new  chimney  and  chimney  connection*., 
and  the  bniler*  properly  erected  and  connected  to 
thn  engine  and  lo  each  other, 

CAFAfTTT  OF  KNOTS*.— lit.  The  capacity  of  the 
engine  to  be  IS  000.000  gallon*  delivered  into  the 
reservoir  In  twenty-four  hnuis,  and  tho  eapneity 
lo  he  determined  by  weir  measurement  at  the 
reservoir.  Tlie  stalk  head  la  141  ft.,  and  the 
length  of  8-ft.  main  from  wail  to  reservoir  H.40U 


I  red  dollars  |*t  day  as  liquidated  damages,  for 
iieh  *fajv  -titer  «nid  date  that  the  engine  is  not 
completed. 


PsUsPlaiAM — X.  Tlie  proposals  shall  1st  acooin- 
isiulcd  Willi  such  drawing*  ami  s|**-illcations  of 
diuiensions  as  are  nectsisiiry  for  a  clear  under- 
-tanillng  of  the  proposal,  and  refen-im-s  lo  <-n- 
g-ln-^  of  like  descrilrtloli  at  work,  as  lo  enable  the 

cngimei  of  the  .1-  -..i    to  pel:-  of  the  char- 

ai  l.  r  .if  the  m:i<  Inne.  The  b  dders  must  slate 
■epanslc  priii-s  for  engine,  or  engine  boilers  ami 
new  eliimiiey,  if  the  ilesign  calls  for  the  same  ; - 
f-tr  Ton  ruin  i  ions  sjjail  for nt  *v  budding  or  enlaige- 
iikeul  »»f  presi nt  luiilding.  lie  niust  also  submit 
drawings  f«-r  hsHtf  liuiltlirig  or  i-nlnigement  of 
pre-i-nt  building,  fouudaticn*.  new  chironiy, 
Isiil^rs.  etc.  Two  bonds  of  *3u.ou0  each  must  ae> 
pnrnpsny  each  preposition,  conditioned  thai  the 
bidder  will  enter  mln  conlract.  if  his  bid  shall  he 
.ei  (.pt,»|  within  sixty  days  after  the  opeuiug  of 
bids. 

iksY  oi  EsolSK— XI.  When  in  the  opinion  of 
tin-  -outmi'tor  the  engine  is  complete,  there  shall 
Is-  n  preliminary  tr*t  of  not  Iras  than  lorty-eight 
iMiurii  i«f  iis  i-i [uiri i j  and  duty  at  one  and  the 
same  time. 

I'.vl  A.  iiy— XII.  The  test  for  capacity  «hall  ho 
Ihe  delivery  into  Ihe  nx-rvoir  of  XI.CKib.nno  gal- 
lolls  in  forty-i-ight  h<mrs.  and  this  capacity  sOall 
lie  determined  elllier  by  its  measure  hy  weir  dim 
ing  the  whole  forty-eignt  hours  or  by  the  detenni. 
nnti<  D  of  the  capacity  «f  ihe  pumps" for  a  term  of 
h«ur>-,  and  multiplying  the  ca|«city  thus  deter- 
mined  by  the  wboie  nuuiher  of  strokes  during  the 
lH-ri<sl  of  test,  as  t  he  engineers  of  tho  departmc  at 
may  select. 

In.  rv  —  XIII.  In  the  test  fur  duty  the  amount 
of  work  done  shall  be  estimated  by  the  peiinds  of 
water  raised  Into  the  reservoir,  multiplied  by  the 
lift,  and  the  lift,  shall  h*  taken  at  1TI  ft.  a*  estab- 
lished by  experiment*  nude  u|on  tho  other  force 
mains.  In  determining  the  amcunt  in  poundsof  coal 
fed  hi,  in  thn  grates,  previous  to  tb*  lest,  the  boilers 
will  bu  fired  up  and  tho  engine  run  for  at  least  one 
hour  at  Its  usual  speed.  The  engine  will  then  be 
aU.pped,  fire*  drawn  and  rekindled  as  spoedily  as 
poseuble.  WikkI  used  for  Te-kitnlling  to  be  charged 
tothetestatlwo poundsof  wood  foroaeof  coal, and 
all  coal  fed  upon  the  gralrs  lo  the  end  of  the  test 
to  he  charged  to  the  emtuie.  X-  allowance  of  any 
sort  for  cinder,  fine  coal  or  slale  to  Iss  made;  the 
vngiue  to  be  run  an  long  as  the  prf*.ur>aitd  height 
of  water  in  ihe  boilers  at  which  they  weie  started 
are  mainiained. 

Pa v menis. — XIV.  If  the  engine  under  this  trM 
complies  wjtb  tbe  terms  of  the  contract  for 
capaeiiy  and  duty,  the  contrsclnr  then  to  ho  paid 
up  to  90  )*;r  cent,  of  ihe  amount  of  the  contract, 
Nut  if  tho  engine  does  not  conicup  to  the  terms  of 
the  contract,  one  month  to  bo  allowed  to  the  ran- 
trictor  for  any  alterations  that  ho  may  deem 
n  r.  . rv  to  bring  it  within  the  terms  nf  the  eon- 
tract,  after  which  it  shall  be  again  lestnl,  and  if 
n**t.  then  within  thn  terms  of  the  contract,  it  shall 
be  optional  with  tho  commissioner  to  reject  tho 
engine,  or  to  accept  it  nt  such  a  reduction  in  pricn 
as  may  he  determined  upon. 

Probation. — XV,  Should  Ihe  engine  go  through 
the  tetil  satisfactorily,  it  then  si, nil  la<  placed  on  il* 
working  trial  or  pnsSution.     This  term  shall  lie 
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run*  aggregating 5.000  hours  and  to  bo  completed  drained,  and  perhaps  even  Inland  would,  in  a 
within  the  limits  of  a  year.    During  this  term  the  |  literal  sense,  become  a  member  of  the  United 

euginwrof  the  department  shall  from  time  to  time  Kingdom.   A  few  hoax*  Dam  and  the  whole  of 

test  the  engine  as  in  the  preliminary  tents,  and  England  Is  again  inundated,  but  only  again  to  be 

from  the  teste  thua  made,  he  shall  at  the  conclu  abandoned. 

1  of  tbe  term  moke  tip  the  duty  of  the  engine;  These  mighty  tides  are  the 
Is  duty  is  lea*  than  850.000  lbs.  ft.  as 


and  if  this  duly  is  less  than  650.000  lbs.  ft.  as  mers  hare  now  made  to  the  working  machinery 
specified  by  the  contrail,  the  contractor  to  forfeit ;  of  the  geologist.  They  constitute  an  engine  of 
•5,000  for  every  10,000  lbs.  ft.  of  duty,  and  any  '  terrific  power  to  aid  in  the  great  work  of  geology, 

difference  of  duty  below  the  specified  duty  shall  In  the  great  primeval  tides  will  probably  be  found 

be  upon  this  basis.  The  contractor  to  select  the  the  explanation  of  what  ha*  long  been  a  reproach 

coal,  which  must  iw  anthracite:  but  should  thr  ro«l  to  geology.    The  early  palssomric  rock*  form  a 

furnished  hv  the  department  not  be  selected  bv  the  stupendous  mass  of  ocean-made  beds,  which,  ec- 

contractor.'  the  department  will  fnrnish  at  least  cording  to  Prof.  Williamson,  are  20  miles  thick  up 

30  tons  of  that  selected  and  hare  it  carefully  com-  to  the  top  of  the  Silurian  bed*.    It  lum  long  been  a 

pared  for  evaporative  capacity  with  that  used  by  difficulty  to  conceive  how  huch  a  gigantic  quan- 

the  department,  and  the  contractor  will  be  credited  tity  of  mat*  rial  could  have  Leen  ground  up  and 

on  the  comparison,  whenever  tbe  coal  furnished  is  deposited  at  the  bottom  of  the  sea.  The  geologists 

used.    During  the  probation  term  of  the  engine,  said:  "Tbe  rivers  and  other  agents  of  the  present 


closed  and  opened  by  a  magnet  in  a  high  resistance, 
branch  around  the  arc,  whereby  said  second  mag 


reby  said  second  mag- 


the  contractor  to  f  umub  one  engineer,  to  be  paid 
I  iv  the  department  at  the  some  wages  as  their  engi- 
neers, who  may  make  such  alight  repairs  as  is  cus- 
tomary among  engineers  without  any  record  of  the 
same,  bi  t  all  material  and  outside  work,  by  whom- 

the  account  of 


day  will  do  it  if  you  give  them  time  enough. 
But,  unfortunately,  the  mathematician*  and  the 
natural  philosophers  would  not  give  them  time 
enough,  ami  they  ordered  the  geologists  to  "hurry 
up  their  phenomena."  The  mathematicians  had 
other  reason*  for  believing  that  the  earth  could 
nut  have  been  so  old  as  the  geologist*  demanded. 
Now,  however,  the  mathematicians  nave  discovcrrd 
tbe  new  and  stupendous  tidal  grinding  engine.  With 
this  powerful  aid  the  geologists  cau 
'  work  in  a  reasonable  period  of 


^"aymxntb.— XVI.  Thirty  per  cent,  to  be  paid 
on  the  delivery  of  two-thirds  of  the  mate- 
rial at  the  engine-house,  property  tilted 
and  prepared  for  setting  up  ;  SO  per 
cent,  when  all  the  material  so  fitted  aud  prepared 
i*  delivered  and  pump  art;  80  per  cent,  aa  soon  aa 
a  successful  teat  has  been  made;  the  balance  when 
the  requirement*  uf  the  contract  are  fulfilled. 

fsnnsCTIO!'.— XVII.  During  the  construction  I 
of  the  engine.  It  shall  be  open  at  all  times 1 
to  tbe  inspection  of  tbe  engineer  of  the 
department,  who  may  object  to  any  part  The  successful  application  of  electricity  in  new 
that  seems  to  him  deficient,  either  in  { fields  of  labor  continues  to  be  recorded.  At  Hat- 
strength  or  quality  of  materials,  proportion  of  field  Park,  the  seat  of  the  Marquis  of  Salistairv. 
part*,  or  workmanship,  ami  in  case  uf  a  difference  i  tbe  piles  to  support  a  coffer-dam  across  tbe  River 
uf  opinion  on  these  point*  between  him  and  the  '  Lea  have  just  been  successfully  driven  by  the 
contractor,  the  decision  of  a  competent  median*  power  of  a  water-wheel  situated  at  a  distance, 


RECENT  INVENTIONS. 


ical  expert,  mutually  agreed  upon,  shall  be  ac- 
cepted by  both  parties,  and  shall  determine  the 
point  in  controversy. 

Enuimckh. — XV III.  The  chief  engineer  shall 
have  the  right,  with  the  consent  of  the  commis- 
sioner, to  appoint  an  inspector  of  the  work,  and 
to  select  an  engineer  to  make  the  tests,  or  to  asso- 
ciate with  hiinelf  an  engineer  to  determine  upon 
the  merit*  of  the  propositions  submitted. 

DaAwrxos. — XIX.  Before  the  final  payment  is 
made,  tbe  contractor  shall  furnish  to  the  depart- 
ment a  full  set  of  drawing*  of  the  detail*  of  en- 
tine,  foundations,  etc  .  suitable  for  binding. 

Secubity.— XX.  The  party  to  whom  this  con- 
tract is  awarded  will  be  required  to  give  satisfac- 
tory bonds  with  sureties,  residents  of  the  city  of 
Brooklyn  or  New  York,  for  the  satisfactory  awl 
faithful  execution  of  the  same,  the  amount  of  the 
bond*  to  equal  the  amount  of  the  contract. 

CHAWM  IX   PkOPObITIOX.— XXI.    Should  any 
r  desire  to  present  plana  for  two  or  more  en- 


1 

which  power  was  transmitted  by  two  dynamo 
machine*  to  the  gearing  connected  with  the  pile 
driver  of  ordinary  construction  erected  on  a  Iwrge 
filiating  in  the  river.  The  machinery  wurked  well, 
lifting  a  monkey  weighing  about  400  lb*,  with  ease 
and  regularity.  It  ta  not  stated  how  Tar  the  power 
was  transmitted.  By  a  French  experiment  M. 
Deprex  has  succeeded  in  obtaining  successful  work 
after  the  current  had  passed  through  49  miles  of 
ordinary  telegraph  wire. 

litMlMSU  CAKb  BY  COMrUXSEULB  ata. 

The  platform  of  the  car  ia  made  in  two  longi- 
tudinal sections,  which  are  hinged  each  to  Its 
respective  side  of  the  car-frame.  Air  cylinders 
are  attached  beneath  transverse  timber*  of  the  car- 
frame,  and  are  provided  with  pistons  having  oval 
heads  working:  upward  through  openings  in  said 
transverse  timber*.    An  air  pip*  connects  the  air 


A  novel  crossing-plate  has  lugs  and  recesses  for 
the  reception  and  attachment  of 
abut  against  an  intermediate  block 
by  ratcheted  wedges  and  pins. 

railway  rAR-flCTtrxrw. 

This  improved  car-spring  consists  of  two  or  I 
volute  spiral  member*,  each  of  uniform  thickne** 
throughout  its  length,  and  having  an  edgewise 
taper  from  one  end  to  the  other.  The  said  mem  I  *ers 
are  of  different  length*,  and  concentrically  coiled 
and  unconnected  with  each  other.  This  construc- 
tion i*  adopted  In  order  to  obviate  the  difficulties 
which  are  experienced  in  spiral  springs,  in  which 
the  bar  Is  uniform  in  cross-section  throughout  it* 
length,  and  which  do  not  settle  uniformly  when 
subjected  to  pressure. 

NOVEL  BOKIMJ-BAB- 

The  following  are  the  teeential  feature*  of  bite 
Improvement*  in  boring-bars :  The  bar  or  shaft 
has  a  transversely-slotted  head  and  it  segmental 
screw-thread  formed  on  one  side  of  its  mtt 
block  or  tool-holder  ia  adapted  to 
ildermg  or  facing  tool,  and  fits  in  a 
recess  in  the  head  of  the  bar.  A  feed-screw  ia 
fitted  in  a  recea*  in  the  tool-holder  and  engages 
the  female  thread  of  the  boring-tar.  A  stock  is 
provided,  fitting  the  socket  in  the  feed-screw  and 
serving  to  impart  rotation  thereto. 
Waiwisotox,  D.  C.  F.  B,  Btocx. 


C0BBESP0NDEH  CE. 

METER  RATES. 

EpITOK  Knoinksjumu  Nbws  : 

I  have  for  a  longtime  thought  that  a  reduction 
in  the  price  of  water  furnished  Jarge  consumer* 
should  be  made,  but  not  in  the  usual  way— by  plac- 
ing »n  arbitrary  rate  per  100  cubic  feet  or  1.000 
gala.,  thua : 

10.000  sal*,  or  k*»,  per  l.ooo gal*.... 
M4M  to  30,000  t*l...  per  1,000  ml. 
86,000  lot"- 


j  gel  through  female  screw-tl 
time,  and  tbe .  or  opening.  A 
may  be  recoo-  j  receive  a  shoult 


cylinder*,  and  i*  attached  to  any  suitable  com 
pressed  *ir  apparatus.    Stopcocks  are  provided 
„,  un  ism  mi  I  which  regulate  the  flow  of  compressed  air  into  the 

K*H^ 

will  be  considered.    Tho  above  specifications  shall  l"^" 
applv  In  all  particular*  to  each  of  such  engine*.  "  ,    .  „  i  Lr. 
arid  all  condition,  above  stated  shall  govern  audi  i  n*hl  "m  un- 
a  bid. 


11.10 


t'REHISTORIC  TIDES. 


ttotheturn-Ubie:  Flexible  in  gallons,  1.000,  and  X  =  thereto:  tf  tbe  de. 
icr  ends  of  the  upper  chords  of  the  cost  be  »ome  power  of  _y  ±  it. 


Prof.  Ball,  of  England,  in  a  recent  lecture  gave 
-  account  of  prehistoric 


At  preaent  the  moon  i*  940,000  miles  away,  but 
there  waa  a  time  when  tha  moon  was  only  one- 
sixth  part  of  this,  or  say.  40,000  miles  away.  That 
time  must  have  corresponded  to  some  geological 
epoch.  It  may  have  been  earlier  than  the  lime 
when  Eoxoon  lived.  It  i*  more  likely  to  have 
been  later.  I  want  to  point  out  tliat  when  the 
mwn  was  only  40,000  mile*  away,  we  bad  in  it  a 
geological  engine  of  transcendent  power.  If  the 
present  tide*  be  3  ft.,  and  If  the  earlv  tide*  be  3 16 
times  their  present  amount,  then  it  is  plain  that 
the  ancient  tide*  must  have  been  048  ft.  There 
can  be  no  doubt  that  in  ancient  time*  tides  of 
tbia  amount,  and  even  tides  very  much  larger, 
must  have  occurred.    I  ask  the 


likaw 

The  span  is  made  in  two  sections  or 
each  truss  of  which 
hinged  at  its  inner  en 

connections  at  the  inner  ends  of  the  upper 
si*  deflected  nt  their  middle  part  from  a  right  line, 
t hereby  causing  such  upper  chord*  to  approach 
each  other,  so  a*  to  lift  the  outer  ends  of  the  bridge. 
Such  deflection  i*  effected  by  a  ri|  ' 
screw. 

xovax  ravcET. 
This  improvement  consist*  of  a  ihstk  located  in  I 
the  faucet  casing.    A  valve  is  carried  by  the  disk 
so  connected  therewith  tluit  the  passage  of  liquid 
from  t  hi-  under  to  the  upper  side  of  tbe  disk  is 
effectually  precluded.    A  screw-lever  is  employed 
for  adjusting  said  disk  to  shift  the  valve  into  or 
out  of  cuntact  with  its  seat,  aud  ha*  a  awiveting 
Connection  with  said  disk.    The  ordinary  remova- 
ble cup  or  plug  ia  provided,  in  which  the  screw 
works,  and  an  elastic  or  flexible  sleeve  of  packing 
to  take  :  material  is  employed,  loosely  surrounding  said 
oooouii't  of  these  facts,  and  tp  oonsider'the  effect—  ;  «cre*  «»<i  outside  the  adjacent  edges  of 

a  tidal  rise  and  fall  of  S48  ft.  twice  everv  day.  •"'d  J^k  and  said  cap  or  plug,  whereby  leakage 
Dwell  for  one  moment  on  tbe  sublime  spectacle  of  through  said  cap  or  plug  is  effectually  prevented, 
a  tide  044  ft.  high,  and  see  what  an  agent  it  would 
be  for  the  performance  of  geological  work  !  We 
ling,  I  suppose,  some  500  ft.  above 


2,000     "  asm  

saved  by  consumer. 

I  give"  the  above  figures  on'y  from  recollection, 
and  the  actual  prices  may  not  be  correct :  but  tbe 

ireanure,  permit  the  oval  heads  to' raise  iHe  plat- 1  f"£i.i^_„.i.-.  — hi-i,  „„,  .  a._„  :. 
orm  section,  aud  discharge  their  hauls  to  the      The  question,  which  is  not  a  very  deep  one.  is 

1  how  to  rectify  this  «o  as  to  give  large  consumers 
a  reduction  and  at  the  same  time  not  allow  them  to 
waste  in  order  to  save  money. 
If  we  assume  the  uuantitv  of  water  used  3  Q, 

.If 


!  we  shall  have  X  =  — 


IOO.  1*  whlcU  O  =  corJc  feet 


Dun  r**v.    0  100  too  isoo  toe,  soo  000  too  soo 


the  level  of  the  sea.  Tbe  sea  la  a  good  many  miles 
from  Birmingham,  yet  if  tbe  rise  and  foil  at  tbe 
cassis  were  648  ft..  Birmingham  might  bn  as  great 
a  »e«-p"rt  as  Liverpool.  Three-quarters  tide  would 
bring  the  sea  into  the  streets  of  Birmingham.  At 
high  tide  there  would  be  about  130  ft.  of  blue  water 
over  our  heads.  Every  houso  would  be  covered, 
-  would  alone  indl- 


nrreiitocgrxa  RwncH-ixvT*. 
The  switch  stand  is  provided  with  a  sliding  plate 
having  a  diagonal  lever-slot  and  a  straight  notched 
lever-clot  supported  upon  transverse  rib*  on  a  fixed 
plate  .  having  parallel  lever-slots,  whereby  the 
switch  sod  signal-operating  Levers  are  interlocked, 
ELXCTBiC  LAW. 
A  late  improvement  in  electric  lamps  comprises 
the  novel  arrangement  of  tbe  following  clementB  : 
In  circuit  with  the  carbons  is  a  main  magnet  which 


0... 
l.nno. 
2000. 
;i  i  i. 
1.0O0.. 
S.0"0 
ft  000. 
7,000 
S.OOS 


fl.  .  1.0  1-8  r?  15  *.»  &.«[  A.*  «.i  13 
7.B  S.8  0.4  10.1  10-7  li  t  121, lis  1:1 .  U  l 
14*  14.*  lay  I0H  17*16.1  is.f.  ]0.t  "JO  1  20.7 
21  4  22,0  22  0  ra.H  21.0.24  i  2">  -  3.1  B  38.1  27  0 
H7  7  SH.3  2*.»  IM  ».X'W.»  31.4  :«.0  s  '  0  :-3.J 
3a»  >4  «  3.V0  :BV«  M  X  30.S  87.4  w.li  is.8  Sua 
ae  s  40.4  41  o  4i.fl  ta.»U2>  4.1 1  44  im  8+5,2 

tit"  4*4  47  0  47  S  IS,  1  11.7  (0  .1  jO.O  .0  t  51  0 

ii  .i  .vt tta* n>.4  vi.RiM.i m  i  v,  7 ae.s se.s 
sn.t  aui^i  ae.i  ie.T^.t  oo.s  ai.t  tw  o  02.4 


and  the  tops  of  a  few  chirui 

cats  the  site  of  the  town.   In  a  few  hours  more '  tilts  a  lever  carrying  a  train  of  gears,  and  thereby  J00-' 
the  whole  of  this  vast  flood  would  have  retreated,  establishes  the  electric  arc.   A  second  juaguet  iu  • 
Not  only  would  it  leave  England  bigh  and  dry,  1  the' same  circuit  holds  tbe  tram  normally  locked, 
bf  prohahly  the,  Straits  of  Dover  would  be '  A  *hunt  nrenind  the  second  magnet  Is  automatical  Iv 
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n  =  0.9, 


tht*  ratio  i  of  cost. 


on  J  then  X 

100 

Njw,  to  milk.'  the  rates  correct,  the  parties  in 
pow<ir  should  fix  urat  rate  for  101)  cubic  feel,  aud 
OM 

the  whole  formula  would  be  ft  =  e  =  cost  for 

100 

©feet. 

Ta*e.  for  exanr>le.  101  cubic  feet  unit  used. 
T.ien  f  >r  1  >>  cubic'  feet  -Y=  I.  an  J  for  1.0  JJ  ojbi« 
feel  .Y  =  »  fl  instead  of  10.  Ml  for  2.OJ0  Jf=  1j.."i 
I  of  20.  and  if  ft  =  40  cents 

for  too cubic  feet  e  =  .40 
••  I.OOOcuhic  feet  c=  8.44 
••  2,000  cuhir  fret  c  = 


THE  METRIC  MEASUREMENT  OF  LUMBER 
AND  FIRE  WOOD. 

Boston,  A|>iil  0.  18-2. 
Kpitor  Enoiskrriso  News: 

Toe  lollnwmg  explanation  of  the  metric  method 
of  measuring  wootl.  pari  of  which  originally  ap- 
peared in  the  "  Bulletin  of  the  American  Metric 
Bureau,"  r»r  Juue.  1870.  will  le»  an  appropriate 
conclusion  to  this  series  of  articles  upou  the  prao 


TIIK  NKAHTRKMRNT  OF  I.LVMISKK. 

"  Lumber  measure  has  iwu  a  stumbling-block 
to  many  student*  of  the  metric  system.  Nothing 
was  said  on  the  subject  by  any  of  the  hooks,  and 
do  one  seemed  to  know  h..w  to  measure  lumber 
metrically.  The  Bunau  appointed  Prof.  William 
Watson,  late  of  the  Maw.  Institute  ot  Technology, 
and  C.  H.  Kwan,  C.  K  of  the  City  Engineer'.. 
OBice,  Providence,  to  investigate  this  matter 
thoroughly,  aud  report  the  best  methoil.  The 
plan  submitted  will  commend  itself  to  every 


"The  committee  to  whom  waa  referred  the 
metric  measurement  of  luuibei  have  attended  to 
their  dutv  to  the  best  of  their  ability,  and  respect- 
fully present  the  folio* Log  report : 
•'  The  present  system  of  board 


pressed  in  metric  units  would  be  an  anomaly,  and 
the  committee  do  not  see  any  reason  for  departing 
from  the  system  of  lumber  measurement  adopted 
by  all  countries  using  tlm  metric  aysuun. 

*'  The  unit  of  measurement  is  the  cubic  meter  or 
store,  to  which  the  price  is  annexed.  The  cubic 
meter  or  stere  being  divided  into  1,000  cubic  deci 
meter* or  mill laicnss,  acublc  decimeter  or  milllsf  re 
is  the  smallest  quantity  usually  considered  (tbe 
cubic  decimeter  being  about  four-ninths  of  a  foot, 
board  measure,  which  contains  144  cubic  inches,  or 
one-twelftn  of  a  cubic  foot). 

"  The  dimensions  of  the  piece  of  lumber  being 
taken  in  centimeters  and  multiplied  together,  by 

Kinting  oil  six  Hzurra  from  the  right  we  obtain 
p  contenla  in  cubic  meters  or  uteres.  For  ordi- 
nary lumtier,  the  last  three  decimals  are  unneces- 
sary and  may  be  omitted. 

"  Surrey ors  of  lumber  would  mark  each  board 
with  an  Arabic  numeral  denoting  its  cubic  con- 
tents in  cubic  decimeters  or  milhsteres. 

"  For  the  purpose  of  measurement  nn.l  rapid 
computation,  the  committee  have  prepared  a  scale 
to  be  used  by  lumber  surveyors,  the  drawing  and 
description  of  which  are  hereto  annexed." 

PRACTICAL  AFFIJCATlOSs, 
Lumber  of  alt  kinds  may  be  measured  by  the 
following  simple 

Rule.— Measure  in  centimeters  the  length, 
breadth  and  thickness,  and  multiply  the  three  di- 
mensions together. 

If  the  measurement  is  to  be  given  in  cubic  deci- 
meters or  miliisieres,  as  would  be  the  case  with 


small  pieces  of  lumber,  point  off  three  figures  from 
tbe  right.    The  figures  at  the  left  of  t" 
will  give  the  number  of  cubic  rfi 


left  of  this  point 


For  ordinary  lumber  the  figures  at  the 
right  of  the  point  aie  unnecessary  and  may  he 
omitted. 

If  the  measurement  is  to  he  given  in  cubic 
meters  or  stens,  point  off  six  figures  from  the 
rigid.  The  Azures  at  th«  left  of  this  point  will 
•rive  the  number  or  cubic  meters  or  sfrres;  those 
at  tbe  right  of  the  point  will  give  decimals  of  the 
cubic  muter  or  stere. 


The  dimensions  of  merch.intal.le  lumber  were 
undoubtedly  determined,  in  the  first  instance,  by 
the  conditions  governing  the  strength  and  stability 
of  buildings;  the  raoit  convenient  dimensions  in 
inches  uteeting  these  conditions,  being  those 
adopted  in  practice. 

Oneot  the  results  following  the  complete  adup 
Uon  of  thp  metric  system  will  be  thul  the  most 
convenient  dimension's  In  centimeters,  meeting  ttie 
same  conditions  of  strength  aud  stability,  which 
are  indrpindent  of  the  system  ot  measurement 
employed,  will  then  be  adopted  for  t  he  six**  of 
lumber.  This  will  necessarily  simplify  the  work 
of  metric  measurement.  The  variations  found  in 
lumber  of  any  nominal  xizeurc,  in  __. 
greater  than  the  dilfeirnci-*  between  such  metric 
dimensions  and  those  now  iu  use. 

Mnch  time  m  iv  be  saved  by  using  either  of  the 
following  modtticut  oils  of  the  above  rule  when 
measuring  lumber  of  regular  form. 

Pieces  of  regular  brealth  and  thickness,  but  of 
varying  lengths,  such  as  timbeis  and  joists,  can 
be  quickly  measured  by  means  of  a  table  giving 
tbe  cubic  im-usurvinents  of  difletent  lengths  of 
each  siae  of  merchantable  lumber.  Knowing  the 
length  of  a  piece,  its  cubic  mrasurcm.  nt  can  be 
taken  directly  from  the  Uble.  A  more  evmuset 
but  less  convenient  tuble  could  be  made,  giving ' 
the  cubic  measmemeut  of  one  meter  in  length  * 
of  each  size  of  lumiier.  Such  a  table  would  le- 
H  ore  one  multiplication  for  each  measurement. 

Pics*-*  of  regular  Mid-tiess.  but  of  varying 
breadth  and  length,  such  as  boards  and  planks, 
can  be  easily  me.vurcd  by  means  of  a  Will  Ml 
*7i<firY  uicosurr  rule,  similar  in  character  to  those 
now  used  by  surveyors  of  lumber. 

This  rule  gives  the  area  of  hoard*,  etc.,  varying 
in  length  from  3  meiers  to  wevcii  meters,  and  in 
width  up  to  oue  meter,  hi  fenf/iso/  umjunre  meter. 
Toe  nrva  given  by  lb"  rule,  when  multiplied  by 
the  thickness  in  rfntimdeni.  guvs  the  cubic 
measurement  in  cubic  tlecimtter*  or  milliolrre*. 
This  rule  is  used  pietitely  »s  the  ordinary  hnaid- 
measure  rules  are  use. 

'Ihe  length  of  the  board  being  measured  in 
meters,  the  rule  is  laid  across  the  hnsm!  with  it* 
brass  shoulder  against  the  lefi-liund  edge.  At  the 
|x>int  where  the  right  hand  edge  of  tbe  Isiard 
erodes  it,  the  area  is  read  ujxiu  tlie  line  ol 
divisions  corresponding  to  tlie  length  of  the 
board. 

A  small  reference  table  containing  the  ordinary 
multiple*  of  the  numbers  on  the  rule,  could  h? 
conveuienlly  used  to  «vo  d  computing  eai  h 
amount.  Such  a  table  would  <\'>inpnsc  the  num- 
bers from  1  to  70,  with  their  multiplies  corres 
ponding  to  tbe  I hickuesscs,  in  centimeter*,  cum 
monlv  used  for  the  various  kludsof  lumber. 

Tlie  metric  mjuare  meat  are  rule  is  not  simply  s 
board-measure,  but  it  is  a  metric  rule  for  me- 
chanical quadrature,  and  has  many  applications 
outside  the  lumber  business. 

A  cubi'r  measure  rule  specially  adapted  to  the 
measurement  of  lumber  of  some  specific  thickness, 
giving  tlie  volume  directly  in  cubic  decimeters  or 
milli-ieies.  and  avoiding  all  multiplication,  could 
be  made  and  would  be  simple  iu  character.  It 
would,  however,  avoid  multiplication  only  in  the 
particular  case  to  which  it  is  adapted. 

When  metric  dimensions  shall  have  been 
adopt. d  for  lumber,  boards  3.5  centimeters 
thick  will  ounstitutn  the  largest  part  of  Ihe  lumber 
commonly  used. 

The  measurement  uf  lumber  will  then  be  much 
f  acilitated  by  tbe  use  of  a  special  cubic  measure 
rule,  adapted  to  a  thickness  of  2.3  centimeters.  It 
may  be  used  to  measure  lumber  of  other  thick- 
nesses by  multiplying  its  results  by  a  suitable 
factor  obtained  by  the  formula 
0.4f. 

in  which  t  Is  the  thickness  in  centimeters. 

A  small  reference  table  comprising  the  numbers 
from  1  to  171  with  their  multiples  corresponding 
to  the  thicknesses  used,  could  he  conveniently  em- 
ployed to  avoid  computing  each  amount. 

The  square  measure  rule  is  more  simple  in 
principle,  and  its  factors  are  usually  more  con- 
venient than  thnie  required  for  the  cubic  measure 
rule.  On  the  other  hand,  the  Inttrr  will  avoid 
multiplication  entirely  in  the  majority  of  cases. 

A  consideration  uf  the  method  of  marking  the 
measurement  upon  the  lumber  does  not  strictly 
belong  to  a  discussion  of  the  application  of  metric 
methods.  Some  modification  of  the  present 
practice,  which  is  adapted  to  another  system,  will 
doubtless  he  necessary. 

A  marking  in  Arabic  numerals  would  require 
the  les*t  numherof  cluirnctcis,  and  being  disxuict 
from  the  present  method,  would  always  indicate 
the  kind  of  unit  employed  in  the  measurem.  nt  of 
each  individual  piece. 

The  metric  unit  for  measuring  small  pieces  of 
lumber,  the  cubic  decimeter  <.r  tuiltittere.  ma;  be 
easily  kept  in  mind,  it  being  o»«-fm/A  of  a  tquarr 
meter,  owe  criitimeter  thick. 

TBR  KtUsrRKtJEVr  OF  FIRE  WOOD. 

Tlie  metiic  measurement  of  fire-wood  is  ex- 
The  wood 


pactly  piled,  ib-  three  dimensions  of  the  pile  are 
I  measured  in  meters  a  Hit  decimals  and  multiplied 
together.  Tbe  product  is  the  volume  of  tbe  pito 
I  in  cubic  meters  or  steres.  Tlie  decimals  to  tbe 
right  of  the  first  or  second  place  are  unneorssarr 
and  may  he  omitted. 

Besides  measuring  the  total  volume  of  a  pile  by 
the  above  method,  the  wood  merchant  lias  fre- 
quent occasion  to  measure  specific  volumes  of 
wood.  For  this  purpose  a  measuring  from*  is 
ii... ,1 

I     A  measuring-frame  coTisists  of  two  stout  up- 
i  rights,  strongly  framed  into  a  horii  mial  silL 
.  which  extends  h-T.ind  them  on  either  hand,  and 
I  receives  the  lower  ends  of  two  inclined  brace*, 
I  which  are  framed  info  tbe  upright-  aim  sill.  The 
!  dimensions  of  a  frame  are  determined  by  the  prin- 
;  clple  that  the  volume  measured  by  ii  is  the  pro- 
duct »f  tbe  length  to  which  the  logs  are  cut,  mul- 
tiplied by  the  distance  between  the  uprights  and 
multiplied  by  their  height.   The  length  of  the 
logs  ii nd  the  distance  between 
determined,  their  height  i 
calculation. 

Metric  measuring.rrames  are  four  in  number. 
Their  dimensions  are  given  in  the  following 
table: 


the  uprights  bein£ 
»incd  by  a  simple 


NivncrTsm 

Hr-e.i  ■  , 


Itnlf  drkistcra 
fiowbkvsuve. . . 

filers  

Half  Mere  , 


Hxir.tr7  or  Tits  Vr 


far  wood  1  TJ  , 
nWrnll  fl.) 


nkeUr  loog. 


Meiers  Meters. 

t  ami  l.otrr 

'i  km  1,000 

0.IMI  I  OHO 

o.sjo  looo 


Tlie  uprights  of  the  stere  and  hnlf-stert  frames 
being  divided  mto  ff  n  and  fire  rqu  il  |«rt».  re*|>ec- 
tivelv,  each  division  is  equivalent  to  one  decistert 
of  volume. 

It  I*  not  neiNssnry  to  consider  tlie  ctntisieres  in 
the  measurement  of  fire-wood. 

In  the  forest  it  is  convenient  to 
in  piles  of  one  or  two  dekatteret  each. 


The  metric  system  provides  two  class*,  of  mea»- 
ures  of  volume,  or  soliditv. 

The  first,  and  more  general  cla»«,  consis's  of  the 
cube*  or  tbe  linear  measure*.  The  several  denom- 
inations of  tbis  series  increase  by  thousands, 
and  cacti  require*  three  places  in  which  to  write 
its  units. 

Tlie  second  and  more  special  class  consists  of 
the  sfcri'  and  its  derivative*.  Tbe  revrral  denomi- 
nations of  this  series  increase  by  tens  and  require 

Authorities  agree  in  limiting  the  use  of  tbesfrrs 
to  the  measurement  of  trood.  The  best  authori- 
ties restrict  it  to  the  measurement  of  fire-wood, 
mid  use  no  denomination  smaller  than  the  ifeeis- 
f«r.  A  few  permit  its  use  in  the  measurement  of 
round  and  square  timiier.  and  recognise  the  orn- 
fisfrre. 

Should  the  sterr  and  its  derivative  denomina- 
tions be  used  in  the  measurement  of  lumber  and 
boards,  the  mitlistere,  equivalent  to  the  cubic  deci- 
meter, will  be  necessary. 

Tbe  complete  table  of  measures  of  solidity 
would  then  be  as  fellows: 

Ministers   na  -     1  <rublL>  J«dtnetsr. 

Ofitl;.Utf*   c*.  -.  10ruS4c<t«.:tm<*te<ra. 

IKdstere  as.  =  100colac<l«'ti!i«*crs. 

fHere.   «  =     1  cubic  meter. 

Dekaeters    ,  ok*,  f.   10  cubic  meters 


fm.1.  IsisrO  ner*»ure  - 
lUlUoaers  -  0  4'il*  ft. 


On* 

On* 

On*  cubic  ft.  -  y.sati  rents 
Oue  omtislere  ^  0  37.317  cul 
Oue  con)  ft.  -  4  SS04  iterasleres. 
One  decsuere  =  0.23073  c.«rO  fc 
One  cublo  yd.  =  0  704,11  cubic  meter* 
One  cubtc  meter  =  1  lioeorj  cubic  yd 
On*  round  Urn  m  1.1320  Mere* 
On*  tier*  —  o.smill  round  ton 
Oasbewa  too  ■  1  4 1  as  stere* 
One  stere  -  0.70J33  hewn  tyn. 
One  cord  -  3  U344  Meres. 
One  stere  =  0.'--7ftOI  cord. 

Charles  H.  Swah,  C.  E„ 
Chairman  Committee  t 
Metric  Bureau. 


New  York.  Cuicaoo  ft  Sr.  Louts.— Track  is 
now  laid  from  Hammond,  Ind..  east  to  beyond 
Vermillion.  0.,  2H.Vrj  mil.  s,  the  gap  bets  era. 

and  Ku  Wayne  linring  been  closed. 
_  is  also  Uid  east  of  Erie.  Pi,,  to  a  point 
101.03  miles  from  Cleveland;  east  from  Brocton, 
N.  Y..  9.50  miles,  and  west  from  Hammond,  lnd,, 
O.fVO  mile.  Thi*  makes  3VG.30  mile*  bud  in  all,  an 
increase  of  21.23  miles  since  our  Last  statement. 
These  milts  were  laid  in  nine  working  days, 
being  ov.  r  2  miles  a  day.  The  sune  rate  of 
pr-syress  is  now  kept  up,  and  il  is  etpocied  that  by 
Ap.il  15  over  400  miles  of  the  tr...  k  will  he  down. 
Waving  alxsit  130  mile,  to  be  l„d. 
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Tavrme  o  f  Advert*avjwg.-Oa«  inch. 


Briikjmas's  New  Map.— There  arc  ao  man;  fea- 
lo  commend  this  msp  that  we  refer  our 
readers  lo  the  prospectus  whirh  we  publish  elsc- 
wbeiv.iujd  which  will  fully  explain  lleelf.  It  is 
oil  a  scale  offive  mites  to  the  inch.  The  lettering 
ia  bold  and  distinct.  In  the  free  spaces  are  (firm 
the  whole  of  Long  Ubuid.  at  acale.  a  ward  map  of 
New  York  City,  a  map  of  the  United  Stales,  and 
various  table*  of  statistics — population,  Congres- 
sional districts,  railroad  distance*,  poet-office*,  ex- 
press companies,  etc.  As  railroads  in  proreaw  of 
building  (  like  the  West  Side  and  I  he.  New  York. 
Lackawanna  *  Western)  are  represented  aa  com- 
plete, the  map  in  thia  respect  will  be  less  out  of 
date  a  year  or  two  hence  than  now. 


for  tent  and  inv 


I  to  tiro*  b* 


Artlele*  for 

sAould  lis 

Ihsx.  Thursday 
Friday  noon. 

Correspondence  upon  sutderia  wklch  nat 
to  to*  prartaoeof  Uu*  yittrtiaJ  la  aSbOttsA 


COI 


A  NATIONAL  Misi.v.i  and  Industrial  Exposition 
is  to  b*  held  at  Denver,  Colorado,  commencing 
August  I  and  continuing  to  September  80.  Tho 
President  Is  ex-Governoi  H.  A.  W.  Tabor,  and  II. 
D.  Perky  I*  General  Manager.  The  Exposition  Co. 
have  published  a  circular  pamphlet  in  which  the 
programme,  etc..  is  fully  given.  The  object  of  the 
exposition  ia  "To  bring  capital  face  to  face 
with  these  opportunities  for  investment,  and  with 
skilled  labor;  to  more  rapidly  develop  the  country, 
ia  an  aim  ami  purnoaa*  of  tire  Ex  novation,  and  the 
display  now  in  preparation  ia  deeicned  especially 
to  hasten  the  establishment  of  extensive  and  floor- 
iahiug  industrial  communities." 

Anv  Information  required  bv  Arms  or  in- 
dividuals desiring  tu  participate  in  the  Exposition 
will  be  promptly  furnished  by  8.  T.  Armstrong, 
.  Denver,  Colo. 


rage.  I'v 

Autosnaue     Vault  Kamtaiar.  P-srsanissr; 

 aaer  l/t/uslroledi  .117     Kada'Bslu  Rslloay  121 

Breokrta  water- Works... 117  Proposed  w«ter  works 

Prelil«.TlcT*lee  118  for  Usrobridjic.  Hose 1.-3 
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Meter  Ratee  IIa  ,  The  Uwto'y  soil  e'Urt«iea 

Tbe    Metric   Measure-      I    ot    AmarKwo  water- 

rarat  of  l.umlrrr  soil        .  oorfca  ......  ...Itt 

Fire-Wood   110   "^Jj'*r    Xccrology  'ot^ 

KorrosuL  DsrAaraaxT;        !  LrraaAVCaa: 

Motea  100      A   lat  and  Profile  Book  154 

Te»U  nl  Structural  Ma-          Sewer**-  of  European 
u-nata  120        ClUaa  Hi 


Material  Exchange  has  been  or 
I  in  this  city,  mostly  by  former  membcrrs  of 
MecbanirV  and  Traders  Exchange.  1 
have  been  taken  at  No.  12  Dey  street, 
change  will  Ix'gin  businrRt  about  May  1. 


Samttaby.—  We  call  attention  to  some  experi- 
menta  n  the  removal  of  house  sewage  in  another 
column,  under  the  head  of  "  An  Automatic  Vault 
Cleaner."'  The  experiments  have  been  conducted, 
we  are  toll),  with  marked  success  for  several  years. 
If  the  repetition  »f  these  experiments  here  should 
tend  to  verify  tire  rncult*  attained  abroad,  it  would 
go  a  long  way  to  solve  the  epiestion  of  the  proper 
method  of  providing  for  hoi.se  drainage  without 
the  threatened  dangers  attending  the  introduction 


The  Metric  System.— Tho  aeries  of  papers 
by  Mr.  C.  H.  Swan,  on  the  metric  svsteui. 
of  which  the  concluding  one  is  published  this 
week,  are  unlike  the  ordinary  writings  about 
the  mettle  system,  which  treat  mostly  of 
the  derivation  and  nomenclature,  or  are  mem 
controversial  effusions.  These,  on  the  contrary, 
treat  of  ila  implements  ami  practical  applications, 
and  apeak  of  it  aa  a  perfected  system,  ready  fur 
immediate  use.  We  do  not  know  of  anv  papers 
now  published  in  thia  country,  or  perhaps  in  the 
English  language,  that  are  so  complete  aa  thry  sre, 
yet  Ibey  are  baaed  upon  the  official  school  books 
of  the  Flench  primary  and  mfcondarv  sebnols. 
Ourschool  books  arefbeginrilng  to  show  the  sistoni. 


TESTS  OF  STRUCTURAL  MATERIALS. 

A  synopsis  of  the  proceeding*  of  the  Institute  of 
Mining  Engineer*  w  as  published  in  No.  8  of  Exot- 
nrrrino  News,  Feb  S*>.  and  the  va  luahle  parent  read 
on  theorcasion  werogiven  by  their  titles.  The  pub- 
lished proceedings  now  before  us  sre  too  volntniii- 
oua  for  our  papes.  but  a  subjr  ct  of  great  interest 
to  engineers— the  testing  of  materials  of  construc- 
tion— was  (imminently  brought  forward  and  treat- 
ed very  airly  from  the  different  standpoints  of  in- 
dividual members  of  the  convention,  and  the  pur- 
pose aimed  at  in  these  papers  would  be  well  con* 
served  by  spn  ading  them  before  our  readers, 
were  it  possible  to  do  no.    For  the  benefit  of  such 
of  our  readers.aa  having  decided  views  on  the  sub- 
ject, may  aid  in  furthering  the  i*nding.legi»latiori, 
which  is  alone  needed  to  insure  a  practical  result 
of  great  and  growing  interest  to  the  public  at 
large,  ss  well  as  constructing  engineers,  we  would 
state  that  Gen.  J.  M.  Campbell,  1  lir-  Chairman  of 
1  the  Ilnuse  Committee  on  Manufacture's,  has  ex- 
presold  his  more  than  willingness  to  receive  the 
views  of  individuals,  either  in  writing  or  person- 
ally before  the  Committee,  in  reference  to  the  bill 
I  which  he  has  introduced,  and  we  trust  that  the 
,  profession  generally  will  be  touud  ready  to  respond 
to  his  wishes.    The*  following  is  the  text  of  the 
I  House  bill  teferrei  to.  and  numbered  H.  R.  4. 728, 
read  twice  and  referred  to  thia  Committee. 
I  A  BILL  authorising  tba  President  to  appoint  a  romrol*- 
t  o  n  of  experts,  skilled  In  tba  investigation,  produc- 
tion and  use  of  metallic  rabatancra  and  other  atrue- 
tural  materials,  to  execute  teats  and  experiments  on 
Iron,  steel  and  other  materials  used  mil 
of  bridge*,  buildings  and  meclianlral 
deduce  uariul  lules  tbercrrnm. 

IrdhufAeSranla  and 


(■tea  of  Ihe 
arwiofrnt  ! 

Sac.  1.  Tlaat  the  President  of  the  United  Wale*  be 
and  be  la  beieby  authorised  to  apfiolnt  a  orsximtastnti  of 
seven  membcra  selected  from  among  man  skilled  In  the 
liiveirlignlion.  production  and  use  of  mrtalhe.  sulatanccs 
'  Ldber  si  rati  oral  mstcriae'.to  hold  Ibelr  al-point- 
during  the  plesaure  of  the  President  of  the  United 
;  which  commission  shall  plan  sad  sspni 


required. 

Sac.  5.  That  thia  act  shall  take  effect  In 

We  believe  that  the  initiative  in  this  direction 
waa  taken  at  a  convention  of  the  American  So- 
ciety of  Civil  Engineers,  held  in  Chicago  in  June, 
1872.  on  motion  ot  Oen.W.  Sooy  Smith,  to  appoint 
aoonimitteeof  that  Society  to  rocmorialiie  Coo- 
grssB  on  the  subject,  and  w  hich  resulted  in  the 
paesage  of  a  law  in  March.  187.1,  for  the  Appoint- 
ment of  a  "  United  Statea  Board  to  teat  Iron  ami 
Steel, "  with  an  appropriation  of  $75,000  to  carry 
out  the  object  of  the  bill.  The  fiial  duty  of  the 
Board  waa  of  course  to  perfect  a  machine  on  such 
a  scale  as  to  grapple  with  the  full  dimensions  of 
the  material  then  in  use,  and  at  the  same  time  of 
such  delicacy  of  construction  as  to  reduce  the 
errors  of  the  machine  itself  to  an  insignificant 
fraction.  There  was  no  precrd*  nt  for  such  a 
machine,  and  in'  consequence  the  cost  of  erecting 
one  could  not  be  foreseen.  Fortunately  there  was  no 
question  of  tbe  kind  of  machine  to  be  built,  and  to 
Mr.  A.  H.  Emery'a  genius  we  are  indebted  for  the 
result  in  a  machine  which  is  pronounced  by  all 
who  are  entitled  to  an  opinion  on  the  subject  aa  a 
marvel  of  mechanical  genius  and  skill— unap- 
proachable by  anything  in  existence  of  the  same 
purport. 

The  appropriation  was  thus  exhausted,  and  an 
effort  waa  made  in  1B76  to  secure  further  appro- 
priations to  carry  on  the  work,  under  what  embar- 
rassments may  be  judged  of  by  the  remark  of  tbe 
Chairman  of  the  Appropriation  Committee  of  tbe 
House  to  an  engineer  seeking  Information  :  "  Can 
you  tell  ine  bow  many  Democrats  there  are  on 
that  Board'/"  Tbe  final  result  was  a  small  appro- 
priation and  legislating  tbe  Board  out  of  existence; 
the  testing  machine  leing  remanded  to  the  cus- 
tody of  the  Ordnance  Department,  U.  S.  Arsenal, 
Watertown,  but  accessible  for  private  use  under  a 
system  of  fees. 

At  the  convention  of  the  Institute  of  Mining 
Engineers  in  February  last,  the  discussion  on  this 
subject  of  reappointing  a  U.  8.  Commission  to  teat 
materials  was  briefly  opened  by  Mr.  Ashliel  Welch, 
President  of  the  A.  S.  C.  E„  and  followed  by  Mr. 
Chailes  Macdonald,  of  the  same  society.  Upon 
reading  the  latter  paper,  we  concluded  that  the 
whole  ground  had  been  covered,  and  nothing  fur- 
ther remained  to  be  sisid;  but  so  for  from  this 
proving  the  fact,  every  member  of  the  Institute 
who  spoke  upon  the  subject  brought  either  new 
tight,  or,  aecn  from  a  different  standpoint,  pre- 
sented such  additional  and  cogent  reasons  for  the 
it  v  of  such  Government  commi-aion,  that  it 


la  difficult,  In  justice  to  the  speakers,  to  quote 
from  them  briefly  in  the  limited:  space  at  ourc 


niand:  and  without  disparaging  tbe  value  of  tba 

remarks  of  tien.  Meigs,  Capt.  Lyle,  E,  D, 
I*avitt,  Jr..  T.  C.  Clarke,  O.  Chsnute,  Dr. 
Kgle»t.ai,  (1.  H.  Mo;.- on.  Pcrcival  Rob- 
erta, Jr..  and  Wm.  Mctcnlf.  all  of  whom 
contributed  of  their  experience  to  Ihe  elucidation 
or  the  subject,  we  mutt  confine  ourselves  to  i 
A.  P. 


tbe  exeenUi.-i  of  sorb  tests  surf  hi  ventilations  of 
rials  iwd  rxtemtivclv  in  tba  coaatrtx-Uoa  of  buildings, 
bridgsa,  ships  and  other  structures  and  machinery,  aa  it 
shallthlnk  u«at 


PERMANRirr  Roadways.  —  George  D.  Analey, 


n.  A.  8.  C.  E..  City  Surveyor  of 
Can.,  haa  juat  submitted  a  very  valuable  report  on 
"Permanent  Roadway  Pavements"  lor  I  hat  city, 
to  the  Read  Committee.  The  rr|sort  has  been 
printed  and  forms  a  neat  OCtaTO  pamphlet  of  18 
pages,  In  which  ia  embodied  much  that  is  valuable 
to  every  city  engineer.  .Mr.  Ansley.  after  »]>«ify- 
ing  the  desir <t>le  featursa  of  a  good  pavement,  de- 
scribes tho  larious  kinds  of  pavements,  us  asphalt, 
which  be  chases  0»  "front  rank."  coiuprewd  as- 
phaltio  blocks,  Pelh-tirr,  mastic,  wooden  block, 
cobblestone,  hk  ek  atone,  macadam,  and  he  closes 
with  his  recouimecdations  for  Montreal,  with  a 
few  note*  on  tepairs  and  maintenance  and  some 
••  gem-r-jl  ntnarka."  To  parties  interested  iu  pave- 


to  tinis  publish  results  of  the  testa  snd  beiestigatimis, 
and  also  sorb  seieuilfic  principles  and  i-ttch  pnsrtlral 
rules  dedoii  d  there  from  as  it  shall  consider  most 
Tbe  raid  cximm.snion  shall  organise  ttanlf,  sod 
mill  rules,  and  make  such  asatgnmest  of  duties 
tta  members  aa  rt  shall  deem  most  promotive  of  tbe  ob- 
J<  or  of  ila  ap|«dol  ment.  Varanrie*  or  furring  from  time 
to  rime  In  said  commission  shall  be  filled  by  the  Preal 
dent  of  tbe  United  Siatsa. 

Pxv.  Sf.  That  tbe  said^viinrolasimi  shall  report  its  work, 
with  it*  results  and  Ibe  rieducliors  made  I  herefrom,  an- 
nuaJfy  to  the  Hccretsrv  of  the  Interior,  ar-d  itareeounht 
shall  W  set  tied  In  tlie  Interior  He|«rrmiut,  through 
stu  b  channels  an  the  Srcretarv  shall  rlteter. 

Pac,  H  That  ill*  menilvts  of  said  eoninihsilon  shall  he 
entitled  to  mileage  and  oilier  nee»s>ary  expenrua  in- 
curred in  tba  i  rrsHseiiilon  of  their  duties,  but  no  salaries 
aa  inrmbrre  of  tbe  commission. 

Sec.  4.  That  the  said  cornmisaiou  ia  herehv  author- 
iaed  toa|  |s.i|nl  a  prirci|Ml  eaiaTt.  who  shall  |ien*ipslly 

aion  shall  direi-r,  wllh  such  ssslatatita  and  latsirem  aa 
may  be  ne«  asaiy,  and  aho  to  purchaaa  such  material 


paper,  which,  in  addition  to  exhibiting 
Ihe  scone  of  the  proposed  investigation,  embraces 
his  own  views  as  to  the  composition  cf  such  a 
Board,  and  the  method  of  its  appointment  and  tbe 
direction  of  itsresponsitsility,  so  entirely  in  nccord- 
ance  with  our  own  views  on  the  subject  that 
offer  no  apology  for  endeavoring  to  emp" 
them.     The  divisions  of  tbe  proposed  w 
ranged  by  Prof.  TburaU  n  were  as  followa : 
On  Abrauox  ami  Wear.    Imt ruef ions .-  To  ex- 
amine and  report  upon  tbe  abrasion  and  wear  of 
railwav  wheels,  uxles,  rails  and  otlser  materials, 
under  the  conditions  of  actual  use. 
O.v  Arm-  ir  PLATE,    /nsfrucftoin* .-   To  make  testa 
of  armor  plate,  and  to  collect  data  derived  from 
experiments  already  made,  to  detetmine  the 
characteristics  of  metal  suitable  for  such  nee. 
Ok  Chemical  Research,    /nsfrticfioita.'  To  plan 
and  conduct  investigations  of  the  mutual  rela- 
tions of  the  chemical  anil  mechanical  properties 
of  metals. 

On  Chains  add  Wire  Ropes,  /nsfmcfions.'  To 
determine  the  character  of  iron  hest  adapted  for 
chain  cables,  the  best  form  and  proportions  of 
link,  and  the  qualities  of  metal  used  in  the  man- 
ufacture of  iron  and  steel  wire  rope. 

Om  CoMtoeioN  or  Metals,  /nsfmcfion*.-  To  in- 
vestigate the  subject  of  the  corrosion  of  metals 
under  the  conditions  of  actual  use. 


On  TUB    EKFBCTS    Or    TRMI'ERATi  R 
frona.-    To  inveatigato    Ihe  efforts  of 
tiona  of  temperature  ujwm  tbe  aircnglh  ami 
other  qualities*  of  iron,  steel  and  other  metals. 

Ox  Girders  and  Colfmxs.  Inttructtont:  To 
arrange  and  conduct  experimentB  to  deter- 
mine the  laws  of  rcKlsrance  of  beams.  giMers 
and  columns  to  change  of  form  and  to  fracture. 

O.v  Iron,  Mallkahlic.  Imtruetiom:  To  ex- 
amine and  report  upon  the  mechanical  and 
ptivKicul  pmpertir-s  of  wrought  iwn. 

OS  IROS,  Cast.    InntntrtioHM:   To  c 
report  upon  the  much 
crties  of  cast  iron. 
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OH  METAlJJf  ilxoYB.  iHttriKtioiu :  To  assume 
charge  of  a  series  of  experiments  on  the  charac- 
teristics of  alloys,  and  an  investigation  of  the 
1h««  of  combination. 

On  orthogonal  Simultaxeoph  Strains.  Inttnte- 
fions.  To  plan  and  conduct  a  series  of  experi- 
ments on  simultaneous  orthogonal  strains,  with 
a  view  to  the  determination  of  laws. 

On  Phtmcai.  Phenomena.     Inttructunu:  To 
make  a  special  in 
phenomena  accom 
rupture  of  material 

O.N   HKHE.iTI.xr,  AND    ReROIXIXO.      Instruct  umt 
To  observe  and  to  experiment  upon  the  effects 
of  reheating,  recoiling,  or  otherwise  reworking 


'HF.-X'OMENA.      VriJfrMCtiorts ;      la  or  wny  >  muin  i»r  wnuin  in-i 

I  investigation  of  the  physical  alargcharof  the  name  mat 

companding  the  distortion  and  swcrs  r. quire  a  long  series  of 

erials.  gathering  of  information  fro* 


in  mind  that  the  questions  aaked  by  the  modem 
engineer  are  exceedingly  complex  ones,  and  that, 
while  he  would  hare  been  content  a  few  yean 
back  to  know  the  amount  of  strain  an  iron  bar, 
for  instance,  would  stand  before  rupture,  he  de- 
mands now  to  know  the  reasons  that  cause  differ- 
ent bars  to  yield  different  results,  or  tha  came  bar 
to  yield  different  results  under  varying  treatment: 
or  why  a  small  bar  should  behave  differently  from 
material.  All  such  nn- 
experiments.  and  the 
from  actual  experience, 
besides  chemical  examinations  hitherto  deemed  un- 
important ;  and  In  regard  to  steel,  all  that  is  known 
is  so  little  compared  to  what  is  yet  to  be  learned 


It 


of  hammering,  as  compared  with  rolling  and  about  its  prop 
of  annealing  the  metals.  j  of  research  is 

On  Steels  Phohiced  av  Modern  Piwx  EWiES.  i  and  intricacy. 

Instruction!  :   To  investigate  the  constitution   *—  »  ~*  

and  characteristic*  of  steel  by  the  Bessemer.  EAUS-  mlP  RAILWAY. 

open  hearth  and  other  modem  methods,   , 

On  Srrjtt.l.  soil  Tooia   iHttructUm*  :   To  deter-  •    Inquiry  is  made  as  to  the  present  status  of  this 
mine  the  constitution  anil  characteristics,  and  enterprise,  and  much  mlsappreltension,  if  not  ig- 
the  special  adaptations  of  steels  used  for  tools.      noranc*.  is  shown  as  to  the  merits  of  the  case,  and 
What  is  wanted  now  is  a  mure  comprehensive  the  extent  of  the  guarantee  which  the  govern- 
law  for  the  pionoaed  new  board  than  the  one  creat- 
ing the  old,  ami  one  fully  recognizing  the  national 
character  of  the  work.   To  this  end  the  powers  of 
the  board  should  be  fully  defined,  and  all  necessary 
provision  marie  for  its  successful  opr. ration.  Such 
a  board  should  not  be  tacked  on  in  any  way  to  an 
army  department,  but  should  be  an  independent 

creation.rrpnrting  to  the  Secretary  or  the  1  century  guish<-d  engineers  aud  contractors, 
or  the  Secretary  of  the  Interior.  The  work  is 
almost  entirely  civil  work,  just  aa  much  as  that 
of  the  Coast  Survey,  anil  should  remain  in  exist- 
ence aa  long  as  there  is  a  metallic  quest!  n.  so  to 
speak,  remaining  unanswered.  Now  that  the  test- 
ing machine  is  an  accomplished  fact,  the  board 

could  profitably  spend  $30,400  per  annum  in  expe-  !  Congress,  who  were  charged  with  the  duty  of 
riroenting.  and  the  center  of  its  operations  1  aideriug all  questions  relating  to  istlmniin  transit, 
should  be  in  the  city  of  Washington,  to  and  who,  in  the  exercise  of  their  dutv.  not  only 
which  point  the  testing  machine  should  he  reported  in  favor  of  the  Tebuantepec  as  the  most 
rerooveoY  from  Watertown  Arsenal,  its  pre»-  preferable  mute,  but  in  favor  of  Captain  Ends' 
cnt  abiding  place.   The  operations  of  tire  board  ship  railway,  and  quote__from  the  report,  of  the 


guarantee  which  the  govern- 
ment is  called  upon  to  exercise.  To  meet  this  we 
cannot  do  better  than  to  give  some  extracts  from 
the  Re|K>rt  of  the  Senate  Committee,  to  whom  was 
referred  the  bill  (No.  430)  to  incorporate  the  Inter  - 
oceanic  Ship  Railway  Company. 

After  referring  to  expert  testimony  submitted  to 
the  committee  from  a  great  number  of  dislin- 

and  others 

who  are  cognisant  with  works  as  nearly  similar  as 
at  present  exist  in  the  world,  bearing  evidence  to 
the  entire  practicability  of  a  ship  railway  of  the 
kind  desigcis],  and  in  trie  locality  named,  the  com- 
mittee refer  to  the  report  of  a  special  committee 
f  the  House  of  Representatives  of  the  r'ortysixtli 


is  estimated  that  the  cost  of  constructing  the 
rk  will  be  about  $?3,0llfl.0u0.  and  the  capital 
stock  is  limited  by  the  bill  to  this  ar&ounL  The 
guarantee  of  the  government  only  attaches  tu  the 
extent  of  t  ao  '.lords  of  this  capital  stock.  The  bill 
provides  that  the  guarantee  shall  not  attach  or 
nave  any  force  or  effect  unill  ten  miles  of  the 
railway,  and  its  terminal  works,  shall  have  been 
constructed  and  a  loaded  vessel  shall  have  been 
lifted  out  of  the  wster,  transported  over  snch  ten 
utiles  of  railway,  brought  back  again,  and  again 
placed  in  tike  water  without  injury  to  the  v i J*"  I. 
the  railway,  or  the  terminal  works.  When  this 
has  been  accomplish «d  $3,000,000  of  the  guarantee 
shall  attach.    When  the  terminal  works,  and  ten 


guarantee  shall  attach. 

"  Tine  intermediate  space  between  the  two  ten- 
mile  sections  is  subdivided  into  twenty  sections: 
upon  the  co.npletiun  of  each  of  these  sections,  and 
the  successful  trans|Kinntion  over  it  of  s  loaded 
vessel,  proportionate  amounts  of  the  guarantee 

by  th< 


"by  the  President  of 
onsider  it  necessary  to 


oi  engineers,  to  be 
the  United  States. 

"  The  committee  do  not 
go  Into  a  discussion  of  the  various  provisions  of 
the  bill  reported  herewith.  This  bill  has  been 
carefully  considered,  and  the  committee  are  of 
opinion  that  under  its  provisions  the  government 
of  the  United  Slates  is  amply  protected  against 
on  of  lis  i 


any  ultimate  loss  by  reason 


guarantee,  and 


sid  provided  ft 

could  hope  to  give  with  a  view  of 
structioo  and  cootrol  of  an  isth- 


ion  for  the  guarantee  the  oom- 
he  most  ample  and  satisfactory, 
quired  by  the  bill  to  transport 


should  be  reported  in  a  yearly  volume,  such  vol- 
ume being  readily  obtainable  by  the  scientific  men 
and  metal  workers  of  the  country,  either  by  sale 
for  the  mere  cost  of  publication. "or  a  prop,  r  sys- 
tem of  distribution,  w"ep*bJ[  *•  object  of  its  pub- 

ditioii  that  an  edition  was  published  of  the  only 
retort  in;tde  to  Congress  by  the  old  board,  which, 
if  true,  has  most  successfully  failed  to  reach  ihe 
very  claps  of  men  who  could  profit  by  it.  leading 
to  a  vague  suspicion  that  its  distrib  nion  was 
based  on  political  and  not  scientific  method*.  If 


special  committee  of  the  IIousc,  as  foil 

"In  the  opinion  of  your  committee.  It  would  lie 
a  grsal  mistake  for  flic  government  of  the  I'niled 
Slates  to  fail  to  recognitor,  in  a  substantial  war. 
tile  overtures  thus  made  by  Mexico.    The  duty  iif 

whether  viewed  from  ablush  or  an  unselfish 
standpoint.  If  viewed  in  the  former  light,  it 
must  be  apparent  to  any  one  at  all  familiar  with 
the  enormous  commercial  interests  which  will  be 
affect**!  by  the  great  work  proposed  that  any 
Iberality  exercised  by  our  government  will  be  ro- 


il is  not  p-ssiblc.  under  the  existing  mcthisls  of  turned  a  hundred  fold  in  the  increased  bcncflta 
distributing  public  documents,  to  give  the  board  resulting  to  our  commerce.  Of  the  valuable  and 
absolute  charge  of  distributing  the  yearly  reports  growing  commerce  of  Mexico,  the  United  States 
of  their  own  work  (and  who.  In  the  name  of  com-  now  enjoys  but  5  per  cent.;  85  per  cent,  of  it  is 
mon  sense,  can  better  judge  of  where  they  should  enjoyed  by  other  nations.  The  markets  of  Mexico 
i  manner  of  distribution  should  be  d>-  are  to-ilay  practically  closed  to  the  products  of  oar 
law  cieattng  the  board.  Too  much  [soil  and  industry,  while  there  is  no  good  reason 
attention  cannot  be  paid  to  this  branch  of  the  whv  tney  should  not  be  open  to  both, 
board's  work,  since  the  very  object  of  its  creation  "The  combined  commerce  of  British  India,  Aus- 
tralia, China.  Hong-Kong.  IVru.  New  Zi  aland. 


go),  then  the  I 
tin., I  by  the  li 


would  be  defeated  if  the 

not  only  accessible,  but  conveniently  so,  to  oil 
seeking  such  information. 

We  are  now  bought  to  the  consideration  of 
rather  a  delicate  question,  ids  nil  which  there  are 
differing  views,  and  that  is  the  remuneration,  if 
any,  of  the  men  engaged  in  the  work  of  the  b 


trails,  China.  Hong-Kong.  Peru.  .New  /.aland, 
('lull.  Japan,  the  Pbllipine  Islands,  Tasmania,  and 
the  Hawaian  Islands  amounts  lo  $1,423,053,000 
annually.  Of  this  vast  commerce  the  United 
States  only  enjoys  4  per  cent.,  and  the  Mississippi 
Valley,  comprising  a  territory  equal  in  extent  to 
six  tenths  of  the  total  area  of  the  thirty-eight 


This  work,  if  properly  followed  up.  would  be  an  Stales  of  the  Union,  is  wholly  deliarred  therefrom.  1 
exceedingly  engrossing  one.  calling  for  a  practical  An  increase  of  our  trade,  nearly  doubting  it  in  this  I 
abandonment  for  the  time  being  of  any  oiherpur-  quarter,  would  mure  than  compensate  the  United  ■ 
suit,  and  it  would  seem  manifestly  unfair  to  de-  Slates  for  the  guarantee  asked  by  Mr.  Kads. 
mand  lhat  such  labor  and  socriBce  should  be  un-  "  Leaving  out  of  view  the  question  of  interest, 1 
recompensed.  Again,  the  great  majority  of  men  !  it  would  score  ly  be  consistent  with  the  dignity  I 
qualified  for  such  work  (and  there  are  not  many  .  and  magnanimity  of  as  great  a  country  aa  ours  to 
such  available)  would  be  deterred  from  nrcrpting  reject  the  friendly  proffers  of  a  sistetrepublic.  and 
service  on  the  board,  to  whose  work  they  would  i  refuse  to  lend  any  assistance  to  a  great  work  like 
otherwise  bring  great  enthusiasm  aud  attainment,  that  proposed;  especially  so  in  view  of  the  revived 
from  sh.-er  financial  inability  to  |a;rforin  unrecom-  [  fraternal  feeling  tins-  existing  there_ towards  us." 


used  labor.  Whatever  is  worth  doing  Is  worth  And  then  proceed  to  say,  that— "The 
ing  well,  and  to  expect  qualified  men  todo  tbor- 1  which  Mr.  Rods  has  secured  from  the  government 
ougbly  the  work  called  for  by  such  a  bo  i  rd  as  is  pro-  ,  of  Mexico,  which  was  Hrst  granted  by  the  rxecu- 
posed,  unrecompensed — a  work,  loo,  that  will  so  tire,  and  subsequently  ratified  by  the  Mexican 
richly  compensate  the  American  people— is  expect-  Congress,  is  celainly  a  most  liberal  one.  It  give* 
ing  a  degree  of  self-sacrifice  that  should  not  be  to  Mr.  Eads  a  right  of  way  across  the  isthmus 
looked  for  this  side  of  Utopia,  and  should  not  he  half-a-mile  in  width,  with  an  increased  width  at 
aaked  for.  The  only  objection  possible  to  urge  stations.  It  exempts  the  company  and  its  prop- 
a gainst  n  tssid  hoard.  sH  or  in  part,  is  the  one  usu- '  erty  from  all  'axstion,  general  or  local,  during 
ally  attaching  to  government  salaried  positions  or  the  period  covered  by  the  grant,  namely.  W  years, 
appointments,  and  the  possibility,  therefore,  of  li  gives  to  Ihe  company  the  right  to  import  upon 
unworthy  ur  incompetent  appointments.  In  other  i  the  isthmus,  during  the  same  period,  all  materials 
words,  tiiai  the  board  would  get  into  politics,  necessary  for  the  construction  and  operation  of  its 
and  Dial  the  question  of  the  chairman  of  the  |  railway.  Il  exempts  Ihe  company  from  export 
House  Appropriation  Committee,  before  related,  duty  on  silver  and  bullion  used  by  it  either  in  the 
would  be  asked  with  redoubled  earnestness.  Be  |«yuient  of  dividends  or  of  debts  contracted 
this  as  it  may.  it  should  be  thoroughly  understood  abroad,  and  it  make*  a  donation  lo  the  company 
that  the  moment  the  propo.ed  board  lakes  on  a  .  of  a  million  acres  of  public  land, 
political  bias,  its  usefulness  is  ended.  Its  aim  is  1  "  Mr.  Eads  does  not  ask  the  government  of  the 
purely  a  scientific  one  fur  practical  ends,  and  as  United  State*  to  advance  any  money  to  construct 
such  muM  he  established  on  its  merit*  slone.  and  the  railway,  but  merely  asks,  and  the  bill  pro- 
if  this  view  is  not  prominently  kept  in  the  fore-  Tides,  that  the  gorernn  cnt  shall  guarantor-  the 
ground,  and  made  ihe  basis  of  all  legislation  con-  payment  tor  the  period  of  fifteen  years  of  divi- 
oerning  it.  Ibe  whole  matter  had  belter  be  dropped,  dends  si  8  per  cent,  per  annum  upon  thenar  value 
We  must  not  be  ImpatleLt  for  resnlls.but  ever  bear  of  $50,1X10,000  01  Ihe  capital  stock  of  the  company. 


our  government 
securing  tha  con 
tin  an  highway. 

"The  consider 
ralttee  believe  to  I 
The  company  H  required  by  t 
opon  ita  railway,  during  the  whole  period  covered 
by  the  Mexican  concession,  all  government  ves- 
sels, troops,  munitions  of  war  and  mails  free  of 
charge;  and  it  is  farther  required  during  Ihe  like 
period  to  transport  upon  its  railway  all  vessels  be- 
longing to  cltixens  of  the  United  Stales  and  regis- 
tered under  the  laws  of  the  United  States  for  fifty 
per  centum  of  the  rrguhir  tolls  snd  charges  im- 
posed for  the  transportation  of  vessels  belonging 
to  the  citizens  of  any  other  cuunlry  except  Mex- 
ico, It  requires  no  argument  to  show  the  im- 
mense advantage  which  this  latter  provision  will 
secure  to  American  shipping,'' 

"  The  construction  or  the  shin  railway  at  To* 
huantepeo  is  a  final  solution,  in  Ine  opinion  of  the 
committee,  of  the  much-discussed  question  of 
istbmean  control.  If  this  railway  be  oni 
structed  under  the  pationage  of  the  U.  8.  j 
tnent,  it  will  supply  the  present  demands  of  < 
merer,  and  will  place  the  United  Slates  in  i 
relation  in  regard  to  isthmean  transit  and  ita  cog- 
nate political  relations  as  will  make  it  simply  im- 
j.so  ible  for  any  foreign  power  to  hereafter  control 
any  other  transit  arrow*  our  isthmus;  but  if  we  re- 
fuse to  lend  assistance  to  a  project,  the  successful 
consummation  of  which  is  now  demanded  by  the 
commerce  of  the  world,  we  invite  foreign  capital 
to  embark  in  the  enterprise,  and  the  investment 
of  foreign  capital  means  the  protection  of  foreign 
power. 

"  Tlie  committee  do  not  consider  that  our 
government  would  be  safe  in  permitting  Mr.  Kads 
to  even  organise  an  American  company  without 
government  aid.  because,  upon  the  organisation 
of  such  company,  its  stock  would  necessarily  be 
exposed  publicly  for  sale.  It  could  be 
bought  up  by  British  capitalists;  and  a  i 
hoard  of  directors,  having  invoked  and  secured 
the  aid  of  their  own  government,  could  place  us 
in  Ihe  very  position  which  we  now  seek  to  avoid. 
Should  Ihe  government  of  the  United  States,  how- 
ever, give  the  desired  sid,  she  will  at  once  acquire 
certain  vested  tights  from  which  she  cannot  be 


The  Mexican  concession  only  authorises  Mr. 
Eada  or  the  company  to  obtain  aid  from  one  for- 
eign government.  Having  obtained  such  aid,  they 
have  done  all  they  had  a  right  to  do  ia  the  premi- 
ses and  no  other  government  could  acquire  any 
rights  whatever. 

■•The  completion  of  the  line  of  railroad  from 
California  lo  New  Orleans  has  excited  Ibe  alarm 
of  the  British  capitalists  whose  ships  have  been 
carrying  around  Cape  Horn  grain  from  California 
to  Liverpool.  Th-s  railioad  will  be  able  to  carry 
the  grain  to  New  Orleans,  ship  it  through  the  jet- 
ties at  the  mouth  of  tin?  Mississippi  Rarer  and  de- 
liver it  in  Liverpool  80  or  90  days  >ooner  than  the 
English  ships.  The  immense  capital  invested  in 
the  several  hundred  EngliRh  vessels,  and  Ihe  lucra- 
tive character  of  '.he  trade  in  which  they  are  en- 
gaged, indicate  loo  surely  that  such  trade  would 
not  lie  readily  abandoned  or  surrendered.  The 
railroad  companies  have  it  in  their  power  to  so  re- 
duce their  freight  charges,  fur  carrying  grain  as  to 
render  competition  upou  the  part  of  these  English 
ships  almost  impossible,  and  having  thus  destroyed 
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this  competition  would  then  br  enabled  to  increase  i  ins  in  >t*  several  branches,  and  the  establishment 
their  freight  rhurgrs  to  the  highest  raiea  the  pr o-  I  of  a  central  point  of  reference  and  union  for  engi- 
ducrrx  could  bear.  That  they  would  so  do  l«  evi-  J  noers  in  the  Rocky  Mountain  region."  To  bi-oomr 
drnccd  bv  the  course  whlco  they  have  adopted  a  member  ••  one  must  have  been  a  civil,  mining  or 
under  such  circumstances.  :  mechanical  engineer,  in  active  practice n»  such  for 

"  Tl>e  owners  of  these  English  vessels  have  but  five  Tears,  or  who  ha*  graduated  as  a  civil  engl- 
one  sou  ice  to  look  to  for  relief,  and  (hut  i-a  tr..n-  tieer.  been  in  practice  for  three  yearn,  and  mi-  had 
ait-way  acis-se  the  isthmus,  by  using  which,  the  '  responsible  cha 
voyagis  of  their  vessels  would  he  shortened  by 
sev.-R  or  eight  thousand  miles.    It  is  idle  to  sup- 
pose that  ibey  will  hesitate  for  a  moment  in 


promptly  raisins;  the  capital  necessary  to  construct 
the  shin  railway  should  the  United  Suiea  govern- 
ment decline  to  take  control  of  it. 

'•  Believing  that  the  commercial  interest* of  this 
country  will  he  largely  benefited  by  the  construc- 
tion of  the  ship  railway,  that  it  will  have  a  ten- 
dency to  infuse  new  life  into  our  now  languishing 
commerce,  and  thnt  it  is  essential  if  our  govern-  ! 
ment  would  retain  the  respect  of  Its  own  people 


responsible  charge  of  work  as  chief,  resident  or 
suiierintending  engineer,  for  at  lea-t  one  year;  not 
Ma  skillful  workman  merely,  but  as  one  qualified 
to  design  as  well  as  to  direct  public  wotk,  1  he 
entrance  fee  is  ten  dollars.  The  society  starts  out 
with  about  twenty  members,  which  includes  the 
leading  engineers  in  and  about  Denver.  The  con. 
stitution  and  by-laws  are  printed  and  can  be  had 


I'KRSO.NAU 


ticully  demonstrate,  its  detent. ination  to  f  irever 
discuunige  foreign  control  upon  this  continent, 
the  committee  report  rack  the  hill  favorably, 
with  certain  amendment*,  and  with  the  recom- 
mecdatiun  that  it  do  pa**." 

PROPOSED     WATER-WORKS     FOR  CAM- 


Majok  M.  F.  Hubd  and  Frank  P.  Davis.  Civil 
Engineer*  on  the  D^nvrr  &  Rio  Grande  Western 
Railway,  have  resigned  and  accepted  j-oeition*  on 
tin*  Canadian  Pacific,  with  hcadqufiitci*  at  Fort 

Caivry. 

Oscah  H.  PUOOd  has  ls-en  reappointed  City 
Surveyor  of  the  city  of  Koch,  ster,  N.  V. 

THE  II LSTORY  AMI  STATISTICS  OF  AMERI- 
CAN WATERWORKS. 

UT  J.   JAMES  It,   OKIES,   II.   AM.   BOO.  C  E. 


E.  L.  M.  IIoare.  Chief  Engineer  of  the  Chicago 
of  foreign  nitlons,  that  it  should  now  prac-  [  4  lodianaiwlis  Air  Line.  has.  r<-sign«l  and  la  suc- 
ceeded by  L.  B.  Jackson.  H.  A.  Lovell,  Aaslsianl 
Chief  Engineer,  also  resigned. 

Johs  Lehthaix.— Naval  Coital  met  or  Joint  Len- 
tuall.  United  States  Navy  (■etlrod),  died  suddenly 
at  the  Baltimore  *  Ohio  "depot  in  Washington  this 
morning,  as  he  u  as  about  to  take  the  train  for 
.  New  York,    lie  was  in  his  75tb  vear.  and  was 
BRIDGE,  MASS.  placed  on  the  retired  lirt  in  Mil.    ll is  health  h us 

  been  failing  for  some  time.    He  was  Chief  of  the 

There  i«  now  before  the  Massachusetts  Legisla-  Bureau  of  Construction  and  Repair*  for  a  numlier 
tore  a  bill  in  which  the  City  of  Cambridge  asks  to 
be  pei  nutted  to  take  an  additional  supply  of  water 
from  the  Shawsheen  River,  a  stream  of  excellent 
pure,  water,  which  rises  in  the  town  of  Lexington, 
and  flows  in  a  northerly  direction  through  the  towns 
of  Is-xington.  Bedford,  Hdlerica.  Tuwlisbury  auJ 
Andover,  and  empties  lulu  the  Merrimack  River 
near  the  city  of  Lawrence.  The  surveys,  plans 
and  estlmaUa  which  have  been  prepared  by  the 
Cttv  Engineer  of  Cambridge.  \\  in.  S.  Barbour, 
C.  E..  Member  of  the  American  Society  of  Civil 
Engineers,  show  tbat  at  the  point  on  the  stream 
neat  the  old  Middlesex  Canal,  where  it  i»  proposed 
to  take  the  water,  in  the  town  of  Hillericn,  the 
minimum  yield  of  river  with  the  proper  storage 
basins,  is  'Jo' ,  millions  of  gallons  dai>y:  the  drain- 
age area  above  this  point  is  8-1  square  miles.  The  j 
work*  contemplated:  are  the  construction  of  a  dam 
across  the  valley  near  the  old  canal.  1,000  ft.  lung 
and  23  to  So  ft.  high  above  the  stream,  thus  creat 
iog  a  storage  reservoir  covering  some  800  ncr.-s,  and 
capable  oi  holding  about  8,1X10,000,00)  gallons  of| 
water.  The  bul  asks  for  isomusoon  to 
take  a  quantity  en  exceeding  ti.lOO.OOU  gallons 
daily,  and  ft  is  projKHrtl  to  conduct  the 
water  by  mesns  of  a  suitable  sized  iron  pipe,  laid 
for  the  must  part  of  the  way  in  the  bed  of  the  old 
Middlesex  Canal(abandoned  many  years  ago».  This 
forms  a  very  direct  and  favorable  route  to  Fresh 
Pond,  the  present  source  of  supply  of  Cambridge. 
Here  the  water  can  be  delivered  into  the  pond,  to 
be  used  ns  a  storage  reservoir,  or  directly  to  thsj 
pumps,  which  supply  the  consumption  of  the  city,  1 
the  elevation  of  the  stream  not  being  sufficient  to  1 
supply  the  consumption  direct. 

The  estimated  cost  of  these  works  (exclusive  of 
mill  damages  ou  the  stream  below  the  point  of' 
taking),  is  tTOO.OOO.  The  City  of  Boston  also  de 
aires  to  take  a  portion  of  the"  Shawsheen  for 
Mystic  supply,  and  is  not  opposed  by  Cambridge. 
Should  the  bills  be  granted  to  each,  a  more  expen- 
sive scheme  of  works  would  probably  b«  carried 
out  with  proportionate  smaller  cost  of  each. 

There  is  also  now  in  process  of  construction  a 
separate  system  of  high  service  supply  for  Cam- 
bridge. The  work  embraced  in  this  plan  is  the 
erection  of  a  1,000,000  gallon  pumping  engine  of 
the  Wort  hington  make,  at  the  present  pumping 
station,  the  laying  of  a  new  force  main  about  1  i 
mile  in  length  from  the  station  to  the  present 
stand-pipe,  a  portion  of  which  is  to  be  used  for  the 
new  supply;  the  laying  of  shout  1*^  miles  of  new 
supp'y  mains  to  the  more  elevated  portions  of  the 
city,  which  it  is  designed  to  supply,  and  includes 
those  portions  which  are  above  grade  60.   The  old 


Conlinwtt  from  jwue  114. 


The  Dalles,  Oregon,  in  Int.  4V  M  18  N.,  long. 
121'  12'  8'  \V.,  is  on  the  Columbia  River  at  a  point 
where  it  passes  a  cafion  of  basaltic  rock,  with  a 
rapid  descent.  Settled  in  166),  it  was  incorporated 
in  1858.  Water-works  were  bitiit  in  1**2  by 
Robert  Pentland,  taking  the  supplv  from  a 
mountain  stream  of  about  20(1  square  miles  water- 
shed, in  the  Cascade  Mountain  range.  A  break- 
water diverts  water  from  the  stream  into  a  box 
conduit  of  ]'  j  in.  Br  plnnk,  H.1,  bv  10-in.  inside, 
which  is  hut  underground  nnd  convey*  the  water 
\x4  miles  to  two  reservoirs,  one  u  stonr  basin  16by 
1b  ft.  and  8  ft.  deep,  the  other,  a  natural  rock 
basin.  73  by  150  ft.  and  2  ft.  deep,  at  B0  ft.  above 
the  city.  An  8-in.  caat-lron  main  leads  from  the 
reservoir  to  the  city,  where  the  distribution  is  by 
1 miles  of  4-in.  cast-iron  pipe,  with  6  fire  hy- 
drants, 8  gates  and  400  taps.  The  town  pays  $100 
...  pet-  year  each  for  6  hydiants  and  8  cisterns, 
for  the  Wmugbt-irnn  service  pipes 


The  popuhition  is  about  1.200  and  the  daily  con- 
sumption is  600.1100  gallons. 

The  work*  cost  originally  (10,000.  The  coat 
now  is  $87,000. 

The  oxi*nses  in  18"U  were  $8,000  and  the  re- 
ceipts $7,800. 

Since  1877  Samuel  L.  Brooks  has  been  the  Super- 
intendent and  half  owner.  Robert  Pentland  owning 
the  other  half  of  the  works. 


vice  pipes  are  used,  some  of  them  eemint-lined. 
The  population  is  now  4.000  and  the  dally  con- 
sumption 11)0.000  gallons.  The  works  have  oo*t 
$100,000.  The  expanses  in  18*1  were  $6,000,  and 
the  receipts  $10,000.   There  Is  no  debt. 

W.  B. 

OCLXVU.— BERWICK,  PA. 

Berwick,  Pcnrwylvanis.  in  lat.  41"  6  N.. 
76'  IS  W..  is  on  the  North  Branch  of 
hanpa  River.    It  was  settled  ill  1783 
porated  as  a  borough  about  1800. 

Water-works  were  IdiUt  by  a  private  company 
in  1848,  taking  the  supoly  from  a  spring  on  the 
river  bank.  A  pomp,  driven  by  wat.  r-power  from 
the  canal  in  summer,  and  by  a  steam  engine  in 
,  lilts  the  water  109  ft.  into  a  small  storm 
ry  reservoir.  Distribution  is  by  cast-iron 
pipe,  of  which  about  2  miles  are  laid,  with  9 
lire  hydrants  nnd  H00  laps.  The  borough  does  not 
}xsy  for  the  use  of  hydrants.  Lead  aud  wrought- 
trull  service  pi  [tea  aie  used. 

The  imputation  is  18W)  was  2,094.  Tlie  coo- 
sumption  is  not  known. 

Tbe  capital  etock  of  the  company  is  $8,000.  No 
other  financial  statements  are  given,  except  that 
there  is  no  b  nded  debt. 
S.  B.  Bowman  is  tbe  Superintendent. 

CCLXVIH. —  BLOOIIRBUBG. 

iiloomshiirg,  Pennsylvania,  in  Int.  41°  03  .  long. 
7n-  28  ,  is  on  Fishing  Creek,  two  miles  above  us 
junction  with  the  Susquehanna  R.vrr.  The  town 
is  about  one  mile  from  this  river.  The  country 
is  level  for  a  mile  frum  the  river.  To  the  north 
and  wi  st  it  is  theu  rolling,  aud  to  the  south  and 
east  rucky  and  rough. 

Settled'tn  1802  and  then  called  Oystertown,  It 
wkh  incorporated  us  a  town  in  1870. 

Water-woik*  were  built  in  l«*0byaprivatecoin- 
rany .after  the  plai.aot  Henry  P.  M.  Birkinbine.  C 
R,  taking  i<>  supply  from  Fishing  Creek. which  liua 
iusouion  in  tho  North  Mountain,  aspur  of  th« 
Alleglianies,  thirty  miles  above  the  town. 

Two  8-in.  pipes  conduct  the  witter  50  ft.  to  thft 
pump  well  whence  it  is  lifted  IK)  fu  byt<eo 
in.  Birkinbine  pumps  driven  by  two  40  hora*- 
pouer  steam  engines,  arranged  to  nork  separately 
or  together.  For  ordiuarv  Bervice.  watei  is 
pumped  int-i  a  refervoir  built  in  excavation,  1?8 
ft.  in  diameter  at  ton.  anil  lined  with  18  in.  of 
puddle.  It  contains  i,2Ji),0u0  gallons,  and  is  194 
tt.  Riitivr  tlie  centre  of  the  town.  There  ar.i  ar- 
imigi-menls  by  which  connection  with  the  i eser- 
volr  is  cut  uff  In  cuss*  of  fire  mid  the  pressure  is 
raised  to  ]2A  lbs.  to  the  square  Inch.  When 
that  prewoire  is  exceeded,  a 
charges  into  the  reservoir. 

Distribution  is  by  cast-iron  pipe,  5},  miles  of 
which,  of  frum  10  to  4 ■in.  diameter,  are  laid,  with 
43  Are  hydrants,  20  gates  and  1 75  tan*.  The  town 
|S»ys  $1,200  |ier  year  for  use  of  fire  hydrants;  acr- 
vioe  pipes  are  ol  galvanized  iron. 

The  |kj|mUti"ii  in  I  *-»t  was  8,704.  The  daily 
consumption  iu  1881  was  46.tU5  gallons. 

The  capital  Block  uf  tbe  compiny  is  $:W.0oa. 
The  works  have  o»t  $37,000.  Tbe  bonded  debt  is 
$«.u0u  at  5  per  cent  interest. 

The  expenses  and  receipts  are  not  f 

F.  P.  Bilmyer  is  the  Secietary  and  1 
E.  Jabcoby  tbe  Superintendent, 


CX-LXV  I,  —  THiSiriA  p. 

Trinidad,  Colorado,  in  lat  87'  12'  N.,  long.  104' 
30'  W.,  on  the  Las  Animas  River,  is  on  the  foot- 
hills of  the  Raton  range  of  mountains,  about  6.000 
ft.  above  sra  level.     It  was  first  occupied  by 
Americans  in  1K75,  and  was  incorporated  as  a  city 
.  in  1879.  in  which  year  waU-r-worka  were  built  by 
are  separated  from  the  new  by  check  valves  ,  Delcrs  A.  Ct  appel.  as  a  private  enterprise, 
and  gates  at  the  proper  polnu  so  that  the  old      Tlie  supply  is  taken  from  a  well  23  ft.  in  di- 
method  of  supply  ta  not  interfered  with  in  the  ameter  and  16  ft.  deep,  connected  with  a  conduit 
new.   Tlie  plans  for  this  work  have  been  prepared  oi  filter  gallery  3  by  2  ft.,  aud  800  It.  lung,  the 
by  the  city  Engineer,  and  tbe  work  of  construe- 1  walls  laid  dry  and  covered  with  flat  atones.  The 
tion  is  being  done  bv  the  Superintendent  of  th 
Cambridge  Waier-Works.  Hiram   Nevons,  Ear 
Cost  is  estimated  at  about  $10,000. 

DENVER  SOCIETY  OF  CIVIL  ENOI- 


ci'Ucn. — irrn5To*t. 

Pennsylvania,  in  lat.  41' 

on 


29  N..  long. 


Tliis,  the  'atest  engineering  association,  was 
organized  Feb.  7  last.  Its  officers  are  John  Pierce,  \ 
Pnsident;  Robert  B.  Stanton,  Vice-President;  Ed. 
H.  Kellogg.  Secret  irv  and  Treasurer;  Arthur  I.  ' 
Fonda,  Corresponding  Secretary  and  librarian. ! 
Tbeie  is  also  an  Executive  Committee,  com 
of  E.  S.  Neltleton.  P.  H.  Von  Diest  and 

Swindler.    The  objects  of  the  society  *  re  "  the  32  lire  hydrants, 
prorissional  improvement  of  its  members,  the  meters  are  in  .use, 
encouragement  of  social  Intcrcour-e  among  men  year  tot  each  of  23  Are 
of  practical  science,  tbe  advancement  ot  engineer- 1  each  for  additional  ones. 


Pittston.  _ 

75"  47  W..  oil  the  Susqutduinna  River,  at  tba 
head  of  the  Wyoming  Valley,  is  on  broken  and 
hilly  ground.  The  busmen*  jmrt  of  the  town  lias 
along  the  river  on  low  ground. 

Sealed  before  1776,  it  grew  slowly  until  the  de- 
velopment of  the  cool  fields  in  its  vicinity.  It 
was  incorporated  as  a  borough  in  1858. 

Water-works  weie  built  by  a  private  company  in 
1855,  taking  the  supply  from  the  Susquelianna 
River,  and  pumping  into  resrvoirs  by  a  rotary 
pump,  which  waa  not  successful  in  its  operation. 

A  Worth  ingtuu  compound  duplex  steam  engine 
ot  9,000.000  gallons  rapacity,  erected  in  1877, 
and  a  Knowles  double-acting  plunger  pump  of 
1,500.000  gallons  capacity,  nei  ted  hi  1  !*«.•.  lift  the 
water  160  ft.  to  a  reservoir  in  excavation  and  em- 
bankment, holding  2,'K  0,000  gallons,  aud  101  tt.  to 
well  nnd  gallery  are  in  clean,  coarse,  saturated  another  n-servoir  holding  500,000 gallons, 
gravel  neuir  the  river.  Distribution  from  the  reservoirs  is  by  cast-iron 

Two  Cope  &  Maxwell  double-acting  steam  pipe,  of  from  12  in.  to  2  in.  diameter,  of  which 
plunger  pumps  lift  the  water  310  ft.  through  a  15  miles  are  laid,  with  V7  fire  hydrants  in  Pittston 
mile  of  12-ln.  pl|ie.  laid  through  tlie  heart  of  tbe  and  15  in  West  Pittston  and  1.200  taps.  Here- 
town  to  a  reservoir  on  high  table  hind.  250  ft.  tofore  the  Isirough  has  not  paid  for  use.  of  water, 
above  the  main  street,  built  in  excavation  and  em-  but  a  suit  at  law  has  just  resulted  iu  an  order  of 
bankment.  with  tlie  bottom  covered  with  con-  court  to  pay  $15  per  year  for  each  hydiant.  Srr- 
Crete  overlying  puddle  and  the  sides  paved  with  vice  pipes  tire  principally  of  galvanized  iron  and 
flat  sUmes  with  cemented  joints.  It  bold*  2,000,000  some  Ita  I  pipe. 

gallons.  j    The  popuhition  supplied  is  18,000  and  the  i 

Distribution  is  by  cast-iron  pipe  of  12  to  4-in.  consumption  800  0110  galions. 


nmssed  diameter;  fi!*j  miles  are  laid.  Including 
F.  P.  main,  which  is  also  ndi,tiibutiogp)|ie. 
"  tlie  ,  32  tire  hydrants.  2->  gates   and  2<I5 
The 


the  foroe 
There  are 
Mat  150 
citv  pavs  $100  per 
hydrants,  and  $10 
Wrought-iron  Ber- 


The  capital  stork  of  the  company  is  $7t5.;»i. 
The  works  havo  cost  to  the  present  time  $1C6.- 
593.50.  There  is  a  bonded  deht  of  $14,000  at  0  per 
cent,  interest.  Tlie  expensej  in  1880  were  $6,000 
and  the  receipts  $17,000. 
R.  J.  WismT  is  Resident  of  the  company.  John 
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Anderson  has  been  tbe  Superintendent  sine*  or  - 
gauutation. 

A  separate  company  «m  organised  in  *«t 
Pituton  in  1871,  to  which  water  was  furnished  by 
an  8-in.  pipe  laid  aeroaa  tbe  bed  of  tbe  river, 


The 


'.v  ...  taken  from  a  pool  above  a  dam 


ThCs 


CX-UtX.— OSMCVA. 

cva.  New  York,  in  lat.  48"  92  N.,  long.  7?' 
S  W.,  at  the  foot  of  Seneca  Lake,  la  in  a  gently 
rolling  and  Terr  fertile  ragioo.  Settled  in  1787,  ft 
wjw  inooporeted  as  a  villain  in  IH06. 

Walrr-works  were  boilt  by  a  private  corpora- 
tion shortly  after  a  charter  wa»  granted  to  it  in 
1797.  The  works  wrro  designed  and  built  by  W. 
8.  Ilezeug.   The  supply  la  taken  from  tbe  "  Whit* 


built  by  the  U.  8,  OoTerament  from  tbe  Illinoia 
shore  to  K-x-k  Island.  This  dam  la  of  stooe.  4.000 
ft.  long,  SO  ft.  high,  8  ft.  wide  at  bottom  and  4  ft 
at  top,  with  buttresses.  Tbe  water  ia  drawn  from 
the  channel  to  a  settling  hum  through  a  box  con- 
duit, 14  by  86  in.,  of  2  in.  pine  plank,  and  1,000  ft. 
long.  From  the,  settling  basin  it  was  pumped 
by  a  Knowles  pump  erected  in  1879.  A  Worth- 
iiigton  duplex  pump  waa  substituted  for  it  on  Jan. 
1.  1882.  Water  ia  pumped  directly  into  tbe  mains, 
with  an  ordinary  pressure  of  4.1  II*.  and  a  fire 
pressure  of  100  lbs.  An  intermittent  supply  is 
furnished  to  some  consumers  on  tbe  bluffs.  It  is 
I>ru|.  wed  to  build  a  resoTToir  in  1883  on  tbe  bluffs 
130  ft.  above  tbe  river. 


^S^Z^ZZTtZZX:  onc'Y*.     ^ribution  i,  by  2-  ^ 
ft  M,uare  and  IS  ft.  deep.   The  other,  25  ft.  lower.  ,  cast-iron  pipe  with  50  fire  hydrants  and  12  gate.. 
SO  ft.  in  diameter  and  7  ft.  deep,  and  is  180  ft. '  Tb«  ?omber  of  taps  m  "*  P«™  »  »" 


is  80 "ft.  in  diameter  and  7  ft.  deep, 
above  the  lake  and  tbe  lower  part  of  the  village. 
The  distribution  ia  by  cast-iron  pipe*,  of  which  4 
miles  are  laid,  of  from  10-in.  to  4-m.  diameter, 
with  84  Are  hydrants  and  H00  tap*.  The  village 
n*v«  fflO  per  irar  for  each  hydrant.  Service  pipes 
are  of  iron.  Tbe  population  in  1880  was  5,861.  The 
consumption  ia  not  given  nor  tbe  cost  of  the 
works.  There  ia  a  hooded  debt  of  $80,000  at  6  per 
oral,  interest.  No  further  financial  statements  are 
fivuiahtiL  A  I-  *'n«w  la  the  Secretary  and  Treas- 
on* tad  8.  K,  Grave,  the  Superintendent. 

OCLXXI.  — URK1N  Wlt'M. 
areenwich,  Connecticut,  in  1st.  40*  38  it.,  lung. 
78"  W  4'  W.,  is  on  Long  Island  Soond.   The  sur- 
rounding territory  is  rough  and  rocky.   It  was 
willed  in  1411. 

Water-worfca  were  built  in  1880  by  a  private 
i-uuipany,  after  plane  and  under  the  superintend- 
ence of  William  B.  BldeT,  C.  E. 

Tbe  supply  ia  procured  by  gravity  from  an  1m- 
|M>unding  reservoir  on  a  stream  of  4  square  miles 
water-shed,  4  miles  from  the  town  ana  about  280 
ft.  above italowerportion. 

The  water  is  filtered  through  charcoal  in  Humes, 
with  satisfactory  mulls.  It  is  then  conveyed 
through  4  mile*  of  12-ln.  cast-iron  pipe,  and  dis- 
tributed by  2H'  miles  of  cast-iron  pipeof  8  to  4-ln. 
diameter,  with  80  fire  hydrants,  18  gates  and  120 
taps.  The  town  pays  $1,000  per 
fire  hvdrants.  Lead  service 
population  in  1880  was  7.808. 

the  capital  stock  of  the 
The  works  have  cost  $64  000. 
Further  financial  BtiteroenU  are  not  given.   O.  G. 
Mcllall  i«  Sscietary  of  the  company,  and  W,  B. 
Rider  the  Engineer, 


np>  un- 
furnished and  run  by  a  contractor  in  considera- 
tion of  the  payment  by  tbe  city  of  $50  per  year 
for  each  Are  hydrant.  The  contractor  also  re- 
ceives rentals  from  consumers. 

The  population  in  1880  wan  7.740  and  the  daily 
consumption  12.000  gallons  in  1880  and  25,000  in 
1882.   Service  pipes  are  of  wrought  iron. 

The  works  cost  $16,000,  exclusive  of  the  pump*. 
No  further  financial  staicmeiita  ore  given. 


and  superintendent  of  the  Galena  and  Wisconsin, 
died  in  Galena,  aged  08. 

Captain  Ilenjnmin  H.  Fletcher 
of  the  Lnckport  and  Buffalo 
died  at  Lnckport,  N.  Y. 

L.  B.  Boomer,  a  well  known  bridge-builder  in 
Chicago,  died  suddenly  in  New  York.  In  con- 
nection with  Mr  A.  B-  Stone,  be  built  the  first 
bridge  over  the  Mississippi  River  at  It  >rk  island. 

T.  A.  Brooks,  master  carpenter  of  the  New  York 
division  of  the  Pennsylvania  Railroad  waa  killed 
bv  a  locomotive  near  Trenton.  N.  J. 
'Benj.  W.  Healv.  formerly  su|>ertiiteudent  of  the 
Rhode  Island  locomotive  works,  died  at  Nicaragua. 

Washington  L.  Hedge,  traveling  agent  for  tbe 
Red  line  Transportation  Company.  di«d  at  Wor- 
cester. Ma»  .  aged  51. 

John  O.  Turner,  formerly  paymaster  of  the 
Terre  Haute  ft  Indianapolis  road,  died  near  Car- 


supenn- 
Rail- 


APRIL, 

Francis  A.  Stevens,  inventor  of  tbe  Stevens  car- 
brake,  died  in  Chicago. 

Isaac  N.  Roes,  director  and  formerly 
tendent  of  the  Boston.  Barre  A 
road,  died  in  Hotden.  Ma.*. 

Uocum  IliHiford.  for  several  v< 
the  Boston  ft  Lowell  Railroad,  died  in 


of  M.  A.  Gould,  tbe 


Some  trouble  lias  been  experienced  with  anchor  Mass.,  aged  57. 
ice  at  the  inlet.  Kdward  Huntington,  one  of  the 

The  works  are  in  c" 
City  Engineer. 

Ai  KNOWLKuoME-vrs.— The  receipt  of  statistics  as 
follows,  is  acknowledged  with  thanks :  From  W. 
B-  Cunningham,  general  superintendent,  statistic, 
and  water  rates  of  the  water-work*  of  Trinidad. 
Colorado.  From  B  W.  Bagnell,  superintendent, 
report  of  Plymouth,  Mass.,  water  commiaaioners 
for  1881.  From  John  Anderson,  superintendent, 
statistics  and  water  rates  of  the  waier-works  of 
Pittston,  Pa.  From  W.  B.  Rider,  C.  E.,  statistics 
and  water  rale*  of  tbe  water-works  of  Greenwich, 
Conn.  From  Benjamin  E.  Newhall,  superintend- 
ent, statistics  and  water  rates  of  the  water-works 
of  Dan  vers.  Mass.,  and  report*  of  water 


Dan  vers,  Massachusetts,  in  bit.  48*  40  N..  long. 
70'  57'  W.,  on  Porter's  River,  an  arm  of  the  sea,  is 
on  rolling  ground,  rising  from  the  sea-level  to  an 
elevation  of  850  ft.  It  wai  originally  a  part  of 
Salem.  _ 

Watcr-worke  were  built  In  1878  for  the  town, 
after  the  plans  of  George  H.  Bishop.  C.  E-,  by 
George  H.  Norman.  .  . 

The  supply  is  taken  from  Middleton  Pond,  Smiles 
from  the  towu.  Its  area  u  106  acre*  and  its  water- 
shed S  square  mile*.  It  is  about  30  ft.  above  sea- 
ler rl.  A  Worthington  duplex  tank  engjie  of 
3,000.000  gallons  capacity,  erected  in  1876,  and  a 
duplicate  of  the  same,  erected  in  1882,  pump  the 
water  through  a  12-in.  wmught-tron  and  cement 
pipe  2.6  miles  long  to  a  reservoir  on  Hawthorne 
Hill,  in  the.  grounds  of  the  HUUs  Insane  Asylum. 
230  ft.  above  aea-level.  in  excavation  and  embank- 
ment, and  holding  5,000,000  gallons. 

Distribution  is  by  wrnught-lron  and  cement  pipe 
of  from  12  to  4  in.  in  diameter.  Twenty-nine  and 
one  quarter  miles  are  laid,  17  of  which  are  of  4-ln. 
■  Hajiirier.  There  are  19«  fire  hydrants,  188  gates, 
881  taps  and  80  meters.  Tbe  sum  paid  by  the  town 
annually,  out  of  taxation,  for  deficiency  in  reve- 
nue, amount*  to  about  $25  per  hydrant.  Service 
pipes  are  of  1  in.  wrought  iron,  oement  lined.  Tbe 
iwpulation  in  1880  was  6.500  and  the  daily  con- 
sumption, in  1881,  400,000  gallons,  including  water 
furnished  to  the  Insane  Asylum.  The  cost  of  con- 
struction had  been  to  Jan.  1,  1888,  $223  470.65. 
The  State  paid  $12,500  of  this  and  alsopays  $1,000 
per  annum  for  the  Any  In  m  supply.  The  jtom  re- 
Brtjj  fcafl*  htm  wW*  ' 

'^e'expeniie*'  in  18WC  and  1881 

lean. 

For  m»uiieMi»e«   .....JMSO.os 

ror  latere*   tf.uOvon 

Tbe  receipts  from         rests  wrre. 10.10*.  78 

The  work*  are  managed  by  three  Commissioners, 
s  of  whom  is  elected  oach  Tsar.  Benjamin  E. 
1  is  the  Superintendent. 

0CT.TTH1.— MOmrg. 
Molina,  Illinois,  in  lat.  41'  80'  >'-.  long.  $0*  89' 
W   on  the  Mississippi  River,  is  on  bottom  lands 
shout  half  a  mile  wide  and  bluffs  back  of  them 

'^ttled'fa^e**.  it  was  incorporated 
in  1858  and  as  a  city  m  1878,  Water-works 
built  in  1877  by  the  city , 
the  dry  Engineer. 


for  use  of!         RAILWAY  NECROLOGY  FOR  1881. 

ukt  or  railway  (imciw.  rosxEit  omens, 

many  is  $100,000.  i  koted  txJNTRACToaa.xrc..  who  died  last  year. 

There  is  no  debt.  ~ ~ 

iKron.  tlw  Chleaco  B*lrw*jr  Aasj.i 

JAXUAKY. 

Charles  R.  Clement,  general  baggage  agent  of 
the  Pennsylvania  and  Northern  Central,  died  at 
Philadelphia. 

General  Charles  B  Stewart,  chief  engineer  of  the 
Cocnotton  Valley  road,  died  at  Cleveland.  O.,  aged 
67. 

Benjamin  Stevenson,  formerly  auditor  of  the 
Mobile  &  New  Orleans. 

Zebina  C.  llauipa,  great  railroad  contractor, 
builder  of  Vermont  Central  and  other  roads,  died 
in  Montpelier,  Vt. 

John  B.  Brown,  prominent  in  tlie  building  of 
the  Atlantic  ft  St.  Lawrence,  Maine  Central. 
Portland  ft  Ogdenshnrg.  and  Portland  ft  Roches- 
ter, died  in  Portland,  Me. 

Fred.  P.  Mosely.  purchasing  agent  of  the  Old 
Colony  railroad  anil  steamship  company,  died  in 
Boston. 

John  S.  Daily,  cashier  of  the  Chicago.  Burling, 
ton  and  Quincv  Railroad  in  Boston,  and  agent  of 
the  associated  railways  of  Virginia  and  tbe  Caro- 
lines, died  In  Boston. 

J.ieepb  N.  Stiiuon.  general  depot  baggage  agent 
of  Ihe  Illinois  Central,  Michigan  Central  and  Chi- 
cago, Burlington  ft  Quincy  roads,  died  in  Chi- 

°"james  M.  Walker,  geaeral  solicitor  of  the  Chi- 
cago. Burlington  ft  Qulncy,  president  of  the 
Union  Stock-yards  Transit  Company,  and  formerly 
president  of  the  Chicago.  Burlington  A  (juinry, 
died  in  Chicago. 

rEBBUAJtY. 

Henrv  Waters,  confidential  secretary  of  General 
Superintendent  Tillmgbaat,  of  the  New  York  Cen- 
tral, was  instantlv  killed  January  8,  by  the  falling 
of  the  roof  of  tbe  Buffalo  passenger  depot 

General  Robert  Thomson,  president  of  the  Phila- 
delphia ft  Erie  Railroad  Company,  died  at  Phila- 
delphia, aged  58. 

A.  D.  Brigs*,  one  of  the  railroad  commissioners 
of  Massachusetts,  a  civil  engineer  and  bridge 
builder,  died  at  Springfield,  Maw.,  aged  61 

E.  W.  Strader.  who  was  general  pamet 
of  tbe  Uttle  Miami  road  from  1848  to 
in  Ashtabula.  O. ,  aged  78. 

MAKCa. 

Robert  Hayes,  superintendent  of  the  Woodruff 
Sleeping  and  Parlor  Coach  Company,  was  run  over 
at  Cleveland  by  a  locomotive  and  .instantly  killed. 

Colonel  Darius  Huokina,  who  was  concerned  in 
tbe  construction  of  tbe  Baltimore  ft  Ohio,  of 
a  village :  which  be  waa  for  a  time  superintendent,  robse- 
'   wss  a  contractor  on  numerous  KaMtru 


neers  for 

the  construction  of  the  old  Utica  and  Schenectady 
Hallroad,  and  afterwards  engaged  on  the  enlarge- 
ment of  tbe  Erie  Canal,  died  at  DUcS,  N.  Y.. 
aged  64. 

Richard    Meldrum.    general    western  freight 
agent  of  the  Pittsburg.  Port  Wayne  ft  Cr 
Railway  died  at  Jacksonville,  Fla.,  aged  58. 

William  C.  Lungstreth,  for  many  years 
dent   of  the   WtlUamtiport  ft  Elmira  Railmad 
Company,  died  in  Philadelphia,  aged  61. 

Thomas  Ho£g.  who  ill  1837  took  tbe  first  loco- 
motive west  of  the  A  llegbanies,  and  was  after- 
ward* master  mechanic  on  the  Mad  River  4 
Lake  Erie  road  and  on  the  Sandusky.  Mansfield 
ft  Newark  road  died  in  Danbury,'  Ohio,  aged 
73. 

MAY. 

B  J.  Reekie,  an  extensive  railway  contractor  in 
Ibis  country  and  abroad,  and  si  one 
nected  with  the  Grand  Trunk  Railway  of  < 
died  in  London.  England,  aged  70. 

Judge  John  P.  Devereux,  for  a  long  time  land 
commissioner  of  the  Kansas  Pacific  Railway,  and 
subsequently  in  charge  of  tbe  legal  business  of  the 
Kansas  Pacific  and  Union  Pacific  companies  in 
Kansas,  died  at  Lawrence.  Kansas,  aged  60. 

Col.  Thomas  A.  Scott,  President  of  the  Pennsyl- 
vania Railroad  Company  for  many  years  and  for 
some  time  president  of  the  Union  Pacific  Rail- 
way Company  and  of  the  Texas  ft  Pacific  Bail- 
way  Conipunv  and  of  many  other  corporations, 
died  in  Philadelphia.  May  21,  aged  57.  He  waa 
previously  general  superintendent  and  vice-presi- 
dent of  the  Pennsylvania  system,  and  during  the 
civil  war  was  assistant  secretary  of  war. 

Nathan  <  'smith,  the  first  president  of  the  Old 
Coloov  Railmad  Cotnpanv,  died  in  Dorchester, 
Mass. .'aged  72. 

S.  T.  On  Ford,  Jr.,  formerly  western  passenger 
agent  of  the  Chesapeake  ft  Ohio,  and  Southern 
passenger  agt  nt  of  the  Pennsylvania  Railroad,  and 
In  1B57.  geneiAl  freight  agent  of  the  Marietta  ft 
Cincinnati,  died  at  Louiaville,  Ky. 


r  of  Watertown,  N.  Y. 


•ttMI.no 
ujsoo.oo 
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Colonel  George  W. 
way  contractor  c 
York  City. 

Leonard  Piilegar,  inventor  and  mechanical  en- 
gineer, who  ran  the  first  engine  on  the  Philadel- 
phia, Wilmington  ft  Baltimore  road,  waa  at  one 
time  superintendent  of  that  company's  shops  at 
Gray's  Ferry,  and  afterwards  in  charge  of  tbe 
Philadelphia  ft  Reading  shops  at  Taniaqua,  died 
In  Philadelphia. 

John  M.  Courtney,  president  of  the  New  York 
ft  West  Shore  Railway,  aged  56. 

JULY. 

James  Abbott,  chief  entioeer  of  the  Continen- 
tal Railway,  and  at  one  time  chief  engineer  of  the 
Rock  fort,  Rock  Island  ft  St.  Louis  died  at  Akron, 
Ohio. 

William  S.  Hudson,  the  celebrated  locomotive 
huildt-r,  an  apprentice  of  Robert  Stephenson,  at 
one  time  the  master  mechanic  of  the  Attica  and 
Buffalo  Railmad.  and  later  superintendent  of  the 
Rogers  locomotive  works,  died  near  Paterson. 
N.  J.,  in  his  73d  vear. 

Colonel  W.  Mllnor  Roberts,  the  eminent  civil 
engiueer,  died  in  Rio  de  Janeiro,  South  America- 
aged  73,   He  had  charge  of  the  surveys  of .  several 
of  tbe 
fort 
hist 
Braril. 

James  1 

A  Alton  Railro 'd  Company,  died  at 
acoust. 


red  72.  He  had  charge  of  the  surveys  of  several 
?tba  great  railways  of  this  country,  made  plana 

^h^ieftgi^f^  works  for 
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the  Old  Colony  Railroad,  then  of  the  Michigan  & 
Central,  later  of  the  eastern  division  of  the  Pitts-  ro 
burg.  Ft.  Wayoo  *  Chicago,  and  subsequently  Dr. 


rail- 

ilc 

connect*]  with  other  roods,'  died  at  Odeii.  ill.,  of  the  Chicago,  Btirfingtoo  *  Qjiney.  died  at 
aged  88.  Dunlap,  Iowa. 

Tboraaa  J.  Firtb,  f or  luanv  year*  secretary  and  Colunel  J.  T.  Snead,  president  of  the  Coutl- 
af  tervrard  treasurer  of  the  Pennsylvania  Railroad  neatai  Railroad  Company,  died  at  New  York,  aged 
Company,  with  which  he  waa  connected  for  thirty- ,  61. 

three  years,  died  at  Oerinantowu,  Ph.,  aged  TK.  Henry  C.  Wentworth,  for  many  Tears  general 

'  niant  Colonel  F.  W.  Cumberland,  general  pawn  ,-i-r  and  ticket  agent  of  the"  Michigan  Cen- 
r  of  the  Noithern  and  Northwestern  rail-  j  iral  Railroad,  died  in  Chicago,  December  S8,  of  a 

which  he  bad  long  Buffered. 


ways  of  Canada,  died  in  Toronto. 
General  John  A.  Clark,  land  commissioner  o( 


Kansas  Citv,  Fort  Scott  At  Oulf  Railroad, 
died  at  Kansas  City. 

William  O.  FVrgo,  President  of  the  American 
Express  Company,  died  in  iioffalo.  N.  T. 

William  11.  Cruger,  civil  engineer  and  railway 
builder  for  manv  veurs.  and  Utterly  agent  at 
died  at  Peoria,  III, 


LITEEATURE. 


Tlie  flat  territory  bthWtl  the  canal  and  the  river 
Is  mostly  open  ;  a  small  district  near  the  former  is 
built  up.  In  tbo  northwest,  the  ground  is  as  yet 
unimproved  or  covered  with  scattered  buildings. 
In  the  southwest,  the  territory  la  converted  into  n 
park  (Prater).  The  pavements  are  granite  blocks, 
and  recently  have  been  replaced  by  asphalt  to 
some  extent.    In  open  territory  they  are  mac- 


«  : 


A  Plat  \sd  Profile  Book  fob  Civil  Engi- 
neers, and  Contractors.   Published  at  ofhee 
of  Ksoimsehimo  News,  1883.    Price,  $1. 
Every  engineer  knows  how  troublesome  and  to- 
dioua  it  is  to  have  to  carry  it  long  roll  of  profile 
for  reference  in  the  Held,  or  to  mil  and  unroll 
E.  Aid  rich,  superintendentof  the  Troy  &  from  euu     enti  m  *„  ufjlee.    Tlie  writer,  who  rum 
Railroad,  died  in  Troy,  N.  Y.  ]  had  a  large  experience  in  railroad  sum-ring  ami 

Wm.  Tomlin,  general  agent  of  the  Naugatuck  construction,  bus  endeavored  to  assist  himself  and 
Railroad,  died  at  Bridgeport.  Coon.,  aged  57.  Ill;  brother  engineers  by  preparing  for  use  his 

James  C.  Slociim.  a  prominent  railroad  contrac-  «•  PUt  ami  Profile  Hook."  In  bis  Preface  be  save : 
tor.  died  suddenly  nt  Bradford,  Pa.  ••  Engineer*  nr-  aware  that  in  the  construclion'  ol 

James  II.  Williams,  director  and  treasurer  of  railwuvs  and  public  woiks  much  valuable  time  Is 
the  KulUud  Railroad  Company,  and  a  director  of  lost  in  hwking  through  transit  and  level  books, 
the  Vermont  Valley  and  Cheshire  Railroad  Com-  iUMl  m  referring  to  office  plans  ami  profile*  foi 
panles,  died  at  Bellows  Falls,  Vt.,  aged  <S9.  |  notes  and  data  that  must  be  fns|iii'iuly  used  in  the 

William  Oooderliam.  who  was  largely  interested  i  avid.  The  writer  has  found  a  purkrt-b«nk  of  this 
in  Canadian  railways,  and  whose  son  is  presi'lent  s^Ee  convenient  for  mapping  to  scale  |4oO  ft.  to  I 
of  the  Toledo  &  Nipissing,  died  at  Toronto.  OnL,  in,),  0D«i  recording  notes  of  alignment,  right  of 
sgwl  91.  j  way,  reference  points,  bench  murks,  etc.,  which. 

Colonel  Joseph  AppSegnte,  fonuerly  president  i  jn  the  work  of  construction,  are  no  less  important 
of  the  Pittaburg.  Wheeling  &  Kentucky  Rail-  (hou  t|,e  profile  itself.  The  few  tables  copied 
road,  died  at  Wrllshurg.  W.  Va.,  ageil  Tit.  Irom   Trantwiiiea  vahuthle   ■  Pocket  Book"  are 

Royal  Hill,  of  Chicago,  of  the  firm  of  Hill  it  inserted  for  reference  in  the  Held,  the  table 
McKechney,  railway  contractors,  died  at  Iroutown,  „f  i|uantities  tiring  especially  for  the  con 
O.,  aged  6N.  venirme     of    contractors,     wlvo      will  also 


Phdo  Morehouse,  claim  agent  for  tlie  Lake 
Shore  *  Michigan  Southern  road. 

George  W.  Jones,  chief  of  the  Car  Service  IV- 
pjirtment  of  the  Pennsylvania  liiilroad,  died  near 
Philadelphia,  aged  about  forty  years. 

6MTKXBKR. 
1 1'.  Harvey,  muMer  bridge-builder  of  the 
&  Charlotte  Air  Line,  was  killed  by  be- 
ing struck  by  a  freight  train  and  thrown  from  a 
bridge. 

Joseph  Hart ey,  lost  I reigtit  agent  of  the  Michi- 
gan Central  Railroad .  died  in  Chicago. 

Oeorge  X*Bon,  Superintendent  of  the  IV-nsncola 
Railroad  and  Steamship  Company,  and  for  many 
vears  division  aupa-rintendent  of  the  Louisville 
ami  Nashville,  died  at  Mobile.  Ala. 

C.  M.  Whitlier,  cashier  of  ihe  Boston.  Concord 
A  Montreal  Railroad,  diwl  in  Littleton,  N.  U. 

WUlard  Ricketu,  foruierly  president  of  tlie  Jef- 
femonvllle.  Madison  and  Indianapolis  road,  died  in 
Indianapolis,  Ind .,  aged  63. 

Major-General  Ambrose  E.  Barnside,  United 
States  Senator  from  Rhode  Island,  wImi  was  fonn- 
erly  treasurer  and  director  of  the  Illinois  Central, 
president  of  the  Rhode  Island  Locomotive  Works 
and  president  of  the  Indianapolis  &  Vinccnncs 
and  Cincinnati  &  Martinsville  railroad  com- 
panies, died  in  Bristol,  It.  I  .  aged  51. 

John  W.  Brooks,  formerly  president  of  the 
Michigan  Cenlial  and  the  Chicago,  Burlington  & 
Quince  companies,  died  at  Heidelberg,  Germany. 

E.  H.  Duvol,  superintendent  of  brid^ta,  and 
buildings  of  the  Ohio  &  Mibsi«,ippi. 

8.  C.  Bcoville,  secretary  of  the  Nevada  A 
con  Railroad,  died  from  wounds  received 
fight  at  the  annual  meeting  oi  the  company. 


find  the  left-hand  page  of  the  hook 
of  much  service  for  noting  nm.unU  of  estimate* 
and  dates  of  sub-contmcls.  The  hook  is  made:  up 
of  three  pages  or  tables,  one  of  excavation  i  nd 
embankments,  for  100  ft.  priamoid-s.  slope  I1,  to  I: 
liases.  12  to  i>»  It.,  and  heiyht,  0  in.  to  100  ft.;  a 
tahte  of  strength  and  weight  of  various  materials, 
giving  tensile  strength,  crushing  load,  weight  per 
i  cubic  foot,  and  weight  of  bar  iron  In  pounds,  and 
n  table  showing  the  number  of  acres  of  covered 
In*  in  cities)  surface,  from  which  circular  sewers, 
with  junctions  properly  connected  by  easy  curves, 
will  convey  away  the  water-fall  of  a  lain  of  one 
inch  per  hour,  wilh  house  drainage  ls-»ide»,  giving 
slope  or  sewer  from  level  to  1  in  60,  with  newer  2 
ft.  to  10  rt.  diameter;  there  is  a  page  for  index, 
and  then  8?  pages  are  devoted  lo  prolllo  paper, 
neatly  engraved,  and  allowing  three  sections,  or 
thirty  ordinary  divisions  totln-  page.  Usuallv  equal 
toS.tiOvft.  length,  by  four  divisions,  or  "100  It, 
height.  The  opposite  pages  are  blank.  Tie-  lasdf 
is  bound  in  flexible  covers,  and  is  »!,  in.  long  by 
4  in.  wide,  ami  less  then  a  quarter  inch  thick.  It 
supplies,  in  a  convenient  snapr,  a  long-felt  want 
among  engineers,  surveyors  and  contractors,  and 
the  price — one  dollar— pbicra  it  within  easy  reach 
of  a  trial  of  its  merits.  They  are  for  sale  whole- 
sale and  retail,  at  this  office  only,  and  we  invite 
the  attention  of  the  profession  u>  it  asa  convenient 
book  of  reference  and  a 
prepared  specially 

SEWERAGE   OF   EUROPEAN  CITIES, 


labor-saving  contrivance 


Ore- 
io  a 


All  public  works  are 
The  separate  departments  are  i<s 

I.  Architecture,  for 
grounds. 

II.  Water  supply. 

III.  Rivers,  canals  ami  sewerage  ;  beaded  by  a 
chief  engineer,  with  a  stall  cf  two  principal  aa- 
nslants,  one  for  each  half  of  the  city,  eight  as- 
sistant!, for  general  design  and  : 
a  large  staff  of  clerks  and  inepeclore. 

IV.  Streets  and  bridges,  and 
V.  Fire  department. 

The  yearly  budget  ia  about  *S.0l 10.000.  New 
works,  as  well  as  the  maintenance  of  rxia.ing 
works,  are  done  by  contract. 
Design  and  Construction  or  Skwrraoe  Works. 

I. — OENKHAL  SYSTEM  ANo  ALIGNMENT. 
C unbilled  water-carrisge,  with  some  dry  re- 
moval, which  is  gradually  bring  abandoned.  Sys- 
tem is  not  satisfactory  on  account  of  many  old  and 
improperly  designed  works.  New  works  ore  grad- 
ually replacing  and  supplementing  them.  Since 
1S1B  the  question  lias  received  systematic  treat- 
ment. All  sewage  diac-iarges  into  the  Donau 
Canal.  At  present  there  is  a  project  to  build  an 
intercepting  sewer  along  Its  entue  eastern  bank, 
discharging  into  the  Danube  several  miles  below* 
the  city.  The  Wien  River  is  preserved  from  con- 
ttminalion  by  an  intercepting  sewer  on  each  shore; 
a  ti.ird  ODe  protects  the  extensive  flat  ground  in 
thesouih  from  the  stnnn-watel*  of  the  adjoining 
high  grounds.  The  rest  of  Ihe 
the  valley  lines,  several  of 
originating  iu  adjacent  moon 

n.— m  mam 

.Sftoyie  illlif  Mizr  tij  srleees. 
Pqw  sewers  are  not  used,  but  will  shortly  be  In- 
tnslucil  f'»r  bonis-  hrnnchea  only,  Tlie  shape  of 
the  sewers  is  oval,  the  invert  i.  rather  flat,  with  a 
rmliiis  bill  a  little  bsis  than  Unit  <-r  the  arch.  The 
older  sewers,  espc.  Lilly  lh<s«!  carrying  creek*,  are 
of  various  *ha-*s.  generally  with  u  level  bottom 
ami  semicircular  inch.  The  ■  Ajris  Is  less  likely  to 
hl.uk  up  u  flat  Nil  torn  than  a  semicircular  one. 
f  be  f-cweiB  are  all  sufrlciently  large  to  be  entered, 
which  requirement  delermliiea  their  miiumuiu 
sine.  The  capacitv  is  calculated,  acvurding  to 
Darcy  and  Bazin's  fnnnula,  in  the  following  rorra: 

Mesn  Telocity  per  «-e,,od  -  4  /sert.  area~ 
V  periMiel-'r 

Ht*i:L  aruu 

A  -  .OtlOlK;  B  ■  .00013. 

Formerly  Fytelwein's  formula  was  used.  The 
maximum  rainfall  calculated  to  be  pruvided  fori* 
over  1  in.  per  hour,  suppoolug  »,  of  an  Inch  lo  gel 
the  newels,  and  to  fill  tlieiu  only  to  the 
sizes  ore  divided  into  types,  with  the 
follows,  in  meters : 

Height     WMth  at 

Typo 


-lae  otf  11 


FART  IV.—' 


B.  H.  Prevnst,  civil  engineer,  who  was  engagi-d 
in  the  construction  of  the  Michigan  Southern  and 
Illinois  Cential  ruada,  died  ul  Dubuque,  la. 


City  t 

!  tobOTiiuUug  to  ses-ers,  o»or. . 

JlTO. 

<1tT  proper  \i,"-0»  hertareil  acrss. 
J  Beseraxe  an  (0,300  IimUthi  jj 

Nmalwir  or  Iiceues 


:u  rr-,i 
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Hon.  Edwin  R  Morgan,  one  of  the  r. -under,  of  1  SOT^^d"*^--  ^or^  ^Jii, UIM 

died  at  >ux.  <»nr  whk-b  caa  be  detlw-nd,  t»\ 


Wells.  Fargo  6i  Co., 
Aurora,  N.  Y.,  aged  75. 

-vOVIJIBEJl. 

George  Hibhert,  formrrly  master  car-builder  of 
the  Cincinnati  Southern  road,  died  at  Chattanooga, 
Tcnn. 

E.  B.  McClurr,  for  six  years  general  superintend- 
ent of  tbo  ludlanapolia  road,  died  at  Lit  htirld,  III. 

George  Law,  a  well-known  tall  way  builder  ami 
owner,  one  of  the  builders  of  the  Panama  Kail- 
road,  and  engaged  in  variouB  steamship  and  rail- 
wav  enterprises,  died  in  New  York,  aged  73. 

Theodore  a  Faxton.  first  president  of  the  Utlca 
and  Black  River  road,  died  m  Utlca.  N.  Y„  aged 
87. 

Wilb'am  Roshton,  for  many  years  master 
mechanic  on  the  Atlanta  and  Weal  Point  rood,  died 
at  Atlanta,  Ga. 

DECEXBto. 

E.  F.  Casement,  a  well-known  railroad  ron- 
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ropotrrtijsFii'co/. 
SitualH  on  the  right  bank  or  the  Danube,  the 
city  is  intersected  by  the  I  Kmau  Canal,  a  branch 
of  the  river.  The  surface  between  the  latter  and 
the  Danube  is  almost  a  level,  and  ia  13  to  13  ft. 
above  the  low-water  level.  The  rest  of  th.>  city  is 
undulating  ground, 


on  a  gradually  sloping 
closed  in  by  hills. 


la: 

vn  1.0S 

Larger  sewers,  with  spans  to  30  ft., 
bottoms,  are  used  tor  carrying  old  creeks. 
Drpih  and  grade  of  xvxtm. 
Tbe  depth  of  sewers  below  the  pavement  varies 
in  general  from  10  ft.  to  15  fL 

The  grades,  on  account  of  the  undulating  sur? 
face,  ore  »»  a  rule  very  good.  The  maximum 
grade  is  0.027  ll«7>.  The  minimum  grade  is  0.0016 
i  l:l)0IS).  Tim  grade  for  th#  intercepting  seweis  is 
0.1X1^(1:4551.  Tbe  common  grades  for  ordinary 
Fshr.  sewer*  are  about  1:100. 

iui'm        ./ ti itcfion*,  eoNJircfioits.  ourrJtoKV,  out/ fill*, 
r-i.w     Junctioaa  of  sewers  are  usually  built  at  45',  or 
are  tutigenttal,  with  comparatively  small  radius. 
Kewem  which  are  too  largo  ever  lo  get  filled  join 
the  others  at  TO  to  U0\ 
The  house  branches 
angles,  as  in  Paris. 

Oveiiiow*  are  built  at  various  places  In  the  two 
Intercepting  sewers  along  the  Wien  River. 

For  the  proposed  main  interceptor  along  the 
Donau  Canal,  overflows  will  be  put  opposite  every 
valley-line  sewer  disc  barging  into  it. 

All  the  present  outfalls  are  along  tbo  Donau 
Canal  at  different  elevations,  varying  from  mean 
to  ordinary  high  water.    They  aro  unsightly  and 
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THE  ORGANIZATION  AND  EXPENSE  OF 
A  FORCE  TO  LAY  ONE  MILE  OF 
TRACK   A  DAY. 

fWrlli™  for  Cswuvm  Nrr«  tit  W  M  Jcaraaos,  Turn, 
Ml  Oouatr .Turn.) 

Ac  aa  example  to  nw  one  who  mar  wkh  to  en- 
gag*  in  track-bring,  where  one  mil*  a  day  la  re- 
quired, I  will  give  the  figure*  from  actual  experi- 
ence now  in  use. 

TOT  OKIAMHATION. 

The  tie-wrestlere  :  1  |»anel-«paccr,  I  tie  surface r. 
2  tie-liner..  8  unloadere.  «  tie  .preadera-18  men  ; 
and  a  water-boy. 

The  iron -gang:  1  gauger.  2  heeler*,  S  unloadere. 
6  iron  men— 11  men  ana  a  water-hoy. 

The  front-gang:  1  tie-spacer.  1  spike-peddler,  2 
nippeni.  4  spikere,  S  strappers — It  men  and  a 
water-lwv. 

The  tie-loaders— 15  men.  in  4  gang*  of  4  each, 
and  a  water-hor. 

The  back-apikrrs  :  1  tie-spacer,  2  spike-peddlers, 
4  nippers.  Hspikcrs— 15  men  and  a  water-boy. 
The  Ijning-gang — 5  men  and  a  water-boy. 
The  back  Allen — 15  men  and  a  water-hov. 

"  i  the  above  there  la  a  man  on  the  tool-car 
of  and  repair  the  pick*,  shovels, 

X  »  total  of  89  men,  7  foremen.  H  water- 
boy*,  and  18  teams,  vb.:  II  hauling  tie*,  1  pulling 
the  iron  cir,  and  one  hauling  water  to  the  board- 
ing-train. 

At  the  teamsters'  camp  there  la  alao  a  camp-boas, 
who  take*  care  of  the  forage,  harness,  etc.,  a 
blacksmith  and  a  night-watch. 
Also  there  i«  a  superintendent  of  track-laying,  a 
I  manager  for  the  contractors,  a  book- 
.  and  a  night-watch  at  the  hoarding-train 
>  each  working-day: 

!  S.wKjJ?'-  Z.  "Tr. . . . .    : .  *<  So 

Tforssne*.    SfS-lOO    111.00 

*  nteo  5  2  25    8  00 

3*  men  K  8.00   44.00 

!•  leainatan  .  t>  1.80   32  40 

Cbo  it   1M   ST7.D0 

a  »»u.r-b>»r»  ii  l  a   lo  oo 

r««Slli(t  40  nulM   .  1AU0 

Fuel  *a*l  wn*rnim  lr*l*.   44.00 

10 percent  for  wear  aa<1  tear   M.00 

Total  i-ac.no 

The  t4  men  at  $2.00  each  include  the  11  iron- 
men,  VI  splkera  and  the  tool-man. 

The  4  men  at  $2.2.5  are  the  camp-hoes,  the  blark< 
smith,  and  the  two  nighl-watche*. 
The  teanutera  get  $30  per  month  and  board. 
The  7  foremen  include  tike  wagon-master,  and 
the  8  water-boys  include  1  for  the  teamsters,  and 
supposing  the  amount  paid  by  the  men  for  board 
will  balance  the  expense  thereby  incurred  no  ac- 
count is  taken  of  the  labor  and  store-bill  of  the 
hoarding-train,  but  $8.50  per  week  per  man  will 
just  only  pay  out. 

WORSJpro  THE  ABOVE  FORCE. 

r  enough  ahead  to  du  duty  a*  the  tSSt- 

The  2  unloadera  In  the  iron-gang  assist  in  load- 
ing the  iron-car,  and  while  this  is  Being  laid  they 
throw  off  from  the  flats  another  iron-car  load  of  SO 
rails. 

The  front  gangs  of  spikers  (a  pair  on  each  rail) 
spike  8  ties  in  each  panel,  always  the  joint  and  the 
sixth  and  eleventh  ties,  skipping  4  ties  each  time. 

Of  the  5  strappers  one  untrims  the  plates,  leav- 
ing plates,  nuts  and  bolts  on  the  joint-tie,  and  the 
otter  4,  working  S  on  a  aide, strap  up  and  bolt  the 
joints. 

The  tie-loaders  also  unlratd  the  tie*  from  the  flats 

*SHhotAd  "h^bark      k  behind  h 

sistcd  by  the  froat-spikere  whenever  material  runs 

short. 

f  houki  the  back-flllere  get  behind  they  can  be 
reinforced  by  the  tie-gangs,  and  the  iron-gang 
nnd  strappers  can  put  in  the  sidings. 

The  16  teams  have  14  loads  of  18  ties  each  per 
day.  making  2,1188  ties, 

THE  MATERIAL-TRAM. 

As  the  lie*  and  steel  are  delivered  to  the  track- 
at  the  last  side-track,  and  these  are 
e  haul  is  never  long  to  the 

tin  is  made  up  of  10  can  of  ties  in  the 
8  can  of  steel  in  the  front  of  the  loco- 
motive, or  just  enough  material  for  a  half-mile, 
and  Is  at  tike  boarding-train  at  6  o'clock  a.  in..  In 
time  to  take  the  force  to  the  front  as  soon  as  they 
breakfast. 

The  back-flllers,  liners  and  hack-spikere  are 
dropped  where  thev  stopped  work,  and  the  10  cars 
of  ties  are  left  far  enough  hark  to  give  the  train 
room  to  pull  off  the  unloaded  steel  for  the  iron- 
car  to  get  at  it. 
The  10  care  of  ties  are  moved  up  as  fast  a*  the 
";  will  allow,  so  as  to  make  the  haul  a*  short 
MsiMc,  and  only 
i  to  keep  the 


At  noon  the  train  carries  the  force  back  to  din- 
ner, and  the^empty  flats  are  sub-tracked,^  and  an- 

upto  the  boarding-train  in  litue  to  take  the  mm 
lawk  after  dinner. 

The  ties  are  loaded  generally,  189  to  a  car,  or  20 
car*  to  the  mile,  while  the  steel  is  loaded  AO  ban 
to  the  car,  or  6  car*  to  the  mile. 

In  loading  the  iron-car  only  80  rails  ore  put  on 
each  trip. 

Only  one  train  is  used  in  this  work,  and  where 
water  may  be  scarce,  a  100-bbl.  water  car  is  added. 

The  hauling  of  all  bridge,  depot,  tank,  telegraph 
and  other  material  i*  left  to  the  trains  that  aupply 
ties  and  steel  to  tike  contractor. 

The  track  is  not  surfaced  by  this  force;  but 
enough  material  is  put  on  the  track  to  keep  the 
ties  squared  and  spaced. 

The  back-spikere  (2  gangs  on  a  nide)  spike  8  ties 
each,  instead  of  3,  as  with  the  front  -spikers.  and  in 
this  way  seem  to  do  double  duty;  but  as  they  are 
not  detained  by  the  movements  of  the  train,  or  the 
iron-car,  they  accomplish  it. 

A  push-car  accompanies  them  to  pick  up  all 
loose  spikes,  nuts,  bolts,  etc..  thus  requiring  2 
spike- peddler*. 

As  the  front-spikers  spiked  the  1st  (joint),  nth  and 
11th  tie  In  each  rail,  there  are  12  ties  left  for  the 
bock-«plkera.  and  the  frmit  pair  spike  the  3d.  Sth, 
8th.  10th,  18th  and  15th  tie*,  leaving  as  many  more 
for  the  other  pair. 

The  teanutera'  camp  is  moved  up  every  Hundav 
to  some  suitable  idace  about  four  mile*  beyond  the 
end  of  a  track. 

The  force  as  above  organised  can  by  P  . 
steel  pel  day.  but  cannot  keep  up  the  back 
and  lay  much  over  one  mile. 

(1K7CKKAL  KKMARKS. 


We  are  laying  60-lb.  star!  rail,  square  and  m 
ported  joinU,  tub  plates,  no  nut-lock.,  tie.  ..II  fi 
.piked,  15  to  the  8o-fl.  rail,  .paced  2-ft.  rente 
square  to  the  track,  laid  to  a  line  on  the  righl-lui 


uare  ami  sup- 

'  'till 
center*, 
the  right-hand 


ENGINEEBSM30CIETIES. 

AMERICAN  SOCIETY  OF  CIVIL  ENGINEERS. 

Tho  society  met  Wednesday  evening,  April  10, 
Maj  (Sen.  W.  Dresser  in  the  chair ;  Mr.  John 
llogart.  secretary. 

The  deaths  of  two  mcmljera  were  announced  : 
Prof.  tr.  U.  Forabey.  of  New  Orleans,  and  (  apt. 
C.  W.  Howell  Corp*  of  Engineers,  C.  K.  A, 


Mr.  Rkardo  Oroeco.  C.  E..  of  Mexico,  exhibited 
and  explained  the  plans  and  profiles  of  the  pro- 
posed works  of  drainage  of  the  valley  and  city  of 
Mexico.  The  explanations  were  translated  bv 
Mr.  Tbeophilus  Masac,  C.  E. 

The  city  of  Mexico  is  situated  in  a  basin  without 
natural  nutlet.  The  Lake  Texcoco,  within  a  very 
ahort  distance  of  the  city,  in  times  of  flood  over- 
and  affect*  deterinusly  the  city  to  such  an 
'  that  its  aanitnry  condition  has  become  very 


A  short  distance  further  from  the  city  are  the 
lakes  Chaloo  and  Xochimilco,  which  also  overflow 
towards  the  city. 

Three  other  lakes  at  more  considerable  distance* 
are  In  the  same  basin.  There  are  no  natural  out- 
lets, only  evaporation  lowering  the  area,  of  the 
waters. 

The  extreme  desirability  of 


from  this  basin  has  been  long  felt. 

In  the  17th  century  SVflor  Enrico  Martinet,  an 
engineer  under  the  Spanish  authorities,  con- 
structed a  tunnel  partially  through  the  mountain 
Nochistnngo,  which,  however,  never  was  entirely 
completed.  Many  yean  aftcrwnrds.  Jesuit 
fathers  made  an  open  cut  down  to  the  tunnel. 
This  work  cost  a  very  large  amount  of  money 
and  many  lives.  Proper  slopes  were  not  main- 
tained, and  the  earth  caved  in  frequently. 

The  drainage  has  never  been  properly  kept  up. 

SeOor  Oroaco's  plan  is  to  coostruct  an  open 
canal  upon  such  grade  as  will  entirely  drain  the 
lakes  Xochimileo,  Chalco  and  XaltocoD,  and  also 
maintain  at  regulated  surfaces  the  lakes  Texcoco 
and  Zumpango. 

Through  the  city  of  Mexico  are  to  be  constructed 
sewers  flushed  by  the  waters  from  the  lakes, 
which  are  carried  to  a  common  conduit:  where 
the  sewage  ts  purified  by  deposition,  the  solid  mat- 
ter to  be  used  for  fertilisation  and  the  water  car- 
ried away  in  tin  -  canal.  Tike  whole  length  of  the 
canul  would  be  about  50  miles  ;  expense  about 
•7,000.000. 

Maps,  profiles  and  plans  executed  in  a  remark- 
ably fine  manner  were  exhibited. 


shout  the  city,  a  reception  by  the  citixena  of  Phil- 
delphia  was  given  on  Wednesday  evening,  and 
the  society  subscription  dinner  was  given  on 
Thursday  evening.  The  following  papers  were 
announced  to  be  read  at  the  meet' 

' '  Result,  of  a  Tost  of  Upright  I 
ing  Engine."— J.  8-  Coon. 

"The  Chronograph  for  Engineering  Purposes, 
with  the  Hipp  Escapement."-  W.  R  Eckart. 

"  On  the  Several  Efficiencies  of  the  Steam  En- 
gines—Robert H.  Thunton. 

"The  Thermodynamics  of  Certain  Wnrtbington 
and  Other  Compound  Pumping- En  ginc*-"—.H.  W. 
Robinson. 

"Determination  of  Heating  Surface  of  Venti- 
lating Flues." — Wm.  P.  Trowbridge. 

"  Note  on  the  Economy  of  the  Windmill  as  a 
Prime  Mover.-— Alfred  R.  Wolff. 

"  Screw  Propulsion."— John  B.  Root. 

'•  A  Standard  Guugc  System."— George  W.  Bond. 

"  Description  of  tin-  Edison  Steam  Dvnamos  in 
the  New  York  Central  Station."— Thomas  A.  Ed- 
isoo.  Ph.  D..  and  Charles  T.  Purter. 

"  On  Rankine's  theories  relative  to  the  Econ- 
omy of  Steam  in  the  Cornish  Engine."-  Wm.  P. 
Trowbridge. 

"  A  Comparison  of  Turbines."— Nannn-I  Weli- 
her. 

"Steam  and  Air  Economy."— Sam  n<-l  Mc- 
Elroy. 

"Steel  Ships  and  Modifications  of  Models  to 
meet  the  requirements  of  the  Ocean  Carrying 
Trade."—  Henry  W.  Gorringe. 

"  Experiments  on  the  Specific  Heat  of  Plati- 
num."— John  C.  Hoadlcy. 

'.Positions  of  view*  upon  Mecluinirul  Draw- 
ings."— A.  Faher  Du  Faur. 

Shafts. "-Prof.KJ.  B?' 

"  Note  on  the  Action  of  a 
Wuoi]  used  as  a  Non-C«nduct< 
pipe*."— Prof.  Fred.  Ilutton 

"  Built-up  Work  in  Engine 
Horace  Sec. 

••  Efficiency  of  the  Steam 
Thurston. 

"  A  Spring  Fan  for  Poppet-valve  Drawings,  "— 
Gracio  Curtis, 


Construction." — 
Boiler."— R.  H. 


THE  AMERICAN  SOCIETY  OF  MECHANICAL 
ENGINEERS. 
The  spring  meeting  of  this  society  was  held  this 
week,  commencing  on  Wednesday,  at  Philadel- 
phia. The  Engineers'  Club  extended  the  tm  of 
their  rooms  to  the  society  as  headquarters,  ami 
the  sessions  for  reading  papers  were  held  in  the 
lecture-room  of  thr  Franklin  Inatitote.  Excur 
aii.ua  were  made  to  the.  several  points  of  interest 


ENGINEERS'  CLUB  OF  PHILADELPHIA. 

KKTOKD    OF    REOtll.AB    XKETTNO— APRJ1.    I,  1882. 

President  Rudolph  Hering  in  the  chair.  Twenty- 
live  members  and  two  visitors  present 

Mr.  C.  S.  d'hivilUers  read  a  description  of  the 
construction  of  the  Philadelphia  *  Long  Branch 
Railway. 

Mr.  D.  McN.  Staufler  read  a  paper  upon  "  Brick- 
work under  Water-pressure.'  During  the  con. 
struction  of  the  tunnel  under  Dorchester  Bay.  in 
Boston,  it  heesmp  necessary  to  construct  a  brick 
bulkhead  that  had  to  withstand  the  pressure  due 
n  water  column  102  ft.  high,  and  as  it  was  in- 
tended to  shut  off  a  leak  amounting  to  249.000 
gallons  per  24  hours,  it  had  to  be  water-tight. 

The  tunnel  section  at  the  point  selected  for  the 
bulkhead  was  practically  10  ft.  square.  The  bulk- 
head was  built  directly  across  the  tunnel.  no  it. 
in  front  of  the  heading  where  the  water  waa 
struck.  Flank  dams  filled  wrth  puddle  clay  were 
first  thrown  across  the  runnel,  each  side  of  the 
bulkhead  site,  and  n  ti  in.  wrougbt-iron  pipe  used 
to  carry  off  the  water  during  construction — the 
pipe  being  built  into  the  brickwork.  An  arched 
form  was  adopted,  4  ft.  thick  at  the  crown  and  2 
ft.  rise  in  a  span  of  10  ft.  Hard,  burned  bricks 
were  used,  btd  in  mortar  made  of  one  port  Eng. 
Portland,  one  part  Newark  Roaendale.  and  two 
part,  clear,  sharp  sand— a  compound  found 
equally  as  strong  as  Eng.  Portland  and 
sand  one  to  one,  and  having  the  advan- 
tage of  working  smoother  on  the  trowel,  nnd 
adhering  belter  to  brickwork  in  wet  place*.  Skew- 
backs  for  the  arch  were  roughly  picked  oat  in  the 
rock  at  the  side*.  After  the  cement  had  set,  the 
water  was  shut  off  by  screwing  a  cap  on  to  the 
outer  end  of  the  6-ln.  cap.  The  pressure  against 
the  wall  waa  TVs  lbs- per  square  inch,  or  about 
510  toes  distributed  over  the  face  of  the  bulkhead. 
The  wall  was  tight  for  about  48  hours;  then  the 
water  came  through  the  brick  itself,  rather  than 
through  the  joints,  in  amount  equal  to  one-half 
tin-  original  volume. 

The  wster  was  let  off  and  a  second  experliikent 
tried.  The  main  wall  was  torn  down  sumcientlv 
to  allow  men  to  pass  behind  it,  and  a  second  watl 
only  12  in.  thick  was  built  back  of  the  first,  and 
2  ft.  distant.  The  space  between  these  walls  was 
well  rammed  with  puddle  clay,  extending  to  the 
rock  on  all  sides.  The  second  wall  was  mode 
purposely  light,  aa  it.  yielding  to  the  pressure 
would  only  more  effectually  consolidate  the  i  biv 
between  it  and  the  unyielding  wall  in  front.  The 
bund  used  in  the  main  wall  was  one  so  laid  that 
there  was  no  continuous  horizontal  joints  through 
the  wall. 

The  result  of  the  laM  construction  was  to  rom- 
pletely  shut  oil  the  water  from  this  leak,  at  a 
great  saving  of  fuel  and  pumps.  The  Dorchester 
Day  tunnel  is  ".>**>  ft.  long,  with  its  average  in- 
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nont 


vert  grade  143  ft. ,  below  low-tide  mark  in  the  bay  icqultj  about  beams  subjected  U>  both  pertnani 

'  oh  it  passe*.     Tho  tunnel  1*  driven  "n*41*  *"?  occasional  girder  .train  called  out  *u 

able  a  reply  as  Mint  of  Mr.  Joseph  A.  Beaumont, 
C.  E. ,  especially  aa  I  have  never  happened  to  nee 
the  case  treated  in  books. 

Hi*  formula'  are  excellent,  and  correct  aa  far  aa 
I  have  analysed  them,  and  we  disagree  only  on 


through  a  formation  of  clay,  slates  and  oonglom 
eratee  for  its  entire  length;  lock,  very  seamy,  and 
much  water  encountered. 

Mr.  E.  V.  d'lnvillieni  read  a  paper  by  Mr.  O.  B. 
Harden,  of  the  Pennsylvania  Geological  Survey,  |  ■ 

entitled  <<  Torsngraphical  and  Geological  Model-  ! P°'n». «*  to  resultant  of  permanent  tension 


He  locate*  it  in  the  center  of  a  link  chord,  but 
it  is  inadmisaahle  to  use  it  in  a  riveted  truss. 


ing."  in  which  the  method  pursued  by  the  survey 
was  explained,  and  the  text  illustrated  by  photo- 1  99* 

graphs,  »nd  models.     The  requisite  for  •  good  j  P2,^T"^.r^^,,^L?'_^..rT.e,!4._t™™  |  usually  given 


model  la  a  good  ronton r  map  of  the  ground  to  be  ***  e™  ■'rains,  etc.,  impossible  to  calculate,  but  I !  oompany  U  usually  held  as 
illustrated,  with  contours  10. 20  or  100  ft.  vertically  1  contend  that  in  center  of  panel,  say  10 ,  the  chord  |  The  atyfr  of  truss  is  addon 
apart.    The  lumber  used  by  cigar- box  makers  is  tonalon  hi  practically 


nu  virtually  distributed 


apart.  The  lumber  used  by  cigar- lx>x  makers  is  wruaiun  is  iiraniianj  anu  vinoauy  umnnwni  but  litUe  cmune  to  ge 
best  suited  for  modeling— of  a  thtckneas  required  !  equally  over  net  area  of  chonl,  and  ita  resultant  at  the  time  when  tilt 

a  .  *  ■     .        i  .-w  a       a  A.  I  sa .   T  .     ■  n   iu.nl  as  !,....  .   f   .       .  .  .  /   .  r  1  _   .      I  .  *  i ...  —      ^*L.  £aI    a    .  I         a      ...9    _  a\*.  


|  Mm  ttyltt  of  truss  which  gave  way,  and  tbe  name  of 

builders? 

Would  it  not  be  well  to  state  the  first  two  items 
I  in  all  your  notices  of  bridge  failures,  aa  a  matter 
of  general  useful  information '/ 

Respectfully,    Alfeed  W.  Bl  rjuxl. 
(We  publish  all  these  news  items  as  we  get  them 
I  from  exchanges  or  correspondents.  Causes  of 
I  bridge  failures  are  usually  too  indeterminate  to 
I  be  given  at  once.   The  names  of  builders  are  not 
For  railroad  bridge*  the  railroad 
Mir  rcs|Kinsibtc  party, 
i y  !e  uf  truss  Is  Seldom  described,  snd  there  is 
but  little  chance  to  get  particulars  of  the  failures 


by  the  vertical  scale.     On  a  scale  1.900  ft.  to 


.  Jiey  occur  and  can  be  better 

„  acts  in  center  line  of  gravity  of  chord  suction.  This  determined,  and  after  that  there  is  still  leas  chance, 
an  inch  the  boards  will  be  A  of  an  inch  thick  is  always  assumed  in  dividing  wh<de  strain  by  _En.  E*u.  News.] 
and  re  present  100  ft.  in  height.    The  contour  line  »re*  *°  getstrain  per»(uan-  inch.  If  strainon  eurh 
marked  upon  the  base  and  the  one  next  above  it  inch  j» lrpa  were  not  assumed  equal  no  such  cal- 
are  traced  upon  boards  cut  the  exact  sire  of  the  culation  would  be  possible. 


Assuming  this  for  the 

base,  and  the  lowest  or  outer  one  of  the  two  is  |  present  it  may  l*>  of  interest  to  give  Mie  actual 
sawed  through  by  a  jig-saw,  the  upper  or  inner  i  case  referred  to. 


one  serving  to  mark  the  place  for  the  next  suc- 
ceeding hoard.  Theao  are  nailed  on  with  sprigs- 
glue  being  used  where  from  the  sharpness  of  a 
piece  a  nail  would  split  tbe  wood.  The  wooden 
model  is  then  waxed — thr  wax  being  worked  down 
until  just  the  edges  of  the  boards  are  seen,  and 
until  it  presents  a  smooth  appearance  and  fac- 
simile "i  the  topography.  The  model  ie  then 
rubhed  with  linseed  oil,  and  ia  then  ready  for  cast- 
ing in  plaster  of  Paris.  Care  should  be  taken  to 
eet  the  oil  in  on  the  low  places,  as  on  this  depends 
the  facility  with  which  the  negative  can  be  re- 
moved after  the  setting  of  the  plaster.  A  cast  is 
then  mutle  with  planter  of  Paris,  filled  in  around  a 
frame  to  the  requisite  thickness,  nnd,  after  taring 
allowed  to  dry  fur  about  an  hour,  it  U  removed 
from  the  original,  smoothed  up  with  it  tile  or 
knife  edge,  and  coated  with  sliellac  varnish.  From 
this  cast  a  positive  is  made — pursuing  the  same 
method  as  before — and  Is  dried  and  scraped.  The 
sides  are  smoothed  up  for  tbe  sections,  and  after 
being  varnished  the  model  is  ready  for  the  color- 
ing—representing the  different  geological  form- 
ations. Streams  and  geographical  features  being 
added,  Uie  model  is  complete. 

Howard  Murphy, 
Secretary  and  Treasurer. 


00BBESPQNDEM0E, 

DECIMAL  METAL  SCALE. 

Laxevilax.  CL,  April  IT.  187S. 
Editor  Emh.n  eeju:s<j  News  : 

Having  for  a  long  time  felt  the  want  of  a  good, 
bandy  decimal  metal  scale,  I  would  say  that  dur- 
ing the  past  winter  Stephen*  &  Co. ,  of  Rivertoo, 
Ct. ,  manufacturers  of  folding  rosewood  rules, 
have  made  me  one  of  German  silver,  1  ft.  long, 
In  wide  and  about  J0  of  an  in.  thick,  gradu- 
ated on  one  edge  on  each  side  to  inches  and  ,',1  hs 
Min  whole  length. 

One  other  side  metrically  beginning  at  the  cen- 
ter and  running  each  way" to  the  end  of  the  acale, 
each  about  158  divisions. 

The  other  aide  is  graduated  to  feet  and  ,4,1b* 
the  whole  length. 

The  scale  ia  well  made  in  every  particular. 

If  some  dealer  would  order  a  quantity,  I  don't 
know  but  that  it  could  be  retailed  for  42.  and  at 
that  price  a  boxwood  scale,  with  its  liability  to  > 
warp,  is  no  object  to  a  draftsman. 

D.  11.  •»  Oo."s  triangular  German  silver  scales 
are  not  made  any  more.  Thnir  being  only  par- 
tially divided  and  their  high  price  were  great  ob- 
jections. Anv  order  Stephens  ft  Co.  may  receive 
will  not  IssneAt  me.  Mv  only  object  in  referring 
to  the  scale  as  I  have  is  because  it  deserves  it. 

To  find  what  degree  a  curve  is  on  :  Take  a  wire 
Bl.fi  ft.  long;  stretch  it  tight  and  straight  along 
the  inside  of  rail;  from  the  middle  of  tbe  wire 
measure  the  distance  to  the  rail:  every  Inch  so 
measured  represents  a  degree  of  curve. 

NutaOD. 


Chord  strain  {center  panel  i  was  SU.Oisi. 
Girder  strain  at  lower  edge  of  [  was  S9.H(b>. 
Mv  session  was 


PRICES  OF  LABOR. 

NoRTHKKV  PACIFIC  RxtLBOAD  CO.,  1 

Rockv  Mountain  Division.  '- 
Engineer  *  Oftlce,  Roceman,  Mont.  \ 
Bozeman  Pars  Tt  snei..  April  6.  I8HJ. 
Fjmtoh  Ks.hnkkrish  News: 

Dear  Sih:  Having  seen  uoUiing  in  EnOIXEXH 
IN'*  News  concerniug  wages  and  prices  uf  material 
in  this  vicloitv,  I  send  you  the  following  : 

Pi 

Ws, 


•■  brkkisrns 


.'  \i  |  >  net  area, .. 
vertical  plates,  ISx^J, .     0.5  44.t> 

3  bottom  hor.  plat,  s,  5x  tl.  -|n  » 
The  bottom  plates  were  not  to  lie  continuisA*, 
but  to  be  separated  a  foot  or  so  at  panel  points,  so 
tbe  chord  strain  SfM.oOO  would  be  taken  by  'it  « 
area,  and  the  girder  tension  of  .M>,80o  bv  the~6  net 
ares. 

By  Mr.  Beaumont's  formula 

I  net  =  MS.  t  —  EST  sod  t  =  5.4TS  . 
P      Ml      Pet        i , ,,  .1  ,  . 

A  +  -j-  ~  -j-  ~  P"  square  inch. 

The  engineer's  section  was  as  follows.  He 
called  for  the  same  channels,  and  plates  enough 
for  chord  strain,  besides: 


au7.«a 

n  aii*  a  «o 
j  ooa  son 

"  cemaiou  Isbonr*    ..  '1  Wft  l.on 

"  a  .missis  Istsiem,  rermentS       . . . .  :ia  iKitr  -Vi  t  o 

Men  are  in  demand  In  all  the  above  occupation*. 

In  K»i~lat». 

'  lines.     f°r  l.isu   (in  oa 

Sin,.  "    ur.-h   V.'Jf 

Iaiaihsf.    "  l.OOO   oo.,t»;»i.uo 

Qssi       »  ion   t  wm   s  ,oo 

Wood.       "  eoeit  „    .1  CM 

i  and  nothing  but  pine  or  fir  in  market. 

Yours,  trulv.  E.  H.  Hn  ni-r.ii. 

Atat.  Engineer  N.  P.  H.  H. 

SPIRAL  riTR\>X 
T.  I-  O.  K.  K..  JaLTII-ak.  Mexico,  r 
March  31.  18ft-.  \ 
EiuioM  KNOI.xutklv<  News; 

SlK  :  (m  page  7S.  in  yc«ir  issue  March  II,  plesae 
correct  the  following  error: 
Formula  \  1 1 1    should  Is* 

*-*       J—  (S  «-l)  (»-!)  ««. 


Yours  truly. 


W.  H.  Fev. 


BRIDGE  AND  TUSNEL  BTAT1STICS. 

Sodth  Pknnsvlvam.i  Railkoao.  I 
Bedposa,  Pa.,  April  IT,  wet.  • 
KuiTOE  Em.iskeri.sk  News: 

Dear  8n:  Will  you  be  kind  enough  to  tell 
through  the  columns  of  Emum  ikim,  Sews,  where 
I  can  find,  in  cheap  form,  statistics  of  bridges  and 
tunnel*  built  in  this  and  other  countries,  together 
with  description  and  cost  of  such  works,  and 
oblige  HCMCVSEJI. 

[We  do  not  know  of  any  work  on  the  subject, 
but  possibly  some  subscriber  diss:  if  so,  we  will 
be  pleased  to  hear  from  him.  -En.  F.su.  Ngwa.] 

RECENT  INVENTIONS. 


•  1'.'  [  •  net  area   ij.ij , 

t  plat.  -  total  net  area  37.1  ,  k'  4 

f  =  •5s,  net  nioiueut  of  inertia, 

then 

-t    ^      -  W.Wkl  lbs.  per  square  inch, 

which,  while  coming  within  the  limit,  wastes  n 
large  amount  of  iron  in  upper  half  of  chord. 
Now,  make  my  bottom  |4ate  say  ft  X  1. 


=  *.m>  lbs.. 


MAXIMUM  STRESSES. 

Pobtik.  Ark..  April  It.  lfSH. 
Editob  EvoiXEEitiNO  Nswa : 

Having  just  received  your  paper  for  April  I,  I 
notice  that  in  the  communication  on  Maximum 
Stresses  in  that  number  I  have  given  only  the  expres- 
sion for  tho  maximum  compressive  stiess  in  the 
ton  flan.-e.  and  have  omitted  that  for  tbe  maximum 

P  Ptf 

tensile  stress,  which  cannot  exceed  ™  +  — y 

^J-,  In  which  .W  i»  Mial  due  to  tbe  weight  of  ler  lauiel,  as  the  girder  is  continuous  or  fixed  at 
/  each  end.  Truly  yours. 


.  Then 

f  —  11.14  /  —  T.S7  net.  and  net  anu 
f  Mt 

.1  r 

which  ia  very  uesr  the  engineer  aui  weighs 
141  lbs.  per  foot  against  his  ltw  lbs.  per  foot. 

My  first  section  was  130  lbs.  per  foot. 

This  is  without  using  Mm-  central  force  /V  at  ail. 

m 


>   I  have  taken  .V 


MOXAL  PLAU. 

A  uovel  sigual-fiag  holder  coUsisU  of  a  ujrlin> 
dricul  hollow  rod  provided  with  s  (lot  in  each 
end.  The  ends  of  tlie  rod  are  each  provided  with 
a  roller  around  which  the  flags  are  rolled.  The 
rollers  have  each  a  bead  or  projection  at  the  ends 
of  the  rod  by  means  of  which  the  nag  can  be 
wrapped  around  the  roller  when  desired  and  thus 
drawn  in. 

CTHKkT  PAVEMENT. 
This  improvement  consists  principally  of  a 
foundation  for  street  pavements.  It  contemplates 
placing  plank*  arched  transverely  across  the  street, 
and  connected  bv  longitudinal  wooden  strips 
secured  at  intervnls  ucrtssi  said  plunks  in  a  direc- 
tion parallel  with  the  sides  uf  the  street,  and  a 
top  covering  of  earth.  A  layer  of  broken  stones  or 
shells  is  placed  above  the  earth,  over  which  ia  a 
top  dressing  of  floe  gravel. 

II  Fa  TI  N  '  .  MTBEET-l.  ABS. 

Tlie  stove  U  locates!  in  the  bottom  of  tbe  car 
under  the  seats  between  the  wheel*.  The  heating 
done  is  provided  with  flange*  *up|KKlrd  by  thr 


door,  etc..  and  the  other  natation  is  the  same  ss 
before.  By  giving  a  place  to  this  addition,  you 
will  oblige,  Yours  truly, 

Jos.  A.  Bkauxomt,  C.  E. 


MAXIMUM  STRESSES. 
SPEiXOFTELO,  Mass.,  April  IS.  1881. 
Enrrojt  Exoi>EtwNO  News  : 
TVeir  fint :  I  «•«*  much  gratified  that  my  little 


ror  girder  moment  incen-  ,he  mr  alld  nM  •  wllich  a 

tached  to  a  smoke  pipe  or  flue  running  along 
under  the  seats,  and  up  through  the  roof  of  the 
car  in  a  corner.  The  fire-box  is  debtchably  con- 
nected with  tbe  Iks  torn  portion  uf  the  beating- 
dome,  and  is  provided  with  a  grate  and  inclined 
feeding  chute,  whereby  the  fuel  is  supplied,  snd 
the  fire  regulated  from  the  outside  of  the  car. 
SALAM1KO  SUPE-VALVE8  OP  STEAM  ENGINES. 

This  novel  method  of  balancing  and  lubricating  a 
shde-valve  consists  in  exposing  the  face  of  the 
valve  to  the  action  of  the  pressure  of  lubricating 


W.  H.  H:  rk.ij  C.  E. 

BRIDGE  FAILURES. 

OAELANb.  Cal.,  A jiii  1  10,  Iffttt. 
Editor  Enoim-lkimi  News: 

We  note  in  you  Issue  of  March  25  an  item  of 
bridge  failure  at  Lathrop,  on  the  Dea  Moines  & 
Oaceolu  Narrow  Gauge  Railroad. 
Can  yon  give  a  subscriber  the  cause  of  /ai'fmre, 
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material,  which  la  contained  under  pressure  in  a  Urn  it  ha.  .1-,  ^ 
reserroi,  or  supply  vessel  separate  fn»  .he  boiler 

oraource  or  supply  of  the  motive  ngenl  which  act*  ^                   tbc  E)  Sl)[tJ  ,llH,  towards  Msravstio. 

upon  the  hack  nf  the  valve.     The  tviiislnirtinn  of  ^  iaW,.,.  nn>  n>nct«im»  which  the  Mexican  National 

this  engine  c >nipri«c-*  n  cylinder  nud  a  slide-valve  oi»trui-li.m  Company  oa«  scqiiircd  by  tn>ii>f»r  from 

having  a  cavity  between  the  valve  face  and  wot.  tb»  ..rlginsl  grantee*. 

A  pipe  is  pruv'iilrd  for  supplying  tt  lubricant  under  These  word*,  earning  as  they  do  the  weight  of 


asure  to  said  cavity  fiom  a  reservoir  distinct 
rparatc  from  the  lioiler.  A  throttle-valve  in 
provided  for  cutitrollinK  the  admission  of  steam  to 
the  valve-cheat,  and  a  valve  for  controlling  the  ad- 
mission of  the  liihrimnt  to  raid  cavity.    A  device 


the  utterance  of  the  Chief  Magistrate  of  the 
country,  show  clearly  aud  without  exaggeration 
Ihe  progress  American  railway  enterprise'  un- 
making in  this  republic. 
Excepting  the  Aoglo-MesVan  line,  which  is 


Pari*)  are 


Cf_ **-peK>l-4  i 

introduceil 

is  employ  e!  to  connect  the  two  valveiso that  they  I  ^^C^TajBEm^i*  runs'from  Vera      House  OHf^J^  "VSL-n  ,  ft, 

ran  he  o.wra.ed  Mm.,IUin.,n.*ly.  Vtut  to  thia  cay.  Mexico  is  .  Iteld  entirely  new  to  ,  ^*  f"ilT-  mZS  t  ft  w^4>     The  "xVrementa 

ra»M.X  ra  uxxwirtirw.  railroad  enterprises.   It  i»  therefore  not  ..range    «  »  ^'^^fJA'JSS'  into  thS.  hut  on 

The  draft  of  the  furnace  i.  downwardly.  It  em-  <hat  An,er,can  companies  <^  »»^*  |  »™.  ^  rt"inl  Ml  .^deposit  and  ,nu-t  bo 
ploy,  a  tulaiUir  water-grate,  competed  of  two  or  ^^J^^*"  only  '*  B°""""n'"' ' X  tOCt  |  drawl! [mto  the  Twer  with  a  sen 

The  Central  Railroad  is  pushing  ils  works  fo 
ward  rapidly,  but  In  ils  favor  we  must  note  that 
the  line  luissc*  from  this  city  to  the  heart  of  the 


» lin«s  of  transverse  tubular-bar*.  A  water 
apace,  which  forms  the  bottom  of  the  ash-pit,  w 
used.  Thi*  water-space  comiiiunH-ates  with  the 
boiler.     A  pendent  partition  forma  the  front  wall  th 

of  the  fuel  chamber,  and  projects  below  the  grate,  rejniW.c  oyer  Unmet*  winch  pr,.*n.  no  enRme-  r- 
thetlame  and  products  of  comlaisliun  i  ing  d.fllcultitM  whatever;  it  is  like  budding  c«er 
on  the  water  sost-p  ,,ur  great  Western  prairies.    On  the  other  hand. 

.  „_„  „  I  the  Mexican  Noiiomil  C,onsiruclli>n  Company  haa 

OF  MEASCRlPlei  HEAT  Bt'rPUBD  BY  STEAM.    ^        eacnnntn  (on|y  «ve  ll>ll«  from  this  capi- 
A  late  and  novel  process  for  determining  the  U|(  perhaps  the  greatest  ubstacUacf  any  road  ever 
amount  of  heat  imparted  by  Bream  in  a  steam-  e^it  •  every  thirty  yard*  allow  a  bridge  or  a  deep 
heating  apparatus,  consists  in  measuring  or  weigh-  cut  nr  pprlinpi  an  immense  filling,  ami  every  half 


urged 


The 


ins  the  water  condensed  in  the  apparatus,  and 
therefrom  estimating  the  correlative  amount  of 
heat  due  to  the  condensation,  reference  being  had 
to  the  pressure  or  temperature  at  whic  h  the  steom 
ia  supplied  to  the  apparatus.  The  successive  steps 
axe  as  follows:  i  .  supplying  .lie  steam  at  a 
known  prrssure  or  temperature  to  the  steam-heat- 
ing apparatus;  second,  condensing  the  steam  with* 
in  the  apparatus:  and.  third,  measuring  or  weigh- 
ing i h«  condensed  water  as  a  basis  of  estimate  in 
calculating  the  quantity  of  heat  supplied. 

NOVEL  VALVE  UKAII. 

This  device  consist*  of  a  driving-shaft  ami  an  ec- 
centric that  driven  the  valve-rod.    The  eccentric  is 
provided  with  an  elongated  slot,  through  which 
tlie  abaft  pasties.    Two  weights  are  arranged  utsui 
the  opposite  sides  of  the  driving  shaft  and  ap- 
pliances to  connect  either  one  of  said  weights  tu 
the  eccentric,  whereby  the  varying  oentrifugat 
force  of  the  shaft  through  the  medium  of  the  con- 
nected weight  is  made  to  move  the  eccentric  into 
position  to  lengthen  or  shorten  the  travel  of  the 
valve,  whatever  may  be  the  direction  of  rotation 
of  the  driving-shaft. 

niPRovKD  MiM.N'i  rimr. 
This  pump  haa  a  telescopic  extensible  section 
which  carries  a  valve,  and.  at  its  lower  end,  a 
conical  strniner  of  greater  diameter  than  the  sec- 
tion, so  that  whether  the  pump  is  elevated  r.r  low- 
ered, the  distance  between  the  valve  and  strainer 
is  uniform.  The  strainer  is  made  conical  and 
larger  than  the  said  telescopic  section  so  aa  to 
obtain  a  large  straining  rtrea,  w  ith  perforations  at 
an  angle  to  allow  of  the  escape  of  debris.  Inside 
the  telescopic  section  is  a  working-barrel  pro' 
with  a  reciprocating  roil  ami  bucket-valve, 
-  x,  D.  C.  F.  B.  ° 

MEXICAN  AFFAIRS. 


mile  tins  at  least  two  curves — such  curves  as  only 
a  narrow-gauge  line  amidst  mountain  gorges  could 
carry.  The  \ie»s  along  this  portion  ot  the  route 
are!  extremely  picturesque,  yet  make  timid  travel- 
ers tremble  when  they  see  on  one  Hide  the  im- 
|  menae  lieigbtsof  the  mountain  ranges  above  them 
I  and  on  the  other  the  great  depth*  ot  the  gorges  be- 
low.  It  is  an  illiipi  .tion-.i  fa-tt>i»t  Ihe  I  wo  maui 
lines  of  railmad  in  Mexico  n  re  the  CcntriJ  and  the 


at  prese  nt  to  sul 
branches. 

Up  to  IH67  they  were  cleaned  at  the  owners_ex- 
pense:  sinns  they  are  cleaned  by  the  city, 
length  of  Ihese  brick  passage-ways  IB  24.1.4 

Nuintter of  cfM-Dools •Ml  mnslaiuft-  

Xuralier  ot  biUl.llq««  cuoacwwcl  wilt»  sewers  UW 

ppipcisAI.  OF  SCWAOE. 
The  solid  matter  that  is  taken  from  the 
branches  and  sewers,  also  tho  content*  of 
nc»>ls.  are  tilled  into  barrels  and  carted  to  the 


and  townd 
there  dia- 


nal."  where  they  are  placed  on  lighter* 
to  Us  junction  with  the  Danube  and 
charged  into  the  current. 

Sometimes  small  quantities  are  sold,  for  a 
as  manure. 
The  sewage  discharges  into  the  canal. 
At  low  water  its  pollntion  is  estimated  nt  one 
part  sewago  to  H.50tl  parts  river  water.  Ordinarily 
-  i  It  is  one  part  sewage  u>  3. BOO  P'\rt\Jlv"  ™a'"" 

Natl,  i  at,  :  i  sat,  '■  Ihe  *   k  ■'■■■■:>"  m:d  :lie  1  > i         i ,  :,nd  debars,  ird  1  "  '  1111 

*  templnfeU. 

Mil.NTKSANOK  OF  hEWI.HAtlE  WDRKli. 

/lji|j|ioacv». 

The  contents  ot  cess  |sk>1s  and  the  ch-anings 
from  the  sewers  are  lemoveU  in  casks  of  woc<J, 
stronglv  huill  aud  provided  with  tightly  fitting 
c.iveis.'Th.-seare  again  removed  on  boats  ot 'scow, 
speeiallv  constructed  for  the  puipuse.  Both  cask* 
and  boa'u  belong  to  the  city.  Besides,  ordinary 
BCtaping  and  hauling  tools  are  used  for  cleaning 
the  s 


Palmer-Sullivan."  The  latter  traverses  the  richest 
stales  of  the  republic— the  producing  fields  of 
Mexico— while  the  former  touches  llie  populous 
cities.  However,  investment*  in  both  lines  will  he 
remunerative. 

Other  projected  railways  may  or  may  not  he 
built,  and  if  constiucted  may  or  may  not  "  pay," 
in.  we  s*v  at  home,  but  disinterested  and  roriqie 
tent  judges  who  know  this  country  thnrougnly 
affirm  Unit  "  Ihe  Central  and  National  iSymon- 
Nii  kc  rson  ami  l'alnier-Sullivan)  will  |iay  Iran  Ihe 
start." 

The  completion  of  these  two  roads  will  result  in 
■fits  for  theshsreholilers  and  ali-o  in 
market*  for  the  northern  republic. 


From  the  .New  York  Borfcl  of  the  18th  we  take 
the  following  ilems  communicated  by  Ms  Mexican 
correspondent  : 

At  6  o'clock  p.  M.  on  the  1st  inst.  a  salvo  of 
twenty -one  guns  announced  to  thedenizens  of  this 
capital— a  city  that  now  pre'.ers  the  sound  of  the 
locomotive  to  the  roar  of  cannon,  which  has  so 
often  Iwen  the  signal  of  fratricidal  massacre — 
tbat  the  Federal  Congress  was  about  to  be  formally 
opened  by  the  President. 

I  hope  to  be  able  to  translate  the  Executives 
message  In  extenso  to  rourrow,  but  for  the  moment 
can  only  quote  what  he  said  with  regard  tu 
American  railroads,  which  was  literally  us  follows: 

White  the  republic  bss  been  twiaying  uninterrupted 
I *<*,'..  tba  materisl  Impcovsmeiiu  which  are  under  the 
direction  of  the  llepartrarnt  of  ruUlc  Works  have  been 
continually  developing  tbruugbixut  tlw  llrolu  o<  tht 

'  construction  throussh- 
nis  that  it  would  be 
fare  1  now  limit  mv 
hich  sre  the  tno>t  ini- 


SEWERAGE   OF    EUROPEAN  CITIES. 

(Continued  from  pagt  1J4.) 

PART  IV.  — VIENNA, 
rettfiintioii. 

Ventilation  is  luul  bv  open  grates  in  the  man- 
holes and  partially  through  soil  and  rainwater; 
pipes  of  houses. 

Odor  in  the  old  wwers,  particularly  those  built  | 
of  rough  masonry,  Is  very  strong  at  all  times.  The  i 
odor  in  tlie  new  brick  sewers,  and  especially  in 
the  concrete  sewers,  is,  on  the  other  hand,  very 
slight. 

)fan  rind  Lamp  Ifolrt.  f'luthhuj  .sJAo/f*. 
Man-holes  are  usually  S  ft.  square  in  section.  A3 
X  All  centimeters,  increasing  in  sixes  toward*  the 
bottom,  if  very  deep.  Thry  are  placed  at  inter- 
vals of  about  200  ft.  apart,  and  are  all  ventilating. 
Usually  they  are  built  directly  over  the  sewer*, 
but  in  very  'fretruentcd  Htreets  inev  liave  sido  en- 
trances from  the  sidewalks.  the  grating  has 
holes  2  in.  square  bv  3  in.  to  4  in.  deep,  with  one- 
half  in.  of  metal  between.  The  iron  stepping-rod* 
are  placed  across  the  comers. 

(lutliet. 

The  gullies  van-  in  design  with  the  inlet.  Thcv 
are  sometimes  vertical,  in  the  curb  (Paris),  with 
an  opening  4  in.  by  12  In.,  and  sometimes  horizon- 
tal, in  the  gutter*,  and  covered  with  a  grating. 

•  with  catch-basins,  es- 


The  house-isissages  nr  drams  are  cleaned  lyttg 
itv  as  well  us  the  sewer*,  the  whole  of  which  i* 
r  tn»pection  Is  yerj 


three- 
Dtetvals 


cit. 

done  under  one  contract, 
thorough.  The  cleaning  is  done  at  certain 
periods.  House  passage*  tin'  -craped  cut  one  o  a 
month,  crsa-pools  areemptirsl  when  lb 
quarters  full.  Sewers  are  cleanesl 
varying  with  their  grade.  Those  with  a  Mitfl— 
thah  .'■ft.  per  l.CKXiare  cleaned  once  a  month,  those 
with  5  to  10  ft.  |»er  1.000  everj-  two  month*  all 
over  10  ft.  per  1,000  every  three  months,  wnen 
deposits  reach  a  greater  depth  than  3  in.,  a  special 
cleaulug  at  intermediate  limes  is  required. 

Besides  this  regular  cleauing,  special  cleaning 
may  be  done  on  private  complaints.  The 


The  railroad*  now  la  proews  o 
out  our  country  are  fl  >  Burner 
tesliou*  to  mention  them,  tlun 
observations  to  tboss  rue*eU  * 

pjartaost. 

The  Usxlcan  Central  KailpMed 
fall  operation  the  line  from  this 
it  is  conflilently  expected  that  tb 
long  before  tie  tune  stipulates 
expireeL   The  reallxatkm  of  thir 


>,p 


nv  box  now  in 
Oueretaro,  and 
fine  wul  reach  l^on 
by  the  coneesslnn  has 
ex]H*i-tation  will  place 


trictB  and  examine  them  after  each  cleaning  aud 
report  condition.  Full  record*  are  kept  of  this 
work  both  for  sewers  and  house*. 

The  cleaning  is  done  at  night  Ijetween  ten  and 
five  o'clock,  in  winter  to  six  o  clock,  and  its  extent 

'"  AU  filth!"™'.!,!*).,  etc..  Is  loaded  into  casks  and 
carted  to  the  canal,  where  it  is  placed  upon  boats, 
lowed  to  the  Danube,  and  there  discharged.  In 
the  winter  it  is  carted  to  the  Danube  and  dis- 
charged opposite  the  city.  The  casks  must  ba 
qnite  filled  an.l  the  empty  erne*  returned  in  a  clean 
condition.  The  cess-pools  are  emptied  bv  pump- 
ing the  contents  into  casks.  After  the  cleaning 
of  house-passngrs.theyare  slightly  flushed  with 
water.  Scwe»ra  have  no  flushing  arrangements, 
suc  h  as  pen  stock*,  movuble  dams,  etc  ,  although 
thev  are  contemplated  for  the  future.  The  con- 
tractor,  for  mainuining  the  sewer*  have  aljc.  to 
free  the  outfall*  in  tlie  Wien  Klver  or  canal  from 


objectionable  accumulations. 

In  1H7S  there  wa*  a  length  of  ffJO  miles 


of  sewers 


clcnnisl. 


the  center  of  the  republic  in  commeintcatlon  with  its 
chief  s»a-p-rt,  Vsra  Cruz.  It  U  prohihle  that  bv  Sep- 
tember next  the  section  f  remi  Paso  del  Norte  u>  Cbilina- 
hua  will  1st  antsbed,  nixl  thst  Uie  line  from  Tainpteu  to 
San  Louis  sill  be  emit*  ndvsncxd. 

The  Sonora  Ksllwav  Comiuinr  has  completed  the 
line  freem  tbe  pirt  of  ttiiayroas  b .  the  city  of  1 
sill,..  There  ar.  now  105  kilometer*  of  this  road 
fi>r  traffic 

Tbe  Mexi-san  Kali..«al  ( v.nstrnction  C-.ni|»«ny  i* 
forward   Its  works  em  the  Toluk*  IHvujon 


reads 


Many  gullies  are 
pecially  in  the 
trapped. 

Toe  gullies  are  placed  in  tlie  block,  not  at  street 
comers.  Tbe  curbs  are  12  in  to  14  in.  broad,  and 
their  height  above  the  gutter  is  generally  3  in.  to 

Material*  and  comtruction. 

Sewers  are  built  of  bricks  and  concrete.  Pi'*-* 
are  also  to  be  used  in  future. 

Bricks  are  of  the  beat  and  are  ordinary  and  ; 
wedge-Bliapeel.    In  the  arehe-s  both  kinds  are  lined 

in  alternating  course*.    Dimensions  or  the  Aus- 1    The  paymentB  for  new  se-  . 
Irian  biicks  are  IP.  x  V;  X  2',' in.   The  brick- 1  tliat  pro|K-rty-owners twar  one-thinl,  i.  f., onr-sixth 
work  is  built  of  concentric  rings.  ' 
ia  a  heavy  coating  of  etWM  lo 


(Xi»T  or  BEWERAUB  WORKS. 
Jlfunajivin'-nf  and  maintenanci 

isss  ss  or  s  KS3m.i.  m 


etl.TOO 
20.000 
SUM,  ITU 

divided. 


render  the  work 


water-tight. 

C.merete  sewers  are  b 
ever  the  cost  is  not  tc*> 
made  of  planed  east  iron. 


ilt  In  preference  when* 
great.    Tho  rsmu-rs  are 
the 


ch  give* 


►25"!!*  ft>^™ -Jg-JB*Lg.  [„nil »  J-  T.m 'or  a  great  degree  of  smoothness.    The  heat  Portland 
Sttv  HISdo  t  Va^illnn  m ,  eemnt  is  used,  in  .  he  propoition  ,  ,f  I  t.i  9  of  sand  \  cost  „f 


on  each  side' of  street,  and  the  city  two-thirda  of 
the  expense. 

The  tmvment*  for  cleaning  house-drain*,  pas- 
sage nnd"cess-|KK.ls  are  made  by  the  city,  but  tho 
amount  i*  reimbursed  by  owner*  lu  pro]>ortion  to 
4-ssed  volue  of  prop  rty. 

Cirtufrucfion.  ...... 

s«rn  up  to  1**0.  »ts>nl  »4,aOO,00» 
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SATURDAY,  APRIL  2S, 


EDITORIAL  ANNOUNCEMENTS. 

«jnm  *t  Hnb.rrlptlon.  To  the  United  Mataa  ul 
Ogajg,  94  iwr  annum.  Imrluillnc  ikmicp;  all  parts  of 
XMrope,  ffi.  payable  In  advance,  Kcrcltunoe*  at  the  rink 
•»*  lhs  mitAtrtbrr,  qrInm  mails  l>v  rvirt«ierv.l  letter  or  by 
Ara/t,  check  or  1'.  O  order,  payable  to  (J so.  II.  raoeT. 

u  or  AelTertlalsur.-Oae  Inch.  IS  Kara,  one  inarr- 

,  J.  JS;  one  BOO«lh,»fl  fiO;  three  months.  JIT;  kI>  months, 

•SO:  one  rear.  fao.  Hpeeral  rate  for  larjte  space  anil  long 
Una.  « III  U-  irivrn  nn  ■ppUoaUon.  Advertisement*  inserted 
tor  teas  than  Uire*  rarmlna.  iwj.bi-  In  advance,  for  looter 
time,  payabl*  quarterly  - 

Article,  far  Publication  la  the  current  number 
atn.ubl  be  rwelTed  at  (be  office  of  puhiicaUoo  not  later 
than  Thursday  nionuna-,  nnil  *tlvrrt**cit*fiits  not  later  Iban 
Friday  noon. 

Correapondenre  upon  subject*  which  naturally  belonjni 
to  lb*  i.n.rtnce  „f  Uib  Journal  -  solicited. 
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Tbe  famine*  of  im-uaLe*-*  are  hulled  to  Six-usnpany  tbem. 


i  of  tbe  pro- 
e.tW..htn|f 

It  (Taney,  Corps 


THE  UNIOX  I.EAtlPE  AND  THE  NEW  YORK 
CITY  WATER  flUPi'LY. 


It  ia  known  that  tbe  chief  engineer.  Intuit-  New- 
Ion,  t>f  the  Crolon  Aqueduct  Dt-|NsrtuH>nt,  has 
Itren  rnRaKni  fur  (he  year  past  In  making  rmrvcys 
and  cstinuttcs  for  a  rnnch  needed  new  ttqueduct  to 
carry  the  wtitrrs  of  the  Croton  baitin  to  the  citr, 


yield  of  the  Iman.  or  250  mUHona  of  gallons  daily, 
without  further  exoendlture  for  stora«e  reservoirs 
and  at  a  Having  in  cost  in  the  latter  item  of  at 
least  two  millions  of  dollars.  Accordingly  he  rec- 
ommended this  location  for  the  new  aqueduct, 
and  prepared  plans  and  estimate*  in  detail,  and  in 
a  Report  to  the  Commissioner*  of  l*uMic  Works  of 
date  January  X),  l»*2.  stated  at  length  the  dis- 
tinctive features  of  the  work,  ami  the  advantages 
to  be  anticipated  from  this  location  of  tit*  aque- 
duct, the  coal  of  which,  on  a  libeial  basis,  was  esti- 
mated at  CU.OUO.MH).  That  the  opinion  of  the  en- 
tire feasibility  of  the  proposed  plan. should  not  real 
upon  ItU  own  individual  professional  judgment, 
he  laid  tbe  plans  before  John  B.  Jervis,  the  engi- 
neer whoconstrueted  the  present  Croton  aqueduct 
and  who  would  not  naturally  be  disraised  to  fa- 
;  vor  piano  so  radicollv  different  from  those  which 
he  had  himseU  successfully  completed  as  far  lack 
j  as  1 M2.  unless  titular  conviction  of  their  entire  ap- 
plicability to  the  growing  needs  of  the  city  ;  and 
James  B.  Francis,  of  Massachusetts,  a  well-known 
hydraulic  engineer  of  great  eminence,  and  E.  8. 
Chnbrough.  an  engineer  of  large  experience,  lately 
of  Chicago  ;  and  Mr.  Martin,  of  Baltimore,  who 
has  just  completed  the  Gun  Powder  water  supply 
for  Baltimore,  which  in  its  main  fentutr  of  a  con- 
tinuous rock  tunnel,  is  of  the  same  dimensions  and 
character  as  the  one  here  prO|xtsrvl.  All  tliewc  gen- 
tlemen visited  the  site  of  tin-  pnqKHtrtl  high  dam 
nrd  other  works,  and  their  unqualified  ap|»roval 
of  the  project  is  append,  d  to  Mr.  Newton's  report. 
This  rvpurt  was  accepted  by  the  Commissioner  of 
Public  Works,  and  forma  the  basis  of  hie  re|»,rt  to 
,  the  Mayor  of  the  city,  and  in  accordance  with  its 
terms,  "application  lias  been  made  to  the  present 
,  Legislature  for  authority  to  carry  out  the  much 
needed  improvement.  The  necessity  of  a  new 
aqueduct  at  as  early  a  day  as  possildc,  U  so  gener- 
ally conceded,  that  its  discussiun  here  is  unncce** 
sary.  What  form,  dimensions  and  characteristics 
it  should  possess,  nuty  vtelt  be  left  to  the  unbiased 
opinion  of  the  eminent  and  ex|n?rieticed  pyofes- 
j  atonal  gentlemen  whom  we  have  named  aleive. 
.  When  authority  was  asked  of  a  previou*  Legis- 
lature to  construct  a  new  aqueduct,  it  was  met  by 
i  an  adverse  petition  from  the  Union  League  Club 
of  this  city — with  what  success  we  are  ttn.tnle  tit 
state,  but  after  the  passage  of  the  hill  by  the 
]  Legislature,  it  was  vetoed  by  Gov.  Cornell.  This 
same  club  have  just  issued  what  is  called  "  A  Re- 
port of  lite  Committee  of  Political  Reform.'"  and 
'  after  unqualifiedly  condemning  the  ulaun  of  these 
•  engineers  us  "  unparalleled  and  highly  dangerous." 
ask  the  Legislature  to  authorize  <hc  appointment 
by  the  Governor  of  five  commissi  "diets  "to  de- 
cide upon  and  construct  the  neccswtry  works" ! 

The  Union  League  Club  is  believed  to  be  com- 
<  |Kiscd  largely  ot  highly  respectable  iiHlividuals — 
'  representtitites  of  all  the  professions  and  lines  uf 
business!  and  some  of  tlte  trades— the  latter,  how- 
ever, not  ill  practice  at  present.  Membership  is 
supposed  to  give  one  a  quasi  social  position, 
especially  if  tbe  individual  p«**s*je*  a  certain 
i  amount  of  wealth,  or  family  influence  or  uncx- 
oeptionable associations.  Someof  its  members  have 
cultivation — some  have  not — some  are  wise  and 
J  some  are  otherwise—  but  with  all  tin'  varying 
accomplishment*  attributed  to  nutny  of  Us  mdi- 
1  vidua]  iiiettils'rs,  the  Club  nevrr  lias  taken  rank  an 
an  aggregation  of 


a  wmparative  statement  of  the  three  lines  which 
have  been  proposed  for  the  new  aqueduct,  viz., 
Bronx  Kivi  r  plan  uf  l»7!V,  Saw  Mill  River  plan, 
also  of  ltiTfl,  and  the  Quaker  bridge  line  of  1R81; 
the  latter  the  one  which  he  recotnniend*.  The 
aggregate  cost  of  these  several  lines,  under  vary- 
ing conditions,  are  given;  the  items  in  detail,  with 
their  estimated  cost,  which  would  needlessly  en- 
cumber the  report,  are  very  properly  omitted  aaof 
L-ral  interest,  and  no  subject  for  public  dls- 
,  but  reference  is  made  to  these  details  as 


the  present  aqueduct  Iwing  already  taxed  to  its 
utmost  capacity,  and  far  beyond  what  it  was  de- 
signed to  meetVhen  constructed,  and  exhibiting 
evidence  of  weakness  which  renders  its  entire 
failure  a  poaslhUlty  llkelv  at  any  moment  to 


It  is  well  known  also,  that 
yield  of  waler  from  the  Croton  basin,  whid 
passes  over  the  Croton  dam.  in  a  series  of  years, 
will  amount  to  nearly  3(10  millions  of  gallon* 
daily,  that  fact  alone  cannot  Is?  taken  as 
reliable  evidence  that  for  one  hundred  days  in  the 
summer  mouths  the  supply  from  the  water-shed 
of  the  basin  will  equal  one- fifth  uf  the  daily  needs 
of  the  city— in  fact,  the  flow  of  the  river  hits  re- 
peatedly been  much  below  litis  Kgurv,  and  the 
principle  of  establishing  storage  nwrvoirs,  whore 
by  the  excess  of  rains  during  the  wet  mouth*  shall 
br  stored  for  use  during  the  dry  months.  Is  the 
only  expssiient  whereby  the  daily  average  supply 
from  the  wutcr-ilnil  iball  I*'  available  fur  tin- 
city's  use.  It  is  estintatisl  thnt  with  a  storage  ca- 
pocitv  of  (VI.WHJ  million  gallons,  the  Crolon  basin 
may  be  relied  upon  to  yield  Mo  million  eallonadaily 
inany  sesson  oi  any  year.  Accordingly,  the  sites 
for  several  uf  these  reservoirs  have  1st  n  deter- 
mined and  ennstructed.  ami  a  storage  or  nomo 
12,000  millions  is  now  had,  at  a  cost  of  about  |a0ii 
per  million  gallons  stored. 

In  pniseculing  the  surveys  for  s  new  aqueduct, 
Mr.  Newton  found  that  l>y  erecting  a  high  dam 
below  the  prtscnt  Croton  dam.  an  amount  or  water 
could  be  stored  by  the  dam  itself,  which  taken  iu 
connection  with  the  storage  reservoirs  already  pro- 
Tided  r«r,  would  command  for  the  city  the  requi- 
enpnrity  to  insure  the  overage  daily 


spectahle  minority,  were  such.  Indeed,  we  believe, 
that  such  of  its  members  as  possess  (hat  rarest  of 
human  endowments,  com  tnon  sense,  would  disavow 
any  such  pretensions;  and  yet  we  find  the  Club 
has  allowed  itself  to  be  coinmittedtn  n  line  of  criti- 
cism on  a  matter  of  jmn  engineering  science,  which 
nothing  but  Ihe  possession  of  the  highest  profes- 
sional talent  would  justify.  If,  happily,  tbe  mem- 
Issrship  of  the  Club  embraces  a  few  professionally 
educated  engineers,  which  is  proliable,  they  would 
not  be  found  likely  to  put  themselves  on  record  as 
calling  in  question  the  soundness  of  the  judgment 
of  the  men  who  have  npiirovcd  the  project  of  the 
high  dam.  Whnt  shall  we  say,  then,  of  the 
modesty  of  the  gentlemen  of  this  Club  in  prcsum. 
ingto  put  their  crude  notions  before  the  |Hiblic  in 
antagonism  with  the  professional  judgment  of 
men  who  have  made  the  subject-matter  the  study 
nnd  practice  of  llieir  long  lives  ?  Tlie  Club  would 
have  the  Governor  appoint  live  com uiiasioucrn  tu 
,  plan  and  construct  the  needed  wurlts.  Theques- 
tiun  at  issue  is  a  purely  engineering  one,  and  of 
which  none  hut  professional  men  of  extensive 
••yjiei  ience  are  qualified  to  judge.  Admitting 
this  tu  Ik- ihe  fact,  and  it  is  too  patent  tols'denicd. 
where,  within  the  boumls  of  the  State,  cm  five 
men  ls^  found  whom-  judgment  on  a  professional 
question  tbe  public  would  accept  as  a  safer  guide 
titan  that  uf  the  live  men  who«e  opinions  the 
Club  have  voted  upon  as  not  cutillcd  to  credit? 

We  might  leave  this  |s*tiliun  of  the  Union 
Ij'turue  for  lb*-  practical  common  sens'.*  of  public 
men  to  deal  with  as  its  merits  may  justify,  but 
cannut  forlwar  exhibiting  briefly  a  few  of  its  cru- 
dities, and  the  weakness  of  its  general  line  of  ar- 


Un  page  il  of  Mr.  Newton's  rc|>ort  will  be  found 


n|rcn  to  inspection.  The  length  of  the  proposed  high 
dam  al  the  water  line,  is  1.H00  ft.  Instead  of 
8,000  as  stated  in  the  '  •  t.*?tition. "  The  site  of  the 
dam  baa  a  rock  foundation,  aide*  and  bottom,  as 
■night  be  anticipated  from  tbe  geological  forma- 
tion, and  which  test  bcriugs  have  confirmed. 
The  dam  is  to  be  built  of  solid  cemented  masonry, 
without  oprring  of  any  kind  whatever,  the  Aood 
discharge  to  be  otherwise  provided  for.  Neither 
the  high  dam  at  Ihe  St.  diamond,  nor  the  one  on 
the  Eurrns  184  feet  In  height,  nor  any  other  high 
dam  is  cited  by  Mr.  Newton  as  "  precedents'  for 
Ihe  Quaker  bridge  dam,  as  is  stated  by  petitioners, 
f  uruW  tlan,  as  Tie  distinctly  saya,  thai  "  they  fully 
confirm  tbe  theories"  advanced  by  certain  dist  n- 
guished  engineers  of  the  corps  of  pontset  chausoes 
and  Prof.  Rsnkine,  of  England,  who  have  ably 
discussed  the  subject  isT  high  dams,  and  established 
the  "piinciplea  upon  which  they  should  be 
designed.  The  ••  |s>tllioners"  remark  that  "This 
is  an  extraordinary  statement  to  be  made  by  an 
engineer,"  and  proceed  to  say  that  the  dam  at 
Ht.  diamond  was  but  138  ft.  high!  and  Prof. 
Rankine  never  built  a  high  dam,  leaving  Ihe  dam 
at  the  Furensof  ItH  ft.  in  height  as  ••  the  only  prec- 
edent" for  a  high  dam.  Il  should  be  observed, 
that  the  word  "precedent,"  which  is  used  so 
freely  in  the  petition,  does  not  once  occur  in  Mr. 
Newton's  report:  nor  does  the  fact  that  the  St. 
diamond  dam  was  but  198  ft.  in  height,  nor 
thai  Rankine  was  not  a  constructing  engineer, 
at  all  vitiate  the  "  principles"  which  these  savans 
have  established  as  properly  governing  the  design 
of  high  masonry  dams,  and  which  the  successful 
construction  of  one  of  *o  alight  an  elevation  as  164 
ft  conlirms  the  accuracy  of  as  well  as  would  one 
of  aoo  ft.  If.  disregarding  Bcientifus  princi|ile«. 
we  luvl  waited  for  a  literal  precedent  to  feet  and 
inches  befure  attempting  great  works,  when 
would  the  boasted  improvements  of  the  present 
day  have  appealed?  If  tier  pelitiuuets  had 
known  more  of  the  subject  which  they  presume 
to  ciit  cise,  they  would  have  found  that  tbe  "prin- 
ciples" cow  established  for  the  design  of  high 
•lams  embrace  a  distinct  profile,  whereby  th* 
weight  of  the  structure,  per  unit  of  area  in  its 
foundation,  can  be  kept  within  the  safe  limit  of 
the  resisting  strength  of  the  materials  composing 
it:  and,  in  conformity  therewith,  tbe  tsrtqinsed 
Quaker  bridge  daui.  WO  ft.  in  height  above  the 
river  on  the  existing  rock  bottom  which  is  found 
there,  can  be  built  of  stu  b  dimensions  and  profile 
as  to  present  a  strength  <sf  resistance  to  sliding  on 
its  base,  or  overturning  or  sliding  at  any  tectlun 
of  its  profile,  or  to  any  of  the  dangers  to  which 
dams  heretofore  have  been  exposed,  far  in  excess 
of  the  pressure  from  1*0  ft.  or  water  under  any 
conoeivablecircumst^nces.and  this,  not  by  "being 
tied  to  the  solid  rock  at  its  luse  and  side*  as  in  a 
vice,"  as  the  petitioners  in  their  ignorance  allege 
to  be  necessary,  hut  bv  the  stmjde  gravity  of  its 
mass  admitting  of  ready  estimation,  and  which  is 
the  sole  sustaining  jsm-i-r  that  can  be  relied  upon 
for  the  stability  of  any  great  dam. 

There  is  tint  a  single  argumcut  presetittsl  by  tbe 
petitioners  entitled  to  any  weight  whatever  be- 
yond that  due  to  the  prestige  of  the  Union 
League  Club,  whatever  that  may  be;  and  as  waters 
cannot  rUe  above  their  source  we  need  not  look  in 
that  direction  for  able  discussion*  of  great  engi- 
neering problems;  but  we  object  to  all.  .opting  to 
cover  u  political  animus  by  making  n  false  is-ue. 
and  that  one  involving  lugli  »ch  nlific  principles. 

With  the  |x>liticn!  aspect  of  the  question  we 
have  nothing  tu  do,  l.ut  a  single  further  quotation 
will  amply  illustrate,  wc  I  limit,  that  the  engineer- 
ing question  Is  entirely  a  secondary  one.  and  is 
merely  a  make- weight  in  the  argument  that  would 
have  been  offered  were  the  nentimenis  of  the  com- 
munity suflidently  in  accord  with  some  of  the 
■•  would-be  "  influential  members  of  the  club. 

The  petitioners  go  on  to  »nv  "  that  not  a  fact  is 
presented  in  these  extract*  (Mr.  Newton's  report! 
upon  which  any  prudent  man  would  expend  a  sin- 
gle dollar  in  the  construction  of  the  work." 

In  snsw.-r  to  this  we  quote  from  Mr.  J.  B.  Jervis' 
report,  embmced  in  Mr.  Newton's, as  follow*:  "As 
to  the  propriety  of  »  second  aqueduct,  theie  can 
Is-  no  doubt.  The  dam  you  propose  is  practicable. 
That  it  is  Ihe  rVsr.  ami.  in  faff ,  Ihe  only  plan  thai 
nan  secure  the  whole  source  of  the  Crolon  Valley 
for  the  supply  of  its  wati  is  to  the  city  of  New 
York.  As  to  the  line  and  plan  of  aqurdnct  yon 
propose,  I  see  nothing  to  suggest.  Your  view  of 
this  I  regard  ss  well  taken.  With  sincere  wishes 
for  your  success  in  the  wuistruclion  of  this  ntiher 
bol.l,  but  eminently  important,  and.  as  I  bcbeTe, 
quite  practical  work.  I  submit  this  jiaper.*' 
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would  suppose  in  view  of  Mr.  Jcrvis'  well- 
l  conservatism  thai  nnv  mcmlicr  of  the 
League  might  safely  regard  this  a*  a  sufficient 
basis  for  the  expenditure  of  such  proportion  of  the 


public  money  as  i»  derived  from  hi*  individual  tnx.  the  real  rurve  diffi 
And  the  moving  spirits  of  the  petition,  well  aware  that,  so^far^as  th 


opinion,  delivered  by  audi  a  nian,  would  outweigh 
their  feehle  opposition,  intnsluce  in  their  petition, 
an  If  an  important  fact  in  the  history  of  the  tint 
aqueduct,  a  statement  thut  theCro'ton  dam,  as 
located  and  built  by  Mr.  Jerri*,  wad  carried  away 
by  a  flood*  In  the  winter  of  IH4I.  the  intention 
clearly  being  to  leave  the  imtareiMon  that  it  wan 

possible  Mr.  Jervi*  might  approve  of  the  plan  of  a   condemn*  as  unnci-ersary  ami  iudkativ 
dam,  and.  in  fact,  build  one  on  ihin  very  ictrram  design,  etc, 
which  would  in  truth  ultimately  prove  a  miserable 
failure. 

If  such  was  the  intention  of  the  petitioner*,  they 
have  proved  a  little  too  much.    If  Mr.  Jervlsiii 
earlier  times  built  a  dam  cm  the  Croton,  srMnJl  :i  |a«  1 
flood  swept  away,  be  would  be  the  last  man,  with  tlie 


accordance  with  the  ordinary  theory  that  the 
enrve  of  the  cable  remains  parabolic  even  for  par- 
tial loading.  Although  the  assumption  is  not 
theoretically  correct,  still,  ill prartirt  [italics  our*), 
differ*  *o  little  from  the  parabolic, 
the  csble  alone  i«  concerned,  the 
ia  very  exactly  the  real 
value  of  //,-"  11.  we  presume,  being  live  horizon- 
tal component  of  the  tension  of  the  cables. 

If  this  recfKirs*  to  sn  incorrect  theory  i*  essen- 
tial to  a  practical  result,  it  would  appear  that  the 
objections  to  it  in  the  liral  p  ace  are  more  fictitious 
than  real.  However,  this  matter  >-  less  important 
than  the  opposition  to  May*,  which  the  Proleesor 

of  faulty 


In  numerous  paper*  by  John  A.  Roebling,  he  take* 
occasion  to  urge  the  great  importance  of  stays,  and 
in  a  i«|ier  by  him  now  before  us,  he  bears  witness 
to  their  prime  importance  in  the  Cini  innati  bridge 


i  ft. 


hi*  additional  forty  years  of  experience,  to  risk  his  stab 


world-wide  reputation  by  favoring  the  construc- 
tion of  a  second  dam  liable  under  any  contingency 
that  the  mind  of  man  could  foresee  to  the  same 
catastrophe.  If  there  be  a  man  In  the  wide  world 
who  has  a  respect  fill  opinion  of  the  Croton  in  an 
angry  flow,  that  man  is  John  B.  Jervis,  and  it 
would  be  as  becoming,  as  sate,  for  any  member  of 


central  spun.  "  The  larger  and  heavier 
span,  tlie  greater  will  be  its  comparative 
Ully  at  the  center. 


Vertical  stability  to  the 


center  Is  also  insured  in  large  spans  by  the  weight 
of  the  structures.  But  not  so  between  the  center 
and  the  towers.  In  consequence  of  the  equilibrat- 
ing tendency  of  the  two  opposite  halves,  vertical 
oscillations  occur  easier,  and  the  great  length  of 
suspender*,  acting  like  pendulums,  promote  lateral 
■iisp'ni-ements.    These  tendencies  have  to  he  met 


SUSPENSION  BRIDGES. 

The  list  three  numbers  of  the  journal  of  the 
Franklin  Institute  contain  a  paper  hv  Prof.  Du 
fie  School  of 


the  Union  League  Club  of  New  York  to  accept  his  ;  and  arc  thoroughly  overcome  in  the  Ohio  I  ridge  ; 
view*  on  the  question  of  m-hat  ecsnstituted  a  proper  by  an  effective  system  of  stays.    Their  arrange- 
ment in  this  bridge  not  only  insures  their  freedom  I 
from  oscillation,  hut  renders  them  fully  effective  I 
by  the  uninterrupted  preservation  of  their  lines. 
The  stays  render  another  and  very  important  ser- ' 
vice  by  effectually  insuring  an  equilibrium  be- 
tween the  main  half  spans.    Without  stays  the 
balance  between  adjoining  spanB  would  at  times 
he  disturbed  by  unequal  loading."  and  lie  subse- 
quently meets  the  objection  that  the  stays  will  not 
act  in  unison  with  tlie  cables  by  a  satisfactory  ex- 
planation.   If  the  successful  construction  of  long 
suspension  bridge*  entitles  an  engineer  to  an 
opinion  upon  the  merits  of  different  systems  j 
offered  for  his  choice,  then  we  say  that,  to  this  | 

Koetding  in 
irm  of  bridge, 

and  so  far  from  aiming  at  rigidity  in  his  structure*,  I 


Bois,  of  the  Sheffield  .Icientiflc  .' 


f  Vale  Col- 


lege, entitled  "A  New  Theory  of  tlie  Suspension 
Sy  tems  w  ith  Stiffening  Trua*.  *  The  Investigate  in 
is  cunducted  with  the  usual  ability  of  Prof.  liu 
Bj&s  w I wu  tlealing  with  prohU'tns  of'this  kind:  nut 
the  question  at  ones*  arises  in  our  mind,  of  what 
value  is  the  highest  scientific  attainment,  bv  which 

we  mean  in  this  case  the  abiliir  to  represent  in  a  day.  no  engine;  r  has  approaches!  Mi 
purely  mathematical  form,  the  'relations  existing  hi*  knowledge  of  the  action  of  this  ft 
between  stresses  and  strain*  upon  certain  nsMimp 
timia,  where  these  assumption*  themselves  admit 
possibly  of  qutaition  a*  to  their  truth  or  practical 
value.  We  are  reminded  of  the  worthy  analyst 
who,  upon  stating  the  re  nits  of  some  of  bis  theor- 
etical deductions,  was  told  by  the  practical  man 
familiar  with  the  facts  in  die  ease,  that  these 
theoretical  deductions  were  at  variance  with  the 
facts,    "Then,"  said  the  theorist,  "so  much  the 


he  especially  deprecates  the  attempt  at  rigidity. 
|  ami  claim*  for  the  susiiension  bridges  of  hi*  de- 
j  sign,  a  flnribilily  which  he  consider*  an  element  of 
wifely ,  and  that  t  his  flexibility  mav  be  under  con- 
'  trol  In  Its  amplitude,  he  considered  the  stays  as  a 
most  important  element  in  long  sus|iensian  bridge* 
in  connection  with  trusses:  ami  he  nays,  "  that  to 
attempt  a  degree  of  rigidity  equal  to  a  tube  would 


Thomas  L.  BtTLER,  age  30,  died  on  the  17th  St 
his  house.  No.  154  East  Forty-seventh  street.  He 
wos  a  wellknawn  contractor,  a  brother  of  County 
Clerk  Butler,  and  brother-in-law  of  George  Caul- 
lirld.  Commissioner  of  Jurors. 

"tin  li a »x  Kham-ry,  a  widely  kt,own  railroad 
contractor,  died  at  his  houre.  No.  118  Central 
avenue.  Newark,  on  the  17th.  of  neuralgia  of  the 
heart.  Mr.  Mhanley  was  born  in  County  Rusctim- 
mon,  Ireland,  fllty-nine  vears  ago.  His  parent* 
d^led  while  hg  waa  a  bov,  and  I  srlnl  afone  to 

settled  in  Newark  at  the  time  of  hi*  marriage  in 
I M7.  He  gradually  obtained  the  bulk  of  the  city 
and  rniln>«/l  contract  work  in  New  Jersey.  One 
of  his  misit  important  contract*  was  the  cut 
through  Bergen  Hill,  begun  four  years  ago,  and 
which  la  not  yet  finished.  He  ballasted  the  Penn- 
sylvania Railroad  from  New  York  to  Pittsburgh, 
Penna .  A  great  part  of  the  street  and  sewer  sys- 
tems of  Newark  was  constructed  by  Mr.  Shanley. 
who  also  laid  both  of  the  large  water  main*  for 
the  Aqueduct  Board  of  that  city.  Last  January 
he  gave  up  business  to  his  two  sona,  and  retired 
with  a  fortune  of  alio ut  a  quarter  of  a  million  of 
dollars.  The  funeral  services  will  take  place  on 
Wednmday.^at  9.80  a.  rn.,  in  Kt.  Patrick*  Cathe- 

Hexhj  Giffahu.  ■ A  dispatch  from  Paris  an 
nounces  the  death  of  Henri  Giffard,  a  French  en- 
gineer. He  was  bom  in  ltffiS,  and  at  the  age  of  10 
entered  the  drughtsmaiia  rtsitn  of  one  of  the  Par- 
isian railway  offices.  Two  years  later  be  became 
enthusiastic  on  the  subject  of  aerial  navigation, 
and,  in  WW.  made  an  ascent  in  a  balloon  in  which 
a  steam  engine  had  been  placed.  Tlie  attempt  at- 
tracted much  attention  at  the  time,  and  Giffard 
published  in  /si  /Yraw  an  interesting  account  of 
hi*  voyage.  During  the  Universal  Exposition  at 
Paris,  in  1467,  he  arranged  a  number  of  ascensions 
in  a  captive  baloon  from  the  Champ  de  Mara,  and 
during  the  Exposition  in  187X,  he  managed  similar 
ascensions  in  a  monster  balloon  from  the  gardens 
of  the  Tuiirries.  In  both  instances  the  balloons 
possessed  original  fca  turns  of  construction,  and 
Hie  asoensions  formed  the  subject  of  much  public 
interest.  Tlie  monster  halloon  was  eventually  sold 
to  the  Oodard  brothers,  and  was  subsequently  de- 
stroyed in  a  tempest  in  1ST9.  M.  Giffard  Invented 
'  several  very  useful  improvement*  in  the  machinery 
of  railway  engines,  which  are  to-day  In  general 
use.  HI*  prominence  a* an  inventor  obtained  for 
him  in  1«*8  the  decoration  of  the  Legion  of  Honor. 
— -•>••  •»-•*-**•— 
OBITUARY. 


for  the  facts."  The  existing  theory  is  stated  '*' »  '^P  iu  ,be  " t""K  direction  of  pntitirt  injur*. 

ul  "  In  a  syttem      "  ""e  theory  of  suspension  bridges  as  adni 


as  follows:  {Tlie  italics  are  not  ours, 
of  cables,  truss  and  stays,  the  cable  Is  supistmt  to 
carry  the  entire  dead  and  live  load.  The  stay*  are 
Inserted  for  additional  stiffness  at  the  flanks,  while 
the  truss  is  constructed  to  merely  rest  uiion  the 
abutment*,  and  it  is  assumed  that  it  ao  distribute* 
any  partial  loading  that  the  curve  of  the  cable  re- 
main* practically  unchanged-  That  is,  the  curve 
of  the  cable  is  assumed  to  1m-  parabolic,  as  it  is 
assumed  that  the  truss  distributes  any  partial  load 
so  as  to  make  it  take  ffffrt  muom  Me  eahlr  ns  a  in.  i  - 
firrm  foovf,  thus  preserving  the  itarbolic  aluq  e»" 

In  opposition  to  this  generally  received  theory, 
as  stated  hv  Do  Bois,  he  maintain*  "  that  the  curve 


by  Mr.  Roebling  is  faulty,  as  the  mathematics 
which  have  been  pressed  "into  tlie  service  ia  sup- 
posed to  indicate,  we  have  some  marvelous  struc- 
ture* in  our  midst,  which  hid  fair  to  live  down  all 
caviling  as  to  the  practical  merit*  of  their  design. 


LAKE  GEORGE  WATER  HUPPLY. 


Tlie  distinctive  feutureof  this  eutei prise  hat.  Iwen  ,  n 
lost  in  theCommittee  of  the  Legislature  to  which    -J*'*'?  „ '  VTilT,. 
the  hill  was  referred,  by  striking  out  the  Lake1 11 
tSeorge  reservoir,  which  wbb  the  original  idea  from 

of  the  table  does  nof  remain  parAholic,  but  take*  ZtcZ^h^'^^-*-^^^ 
the  curve  of  .quilibrium  due  to  the  loading."  He  fCnLsTlsfthe 
.I*..  ,il«_i.  '■  ,:_i   .u_   i    Change  in  the 


alao  discards  slays  entirely,  "upon  the  ground 
t  list  they  are  unneceasarv:'  "  the  strains  rendered 
thereby  impossible  of  accurate  adjustment:  tbeir 
introduction  a  confession  of  imperfect  design:  and 
if  the  material  in  them  were  put  into  the  truss 
there  would  be  a  positive  gain  of  rigidity."  ('lease 
observe  the  constant  recurrence  of  the  word  rigid- 
ity, previously  and  in  the  quotation  which  fol- 
low* :  ••  As  to  the  truss,  while  it  baa  been  rceog. 
nixed  tluit  it  is  the  main  element  of  rigiditv.owing 
U>  false  ideas  , if  rco.iomy  and  a  supcratitiousdread 
•  if  '  temperature  strains,  the  very  rigidity  which 
ia  sought  to  I*  secured  by  it*  use  is  olten  sacrificed 
bv  the  introduction  of  hinges,  nr.  at  most,  being  I  __w!J 
ulloaed  to  rest  upon  the  masonry.  Then-  seems 
no  defence  for  such  praot't-e.  As  stiffm-n*  is  what  - 
vrewish  let  us  take  the  best  means  to  secure  it. 
The  girder  fastened  do»i>  horimntally  at  both 
end*  is  the  stiffest  construction  we  can  employ. 
A*  to  temperature  strains  in  general  they  can  he 
canity  calculated  and  found  not  to  be  exclusive, 
and  it  i»  far  better  to  allow  for  them  by  proper 
cross-section*  than  to  sacrifice  rigidity  in  order  tJ 
avoid  them  anil  then  to  insert  all  the  material  ap- 
parently saved  in  the  single  of  stays." 

The  object  of  all  theoretical  investigation,  with 
its  attendant  mathematical  exhibition,  is  not  an 
end  in  itself,  further  than  it  is  susceptible  of  trans- 
lation into  rules  for  practical  application.  On 
page  230  our  author  come*  out,  after  a  most  be- 
wildering display  (to  any  but  a  professed  malhc- 
matic  Kin)  of  differentiation  and  integration,  with 
two  equation*  and  three  unknown  quantities, 
and  then  says:  "  It  ia  necessary  to  flud  a  third 
This  we  can  easily  do  by  aaauming  in 


bill  ha*  scnsihly  decreased  since  this 
change  in  the  programme  wss  effected,  and  we  are 
assured  that  frouvthe  statements  of  Mr.  Verplanck 
Colvin.  who  for  many  year*  past  has  had  charge  of 
the  State  surveys  in  the  Adirondack  region,  and  fa- 
miliar with  its  resource*,  that  Lake  Schroon  and 
many  large  bodies  of 

Tor  the  construction  of  dama.  and  equal  storage 
capacity  with  Lake  Oeorge,  and  at  a  greatly  re- 
duced cost  for  riparian  rights,  so  that  no  difficulty 
will  be  experienced  in  securing  a  body  of  water 
sufficient  to  maintain  the  mirrnal  How  of  the  Hud- 
son Hivrr  at  the  low  stage  above  Troy,  and  at  the 
same  time  furnish  all  that  was  contemplated  in 
the  original  bill  for  tlie  supply  of  tin 


pv  of  the 
Brooklyn. 


PERSONAL. 

Joux  Schvti-EK  has  been  chosen  chief  engineer 
of  the  Central  Underground  Railroad  of  New 
York. 

Edwin  Ti  asnR.  of  Zanesville,  O.,  baa  been  ap- 
pointedKTiief  Engineer  of  the  Bellaire.  Zanesville 


i  ap- 
Olllo 


&  Cincinnati 

James  L.  Randolf-u.  of  Baltimore,  has  been  a| 
|iolnted  chief  engineer  of 
and  Chicago  Railroad. 

Martis  Porter  ha*  been  apiminted  Chief  Engi 
neer  of  the  Favetteville  &  Winston  Railroad 
Headquarters  at  High  Point,  N.  C. 

Charles  Harley  lias  been  ap|*iinted  chief  en 
gin<s-rof  the  Fort  Madison  *  Northwestern  Rail 
roail  in  place  of  Charles  A.  Gilchrist. 


The  announcement  that  Charles  Robert  Darwin 
died  on  Wednesday  at  bis  residence.  Down  House, 
near  Orpingtun,  will  be  read  by  very  few  indi- 
viduals who  have  not  some  degree  of  acquaintance 
with  the  physical  theoriea  formulated  and  taught 
by  this  distinguished  naturalist,  however  scanty 
niay  be  their  actual  knowledge  of  his  work. 
Darwin  lias  been  read  much,  but  talked  about 
more.  Since  the  publication  of  bis  work  "  On  the 
*"  "*  "**■'"  in  I83»,  and  particularly  within 
h  have  elapsed  since  hut  "  De- 
scent of  Man  "  was  given  to  the  world,  he  baa 
been  the  moat  widely  known  of  living  thinkers. 
Doctrines  such  as  he  set  forth  could  not  long  re- 
main the  exclusive  property  of  phi  osopbers  nor 
of  educated  people.  They  made  their  way  at  once 
into  the  reading  and  thought  of  the  maaVs,  until 
the  slightest  allusion  to  Darwinism  was  sure  of 
instant  recognition  from  even  the  most  illiterate 
hidivtdual  or  audience.  It  is  not  to  be  sup- 
rSZSlSSSl  i  P09!*  country   clergyrnan  with 

a  library  not  extending  far  beyond  Richard 
Baxter,  Jortin.  Bishop  Barkeley,  and  a 
commentary  or  two,  became  profoundly  versed  is 
the  doctrines  of  evolution,  or  that  little  laughing 
scboobgiri*  joking  each  other  alxsat  a  monkey 
ancestry  had  lollowed  Mr.  Darwin  very  far  In  bis 
speculations  on  differentiation  of  species,  but  the 
ministers  somehow  nil  knew  that  evolution  was 
an  abominable  heresy  to  be  by  precept  and 
example  thrust  out  of  men's  minds,  and  the 
school  children  Intuitively  understood  that  if  man 
is  descended  from  the  ape  he  cannot  be  descended 
from  Adam.  All  that  part  of  the  world  which 
had  never  thought  of  such  thing*  before  was 
aroused  by  the  shock  of  a  new  Idea.  Previous 
sfwrolations  upon  the  origin  of  man  had,  it  is  safe 
to  say,  hecn  the  diversion  of  the  learned;  the 
people  at  large  hail  no  part  in  them.  But  here 
was  a  scientist,  not  a  speculative  philosopher,  who 
dealt  with  facts  and  logical  inferences  in  a  new 


New  York  City 


wav.  and  he  speedily  had  the  whole  world  for  an 
audience.  Every  body  saw  that  the  history  of 
living  forma  a*  ills  Issika  taught  it  was  widely  at 
variance  with  the  M<  saic  account  of  the  creation, 
and  from  the  moment  when  the  Darwinian  theory 
of  cvc'hjtion  wa*  publicly  stated  tlie  modern 
struggle  between  science  and  theological  dogma 
look  its  rise.  There  bod  been  skeptics  and  atheists 
'  before,  but  what  grave 
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essayists  call  scientific  unbelief  sprang  primarily  '  Haeckel  school  will  *ay  that  il  in  a  description  of  north  of  Washington,  near  Sixth  street  extended. 


from  work*  of  Chailes  Darwin,  and  is  led  chiefly 
from  the  writing*  of  other  scientist*  who  art-  lit 
work  extending  and  completing  the  frame-work 
he  erected.  Mr.  Darwin,  therefore,  may  lie  called 
an  epoch-making  man. 

Tne  qualities  and  natural  bent  of  bis  clear  mind 
I  inherited.   His  father  and  grandfather  were 
i  B.  thoagli  the  latter.  Dr.  Erasmus  Dar- 
win, was  a  much 
man  than  hin  st 


tbe  mwhniiical  pnx*ca»  by  which  the  cosmic  *y*-  anil  of  the  laud  oece**nry  for  a  reservoir  of  a  ra- 
te m  wax  produced  out  of  elementary  matter  acted  pacity  not  less  than  bUU.'ViO.lHjO  gallons,  and  a  like 
upon  by  its  own  laws.  Neither  definition  Ik  cor  survey  and  map  of  the  laud  neceasary  for  a  dam 
rect,  fcir  Mr.  Darwin  made  an  extremely  inudtat  aero**  the  river  ai  Great  Falls,  and  necessary  for 
use  of  Ml  great  attainments.  He  <lni  not  con-  the  extension  of  said  dam.  And  when  the**  sur- 
strucl  a  theory  of  the  cosmos,  and  I 


'  tent  to  leave  others  to  poke  nboul  in  tlfcc  original 
more  famous  and  laroduclive  J  protoplasmic  mire,  anolo  extend  the  evolutionary 
Dr.  R.  W.  Darwin.     Erasmus  law  to  social  and  political  phenomena.    For  hiin- 
Darwin.  a  botanist  of  renuwn.  in  heat  known  a*  |  self,  hr  I nrd  to  *how  how  higher  organic  form* 
the  author  of  a  remarkable  poem  called  the  ,  were  cvnlvtd  out  of  lower.     He  htaris  with  life 
"Botanic  Oarden."  which,  though  lieslliulc  uf  the  already  existing,  and  traces  it  tin  -  ugh  its  sucoes- 
poeilc  feting,  show*  it>  nutlmr  to  have  beendeei>- 1  aivea  forms  up  to  ihe  highest— man.    The  cemral 
ly  versed  In  the  Llnnnun  system  of  bounv.     Of  principle— hi*,  opponenls  call  it  a  dogma— of  Mr. 
Dr.  R.  W.  Dim  in  little  i*  known  nave  that  lie  waa  liarwins  system 
a  member  of  the  Royal  Society.    Charles  Rolx-rt  Herbert  8|iencer 
Darwin  was  born  at  Shrewsbury.  F.iigland,  Feb. 
12,  1 809     Hi*  early  education  was  receive!  in  the 
Shrewsbury  Grammar  Schuol,  under  the  tuition 
of  Dr.  Butler.    In  1823.  when  he  waa  16  venr*  old. 
he  entered  Edinburgh  University,  and  remained 
there  two  year*,  going  then  to  Christ's  College. 
Cambridge,   where  he  received    the  degree  uf 


.    shall  have  lioen  completed  the  Sec- 
with  the  entire  theory  of  evolution.    He  was  con- 1  reiaxy  of  War  and  Attorney  General  « 


I  Ik- did  not  deal  v.yaand  i 


were  free  to  reproduce  their  kind  under  like  and 
Bat  lie  In  i  uf  Arta  in  1431,  Iu  December  of  the  equally  favorable  condition*,  if  all  were  cqually 
snme  year  he  was  selected  a--  a  naturalist  to  make  |  strong  and  well  equipped  for  obtaining  »u*ton- 
a  voyage  of  scicnilfic  exploration  around  thejauce  ami  making  their  way  in  the  world, 
world  on  board  the  ship  Bciglc.  Five  years  were  !  there  would  simw  lx*  no  iiHimon  the  earth  fur  even 
spent  hi  tli is  way.  We  may  fairly  suppose  that  Mr.  a  single  sia-cieiv.  Tlnrty  miUiona  of  men  in  le»s 
Darwin  w.t*  a  naturalist  of  some  competence  and  j  than  TIKI  years  of  unchecked  reproduction,  undir 


to  acquire  lilies  to  the  land  necessary,  either  by 
private  contract  or  by  condemnation;  and  if  the 
land  for  the  extension  of  the  dam  shall  be  acquired 
by  private  c  mtract  Ihe  Secretary  of  War  and  the 
Attorney  (leneral  are  authorized  and  may,  in  their 
discretion,  compruiniae.  settle  and  adjust  with 
the  owner  or  owners  of  said  lands  and  water 
rights  all  questions  of  ilamage*  claimed  by  said 
parties  by  reason  of  the  erection  of  the  present 
dam  anil  the  diversion  of  water  from  Ihe  channel 
at  that  point. 

Section  It  authorize*  and  directs  the  Secretary 
uf  War  to  extend  the  Washington  aqueduct  from 
its  present  terminus  to  the  high  gruuuds  near 
The  law.  though  involving  destruction,  is  Sixtn  street  extended,  and  to  coneiruct  at  that 
ve.     If  all  plants  and  animals  point  a  reservoir  of  not  less  than  3»W,i)CM>,000 


i  is  •'  natural  selection,"  called  by 
■r  "  survival  of  the  fittest."  a 
cliuice  which  results  inevitably  fn  in  •*lhc  *l  niggle 
for  existence  *'  It  is  a  law  and  fact  in  nature  that 
there  sin  II  be  the  weak  and  the  strong.  The 
strung  shall  triumph  and  Ihe  weak  shall  go  to  the 
wall, 
really 


gallon*  capacity:  also  to  construct  the  necessary 
gate-how--,  and  lay  hucIi  main  connections  as  may 
he  necessary  to  furnish  Washington  and  George- 
town an  adequate  supply  of  water.  And  so  soon 
a*  the  title*  are  acquired  be  sludl  complete  the 
dam  at  Ureal  FalLs  tu  the  level  of  146  ft.  above 
tide,  and  extend  It  across  Conn's  Kind  to  the  Vir- 
ginia shore;  mid  to  raise  the  embankment  between 
the  Potomac  River  and  canal  above  the  dam,  so 
as  to  protect  the  canal  from  flooding,  or  nay  lo  the 


the  power  of  repro-  j  canal  company  in  full  satisfaction  of  such  flooding 

"hereinafter  appropriated"  (in  the  bill) 


the  conditions  we  have  mentioned,  would  have 
living  offspring  enough  to  cover  the  whole  earth  at 
the  rate  of  one  for  eac hi 
The  limit  of  subsistence 

ductiou  are  the  hounds  between  which  the  con-  ]  the  amount  ' 
Hid  rages.  In  this  struggle  the  multitudes  are  for  that  purpose, 
slain  and  the  few  survive.  But  the  surrivor*  do[  Section  3  appropriates  for  the  work  the  follow- 
not  owe  th,  ir  good  luck  lo  chance.  Their  *d*ipta-  ing  sums,  or  *o  much  thereof  as  may  be  neroa- 
tiiiu  to  I  heir  surroundings  in  Ihe  sis' ret  of  their  sary:  To  pay  for  land  to  extend  aqueduct.  $51,370; 
exemption  from  the  fate  which  overtake*  those  lex*  for'extension  or  aqueduct  to  Sixth  Btreet  extended, 
happily  circumstanced.  A  varietv  of  squirrel*.  filW.MI.W ;  fur  ne-cessary  main  connections, 
for  i  nit  we,  which  is  capable  of  wandering  far  (165,400;  to  pav  for  land  lor  reservoir.  $:tt,250;  for 


training  when  be  set  out  ou  this  voyage.  The 
opportunities  for  research,  experiment"  and  study 
which  it  gave  him,  particularly  during  his  stav  In 
South  America,  were  fruitful  in  the  inate'tial 
and  hints  out  of  which  his  later  theo- 
ries were  evulved.  Indeed,  in  geographical  and 
geological  distribution  Mr.  Dnrwin  lound  the 
weightiest  proofs  of  the  truth  <>f  his  *y*tcni.  Re- 1 
turning  from  this  voyage  in  IKWl.  he  Ix-gan  the 
preparation  of  a  "Journal  uf  Kesearcbex  "  into  the 
geology  and  natural  history  of  the  countries 
visited  by  the  expedition.    This  was  published  as 

a  part  of  Capt.  Fitzray's  "  Narrative  of  the  Sur-  afield  in  pursuit  of  its  food,  which  is  cunning  and  wurk  and  material  in  constructing  reservoir  and 
veying  Voyage*  of  H.  M.  8.  Beagle  and  Adven- 1  *wilt  enough  to  evade  ita  enemies,  and  has  a  habit  gate-house.  f4!tl,2?8.7ft  :  to  pay  for  waler  rights 
turer."    In  succeeding  yean-  lie  edited,  in  five  ]  of  providing  a  store  of  nuts  for  winter  use,  will  |  and  lands  ni 
parts,  the  "  Zoology  of  the  Voyage  of  the  Beagle,"  I  naturally  have  a  better  chance  of  sun  ivsl  than  a 
Ihe  notes  of  the  habits  anil  range  of  mammalia  1  variety  deficient  in  these  qualitim.  But  Mr.  IXirwiri 
being  by  his  hand.    Out  of  the  material  obtained  also  discovered   that    iuitur.il  selection  created 


essary  to  extend  dam  at  Great  Falls 


Falls, 

♦35.00.1;  t  J  protect  the  (hisupcakc  and  Ohio  Canal 


on  this  cruise  he  prepared  for  publication,  in  lfM2. 
"  The  Structure  and  Distribution  of  Coral  Reefs  ;" 
in  1874.  "Geological  Observations  on  Volcanic 
Mauds."  and  in  1844.  "Geulugical  Observatlona 
on  Bouth  America."  Between  i844  and  ltM»  bis 
publications  were  mostly  brief  monographs  con- 
tributed to  scientific  publications  or  read  before 
learned  societies.  But  during  this  long  perhxl  of 
alight  literary  productivity  n«  occupied  himself 
with  untiring  zeal  and  systematic  regularity  In 
the  study  of^  nature,  making^  a  series  of  obaerva- 

and  minerals— for"!"  "^hard  ^'say  w'n^Uie1*"^ 
waa  most  eminent  in  zoology,  botany  or  geology — 
and  slowly  accumulating  that  vast  mass  of  facts 
and  registered  phenomena  to  which  he  was  later  on 
to  apply  his  theory  of  evolution. 

The  publication  in  185V  of  hi*  work  "  On  the 
Origin  of  Species  by  Means  of  Natural  Selection 


special  lllnex*  for  given  circumstance*  and  «ur 
rounding*.  Climate,  soil,  food  supply,  and  other 
conditions  act  in  this  way.  and  the  result  is  the 
differentiation  of  species.  A  certain  thistle  grows 
in  a  kiud  of  soil  which  is  rich  in  the  elements 
which  go  to  produce  the  tiny  hairs  upon  the  sur- 
face of  the  plant.  The  seed*  are  thu*  furnished 
with  downy  wing*  lunger  than  usual,  and  are 
wafted  further  off  where  tbey  Ita  ve  plenty  of  apace 
to  grow,  and  they,  iu  turn,  reproduce  and  empha- 
size the  changes  to  which  they  owe  their  exist- 
ence. Seeds  or  nut*  developing  a  thick  covering 
for  the  kernel  are  thus  protected  from  birds  and 
animals,  and  live  to  germinate,  producing  also 
bard-shelled  seeds,  and  tlius  the  process  goes  on. 
Varieties  which  do  not  develop  a  high  degree  of 
1  special  adaptation  to  their  surroundings  fall  out  of 
:  tne  race,  unable  lo  defend  themst-lvc*  against  their 
'  innumerable  aggressors.  An  intlnitesiiruilly  minute 


or,  Ihe  Preservation  of  Favored  Races  in  the  |  variation  of  function  or  structure  repeated  and  lx? 
Struggle  for  Life,"  waa  lite  announcement  lo  his  coming  more  marked  through  many  successive 
friends  that  he  had  at  length  passed  over  the  sea  generations,  results  ultimately  in  the'  production 
of  hypothesis  to  the  Ann  ground  of  scientific  as-  of  a  variety,  or  even  of  a  species,  quite  unlike  the 
sen  ton,  and  to  the  world  that  it  must  revise  or  parent  individual. 

fortify  il*  opinions  on  biological  subjects.  After  Mr.  Darwin  was  by  no  means  the  discoverer  of 
making  in  18X12  one  of  those  excursions  into  the  the  theory  of  evolution.  That  is  at  least  as  old  as 
by-ways  r>f  scientific  inquiry  of  which  he  was  so  I  Aristotle,  whnsupposcd  individuals  t..  be  produced, 
fond,  of  which  the  outcome  was  his  work  on  "  The  i  not  by  a  aimultaneou*  creation  of  a  minute  copy 
Various  Contrivance*  bv  which  Orchids  an-  1'er- '.  of  live  adult,  with  all  the  different  organ*,  but  by 
tilized  by  Insects."  and  still  another  in  1885  to  epigenisis — that  is.  by  successive  acta  uf  genera- 
publish  the  well-known  book  on  "  The  Moveiueuts  lion  or  growth,  in  which  the  rudiment  or  cell  re- 
am! Habits  of  Climbing  Plants,"  he  put  foitb  In  ceived  additions.    Other  ancient  philosopher*,  and 

in  more  modern  times  Descartes.  Spinoza.  Leib- 
nitz, Bonnet,  Lamarck  and  Cuvier,  nave  adopted 


from  increased  do-sling  by 
the  dam,  #I2,:100. 
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OCI.XX1V.—  riTKRSllt'llO. 

Petersburg,  Virginia,  in  lat.  37°  13  N.Jong.  77a 
IN  W„  on  the  Appomattox  River,  is  on  three,  pla- 
teaus rising  gradually  from  the  riveir. 

Settled  in  1W8,  it  'wax  incorporated  u*  a  city  in 
1850.  Water-works  were  built  by  the  city  in  1857, 
after  the  plan*  of  Henry  D.  Bird.  The  supply  a 
taken  from  a  small  bnxik.  which  Is  impounded 
by  a  stou-i  dam  ill  ft.  high,  5  ft.  wide  on  top  and 
40  ft.  at  bottom.  From  this  storage  reservoir  tbe 
waler  is  punqxHl  by  steam-power  100  ft.  into  a  dis- 
tributing reservoir,  in  excavation  and  cmnsnk- 
ment.  lined  with  brick  and  containing  ,1is),000 
gallons,  at  70  ft.  alsjve  the  upper  part  of  the  city. 
The  pump,  built  by  Uriah  Wells,  of  Petersburg.  » 
of  13-in.  diameter  and  «0-in.  stroke.  There  la  also 
a  Guild  &  Garrison  pump  which  is  not  used.  Dis- 
tribution is  bv  12  miles  of  cast-iron  pipe  of  from 
12  to  4-in.  diameter,  with  SO  lire  hydrants.  The 
numtrer  of  taps  is  not  given.  Wrougbt-iron  ser- 
vice pipes  are  used.  Tile  population  in  1880  ' 
31,6.16  and  the  dailv  consumption  40,(100  l 

The  works  have  cost  #150.000.    There  i«  i 
ed  debt  of  *125,000  at  8  per  cent,  intcn-xt. 

The  expenses  of  maintenance  in  IBH1  were  $4,- 
800  and  the  receipt*  JH.JIO0.  The  work*  are  man- 
aged hv  oftiriTx  appointed  bv  the  Common  Coun- 
cil. 

William  Kirkhatn  has  been  the  Superintendent 
sine.-  1878. 

CCl-XXV. — SOITH  BETHLBIIEX. 

South  Bethlehem,  Pennsylvania,  in  lat.  40*  36 
24  N.,  long.  78-  .16'  8   W.,  is  on  the  Lehigh  River, 
on  ground  *lnping  gently  hack  from  the  river  to 
hill*  on  the  south  and  west. 
Keiths!  in  1712,  il  was  im-orporated  in  I860. 
..  I    Waterworks  were  built  bv  a  private  compnnv 
of  them,  even  those  which  concern  only  a  single  night  with  pains  in  the  che«t,   famines*  and  i„  isjn  a(t,.r  the  plans  and  under  the  sutwrinteo* 
abound  in  illustrations  nausea.    The  nausea  huded  — 


1868 another  important  work  on  "The  Variati 
of  Animals  end  Plants  under  Domestication,"  in 
two  volumes.    In  1871  appeared  ihe  beat  known  of 
all  his  book*.  ••  The  Descent  of  Man  and  Selection 
in  Relation  to  Sex,"  in  two  volumes.    The  follow- 


ing year  saw  the  publication  of  '•  The  Kxprosion 
of  the  Emotion,  in  Man  and  Animal*  "  in  1871  ap- 
peared "  Iiiseclivemu*  Phinl*:"    in   1876  "Tbe 


and  used  thi*  theorr  to  a  greater  or  less  extent. 
But  it  never  had  n  suWtnntial  basis  of  fact  or  a 
thor»xighly  scientific  application  until  Mr.  Darwin 
worked  it  out-  Others,  as  we  luive  said,  and  nota- 
bly Mr.  Spenoer.  have  given  it  a  more  comprehen- 
sive scope,  but  within  the  limits  he  set  fur  him- 
F.ffeets  of  Cruas  and  Self-fertilization  in  the  Vcge  [  self  Mr.  Oar  win  meets  no  rival  claimant  for  tbe 
table  Kingdom;"  iu  1877,  ■'  The  Different  Forms  of  honors  the  scientific  ami  thinking  world  have  ac- 
Flowcreand  Plants  of  the  Satue  Species."  and  in  corded  him.  The  dispatch  announcing  his  death 
1881  "  The  Power  ol  Movement  In  Plaiils."  Each  says  that  he  bad  been  suffering  for  some  time 
of  these  book*  has  its  place  in  the  development  of  from  wcaknete  of  the  heart,  but  continued  lo 
theory  which  hear*  their  author's  name.    All  work  to  the  last.    He  was  taken  ill  on  Tuesday 


order  of  thu  phenomena,  . 

pertinent  to  lit*  great  llieuie.  and  Mupply  tluxwi 
who  wish  to  use  or  investigate  his  tbeuries  with 
the  classified  results  of  bis  accurate  observations. 
But  it  ia  upon  the  "  Origin  of  Species  "  and  the 
"  l>csccnt  of  Man,"  in  which  the  iheorv  of  evolu- 
tion  U  made  to  tell  the  history  of  life  upon  tlx? 

see  it.  that  his  fame  ebiclly 


If  asked  lo  define  Dm 
tagonist  of  the  scieutifi 


flu 


rthodox  an- 
tbe  day  will 


reply  that  it  is  an  attempt  to  show  how  blind  mat-  map  of 
ter  lwH-ame  the  seeing  eye:  the  biologist  of  the  from  il 


more  or  Irs*  during  enei,  0{  u.  E.  Leh'mann.  taking  tbe  supply  from 
Wednesday,  ami  culminated  in  death  in  ihe  after-  the  Lehigh  River  and  pumping  by  steam-power 
noon.  Mr.  Dam in  reiiunm-d  fully  eonscinu*  until  into  the  mnins.  An  ais'iimuUilor  i*  used,  the 
within  a  quarter  of  an  hour  of  hi*  death.— .Vere  i  p|unger  of  which  is  weighted  to  any  di-xired  pres- 
tONt  Tmtrt.  j  surt.    fh,,  ordinnrv  prerumre  is  from  70  lo  li.1  lbs.. 

•   and  the  fire  pr.xxufe  rrom  90  to  120  lb*. 

WATER  SUPPLY  OF  WASHINGTON,  A  Cumemn  pump,  with  water  cylinder  of  12  in. 

  drain  and  80-iii.  stroke  was  erected  in  1875.  and 

Tlie  bill  recently  retried  to  the  Senate,  in  re-  another  pump  added  iu  1878.  built  by  tne  Bethle- 
gard  to  extending   the  Potomac  water-works,  hem  Iron  Co. 

directs  the  Secretary  of  War  to  make  a  survey  and  1    Distribution  is  by  cast-iron  piiie  of  from  8  to  S- 
the  land  necessary  :o  exb-nd  the  aqueduct  i  in.  diameter;   5  miles  are  in  u-e,  with  !»  fire  hy- 
lo  the  high  grounds  I  drants,  116  gates  and  Unit  taps.    Two  railroid  links 


Digitized  by  Google 


April  22,  1»2. 


ENGINEEKING  NEWS. 


131 


an-  supplied.  The  city  pay  a  (IS  per  year  (or 
each  Are  hydrant.   Service  pipes  are  of  lead. 

The  population,  1880.  wu  3,300.  The  dally  con- 
sumption is  not  given. 

The  stock  of  the  company  in  (10,000,  and  the 
bonded  debt  is  118.000,  at  7  per  cent,  intercut. 

The  total  coat  of  the  work*  ha*  been  $32.378.4,1 
and  the  receipt*  $19,750.81.  The  expenim  in  1H80 
were  $760.80,  and  the  receipt*  $3,833.76. 

H.  Stanley  Uoodwln  la  Secretary  and  Treo-.urer 
of  the  company,  and  B.  E.  Lshiuaiin  the  Superiu- 


Marengo,  Iowa,  in  Ut4l"  48  X.,  Ionic.  W  5'  W.. 
ia  on  the  Iowa  River. 

Water-works,  foe  fire  prutretiun  only,  were  built 
in  1*74.  A  Worthinglou  pump  In  a  mill.  mile 
from  the  town,  if*  arranged  to  be  thrown  into  gear 
with  the  waler-w  heel  of  tlie  mill  and  pump  water 
from  the  ran-  through  a  mile  of  6  in.  and  1-in. 
pipe.  on  which  are  placed  8  Br*  hydrants. 

The  population  in  1880  wae  2.388. 

The  works  ate  owned  by  the  city.  A.  J.  Mor- 
rUun  is  the  Mayor  and  controls  the  works. 

CtlXXYH.  — UTCTtnKIJi. 

Litchfield,  Illinois,  in  1st.  34T  32  X..  limit  xu  43 
W..isnn  level  ground  Settled  in  1854.  it  wa* 
incorporated  as  a  city  in  18."*.  Water-works  were 
built  bv  the  city  in  1873.  taking  the  supply  in  >m  u 
pond  formed  by  an  earth-dam  acres  Sbosil  I 'reek, 
whirb  drains  about  Ju  -sjusie  miles.  A  Hully 
puuip  was  first  used.  A  Wnrthingtun  pump  of 
2  W.OOO  gallons  capacity  w«»  afterward*  put  in. 
The  water  is  pumped  directly  into  the  mains 
with  an  ordinary  pressure  of'*)  Ih*.  per  square 
Inch.  About  5  mile*  of  .  »<t  in.n  distribulion  pi|»', 
with  83  hydrants  and  Sou  lap*. 

The  population  in  l**o  was  4.3UU.  The  con- 
sumption i»  not  given.  The  works  hnie  cost 
$*6,iVr0,  and  the  receipts  have  been  $10.otM.  There 
is  a  bonded  debt  of  $."MI.00U  at  H  per  cent,  interest, 
which  is  mat  paid,  however,  owing  to  litigation. 

I  about  $3,500.  and  the 
re  managed  by  the 
the  City  Clerk. 


Fu.  C.  E.  Judson.  C.  E..  corrects  the  report  to 
read  as  follows  :  Third  paragraph,  "  Roaring 
Brook  Reservoir  was  Uj  miles  from  the  city,  350 
ft.  above  the  Lackawanna  River,  or  150  ft.  above 
general  level  of  the  city/'  After  fourth  paragraph 
add  "  the  Roaring  Brook  Reservoir,  IK  miles  from 
the  city,  was  abanduned  and  a  new  one  built,  41,' 
miles  from  the  city,  400  ft.  above  the  river,  or  300 
ft.  above  the  city,  as  described  further  on."  To 
the  financial  statement  adds:  "  There  ia  no  I 
debt,  and  the  company  pays 
dividends  of  2!^  per  cent. 


THE  IUOX  AND  STEEL  TRADE. 


3,000.000  gallons,  and  810  ft.  above  the  city,  giv- 
ing  120  II*.  pressure  in  the  mains.  Distribution 
is  by  13  miles  of  cast  iron  pipe  of  from  13to4-in. 
diameter,  with  M  Are  hydrants  and  86  gate*. 
The  number  of  taps  i*  nnt  given.  Thrvc  meters 
are  in  use.  For  service  pipes  lead  is  used  to  the 
curb  line  and  then  galvanized  iron. 

The  population  in  1H80  was  0,644.  The  consump- 
tion is  not  known. 

The  wurks  cost  $160,0UO.  There  is  a  bonded  debt 
of  $03,000.  at  8  per  cent  interest,  and  falling  due  in 
18*2. 

Xo  further  financial  statistics  are  given. 
The  works  are  managed  by  lour  Water 
■nisHioners  appointed  by  the  Citv  Council. 
S.  D.  Miller  i*  the  Kuncrinterufent. 

flta.IslT    ■Wllllss  II  "MUNIS!.  The  uncertainly  as  to  the  volume  of  railroad 

Richfield  Springs.  Xew  York,  in  bit.  43*  SO  X.,  building  and  general  conatruction  into  which  iron 
long.  74"  38  W..  is  in  a  hilly  country  and  near  tbe  and  steel  enters  largely  ha*  produced  two  effect*, 
liead  of  Schuyler  Lake.  Sulphur  medicinal  which  have  both  their  advantages  and  dwsdvsn- 
spring*  make  it  a  place  of  summer  reeort.  Water-  tagee— first,  less  demand;  second,  lea*  price, 
works  were  built  by  the  village  in  1(1.1,  after  the  Enterprise  was  beginning  to  suffer  frura  the 
plans  of  P.  11.  Baermann.  C  E  The  supply  is  advancing  tendency  on  cost  of  iron,  steel,  and 
taken  from  n  stream  among  the  hills,  which  is  other  material.  Contracts  were  not  entered  into  : 
impounded  by  an  enrtben  dam  witb  puddh*d  projected  undertakings  were  delaved.  Thedeclin- 
heart.  A  pi-tn.  earthenware  pipe  conveys  the  ing  tendencv  in  prices,  instead  of  drawing  out  this 
water  hair  a  mile  to  another  reservuir.  formed  by  demand  anil  starting  this  business,  still  keeps  it  out 
a  concrete  dam  across  a  ravine.  The  storage  of  sight,  for  the  reason  that  buyers  and  investor* 
"ty  of  the  two  is  7.000. 000  gallon*,  at  200  ft.  and  projectors  denre  not  no  mnch  cheapness,  bnt 
the  village.    Distribution  is  by  4  miles  of  ;  securitv.  assurance,  confidence  that  the  bottom  is 

',  with  not  leaking,  that  there  la  a  fair  guarantee  that  a 
di  liar  spent  will  return  at  the  end  of  a  year  with  a 
dime.   This  is  tbe  present  feeling  in  mercantile 
The  con-  and  manufacturing  circles.   There  is  a  readiness 
to  push  out  ngain  in  all  manner  of  commendable 
to  1H«!  inn  rpriM».  ami  it  i*  hazard  ing  no  predict  ion  tossy 


which  is  nut  paid,  however. 
The  ex|»sn*ea  in  1*10  were  ab 
receipts  $1,400.  The  works  ai 
t  ity  Council  and  O.  W.  Jones. 


cast-iron  pipe,  of  from  10  to  4-in 
IH  (Ire  hydrants. 

Tin-  mimlM*r  of  ta|M  i*  not  given. 

The  |»pulation  in  IttHO  was  1,330. 
siiinptioa  is  not  stated. 

The  works  cost  $24.01»l.  The  n-ceiid*  to  1H 
were  $3,5l«i.  Tl!e  bonded  debt  is  $23,000,  at 
per  cent,  interest. 

The  works  are  uiauimtsl  by  Ihe  trustee*  of  the 
village,  of  which  tluy  K.une  is  President. 

tlLXXXU.  — W  Al'kjritiM.V  X,  V. 

Wulertown,  Xew  York,  in  lat.  43*  37  X  .  long. 
7ft  '53  W.,  isnu  the  Black  Kivrr,  which  at  this  point 
falls  44  ft.  witli  a  micceasioo  of  rapids  Isdow,  af- 
fording a  due  water-power.     Settled  about  1800. 


II  .hat  the  first  solid  evidence  of  an  abundant  crop 
I  a  possible  satisfactory  expert  trade  will  result 
in  IniiMTi 


Bordeiitown.  New  Jersey,  in  lat.  40"  0  X.,  long. 
^\'•  88  W..  is  on  the  Deluware  River.  The  town 
is  on  ground  elevated  about  60  ft.  above  the  river, 
and  was  settled  early  in  tbe  last  century. 

Waterworks  were  built  by  a  private  i  ompanv 
in  1856,  after  the  plans  of  Jsmes  W.  Allen,  taking 
the  supplv  from  the  Delaware  River  and  pumping 
il.bv  a  \Vorthlngton  compound  duplex  steam 
pump,  with  steam  cylinders  of  30  and  14-in.  diam- 
eter, and  water  cylinder  of  10- in.  diameter,  all  of 
•  in.  stroke,  through  3,400  ft.  of  (-in.  pipe  to  a 
reservoir  100  ft.  above  the  river,  built  in  exesva- 
tion  and  embankment,  and  holding  6*4.466  gal- 
lons. 

Distribution  is  by  3  miles  of  cast-iron  pipe  of  6-in. 
aud  3-ln.  diameter,  with  SB  fire  hydrants.  The 
number  of  tap*  is  not  given  ;  »  meters  are  in  use. 
Tbe  city  pays  $r»0  per  year  for  the  use  of 
hvdrants. 

The  population  in  1880  wss  6,008,  and  tbe  daily 
consumption  1-VI.ISJ0  gallons. 

Tbe  stock  of  the  company  is  63u.0O0.  Tbe  works 
cost  originally  $4<t.o00.  Xo  further  financial  s.ate- 

" John**  fttlrele  is  the  Superintendent. 

CCLXXIX.—  BTIUTirtD,  UASS. 

Milfoid.  Massachusetts,  in  lat.  42'  8  X..  lung. 
71*  88'  W..  is  on'the  Charles  River.  It  is  an  old  town. 
Water  works  were  built  in  1881  by  a  private  com- 
pany, taking  the  supplv  from  the  river  and  pump- 
ing dlreetlv  into  the  mains  by  a  Holly  steam 
pomp.  The  ordinary  pressure  is  70  lbs.,  and  the 
fire  pressure  130  lb*. 

Distribution  is  by  10  miles  of  cast-iruu  pipe,  the 
sires  of  which  are  not  given.    There  are  61  fire 


in  an  Imimivemeut  in  industrial  enterprises.  In 
fact,  the  actual  requirements  of  trade  are  employ- 
ing tbe  entire  available  iron  and  steel  making 
capacity.    Furnaces  are  sold  ahead,  the  urtnt  of 
the  iron  mills  have  a  fair  supply  of  orders,  the  steel 
mills  are  full  of  work  at  high  'prices,  tie  steel  rail 
mills  will  feel  no  effects  of  the  lull  for  months  to 
come.    Machincrv,  tools,  engine*,  boilers,  furnish - 
it  wasincorporateda.acity  in  IMM.  Water-works  ing  material  for  textile  mill*,  foundries  and  all 
were  built  ».  1838  by  the  town,  taking  the  supplv  klna»  „f  manufacturing  establishments  are  being 
from  the  river  and  pumping  it  by  water-power  150  j  <>ravmi  freelv.    Extension*  and  improvement*  in 


ft.  into  a  reservoir,  by  two  two-cylinder  double- 
acting  horizontal  pumps,  on*  of  13-in.  bore  and 
86-ln.  stroke,  the  other  of  13-in.  bore  and  43-in 
stroke.  Xew  Worthingtun  pump*,  with  four 
cylinders  of  18-ln.  bore  and  86-ln  stroke,  have  Just 
been  erected. 


shops  outside  and  Inside  are  being  pushed  if  any- 
thing more  rapidly  than  ever  before.  So  far  as 
present  surface  appearances  go.  there  is  no  occasion 
for  complaint.  The  apprehensions  entertained  have 
reference  to  the  future.  Stocks  of  all  kinds  of  iron 
low.   Foreign  markets  are  active  and 


steam      Distribution  was  at  first,  by  wrought-iron  and  price,  are  generally  firm.    Rather  larger  than 

-  usual  imports  are  arriving,  because  or  this  fact 
home  and  foreign  price*  have  been  about  equalized 
in  most  articles. 
Tbe  trade  is  eucuu raged  by  tint  number  of  in- 


coment  pipe.  Some  of  this  ha-.  stood  well  and  is 
still  in  use.  Most  of  it  ha*  been  replaced  by  cast- 
iron  pipe,  which  is  now  exclusively  used.  About 
16  miles  are  in  use.  with  1 10  r'rv  hydrants.  Tbe 
number  of  taps  i*  not  given. 

The  city  pay*  $2,500  ]M*r  year  out  of  taxation  for 
Are  protection.  Both  lead  and  wrought  iron  are 
used  for  service  pipe*. 

The  population  In  18*)  was  10.6X7.  Tbe  con- 
sumption is  not  stated. 

The  works  have  cost  $300,000.  The  bonded 
debt  is  $700,000.  bearing  interest  at  from  4  to  7  per 
cent.    Further  financial  statements  sre  not  given. 

Tbe  works  are  managed  by  five  '  .Mnrni**iorw*r*. 
oue  of  whom  i*  elected  each  year  bv  popular  vote. 


qulrles  for  Iron  and  steefin  various  shape*.  Bridge 
building  Is  especiallv  active.  The  construction  of 
railroads  in  the  far  West  may  be  temporarily  *u* 


which 


fit 

f  taps  is  not  given. 


hydrants.  f< 
year.   The  number 
service  pipe*  are  used. 
Tbe  population  in  1880  was  9,810, 
The  stock  of  the  company  i*  $100,000, 


pended,  but  the  building  of  bridges  and  the  replac- 
ing of  old  ones  with  new  ones,  east  of  the  Missis- 
sippi, is  going  on,  a*  all  who  keep  familiar  with  the 
daily  progress  of  taiilding  know.  The  market 
quotations  show  that  demand  and  supply  are 
pretty  evenly  balanced.  Buyers  are  buying  for 
immediate  wants  only.  Stocks  are  not  accumu- 
lating. Alsjut  tin-  »auie  number  of  furnaces  an-  in 
blast  as  a  year  ag<>.  but  tbe  producing  capacity  is 
much  greater  and  is  equal  to  about  five  milliuu 
tons  per  year,  not  taking  account  of  accident*  or 
stoppages.  Competition  at  home  and  threatened 
competition  from  abroad  are  an  assured  protection 
against  high  prices. 

Merchant  tsar  ha*  weakened  within  a  few  days 
lo-J.rl  ••3.7c.  per  pound.  Structural  iron  is  quoted 
at  8ar4c„  which  la  about  inside  figure*;  tank  iron 
8c.;  refined.  8'jC.  Capacity  is  quietly  increasing, 
but  the  demand  seenw  to  keep  even  puce.  The  ap- 
proach of  summer  will  probably  bring  additional 
activity  and  a  slight  hardening  In  prices  for  small 
buyer*,  steel  rails  have  been  sold  recently  at  $38. 
Iron  are  quoted  at  $46:  Bessemer  pig  at  $34cg$35: 


aud  tbe 


jnded  debt  $60,01X1.  at  3  per  cent,  interest. 
The  works  went  into  operation  April  4.  1881. 
Moses  Joy.  Jr..  is  President,  and  C.  W  Shippee, 


•XLXXXin.—  KLallsVlLUC. 

Blairsville,  Pennsylvania,  in  lat.  40'  37  X..  long. 
TT  18  W..  is  on  the  Conemaugh  River,  at  the  base 
of  the  firwt  liench  of  the  Allegheny  Mountain*  on 
the  west.  It  was  settled  early  in  the  last  century, 
and  incorporated  a*  a  borough  in  1825. 

Water-works  were  built  in  1873  bv  the  borough, 
after  plans  of  Robert  Xeilson.  C.  £..  taking  the 
supply  from  the  ( Vinemsugh  River  and  lifting  il 
180  ft.  by  a  pump  into  a  circular  reservoir  60  ft. 
in  diameter,  and  holding  300,000  gallons,  built  of 
stone  masonry,  and  situated  about  113  fl.  above 
the  highest  part  of  the  town. 

Distribution  was  at  first  by  wooden  pipe*,  which  forge,  $32  *»  furnace.  With  all  tbe  forces  at  work  to 
failed,  and  hare  heen  replaced  by  cast  iron-pipes,  stimulate  production  and  encourage  enterprise,  it 
of  which  8  miles  are  laid,  of  fnrai  8to  8-in.  diame-  ■«  probable  that  prices  will  remain  throughout  the 
t*r,  with  23  fire  hydrant*  and  18  gates.  The  num.  summer  nearly  where  they  are  to-day. 
her  or  taps  is  not  given.    Service  pipes  are  of  lead  \  -  *>«*.■»  


STANDARD  TIME. 


Oil  City,  Pennsylvania,  in  1st.  41"  33  N.,  long. 
79°  47'  W.,  is  on  the  Allegheny  River,  in  tbe  centre 
of  the  oil  district.  Settled  in  I860,  it  was  incor- 
porated as  a  city  In  1871. 

Water-works  were  built  by  the  city  in  1872.  after 
plans  of  H.  P.  M.  Birkenbine,  C.  E..  and  under  the 
.uperintendonce  of  John  Birkenbine.  C.  E.  The 
supply  is  taken  from  the  Allegheny  River  through 
a  16-in.  pipe,  laid  out  into  the  channel,  and  which 
conveys  the  water  to  the  pump  well,  where  it  is 
lifted  320  ft.  by  an  Eclipse  steam  pump  with 
steam  cylinder  «*f  84-ln.  and  water  cylinder  of  12- 
in  diameter  and  30- in.  stroke,  into  •  reservoir 
bout  Is  excavation  and  embankment,  containing 


and  galvanized  iron.     The  population  in  1*80  was  ; 
1,103.    Tbe  consumption  Is  not  given. 

Tbe  works  have  cost  $23. COO.    The  bonded  debt  i   

is  $ll>,830.  hearing  6  per  cent,  interest.  To  give  our  readers  some  indication  of  the  direc- 

Tbe  expenses  of  maintenance  in  1880  were  $800,  tion  and  uieairB  by  which  tliis  is  to  be  effected  we 
and  the  receipts  $3,800.  give  some  extracts  from  an  address  by  President 

The  works  are  managed  by  tbe  Water  Committee  F.  A.  P.  Barnard,  read  before  the  Association  for 
of  the  Common  Council  and  a  commissioner  ap-  the  Reform  and  Codification  of  the  Laws  of 
pointed  by  the  Council,  who  is  the  superintendent ,  Nationi,  at  Cologne.  Prussia,  August,  1881. 
and  collector.  The  question  has  been  examined  by  the  Ameri- 

J.  W.  Hughe*  has  been  chairman  of  the  Water  can  Metrologies!  Society,  in  New  York;  the  Im- 
C'uiumiftee  from  the  first.  John  P.  Ford  was  com-  prri»;  Academy  of  Science,  St.  lvt-rshnrg;  the. 
misaloner  for  several  years.  The  present  commis-  Roynl  Society,  London,  England;  tbe  Canadian 
sioner  is  John  Bruce.  Institute,  Toronto;  by  the  American  Association 

fro  be  OOSTIMCED. I  for  the  Advancement  of  Science  at  Cincinnati;  by 

the  American  Metrologies!  Society  in  New  York; 
by  the  Association  for  the  Reform  and  Codification 
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of  the  Law  of  Nation*,  at  Cologne,  Prussia,  by  trs*  I  minutes,  and  the  boor  will 


at  a  Km  half- 


International  Otocraphlnal  Congress  at  Venice 
Italy.  and  other  scientific  bodiss. 

It*  importance  has  haen  fully  admitted,  and  ox- 
pres*ion7orfopim..n  have  been  Stained  as  to  the 
mean*  of  overcoming  the  difficulties  wfflch  urerx 

P<A«'tb»d«mUiM'nt  extends  acton  105  degree,  of  with  l^fe^  Abbe/ by  S^KlfoM  Fleming.  Esq. 

stern  limit  Bnds  bito  Chi*1'  Engineer  of  the  Canadian  Pacific  Rail 


way  distant  between  any  two  meridians. 

The  Hytrin  here  described  wan  propertied  origi- 
nally for  the  United  State* by  Professor  Cleveland 
Abbe,  of  tbe  United  States  Signal  Service  ins 
mentioned  above),  in  a  report  to  the  American 
Mefrological  Society,  and  also  (without  concert 


longitude,  an  individual  at  the  western  I 


way,  and  now  titular  Chancellor  of  Queen'*  Uni- 
versity, at  Kingston,  Ont.,  in  a  paper  read  by  him 
before  tbe  Canadian  Institute,  and  since  puhlmhed. 
In  these  paper*  ft  waa  proposed  to  adopt,  for  the 
American  continent,  five  meridian*,  of  which  the 
central  one  should  be  situated  six  hour*  weat  of 
Greenwich,  and  should  pans  almost  centrally 


himself  seven  hour*  of  recorded  time  behind 
another  individual  at  the  extreme  eastern  side  at 
the  lame  moment  of  absolute  time.  Much  of  the 
intervening  country  to  but  thinly  settled,  but  rail- 
ways and  telegraph*  traverse  from  ocean  to  ocean, 
and  we  have  every  gradation  of  difference  of  time 
between  the  extreme  limit  of  seven  hours. 

It  is  to  be  notice.!,  in  the  first  place,  that  the  trough  the  city  of  N>w  (Cleans.  The  time  .rf  thi* 
time  kept  bv  clocks  and  watches  in  our  country  is  fnendnuj,  being  that  prevailing  tht"uKh  the 
not.  generally,  the  exact  local  time  of  the  jplaoo  principal  Slate,  of  the  Mississippi  Valley  and 
where  the  owners  of  such  timepieces  reside.  Upon  the  Rntish  province  of  ManitoU,  is  distinguished 
everv  great  line  of  railway  it  m  iiriisrsjnsahle,  in  *"  The  five-hour    meridian  passes 

order  U.  secure  safety  and  regularity  in{he  move-   »><■»'  New  Jork.  and  governs  the  States  lying  on 
ment  of  trains,  that  the  time^ept  shook!  be  uol-  lJ?"  Atlantic,  together  with  the  two  Oauadas, 
hu  end  to  end-    And  usimf  at  lime  lour ,  fnvlag  them  what  fe  nance  called  A  tlantK  time. 


form  from  i 


end     And  a*  some  of  these  long  giving  them  what  is  h* 
lines  extend  over  from  Ave  to  ton  degrees,  of  loo-  ™*_ ™**0^]m*}Aial>,  crow«  «•»•  N""  ot  »!*" 
gitude,  while  the  standard  time 


kept 


by  them  is 

usually  that  of  one  of  their  termini,  it  follows 
that,  at  different  points  of  the  road,  the  railway 
time  differ*  from  the  local  time,  ten,  twenty, 
thirty  or  more  minutes.  Yet,  such  ia  tbe  relative, 
importance  of  the  railway  traffic,  in  comparison 
r  local,  that,  in  prss  t.ee. 


the  railway  time  sui. 

all  the  affairs  of  life  are  regulated  in  accordance 
with  it.  In  some  large  towns  two  kinds  of  time 
are  kept;  as.  for  instance,  at  Buffalo,  N  Y-. 
where,  in  the  same  houses,  may  be  found  two 
clocks,  one  of  them  giving  the  time  of  tbe  place, 
and  the  other  that  of  New  York  City,  which  is  the 
railway  time,  and  is  twenty  minutes  faster. 

It  sometimes  happens  that  towns  not  distant 
from  each  othel  are  situated  on  different  line*  of 
railway  keeping  different  nines,  la  passing  by 
ordinary  vehicle,  from  one  of  these  towns  to  an- 
other there  is  experienced  the  inconvenience  of 
rinding  one'*  watch  entirely  out  of  harmony  with 
the  time-keepers  of  the  locality  visited.  But  s  still 
greater  inc«mveni«nre  occurs  In  those  towns  which  i 
He  at  the  intersections  of  two  or  more  important 
roads-  and  there  are  a  good  many  such — for  here 
it  is  necessary  to  keep  account  of  as  many  system* 
of  time  as  there  are  intersecting  ways.  From  an 
investigation  made  by  Professor  Cleveland  Abbe, 
of  the  United  States  Weather  Signal  Office ,  at 
Washington,  it  appears  that  tbe  railway  times 
kept  by  different  trans|sirtaUon  companies  in  the 
United  States  correspond  to  no  fewer  than  sev- 
enty meridians,  and  the  total  number  of  auch  va- 
ri i 1  tii  in  titi \%\ jft t 1 1 y  iW't  Ictv*  tli&ai  ooti?  liUDi-irv^  ^o^** 
so  far  as  the  transaction  of  the  ordinary  sffsirs  of 
life  in  each  particular  locality  ia  concerned,  this 
extraordinary  variety  ia  of  no  consequence  to  the 
inhabitants.  But  in  all  matters  which  concern  the 
mutual  relations  of  the  inhabitant*  of  different 
places  the  esse  is  otherwise.  Without  a  knowledge 
of  the  time*  of  both  places  it  is  quite  possible  that 
appointments  in  regard  to  affairs  of  important 
icern  may  be  wholly  diaconoerted.  And  with- 
i  a  similar  knowledge  one  may  fail  to  meet  a 
in  on  which  he  had  counted,  and  mav  thus  be 
subjected  to  unanticipated  delay  and  other  conse- 
quent disadvantage..  It  is.  of  course,  hardly  nec- 
essary to  mention  the  degree  to  which  the  useful- 
ness of  the  time-tables  issued  by  the  various  trans- 
portation companies  is  impaired,  for  tbe  purpose* 
of  U.e  traveler,  when  tbe  time  standards  of  all 
these  companies  are  different.  But  the  embarrass- 
ment to  the  tourist,  however  great,  is  of  less  im- 
portance than  that  which  i*  suffered  by  the  perma- 
nent resident 

Now,  considering  the  fact  that  for  our  own  con- 
tinent of  America  tbe  time  actually  kept  at  any 


foundland,  and  gives  what  is  called  easferw  finv 
to  that  island,  and  to  Nova  Scotia,  New  Brunswick 
and  the  remaining  British  possession*  east  of 
Canada.  The  seven-hour  meridian  passes  through 
the  city  of  Denver,  and  almost  exactly  over  the 
Unitort  star..-*  Signal  Station  on  the  summit  of 
Pike's  Peak,  more  than  14,000  ft.  high ,  in  Colorado. 
It  gives  time  to  the  States,  Territories  and  prov- 
ince* lying  on  and  nbout  the  great  central  ridge  of 
the  continent,  which  is  hence  called  mountain 
fime.  Tbe  eight-hour  meridian  falls  a  little  east  of 
San  Francises),  and  almost  exactly  on  the  smalt 
sea-coast  town  of  Santa  Bartnra,  In  California. 
From  this  the  States  of  the  Union  which  lie  on 
tbe  Pacific,  and  the  British  provinces  on  the  same 
ocean,  derive  tbeir  time,  which  it  is  proposed  to 
distinguish  ss  Paeifle  ffsV. 

The  bounding  lines  between  the  «ucces»iv« 
meridians,  at  which  the  count  of  the  hour  shall 
change,  it  ia  not  proposed  to  define  with  the  same 
geometrical  precision  which  characterises  the 
meridians  themselves.  The  idea  is  rather  to  fol- | 
low  any  well-known  natural  or  jsiliticml  divisions 
which  fall  approximately  midway  between  the 
meridians,  and  which  will  serve  si  easily  remem- 
bered reference  boundaries.  On  the  American 
continent  such  lines  of  demarcation  are  easily 
found.  Tiie  States  and  province,  which  touch  the 
Mississippi  River  will  use  valley  time ;  tbe  Can- 
ada*, and  the  States  of  the  Union  which  lie  east 
of  tbe  valley  States,  and  most  of  which  touch  the 
Atlantic,  wdl  us*  Atlantic  time  :  the  British  pro- 
vinces farther  eastward  will  use  eastern  time;  the 
States  and  province,  which  touch  the  Pacific  will 
use  Pacific  time ;  and  all  those  which  lie  between 
the  Pacific  States  and  tlie  vaUey  States  will  use 


The  means  by  which  we  expect  to  establish  this 
system  on  the  American  continent  are  partly  the 
voluntary  action  of  the  transportation  companii 
partly  the  co-operation  of  municipal  corporations 
and  chamber*  of  commerce,  and  partly  local  legis- 
lation. 

Some  minor  features  of  tbe  scheme  contained  in 
tbe  resolutions  proposed  remain  to  be  mentioned. 
The  first  of  these  is  tbe  proposition  to  abolish  the 
present  division  of  tbe  day  into  equal  portions  of 
twelve  hour*  each,  and  to  employ  instead  a  con- 
tinuous count  running  from  one  to  twenty-four 
hours  in  each  day.  The  division  at  present  in  use 
la  not  a  natural  one.  It  is  founded,  presumshly 
upon  the  custom  of  astronomer*  to  begin  the  day 
at  the  meridian  passage  of  the  sun,  or  the  habit  of 
the  people  to  fix  the  moment  of  apparent  noon  by 
observing  the  coincidence  of  the  shadow  of  a  ver 
ileal  stile  with  a  line  drawn  north  and  south.  The 
natural  division  of  tbe  day  is  into  a  light  portion 


place  is  usually  purely  conventional,  and  is  not  and  a  dark  portion.  These  portions  are  always 
the  true  local  time  of  the  place  itself,  considering  and  everywhere  unequal,  except  for  a  single  day 

in  the  year,  or  for  a  single  great  circle  of  the 
earth — the  equator.   No  exact  system  for  tbe  uni- 
form division  of  time  can.  therefore,  be  founded 
upon  them.   On  the  other  hand,  no  disadvantage 
can  arise  from  regarding  the  day  as  a  unit  subdi- 
vided  into  twenty-four  equal  fractions,  a  mode  of 
very  general,  at  least  In  Italy, 
yet    entirely    abandoned:  while 
•y   appreciable  disadvantages  at 
present  division  into  twelve-hour 
conaequence  of  the  present  variety  of  time-  moieties.   The  first  of  these  is  the  necessity  of 
standards  might  he  wholly  eliminated,  to  the  using  al  ways  in  speech  the  word  forenoon  or  after- 

ivilixed  lands,  noon,  in  order  to  identify  tbe  portion  of  the  day  to 
which  any  hour  which  happens  to  be  mentioned 
ia  to  be  referred;  or,  in  writing,  to  place  after  the 
number  of  the  hour  the  itxplanatnry  suffix.  *.  X., 
or  P.  H,  Another,  and  even  greater,  is  the  un- 
certainty in  railway  time-tables  as  to  whether  a 
particular  huur  is  an  hour  of  the  night  or  of  the 
day.  The  compact  form  of  the  tables  renders  it 
impossible  always  to  introduce  the  necessary 
specifications  In  their  columns,  and  the  inquirer 
la  thus  often  left  at  a  loss.  Some  of  these  tables, 
in  order  to  remove  the  embarrassment,  have  em 


that  this  is  also  true  in  England,  and  is.  probably, 
to  a  great  extent  true  of  the  continent  of  Europe, 
and  considering  that  identity  of  the  conventional 
with  the  local  time  is  unimportant  when  the 
standard  of  time  actually  used  is  understood,  it 
has  seemed  to  u*  that  by  the  adoption  of  a  system 
according  to  which  all  lime-keepers  throughout  division 
the  world  might  be  made  to  agree  ss  to  the  minute '  and  hardly 
and  second,  and  to  differ  onlv,  as  longitudes  differ,  there  are  n 
in  regard  to  the  hour,  all  the  confusion  which  ex-  tending  the 
ists  in  consequence  of  the  present  variety  of  time-  moieties.  Tf 
standards  might  be  wholly  eltrmnal 
••r'-ai  benefit  of  the  people  of  all  civi 
The  adoption  of  this  system  would  involve  the 
recognition  of  twenty  four  fixed  meridian*,  dis- 
tant from  each  other  by  a  constant  difference  of 
fifteen  degrees  of  longitude,  and  determined  in 
position  by  some  one  of  the  number  distinguished 
as  the  prime  or  tero  meridian.   The  moment  of 
the  passage  of  the  mean  sun  over  each  of  these 
meridians  is  to  be  regarded  as  the  hour  of  mean 
noon  for  that  meridian,  and  for  all  places  which 
are  nearer  to  It  than  they  are  to  any  other.  Thus 
the  largest  difference  which  can  occur  between 


night  in  white  letters  upon  a  black  ground, 
those  of  the  day  are  printed  in  the  usual  way— 
with  Hack  letter*  upon  a  white  ground:  but  the 
very  adoption  of  this  expedient  Is  a  confession  of 
the  existence  of  an  evil  which  we  mav  easily  per- 
ceive to  be  quite  unnecessary.  Let  the  hours  of 
the  day  be  only  continuously  numbered  from 
beginning  to  end.  and  there  will  never  be  any  un- 
certainty as  to  which  part  of  tbe  day  is  meant. 

It  is  proposed  that  the  community  unite  in  an 
effort  to  simplify  the  system  now  in  use  by  reduc- 
ing the  number  of  time  standards  to  a  minimum 
by  substituting  for  an  indefinite  number  of  irregu- 
larly established  and  purely  local  standards  a 
few  main,  or.  as  they  may  he  termed,  continental 
standard*,  each  one  having  a  Axed  and  well-known 
relation  to  all  the  others.  It  is  proposed  to  have 
these  standard,  established  and  main  tame, 
governmental  authority;  to  have  the 
with  precision  through  a  common  central  c 
tory.  and  through  these  standards  it  Is  proposed  to 
keep  every  town,  city,  railway  and  steamboat 
clock  throughout  the  land  as  nearly  as  practicable 
in  perfect  agreement. 

Tbe  plan  of  arrangements  favored  is  to  have  the 
standards  so  established  that  they  will  be  exactly 
one  hon*  apart ;  that  ia  to  say,  while  it  would  be 
nine  o'cIock  at  one  standard  it  would  be  eight 
o'clock  at  the  next  to  the  west,  seven  o'clock  at 
the  following,  ami  no  on.  by  steps  of  exactly  one 
huur.  There  would  he  no  difference  in  the  min- 
utes and  smaller  divisions  of  time.  If  the  time  be 
ten  minute*  or  thirty  minutes  past  the  hour  at  any 
one  point,  It  would  at  the  same  instant,  in  abso- 
lute time,  be  ten  minutes  ur  thirty  minutes  past 
some  hour  al  every  point.  The  hours  themselves 
only  would  differ,  and  they  would  differ  only  in 
designation  according  as  the  localities  were  east  or 
west.  At  the  same  instant  of  absolute  time  every 
clock  in  the  country  would  strike  either  one  hour 
or  another ;  the  minute  and  second  hands  would 
ulways  and  every  where  he  in  perfect  agreement. 

These  view*  have  met  with  the  wasty  acquies- 
cence of  all  who  have  given  them  careful  consid- 
eration, and  the  system  recommended  by  the  sev- 
eral sclent  ific  bodies  for  adoption  on  this  continent, 
commends  itself  as  a  scheme  which  all  nations 
may.  with  advantage  to  tbeinselv<-s  and  to  general 
Interests,  accept,  and  based  on  tbe  following  prop- 
ositions: 

"  1.  Twenty-four  standard  meridians  (one  every 
>l  to  be  established  around 


I',  degrees  «r  longitude! 
the  glolw  for  reckoning 
-1  One  of  tbe  U  sta 


standard*  to  he  selected  as  a 
time  tero  or  Initial  meridian  for  reckoning  . 
politan  time. 

"8.  The  time  aero  to  coincide  with  tbe 
meridian  to  be  common  to  all  i 
ing  longitude. 

"  -I.  Tbe  34  standard  meridian*  to  lie  designated 
by  names,  or  by  tetters  of  the  alphabet,  or  by  de- 
grees of  longitude,  numbered  from  the  prima 
meridian  westerly. 

"S.  Tbe  prime  meridian,  or  tero  for  time  and 
longitude,  to  pass  near  Behring  Strait  180*  from 
Greenwich. 

'•8,  The  division  of  the  day  into  two  halves  of 
twelve  hours  each  to  be  discouraged,  and  a  single 
series,  numbered  from  I.  to XXI v.  substituted.  In 
the  ooamopolitan  day.  or  period  of  time  between 
two  suoccsanve  passage*  or  tbe  sun  over  tbe  prime 
meridian,  the  single  division  to  be  made  abso- 
lute." 


The  papers  on  the  subject,  giving  all  needed  in- 
formation with  explanatory  diagrams  and  tables, 
published  in  pamphlet  form  by  tbe 
vil  Engineers,  at' their 
■ird  street.  New  York. 


have  been  j 
American  Sis.'iety  of  Ci 
rooms,  127  East  Twenty-it 


LITERATUBE, 


On  the  17th  inst..  the  t*.  S.  Supreme  Court,  in  a 
;  I  suit  by  Charles  liuldel,  involving  the  validity  of 
>  his  patent  for  a  certain  stone  pavement,  held. 
"  "  that  the  improvement  was  not  properly  patent- 
'  aide  on  account  of  want  of  novelty,  and  that 
urges*  dttlerence  wmcn  can  occur  Between  in  order  to  remove  toe  emnarraasraent,  nave  em-  therefore  the  patent  cannot  be  sustained."  The 
conventional  time  and  true  local  time  will  be  thirty  ployed  tbe  expedient  of  printing  the  hours  of  tbe  ■  opinion  was  written  hy  Chief  Justice  Waitc. 
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FLA. 


The  Waycrosa  fihnrt  Line,  which  wan  opened  to 
the  public  about  a  year  afro  b.r  thr  Savannah, 
Florida*  Western  Railway,  presented  during  the 
construction  but  few  features  of  engineering  inter- 
est, traversing,  ad  it  does,  a  pine  barren,  almost 
unbroken,  from  Wavcroaa,  Georgia,  to  Jackson- 
ville, Florida. 


foundations  had  been  overcome  by  increasing  <hc 
number  of  piles  anil  intmriucfnfc  Intermediate 
bents,  so  that  in  the  finished  trestle 
varied  fiom  (I  to  IS  ft.,  which  Ruve  totlie  w] 
exceedingly  slovenly  and 
and  must  also  have 
of  construction. 

The  difficulties  presented  in  the  construction  of 
the  Waycruas  Short  Line  had  to  he  overcome 
in  a  more  systematic  manner.  Three  methods 
presented  for  consideration.  The  first,  to  build  a 
bank  on  mattresses  arts**  the  marsh  ;  the  second 
to  construct  a  permanent  trestle,  ami  the  third,  to 
build  a  teni|s>mry  trestle  which  would  lie  filled  in 
hv  trains  before  renewal  was  necessary.    The  first 


the  of  trestle 


lion  consist  principally  m  th 
the  machinery  and  material. 


is  th**  one  In  que*- 
transportation  of 
These  must  be 

bundled  on  a  tramway  or  on  skids,  the  shifting  of 
which  from 
which  i 

cost  of  the  whole. 

tion,  the  difficulties  were  enhanced  hv  the  three 
cr*w*ingH  of  the  creek,  where  it  would*  be  imprac- 
ticable to  transport  the  machine  on  skids,  and 
where  it  would  lie  necessary  to  transfer  the  pile 
driver  to  a  lighter  fmm  which  it  could  be  c 


place  to  place  la  an  item  of  expense 
mts  to  a  considerable  proportion  uf  the 
whole.     In  the  case  under  cousidera- 


I  a  permanent  trestle,  and  the  third,  to  nted. 

|s»rary  trestle  which  woold  lie  Mllcd  in  There  was,  very  fortuuately,  available  nut  at 

•fore  renewal  was  necessary.    The  first  this  time  a  large  steam  plle-ilriver  which  had 

was  inexpedient  in  view  of  the  time  re-  Iss-u  constructed  for  work  of  a  similar  character 


Is  it  loins  of  piles,  which  are 
bv  tin-  Mack  dot*.  Where  tbo 
1  bv  two  pile-,  of  the  same  bent 
.  both  are  shown,  the  profile  line 


servative  railroad  men  of  the  country,  that  their 
ion  would  consist  chiefly  in  laying  the 
and  iron,  and  digging  a  aids  ditch  or 
two.  This  sounds  refreshing  when  contrasted 
with  construction  in  a  rocky,  or  what  might  be 
celled  •  "  hard  country,"  hut  however  true  it  may 
be  in  many  cases,  particularly  uu  projected  roada 
with  limited  eapital,  It  would  be  wiser  to  acquaint 
ourselves  with  the  special  characteristics  ui  the 
■  before  assuming  that  in  esutpin^  the  dif- 


i  my  field  notes,  are  not  intended  to  illus- 
trate railroad  building  in  Florida,  bat  only  to  pre- 
sent to  your  readers  certain  .peculiarities  of  a 
Florida  marsh  which  were  brought  to  my  observa- 
tion w  hile  emrineerfor  the  construction  of  a  por- 
tion of  the  Waycrosa  Hhort  line,  together  with 
the  methods  adapted  fur  overcoming  tin-  difficulties 
presented. 

The  location  selected  for  the  terminus  of  the 
Waycroas  Short  Line,  at  Jacksonville.  Fla.,  was 
on  the  left  bank  of  the  Saint  Johns  Kiver.  at  the 
mouth  of  McCoy's  ('r>jek.  the  approach  to 
which  could  only  be  effected  over  this  creek  and 
Its  adjacent  marshes.  Br  referring  to  the  accom- 
panying map,  it  will  lie  seen  that  in  the  distance  of 
less  than  a  half  mile  the  located  line  crosses  th« 
creek  thron  times.  Considerable  difficulty  was 
apprehended. in  Uie  construction  of  this  p-wliou  of 
the  line,  as  it  was  known  that  the  pile*  which 
carry  the  Florida  Central  Railroad  trestle  had 
driven  to  the  depth  of  8»  ft.  without 
ling  bottom.    In  this  cose  the  dif 


quired  forits  execution  and  the  lack  of  filling  mate- 
rial available.  The  second  would  involve  unneces- 
sary expense  if  the  iDtcntiou  of  filling  in  was  carried 
out  within  a  reasonable  time.  The  third  proposi- 
tion  was  therefore  decided  upon  as  most  expedient. 
The  general  character  of  this  trestle  Is  shown  m 
r  igs.  1  and  3,  and  consisted  of  bents  U  6  between 
center*,  each  bent  being  formed  of  two  round 
piles  6  ti  between  centers  and  capped  with 
double  caps,  the  lower  10  X12  .  mortised  and 
tenoned  to  piles,  and  the  upper,  or  shimming 
cap.  I  XI!  ,  pinned  to  the  lower  cap  with  three 
1'.  wooden  pins.  Each  bent  was  abv>  braced 
transversely  with  X  braces  of  8  plank  spiked 
to  the  piles.  The  stringers  which  spanned 
the  spaces  between  the  bents  were  13  X 14  , 
notched  one  lack  on  to  cap,  which  was  also 
notched  an  inch  to  receive  stringer.  Tliess*  string- 
ers broke'  joint  and  were  pinned  to  the  cap*  ex- 
cept at  the  crossings  of  the  creek,  where  tbey 
'  were  spliced  with  8  plonk,  bolted  on. 
■    The  difflcurrusr  in  the  way  of  " 


on  another  part  of  the  Una.  This  machine,  an 
idea  of  which  may  be  had  from  Figs.  8  and  t.  con- 
sisted of  a  courtage  10  long,  composed  of  two 
runners  of  13  X13  timber  firmly  braced  laterally 
and  shod  on  the  under  side  with  bars  of  rail  load 
iron.  Upon  one  end  of  the  carriage  win  built  a 
platform,  upon  which  the  engine  was  located,  ami 
upon  the  other  the  hummer-guides  and  caste mary 

i  framing  were  placed.  The  whole  was  arranged  to 
operate  two  hammers,  each  1,900  lbs.  in  weight, 
ami  as  the  guides  were  placed  *T  6  between  cen- 
ters, both  piles  of  a  bent  could  be  driven  without 

i  <  luiugtng  the  position  of  the  machine.  The  frain 
ing  and  counterpoising  was  so  adjusted  that  the. 
iron  shoes  on  the  bottom  of  the  runners  would 
rest  In  grooved  rollers  placed  on  the  heads  of  the 

I  plies  already  driven,  the  hammer  frames  project- 
ing beyond  ibe  last  bent  to  the  site  of  the  next . 

I  in  this  position  the  weight  of  the  projecting  por- 
tion was  counterpoised  by  the  weight  of  thr 
engine  and  frame  behind  the  lost  bent.  The  pile* 
for  the  new  bent  latving  been  driven  were  cut  *aT 


uiyiiizeo 
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at  tbr  proper  height,  rollers  put  upon  th*  m 
the  machine  hauled  ahead  By  attaching  a  I  in* 


lea*  oompeot  Mrs  turn  waa 
>  thin  that  the  piles 


and  th«  surface  a  more 

encountered,  but  which  waa  k 
from  the  hoisting  drum  to  one  of  the  piles,  under  »  ould  penetrate  it  and  pas*  into  soft  material 
the  forward  part  of  the  carriage.  One  ol  the  below.  The  object  of  the  platform  wss  only  M  an 
peculiar  advantages  of  this  machine,  a«  will  be  ,  auxiliary  support,  no  that  it  beuame  necessary  to 
•wo,  was  that  it  required  no  skids  or  scaffolding  ascertain  the  depth  of  the  stratum  at  the  podtiun 
for  its  transportation  cxi-ept  the  X  braces  and  of  each  pile,  and  locate  the  platf,.i  Ul  so  that  it 
stays  |o  hold  the  head  of  the  pile  steady  while  it  would  not  bring  the  pil.  to  a  stand  until  it  bad 

reached  the  stratum  referred  to,  while  at  the  same 
time  it  should  oppose  further  settlement.  This 
was  determined  with  an  ordinary  gas  pipe  sound* 
lug  rod.  which  could  lie  forced  duwn  to  the  hard 
•urfju-e.  hut  not  through  it.  au  compact  w  as  the  ma- 
terial. Tlie  platform  device  worked  well,  but  waa 
onl>  used  in  a  few  instances,  as  the  stratum  re- 
ferred to  increased  in  strength  in  the  distance  of 
the  average  settlement  per  blow  daring  the  I  the  next  two  bents  sufficiently  to  prevent  tin-  piles 
three  blows  of  tlie  hammer,  under  the  full  |  pushing  through. 


was  moving  ahead.  It  would  also  cross  the  creek 
as  easily  as  the  marsh. 

Tlie  locomotives  in  use  on  tlie  Savannah,  Florida 
«  Western  Railroad  would  concentrate  a  weight 
of  slightly  inure  than  18,000  lbs.  on  each  pile,  ami 
it  was  deemed  of  great  importance  to  have  these 
reach  a  linn  Waring.  The  spnvihYatioD.  there- 
fore, required  that  null  pile  should  be  driven 


furs, 
until 


fall  of  2S  chould  not  exceed  Hi '.  This  waa 
adhered  to  throughout  the  work,  with  the  excep- 
tion of  a  few  instances  where  quite  a  thick  stratum 
of  sand  waa  encountered,  into  which  the  pile* 
penetrated  with  great  difficulty-  Hsre  it  was 
thought  they  would  considerable  frictionni 

stability. 

The  first  pil«  driven  gave  no  evidence  that  any- 
thing unusual  was  to  lie  expected,  receiving  80 
blows  and  bringing  up  with  the  required  settle- 
ment at  a  depth  of  14  ft.  The  90th  pile  waa  the 
first  which  gave  indications  that  more  or  less  dif- 
ficulty was  to  be  encountered.  From  this  point, 
aa  will  be  seen  by  reference  to  the  section,  tlie 
piles  increase  in  length,  reaching  tlie  maximum  at 
the  84th  pile,  which  received  -Its  ami  .it- 

tained  a  depth  of  IS4  and  8  (184.5  ft.:  This 
pile  wss  composed  of  8  sections,  connected  at  the 
joints  with  round  iron  dow ells,  ljj*  X  12".  and 
was  driven  with  great  care,  as  there  waa  consider- 
able danger  of  one  section  jumping  off  of  that 
below  it.  So  soft  was  the  mod  that  the  first  sec- 
tion of  a  pile  would  frequently  descend  the  full 
length  of  tlie  hammer  guides  without  receiving  a 
blow,  and  it  waa  found  necessary  to  pot  check 
chains  on  the  hammers  to  prevent  their  moving 
not  of  the  guides  and  being  lust  in  the  mud.  After 
driving  the  second  section  of  a  pile  the  settlement 
would  become  comparatively  uniform  for  each  i 
blow  until  bottom  was  reached,  when  the  descent  I 
would  be  abruptly  checked.  So  sodden  and 
marked  was  this  change  in  the  rate  of  descent  per 
'   1 1  felt  no  doubt  in  attributing  it  to  the 


While  the  piles  were  of  such  great  length  it  was 
thought  best  to  stay  them  by  some  means.  To  ac- 
complish this  font"  bents  were  selected,  two  on 
each  side  of  the  long  piles.  These  bents  were  com- 
posed  nf  piles  of  single  sections:  ou  the  outside  of 
each  of  them  single  piles  were  driven,  and  the 
heads  driven  in  under  the  bent  caps  and  bolted. 
This  gave  two  lirnts  of  two  plumb  and  two  batter 
piles,  each  on  either  side,  of  the  knur  pillar  bent. 
Between  these  and  over  the  intermediate  bents  a 
system  of  lateral  lmcing  was  run,  which  gave 
great  steadiness  to  the  whole. 

Longitudinal  X  bracing  waa  introduced  when- 
ever it  would  avail  anything,  but  tlie  greater  part 
of  the  trestle  was  no  low  that  It  was  not  needed. 

The  w  hole  of  tlie  work  was  done  by  dav '»  labor, 
and  cost 
low  the 
freight 

trains  since  Jan.  I.  1882.  and  has  given*  no 
tion  of  lack  of  stability 


THK  HISTORY  AND  STATISTICS  OF  AMERI 
CAN  WAT 
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wnon-  in  tne  worn  wss  a  one  oy  ttav  a  la  Dor. 
id  81.83  per  running  foot  for  everything  be- 
e  cross-ties.  The  trestle  has  been  in  use  by 
;  trains  since  Oct  I,  MM,  and  by  passenger 


Cottf rMioii  fnmi  j  '0:;>  181. 

cctxrxrv.— anal  rami*. 

Cedar  Rapids,  Iowa,  in  lat.  41*  38  N..  lung.  81s 
40  W..  on  Cedar  River,  is  on  slightly  rolling  ground 
rising  graduiilly  from  the  river  for  about  half  a 
mile  to  bluffs  of  from  85  to  SO  ft.  high,  on  which 
many  dwellings  are  built. 
Settled  in  1839.  it  was  Incorporated  as  a  cttv  in 

SawXwL".  thrrlver^tTno1 

*^uS^^^^^l^rTl"^T^m*  ,h"  VVf*y  from  "Cedar  River,  which  ha, 
b^'driveTsomc  dXnV?n^  onui^'fh:  l*^^!^1  ^ 
requisite  steadiness.  To  aicomplish  this,  they  had  *JS£ \j!h7£ 'tf*'  Ef™  J 
lobe  shod  with  iron  puinls,Tnd  even  then  were  h  u">  ->ul1'  »•>  MrtJowan.  There  w  one  coin- 
handled  with  dimeullV.  The  rock  was  evidently  C  h'^'T™'  Tic""!!"  vf-,lll,d?  °' 
much  fl-ored.  and  crack,  could  be  found  with  an  ^^Vug^J^^  ^ruZ 


presence  of  rock  simitar  to  that  found  at  varying 
depths  in  several  borings  1  hud  made  in  the  imme- 
diate vicinity  .and  w  hich  proved  to  be  a  very  cumjiuct 
white  marl,  which  m  the  mbieralogical  scale  of  bard- 
i  would  correspond  to  2Jsj,  Where  this  rock  | 
ion  " 
jit 

to  be  driven  some  distance  into  it  to  obtain  the 
with 


nrdinary  probing  rod.  It  would  frequently,  hap- 
pen that  a  pile  after  having  been  driven  Into  the 
rock  8  or  1  would  strike  one  of  these  fissure* 
and  spring  completely  out  of  the  hammer  guides. 
The  piles  tor  the  wharf  in  the  river  were  driven 
from  a  fiat  with  a  hammer  of  8,840  lbs.  The 
effect  of  this  hammer  with  s  fall  of  25  on  a  pile 
rest  ins  on  no  unyielding  bottom  was  well  illus- 
trated in  one  which  was  pulled  up.  because  it  was 
suspected  that  the  shoe  luul  failed  to  penetrate  the  l"L  J™£  /•"I™; 
rock,    A»  will  be  remembered,  the  piles  to  be  ,  ?.  fJE*. 

driven  to  a  settlement  of  l«  for  the  lait  blow.  In  ,  £ "ft  l**>  «"»  10.104.  and  the  dally 

the  ess.  in  question  the  pile  bad  for  several  blows  '^"^^T^l 

Itllnc  slltflctlv  loorethen  this  snd  when    ,Jh^n'**>  *J?Jk.°*  -,b<,.« 

i  then*  is  n  hon.feo 


— kj>  There 
lire  two  double-acting  piston  pump,  of  IS- in.  diam- 
eter and  80-in.  stroke,  and  two  of  10-iu.  diameter 
and  84-in.  stroke.  The  ordinary  pressure  is  80  lbs. 
and  tlie  fire  pressure  800  to  100  lbs. 

Distribution  is  by  8  miles  of  cast-iron  pipe  of 
from  18-in.  to  4-in.  diameter,  with  76  fire  hydrants 
and  875  taps.  The  city  pays  875  to  $100  per  veer 
for  each  hydrant.    Both  lead  and  wrought  iron 


cent 
been 


d°M  i  "'iSf  I*  •  ■  -■ 

lie  expenses  and  receipts  have 


isten-st  Receipt* 

8a.ie-j.73  utawst 


interest.  The 
ss  follows  : 

3l«UHcb*a< 
For  rear  esdiox  Mar. 

SI.  MM  J-Uicn.'. 

i  or  jrmr  scsll  g  Msr 

31.  IMit.    7.<83.tl        n.Oet.04  14 

^  F.  0.  Treasurer  of  the^comrsuiy, 


settling  slightly  more  tliau  this,  and  when 
d  up  it  was  found  that  the  end  of  the  pile, 
which  was  about  8  in  diameter,  had  been  browed 
for  a  length  of  3 ,  This  would  seeru  to  be  an  argu- 
ment in  favor  of  a  heavy  hammer  and  low  fall, 
and  probably  a  lies  vler  hammer  would  have  proved 
efficacious  under  a  low  fall:  but  with  the  one  in 
use,  after  trying  both  plans  it  was  found  that  quite 
a  heavy  blow  was  required  to  make  any  Impres- 
sion whate-iever. 

But  to  return  to  the  long  pile  above-mentioned, 
it  may  not  be  amiss  to  remark  here  that  It  waa 
driven  half  on  one  day  and  so  left  over  night. 
When  work  was  resumed  the  next  morning  careful 
observation*  were  made  to  ascertain  whether  the 
friction  upon  its  sides  had  increa>ed  at  all  during  . 

its  static  cdnditino.  as  bad  hern  recorded  in'  the ;  in  1878,  under  the  superintendence  of  Thnm.ii>  ff. 
rase  of  ot^her  long  piles,  but  no  difference  could  be  .  Miller. 

detected  •  in  the  settlement  per  blow  from  that:  The  supply  la  taken  from  two  springs  which 
produced  bv  the  last  blow  of  the  previous  dsy.     ,  issue  from  opposite  tides    of    a   large  rock. 

Were  all  the  piles  to  be  as  deep  as  this  it  was  and  yields  about  140.000 -gallons  per  day.  The 
evident  the  cost  of  the  work  would  be  proportion- 1  streams  unite  below  the  rock,  and  the  water  la  led 
ately  large.   Tbe  device,  therefore,  waa  tried  of  13  ft.  through  a  6-in.  pipe,  ever  the  wan  of  a  reser- 
increasing  the  bearing  surface  of  each  pile  bv  holt- 1  voir  50  ft.  square  and  8  ft.' deep,  formed  bv  a  wall  1 
tng  to  it  a  platform  of  timber  I  square.  The  of  stone  laid  in  cement  and  blue  clar,  4  ft.  wide  at 


and 


Andes,  New  York,  in  lat.  13'  18  N-,  long.  74'  48' 
W.,  is  on  Tremper's  Kill,  a  small  stream  in  a  hilly 
country.    Settled  about  '1817,  it  was  mrorporated 
as  a  village  in  1881  and  reincorporated  in  1879. 
Water-works  were  built  by  a  private  company 


I  at  ion,  in  consideration  nf  the  use  of  water  (or 

fires.    Lead  service  pipes  are  used. 

Th    population  in  W  was  488  and  tbe  daily 

oonsutnptiun  8.000  gallons.  The  capital  stock  of 
I  the  company  is  $6,000.  Tbe  works  have  cost  to 
j  the  present  tunc  $7,0011  and  the  receipt*  have  btee 
i  $3,300.  There  is  no  debt.  The  expenses  in  1888 
1  w  eiw  $25  and  the  receipts  $8X1. 

Mm  run  Johnson  is  Secretary  and  Treasurer  sod 
[  Thomas  S.  Miller  Superintendent. 

ogjonm.  iiiuoT. 

Leroy,  New  York,  in  lat.  42  57'  N„  long.  TO'  V 
W..  is  on  Ontka  Creek,  which  supplies  a  fine  water 
power. 

In  1875  water-works  for  fire  protection  only  were 
built  by  the  village,  taking  the  supply  from  tbe 
creek.  Two  water  wheels  In  a  mill  drive  8  La 
I'm 1 1.  e  pumps  which  force  the  water  through  2 
mikai  of  6-in.  cast-iron  pipe,  with  20  fire  hydrants, 
No  rmaiu'ial  statements  are  given. 
Tbe  population  la  1»0  was  1.408. 

orucxrvn. — sr.  joint  axp  fobtlaxd. 
St.  John,  New  Brunswick,  in  lat.  45"  10  N. 
long.  fIV  5  W.,  on  the  Bay  of  Fundy  at  tile  month 
uf  the  St.  John  River  is  on  a  rockv  peninsula  with 
steep  slopes.  Settled  about  1780,  it  wan  incur 
I*  .rated  as  a  city  in  1785-  Portland,  of  later  set- 
tlement, and  under  a  se|«rate  municipal  organiia- 
tion,  adjoins  St.  John,  and  is  supplied1  with  water 
from  that  city.  Water-works  were  built  in  183s  by 
a  private  company,  taking  the  supply  from  lily 
Lake,  a  natural  pond  80  ft.  ahove  tlie  base  of  city 
levels  and  about  2  miles  from  tlie  city.  Lelnster 
reservoir,  148  ft.  ahove  base  of  levels,  built  of  nis- 
aonry  and  holding  810,000  gallons,  was  filled  by 
pumping  with  a  steam  pump  three  or  four  times  a 
week.  The  water  was  allowed  to  enter  the  dis- 
tributing pipes  only  from  6  to  8  o'clock  in  the 
morning  of  each  day,  during  which  time  con- 
sumers had  to  draw  their  daily  supply. 

In  1849  the  company  built  additional  work* 
after  plaiui  of  George  H.  Bailey.  C.  F_.  taking  the 
supply  from  Little  River,  about  4  miles  from  the 
city. where  an  Impounding  reservoir  of  871  acres  ares 
was  constructed  at  ISO  ft  above  the  cttv  datum, 
and  the  water  conveyed  to  tlie  city  in  a  12-in.  cast' 
iron  pipe,  and  tbe  pumping  works  were  abaa 
doned.  In  1831,  Lake  Latimer,  of  800  acres  area, 
at  800  ft,  above  city  datum,  was  niaide  availablr  hj 
damming  its  natural  outlet  into  Mispeck  kiter. 
and  connecting  it  hy  a  conduit  wi  th  Little  Ri»er. 
lu  1855  the  wurks  were  purchusswl  by  tbe  city. 
In  1857  another  supply  main  wast  laid,  of  84-iD. 
diameter,  and  in  18,3  soother  of  'M-ia.  diameter 
The  regular  daily  supply  is 
little  River  reservoir,  the  Lei 
used  for  fire  purposes  isaly. 

Distribution  is  by  cast-iron  pit*  of  from  15-in.tu 
8-in.  diameter.  There  H2.15  mile  -  in  use,  withitt 
fire  hvdrants.  48  free  hydrants  lor  tbe  use  cif  the 
poor,  671  gates,  8,783  taps,  and  121  meters.  Lrn.l 
pipe  bv  used  for  all  services  of  1  in.  or  lew 
diameter. 

Tlie  total  coat  nf  the  works  to  Jan.  1,  1882,  «• 
$987,471.50.  This  includes  interest  and  mainte- 
nance. 

The  cost  of  maintenance  and  repairs  in  1881  ws» 
$18,844.  The  revenue  from  "agreement  customer*" 
was  $9,278.88  and  the  asse»ment  on  property  for 
water  purposes  wn»  $68,0B«. 90.  Tlie  population  of 
the  two  cities  is  about  83,000.  St.  John  was  almost 
totally  destroyed  by  fire  June  80,  1877.  On  Nov. 
88,  1880,  the  supply  of  water  was  suddenly  cut  off 
for  some  hours  by  the  formation  of  anchor  ice  or 
front  in  the  outlet  ehnmcr  at  the  reservoir. 
The  works  are  in  charge  of  a  board  of  ■ 
of  water-works  and  sewerage. 
C.  E-,  is  the  Superintendent. 

«5-xxTTni.  — sbustou  rs.. 
Bristol.  Permsylvania,  in  lat.  40*  7  Iff.,  long.  74* 
47'  W,,  on  tbe  Delaware  River,  is  on  nearly  level 
ground.  12  ft.  ahove  high  water  in  the  river.  It 
was  settled  in  1684.    Water-works  were  built  in 
1875  by  a  private  company,  after  plans  of  William 
E.  Morris,  faking  the  supply  from  the  Delaware 
River  and  pumping  it  bv  two  Worthington  duplex 
of  16-ln.  steam  and  IfMn.  water  cyl- 
in  diameter  and  140 


east-iron  pipe  of 
.There 


a  stand-pipe  6  ft. 
ft.  high.  .*  - 

Distribution  it  by  8  j  miles  of 
from  12  to  4-in.  diameter,  with  ; W  tare, 
are  no  firs  hvdrants.   Service  pipes  are  of  lead. 

Tbe  population  in  1880  was  S\474.  The  daily  con 
mm  pool  is  130.000  sallows,  about  two-thirds  -if 
which  is  used  bv  the  locomotive-  of  the  Fene- 
svlvanls  Railroad. 

"  The  original  cost  of  tbe  works  was  $59,450.  and 
extensions.  There 


$4,500  have  linee  been  spent  in 
is  no  debt. 


bottom  and  2  ft.  at  top.  •  The  reseVvoir  is  160  ft.  ! 
above  the  village,  to  which  the  water  is  conveyed 
through  a  6-in.  cast-iron  pipe  which  is  taid 


platform  was  made  by  bolting  on  each  side  of  the 
pile  one  piece  of  6  X  12  timber  4'  long  and  plac- 
ing beneath   them  3    plank  4     long  at  right 

angles  to  the  pieces  of  timber.  When  the,  pile  the  lower  wall  and  across"  the  bottom  of  the  rceer. 
was  driven  this  was  forced  down  into  the,  mud,  .  voir-  to  the  Influent  pipa....- 

The  pile  at  B  carries  one  of  these  platforms  on  its  I    Distribution  la  by  1?  miles  of}V»in.  and  Bdn.  cast- 
second  section.  1  Iron  pine,  with  10  fire  hydrants,  4  gates  and  100 
It  bad  been  observed  that  at' about  80)  below  taps-   Tbe  village  exempts  the  company  from  tax- 


May,  1878,  have 


mm 

•  ;a«  }3? 

Antbonv  Swain  is 
Antboov  k.  Joyce  the 
Dorrance  tbe  dirk 
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cci.xxxix. — Mim, 

nrisvlvania.  in  lat.  40"  80  34  N.. 
long.  78u  58  H  W.,  w  on  the  northeast  fork  <»f  the 
Lehigh  River  and  Montsmacv  Creek,  oil  high  anil 

 M  land.    II  wo*  settled  in  1741  and  incorpn- 

rated as  a  borough  in  1845. 

Water-works  were  built  in  1734,  by  Hans 
Christopher  Christiansen,  n  millwright  and  a  na- 
tive of  Denmark.  These  an-  IsMicvod  to  have  lw*n 
the  first  works  for  public  water  supply  Imilt  in  the 
United  State*.  Th«>  water  » as  taken  from  a  spring 
Wuing  f n an  nuignesian  limestone,  near  the  bank* 
of  the  Menognssi  Creek,  art  it  wan  then  called. 

The  water  wiu<  conducted  830  ft.  through  an 
under  conduit  into  a  cistern,  whence  it  waa 
pumped  hy  u  lignum  rim-  pump  of  5-in.  bore, 
through  hored  hemlixk  logs,  to  n  height  of  70  ft.. 
into  a  wooden  tank  in  the  village  square.  Trouble 
was  experienced  from  the  bunting  of  the  pipe*, 
and  lj-in.  pipes  of  sheet  lead,  soldered  along  the 
nigra  and  bedded  in  a  cement  of  pitch  and  brick 
dusrt  and  laid  in  a  gutter  of  brick  were  trinl  with- 
out uiurh  suensts. 

In  1702.  Christiansen,  aided  by  John  Arbo  anil 
Marshall.  constructed  larger  works.  An  IH-ft. 
undershot  wheel  drove  three  single-acting  force 
pump*  of  iron  of  4-in.  bore  and  IMn.  stroke.  The 
force  main  waa  of  gum  wood  and  the  distributing 
pipe-,  of  pitch  pine.  The  Utter  had  to  be  renewed 
in  1709.  In  1**8  lead  pljssi  were  substituted  for 
the  gum  wood  force  main  and  for  most  of  the  dis- 
tributing nipe*.  Tl>e  last  pilch  pine  pipe*  were 
atautdoncdin  1701 . 

The  reservoir  wan  a  wooden  tower  in  the  "  little 
square."  Tlii»  wa*  removed  in  1KW  and  a  >limr 
tower  built  on  Market  street,  about  IS  ft.  high,  in 
which  was  a  tank  at  an  deration  of  113  ft.  above 
the  spring.  A  rewrvoir  70  ft.  long.  10  ft.  wide  and 
7  ft.  deep  waa  built  in  IHI7.  In  1KB  another  res- 
ervoir was  constructed  on  higher  ground  and  the 
water  tower  abandoned.  In  1832  the  triple  pumps 
were  replaced  by  one  douMc-acting  pump.  In 
1888  steam-power  was  used  for  pumping,  and  in 
1874  a  second  steam  pump  waa  added.  It  is  disable 
,  with  12-in.  bore  and  86-ln.  stroke.  In  1874, 
i  conduit  from  the  spring  to  the  puuip- 
i  wa»  replaced  hy  an  18-in.  irou  pipe.  In  ltria, 
the  prevent  reservoir,  a  circular  iron  tank  40  ft.  in 
diameter  and  8  ft.  high  was  placed  at  a  point  14!) 
ft.  above  the  spring. 

The  water  is  outlined  directly  into  the  mains,  the 
tank  being  used  only  as  a  regulator  of  pressure. 

» are  4  miles  of  cast-iron  pipe  of  from  8  to 
r,  with  75  tire  hydrants,  80  gates  and 
I3n  laps. 

The  population  in  1880  was  5.000. 
The  works  were  controlled  by  the  Bethlehem 
Water  Company  from  IH45  to  187*1.  when  they  were 
purchased  by  the  borough  for  #3tl.S>»>.  The  cast  of 
the  works  has  been  1*1,1X10  to  the  present  time. 
The  bonded  debt  is  $3H,no(i,  Is-aringij  per  cent,  in- 
terest. The  expense,  in  1881  were  $5,000  and  the 
receipts  $11.6110.  The  works  are  managed  by  the 
"i  council  through  the  water  supply  i-om- 
of  which  C.  M.  Austatt  is  Chairman. 
Charles  Rodder  is  the  Superintendent. 

OCXC. — CHATEAHOAV. 

Chateaugay.  New  York,  in  hit.  44*116  N.,  long. 
74"  I  W..  is  on  nearly  level  ground,  with  a  gradual 
slope  to  the  north. 

Settled  in  1796,  it  was  incorporated  as  a  village 
in  1888. 

Water-works  were  built  in  1880  by  a  private  com- 
pany, after  the  plansof  Carlisle  E.  Smith  and  John 
Hughes,  taking  the  supply  from  a  spring  issuing 
from  a  ledge  of  rock  SO  ft  high.  The  constant 
yield  of  the  spring  is  about  1,500,000  gallons  |*-r 

i he  water  is  collected  in  a  basin  80  l»y  24  ft.  and 
4  ft.  deep,  built  with  stone  niaaonrv.  ll  is  half  a 
mile  from  the  village  and  1*5  ft.  above  it. 

The  distribution  is  by  wroughl-lron  and  cement 
pipe  of  4  and  4-in.  diameter.  Three  miles  of  pipe 
are  in  use,  with  14  fire  hydrants.  5  gates  and  100 


tic*  and  water  rate*  of  the  water- works  .if  Amies, 
N.  Y.  FromU.  M.  DORMOt,  Clerk  Water  Co., 
statistics  and  water  rates  of  the  water-works  of 
Bristol,  Pa.  From  Charles  M.  Anstett,  Chairman 
Water  Supply  Committee,  statistics  and  water 
rates  of  the  water-works  of  Bethlehem.  Pa.  There 
are  no  water-works  in  Bloomfleld.  N.  J.,  nor  in 
Barrie, 


THE  PENNSYLVANIA  STEEL  COMPANY. 


one  84  boring  and  turning  machine,  three  10' 
radial  drills,  two  drilling  machines,  two  sbapeia, 
two  slotting  machines,  two  horizontal  boring  ma- 
chines, two  bolt  cutters,  one  pipe  cutter. 

The  Hhtrbtmith  Shop,  80  x  75 ,  contains  two 
1,000-pound  steam-hammers  and  14  tires. 

The  Boiler  Shop.  75x127,  contains  8  drill- 
presses,  if  shears.  1  punching  machine,  bending- 
rolls,  and  1  hydraulic  riveting-machine.  In  this 
shop  all  at 
are  built. 

The  Froj  Shop.  Ou  xlOO.  has  a  capacity  of  $,•»,■ 
The  following  paper  was  read  by  L.  S.  Bent,  000  to  $40,000  per  mouth  in  railroad  frogs  and 
superintendent,  before  the  Harrisbtirg  meeting  of  ;«-itehes.  croeBThgB  and  interlocking  apparatus, 
the  American  Institute  of  Mining  Engineers:  ft  contains  14  planers,  8  drill-presses.  3  aWlera,  * 

The  works  of  this  .•oinpany,  the  largest  in  Har-  1*trws,  I  milling  machine.  1  diaper,  1  plu-uiachine. 
risburg.  lie  between  the  Pennsylvania  ami  the  1  steam-hammer,  1  combined  punch  and  shear,  1 
Philadelphia  &  Heading  railroad*,  on  the  Pennsyl-  rixurle  punch,  I  steam-riveter.  1  hydraulic  bending- 
vanka  Canal,  and  are  essentialJv  devoted  to  the  1  machine.  10  Hrcs,  and  1  heating-furnace.  A  new 
manufacture  of  Bessemer  steel  rails.  Capital  trof>  """P  «» to  be  put  up  immediately,  80  x400 , 
Mock.  |3,0>i0.00O;  invested  in  business,  $3,000,000;  »»*"  improved  facilities. 

!000  men-      Bla*t  turnaeei.— No.  1,  14 


wages  per  month.  $80,000;  employs  3,000  men; 
capacity,  lOO.OnO  tons  of  rails  per  year,  which  is 
being  increased  to  130,000  tons. 

The  plant,  as  it  now  stands,  comprises  Ave  Bes- 
semer converters,  two  7  ton  and  three  8-ton  coo- 
vrrtei-s,  two  15-ton  open-hearth  furnaces  in  opera- 
tion, and  two  HO- ton  open  hearth  furnaces  in 
course  of  construction,  one  blooming  mill,  one 
rail  mill,  seven  steam  hammers,  two  Mast  furnaces 
in  operation,  two  blast  furnaces  in  course  of  con- 
struction, foundry,  pattern  shop,  machine  shop, 
blacksmith  shop  and  frog  shop,  and  merchant  null 
in  course  of  construction. 

BfMemer  .Vo.  1  was  built  in  1885,  with  two  7-ton 
converters.  3  Spiegel  cupolas  9  ft.  diameter,  and 


x80 .  is  Mown  by  a 
vertical  condensing  engine.  84  blowing  cylinder, 
48  stroke :  it  has  4  pipe-oven*,  of  Kent's  pattern  ; 
the  fuel  used  is  anthracite  cool  and  coke  :  the  ores 
are  native  Pennsylvania.  Virginia  and  New  Jarsey. 
ami  Spanish  and  African.  The  product  80  to  80 
tons  per  day. 

No.  3, 30  x76 ,  is  blown  bv  two  v . 
ing  engines,  84  x!8  ;  3  Whitwell  i 
fuel  and  ores  are  the  same  as  No.  1 : 
Urns  per  week.    The  product  of  both 
used  in  the  Bessemer. 

Nu.  8  and  No.  4  blast-furnaces  are  each  18  x85 . 
They  are  to  be  Muwn  hy  vertical  condensing-engine, 
0  x48  '.  2  blowing  cylinders  to  each  engine,  with 


i  stovea,  18x«0 


5. 

is 


3  iron  cupolas  t  6  diameter,  and  has  a  capacity  of  capacity  for  33.000  cubia  feet  of  air  (Mr  minute. 
500  tons  in  24  hours.  The  blowing  engine  is  a  fior-  These  engines  are  being  built  br  the  Pennsylvania 
isontnl  condensing  engine,  with  two  steam  cylin-  Steel  Company.    Each  furnace  has  8  Whitwell 


1  stoves.  Is  x«0 .  and  will  use  the  same  fuel  and  ores 
as  Nos.  1  and  2. 


ders,  40  x60  ,  and  two  Mowing  cylinders,  54  x80 
Pressure  of  blast,  from  20  to  25  pounds. 

liemrmer  .Vo.  2  was  built  in  IKsl.  It  has  thre 
8-ton  converters,  served  by  two  hydraulic  ladle 
cranes,  in  two  casting-pits,  and  six  hydraulic 
cranes  for  setting  and  drawing  molds,  handling 
bottoms,  etc.  The  hydraulic  pressure  is  HOO  lbs. 
per  square  inch.  The  blowing  engine  is  compound 
horizontal,  with  a  high-preesure  cylinder.  25  x70  . 
and  low  pressure.  50  x70  .  with  separate  air- 
pump  condensers,  and  also  a  Bulkley  cuiutenw-r 
attached.  Pressure  of  blast,  33  to  30  lbs.  This 
engine  was  built  in  tlu*  Pennsylvania  Steel  Com- 
pany's shops.  There  are  four  iron  cupolas.  8  8 
diameter,  and  four  spiegel  cupolas.  5  0  diameter, 
blown  by  two  Nu.  7  Baker  bluwers.  or  two  3-cyl- 
inder  blowing  engines. 
The  capacity  of  this  Bessemer  has  not  vet  Isren 
iiined.asit  has  only  been  in  operation  two 
.  The-e  are  many  i«>ints  of  improvement 
over  the  old  Bessemer  which  cannot  Iw  -lescntssl 
in  this  paper  for  want  of  time.    All  the  castings. 

boilers,  nstfs,  wroiigltt-iron  work  and  engines  of  '  L"       11 i  ". u 

this  plant  were  ,.Jc  and  erected  by  the  frnnsyl-  ^^^fc&'SgZgtiti^ 


A  ilerthant  Mill  is  in  course  of  construction. 
The  building.  100  x400,  will  contain  one  13-in. 
roll  train  and  one  30-in.  roll  train  ;  the  first  driven 
by  a  horixontal  Hughes  A  Philips  engine,  : 
the  second  by  a  horixontal  Porter-Allen 
32  x4K  . 

TT-c  llratiuy  furnace*  are  Sweet's  patent. 


L.\CK  OF  CARE  IN  THE  DETAILS  OF  IRON- 
WORK. 

A  paper  on  practical  iron-work  was  recently 
read  before  the  Civil  and  Mechanical  Engineers' 
Society,  England,  in  which  it  wo*  remarked  that 
sufficient  care  is  not  taken  in  the  details  of  iron- 
work. The  points  of  attachment  will  generally  be 
found  to  lie  the  weakest  imrt ;  the  compression 
members  arc  considered  as  fssing  able  to  ls-ar  four 


vania  Steel  Cumpany. 

The  Bkmming  Trtiin  is  three  high:  rolls  34  in 
diameter,  driven  by  a  vertical  condensing  engine. 
44  x54  cylinder.  The  capacity  of  this  mill 
has  neverlsjen  determined,  but  is  easilv  000  tons 
in  24  hums.    The  ingots  are  delivered  hot  o 


iron  columns  of  the  form  in  which  struts  are 
generally  made  can  sustain  more  nearly  approaches 
2.7  tons  per  square  inch  of  section,  and  that  tbia 
value  is  in  manv  cases  too  great.  The  loss  from 
riveting  in  small  girders  is  greater  thau  is  gener- 
<1  for.    The  present  form  of  upper  and 


blooming  mill  from  the  Bessemer,  and  charged  i„wcr  member*  in  girders  might  be  altered  with 
into  4  Siemens  heating  furnaces.  6  ingots  Wing  a  advantage,  vertical  plates  isjing  used  in  the  ten- 
OhkfsjB  for  each  Ifurnaoe.  The  ingots  are  14  ^tm  tss.m  and  gusset  [dates  employed  for  attach- 
square  and  make  4  rails  each.  The  blooms  are  cut  mi  m.  allowing  rivets  in  double  shear.  In  bridges 
under  a4-t<m  steam  hammer  (Sellers!,  and  are  of  vma\\  ^|laul  ordinary  lengths  and  sections  of 
loaded  by  an  hydraulic  crane  on  buggies,  which  are 
pulled  by  a  water  engine  to  the  rail  mill. 


igtli 

inin  should  be  employed,  but  in  large  span  bridges, 
when  dead  load  predominates,  greater  refinement 
in  designs  may  be  used  with  advantage.  All  iron- 


>  village  pays  |300  per  year  for  the  use  of  fire 
hydrants. 

Service  pipes  ore  of  gnlvanixod  iron. 
The  population  in  1880  was  1,000.    Thr-lnily  con- 
sumption is  at»ut  20,000  gallons. 

The  racial  shx'k  of  the  company  is  $10,000. 
The  works  cost  $9,500,  and  the  receipts  in  1881 


work  should  lie  designed  with  n-gaul  to  its  erec- 
tion, and  in  that  which  haatobesent  king  dis- 
tances Ihi  i-  ih-  uld  Is'  no  -vi  rhanging  pin  ■■■  of 
any  length. 

girders,  though  economical  in  first 


i>ntiniio 


John  Hughes  Is  the  Superintendent. 

(TO  BE  Co.vTISt'KD.i 

A<-KW(>WLKiKiME?mi.— The  receipt  of  statistics, 
as  follows.,  is  aknowledged  with  tlianks:  From 
John  Hughes,  Superintendent,  statistics  and  water 
rates  of  the  woter-works  of  Chatcauguoy,  N.  Y. 
From  CharUw  W.  Knight,  Engineer,  twenty-ninth 
annual  report  of  the  C-anajohnrie  (N.  Y.J  Water 
Company.  From  Timothy  Wisidniff,  Su|*riii- 
ten-lent.  fourth  annual  report  of  the  water-works 
of  Bridgi-Um.  >'.  J.  From  F.  O.  Weeks.  Treasurer, 
statistics  and  reports  of  the  water-works  of  Cedar. 
Rapids.  Ind.  From  Gilbert  Murdoch.  C.  E.,  special 
report  on  water  supply  of  St.  John  and  Portland,  N. 
B.  Fro«uB.Johtiaaot8ecretaryaud  Treasurer. statie- 


77ie  Hail  Train  is  three  high;  rolls  23  diameter, 
driven  by  a  40  xOO  engine,  with  Bulkley  con- 
denser attached.  This  train  has  rolled  1,018  rails 
in  24  hours.  Tile  saw-train  is  (Justin's  patent. 
Two  straightening  presses  and  two  drill  dresses 
liamlle  the  raiLs  as  fast  as  rolled. 

ofVC^on^ur^crwnichwe're  eSS^TRex  2£«  ******  » 
to  15-ton  capacity.   The  new  open-hearth  furnaces  ow,n*  ,0  J'^tKins.  and  it  is  doubtful  whether 
in  course  of1  construction  are  each  30-ton.    Each  ,h?"  ,"TJ£  nor,  T  toTn   ,  THo  2*n 

.  .      „.  *  ,  .  .     in  w*hich  corrosion  is  not  alluwtsi  to  alter  the  con- 

A  14  fon  Strum  Hammer  is  placed  between  the 
blooming  mill  anil  mil  mill.  Under  it  heavy 
shafts,  cross-heads  and  piston  rods  are  forgeu. 
When  not  in  use  for  heavy  work  it  hammers 
special  steel  into  stubs  and  billets. 

.1  4  (Oil  Hammer,  adjoining  the  blooming  mill, 
and  a  I  Ion  lutuiitier  in  the  rail  mill  are  used  al- 
most exclusively  for  slabs  and  billets. 

The  Foundry,  80x235.  has  two  cupolas,  5  0 
diameter,  two  core  ovens,  and  live  15-ton  steam 
cranes.  All  ingot  molds  are  made  here,  and  nil 
castings  for  rejiair*  and  new  work.  The  capacity 
of  the  foundry  is  40  tons  of  flnislied  castings  a 
day. 

The  Pattern  Sho/i  has  two  circulur 


ditions  under  which  they  were  built,  and  us  it 
Uiav  lie  concluded  that  the  vibrations  in  continuous 
girders  are  more  numerous  with  an  equal  number 
of  shocks  of  the  same  intensity  than  in  those  of 
the  non-continuous  type,  the  life  of  the  former 
will  be  shorter  than  that  of  the  latter.  Alterations 
in  foundations  which  often  change  the  conditions 
essential  to  the  safe  working  of  continuous  girders 
are  less  liable  to  exert  their  influence  on  non-con- 
tinuous girders.  Close  spacing  of  the  cross  girders 
of  a  bridge  increases  the  number  ami  extent  of  the 
vibrations  and  has  an  injurious  effect  ou  the  gird- 
ers themselves.  The  ignorant  use  of  continuous 
girders  may  constantly  be  seen  in  the  construction 
of  warehouses  and  houses,  where  no  care  is  taken 
Daniel's  planer,  one  hand  planer,  a  handsaw,  and  to  space  the  supports  properly,  where  the  quality 
one  lathe,  and  bench  room  for  14  men.  of  iron  used  is  poor,  where  the  margin  of  safety 

The  Machines  .Shop  is  75  x  880'.  and  contains  13  employed,  as  found  from  merchants'  lists,  is  only 
lathes,  from  90  to  10  ;  five  planers,  which  take  from  2.7  to  3.  and  where  failure  of  foundations  is 
8  square  to  20  square;  one  48  boring  lathe,  probable. 
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the  State*  au.1 

 «  poetaffe;  all  port*  of 

_  .  patiiMi.  in  advance.  Remittances  at  tin-  risk 
of  Hie  subscriber,  onle**  rwwl*  In  reentered  ItrUiTdrhir 
draft,  cheek  or  P.  I),  urdir.  petals*  I.,  rim.  H,  Fm-T. 

t  ,    .1.  or  t  evrrttaii 

Uon.  *«;  oormoatli.SA 

$J0;  one  vew  tra.   Hpcelsl  rat*  fur  lonr*  spare  ami  Umf 
lime  will  l».  iciren  on  sr.ipoValloe.    A.WertSsrirtctioi  lios'rted 
for  less  than  three  tiiontr.s,  is 
time,  jiiunNei 


tiau*,-- One  Inch.  12  liars,  one  loser 
Ml  Si;  Ibree  mucins.  »I7;  sis  months. 


i*.  parable  la  advance,  for  licicer 
Articles  for  Fabllratlon   la  the  current  number 


Correspondence  upon  subject*  which  naturally  lieloturs 
to  <he  provlae*  of  Uib  journal  to  solicited. 


GONTENTfl. 


C  »  •  •  k , 


rer  Ml 
Flo.  < 
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The  Hlnl-rr  and  Rtatls- 
ttoi  of  American  «  »t.  i  - 

»wt>    1M 

Tb*    rrciisyttanls  elect 

Company  .MS 

Lao  of  tare  la  to*  !»*- 

lalt«  of  Inn  Wort  133 

Eunonui.  I)ip<«t«i»i: 
Parrmmu  of  cltl*,  l.lrt 
R.ijl  .....f  i.v-lti.  ».,,.  137 
tX-aaKsrosossn: : 

What  la  It  f  137 

Personal   137 

Kst.i^rin.  H.-cirrri*  : 

Kocletj  of 

1.1* 


(1.11  F.„, 


I.IrtTTKKll 

tajff. 

Recent  Invention*  138 

luiiirovementof  the  Mia 

tiulppi   1311 

L'sefuities*  of  Kna-Lrjaer*' 

&w4etlea   VW 

Salt  w  .thorn  8a ror  130 

Vobrsusil  Plumb  hob  I J|. 

lUon.  140 
Pres- 
sor*  MO 

fV.tldaNote*  140 

tooLra.-w  Tor  Lifrbttng 
thta  tltr  with  Uaa  and 
EVtlrlcltr  140 


>ot>|>.ireii  numb  1m* 

i  n  iijtlalatl 

Hrlcksork    tnder  1 


KcmctS  OF  MEaTlMuW. 

Fcamrrv  nr  Civil  ITjrarjmRa.— Amrat  fos- 
Wisinsnros,  IK  C.  Mat  1«.  IMH.-Tka  Annual 
nuVmof  the  society  for  III*  mr  I8fnl  will  b*  held  at 


proJjall'na'r.l* 
see,  alllbrfcet 


betrntr.  In*  Tnesdoj-.  Ifav  Id,  Ir*i    rfc-ssion*  f..r 
llfcruiMltin  and  one  for  the  tranftaet-ciu  of  loil- 
-.held.    At  one  of  th*  I 
will  b-  delivered  by  the  rt»«l, 

Thrrciterat  arrant  rracnla  l__ 
prepanHK.n.  anil  will  l»*  announced     Details  of  the  |tro- 
rranime  are  la  chare*  of  the  local  committee  at  WashltiR- 
to«,  the  .hslnnan  Li  which  l»  Cul.Tlf*.  Moo..loi'a»ey,C"rp» 
of  Kn^lnem,  C  H,  A..  IHreetor  Am.  Hoc.  C.  K. 
The  famlOca  of  member*  are  invited  to  accompany  tbrm. 


L    At  on*  of  the  aendorJ.  the  annual  addreaj 
by  the  rrealll-nt.  Mr.  A^.le-1  Welch 
rraetenM-iitit  for  tint  CoiivluIIo*)  are  mm  in 


PAVEMENTS  OK  (7IT1KH. 


Tlir  American  Asplialt  Pitvttmvtil  Co.,  uiulrr 
the  UraiiKill  i  nti  nt.  nave  laid  a  litrift*  trxlrut  of 
DaTeiiutiit  in  the  city  of  Washington.  D.  C,  and 
referring  in  it  iw  moctrng  nil  ihe  objrttlouo 
heretofore  r.xiMiriK  »|ntSn»t  fuch  ptiremenl,  BttUe 
it  a*  the  opittinn  of  rnfrinevrw  that,  '•  Waahing- 
lon  in  the  brut  [aivrd  ami  .-l.-nn.Nt  citj  in  the 


To  UL-cetit  thia  at  it»  tnir  rtiluc.  the  cir 
cninatancea  of  the  taiae  niu»t  btt  taJtc-tt  into  enn- 


ntion.  This  we  think  La  very  mu<-h  Inat 
„  .  nf  in  claiming  for  the  Atueni-Jtn  ait|>hult 
that  ita  ni|K>rh.rity  over  the  fcHvl{rn  uaultalt  is 
such  as  to  justify  the  opinion  that  Ll.inwil)  be  the 
"coming  pnremxent."  Although  the  opinions  of 
engineers  of  prnnynenrr.  and  city  otttcialB  are 
given  somewhat  in  detail,  in  which  the  statement 
is  in  "if,  ••  that  the  |nventeiit  tu.  laid  in  W'a-hing- 
ton  n  suitable  for  ktury  Iniffie  its  well  as  light." 
In  the  opinion  given  by  (Jen.  M.  (".  MHga,  he 
doea  qualify  this  so  fur  as  lo  ray  that,  "  it  will  he 
necraaary  to  make  frrqurnt  n'»'e\rt\ls  of  the  wear- 
ing aurfiire,  hut  tins  is  cheap."  Yet  he  recom- 
mend* it  roost  tinqiiiliriedly  for  h^avy  traffic.  We 
do  not  doubt  that  for  the  w'ide  srennes  and  streets 
of  Washington,  witli  cnm;.nr.iti>'ely  light  traffic, 
and  the  convenience  ofTcri'd  for  making  re|uitrs 
wi'lv  ui  I nt*  rf.  n'ticc  witli  Ihe  trnfllc,  thia  form  ot 
pavement  will  prove  a  groat  luxury,  always  sup- 
tMNvjng.  as  in  Paris,  that  the  surface  is  swept  clean 
duily,  and  lief.  *re  the  travel  cornuiencos  early 
in  lite  morning,  and  at  the  same  lime  slight  re 
paint  nre  made.  In  olh<>r  uoids,  the  mud  or 
dust  not  being  allowed  lo  collect  and  aid  iu  cut- 
ting Ih-  pnvcro.  nl  into  tute.  and  Hie  pnnment 
neivr  t*  iny  aitomd  lo  yet  out  of  rf/mir.  These 
t  io  m|Uirviii<  nis  nre  cssi  mini  to  its  preservation 
and  economical  muiniemmce.  und  if  fnilhfullv 
carri.  <l  out  the  grratiat  etiiciency  may  be  antici- 
pated; l.tit  if  neglected,  as  it  is  likely  to  bo  undei 
Ihe  onlinnry  police  of  our  American  cities, 
nothing  can  bo  looked  for  but  an  intolerable 
nuisarcc. 

There  is  another  point  which  will  ever  prevent 
(unlets  a  tadn  nl  change  is  effected  in  the  right* of 
propetty  owium  to  occupy  the  apucra  under  the 


streets  iu  the  substructurealany  pavement  remain- 
ing in  decent  condition  for  any  length  of  time, 
and  that  is  the  tearing  up  and  loosely  replacing 
in  n  slipshod  nianner  the  eurfaoo  in  order  to  lay 
pipe*  for  gas,  water  or  other  purrjuses. 

About  the  t  ear  IK7I  the  Km*  pavement,  which 
had  been  laid  iu  Hroadwav  at  great  expense  under 
a  patent,  and  which  corutiated  of  heavy  blocks  of 
granite  laid  flatwise  on  a  concrete  bottom,  proved 
so  dangerous  for  horses  that  it  was  taken  up  and 
the  present  pavement  of  granite  blocks  set  ou 
edge,  known  as  the  Uuidet  pavement,  was  substi- 
tuted. This  is  an  admirable  pavement,  and  would 
have  remnincd  intact  with  all  the  heavy  traffic  of 
that  street  for  20  years  lo  come.  But  after  a  short 
time  some  pine  was  needed  under  the  street  and 
the  pavement  wits  taken  up  und.  when  replaced, 
was  left  a  little  higher  than  Ibe  remainder  witli 
a  view  to  proper  settlement,  a*  was  supposed.  The 
result  was  the  irregular  settlement  and  cutting 
into  ruts,  so  that  the  line  of  pipe  a  year  after  it 
was  laid  could  be  traced  with  the  eye  as  readily 
as  if  the  trench  were  still  open.  This  was  follownl 
with  other  lines  of  pipes  for  various  purposes  and 
conducted  in  the  snmv  manner,  and  the  result  is 
that  there  ant  deep  holes  and  prominence*  and 
ruU,  which  will  render  a  general  repairing  neces- 
sary in  a  short  time. 

Some  months  since.  Fulton  street  from  Broad- 
way to  the  Ferry  was  laid  with  the  same  kind  of 
granite  blocks,  upon  a  thick  bed  of  concrete,  mak- 
ing such  a  pavement  as  the  grinding  action  of  the 
heavy  carts  and  wagons  frequenting  that  street 
called  for.  This  street  of  cobbie-stune  |»vement 
hud  for  a  long  time  been  in  a  dangerous  condition, 
and  the  completion  of  the  granite  block  pavement 
was  a  boon  lo  borse  and  man. 

A  few  weeks  since  the  Electric  Light  Company 
cut  a  trench  on  loth  sides  of  the  street  to  willdu  a 
block  of  the  Ferry,  and  tilling  it  over  their  pipes 
in  the  usual  manner,  the  integrity  of  the  lave- 
ment from  curh  to  curb  is  di*.tri>vcd,  and  ihe  mis- 
chief is  ls?gun  which  will  result  as  in  Broadway. 
No  police  regulations,  if  any  such  existed,  could 
he  effectual  to  prevent  the  destruction  before  its 
time  of  any  pavement  with  concrete  foundation 
(as  all  pavements  should  have:  which  was  n>n- 
Btantly  (wing  riptjed  up  in  small  patches,  and  re- 
placed by  the  kind  of  workmen  to  whom  such 
operations  are  conflded. 

Before  we  can  have  a  permanently  g™«l  pave- 
ment in  any  of  our  populous  cities,  the  system  of 
breaking  it  up  at  intervals  mutt  lie 
The  right  to  build  street  vaults  must  b 
and  all  pities  must  be  laid  under  the  sidewalks. 
Where  large  si-wcrs  exist,  connections  must  he 
made  by  tunneling.  The  same  difficulty  now  ex- 
isting witli  us  had  becti  experienced  in  Paris, 
which  led  to  the  enlargement  nf  the  sewers  and 
the  laying  of  the  pipes  for  water  and  gits  tui  brack- 
ets at  the  sides  ana  top,  thus  avoiding  the  neces- 
sity of  breaking  up  the  street  pavement  length- 
wise of  the  street:  anil  the  system  still  exists  to  a 
large  extent,  forming  what  are  c.dled  sub-ways. and 
it  has  been  recommended  elsewhere;  but  the  diffi- 
culty experienced  in  preserving  the  gas-pipes  frea 
ot  leaks  has  pioved  so  great,  and  the  accidents 
theieby  entailed  so  Bertous.  lhat  the  method  no 
longer  flnds  favor, 

The  precise  value  of  the  American  asphalt  for 
pavements  cannot  bo  belter  shown  than  by  an  ex- 
tract from  Lieut.  Urccns,  It.  S.  K.,  report  on  the 
Washington  pavements.  AIiIii  ukIi  we  must  ob- 
ject to  the  length  of  time,  front  15  fo  1'U  years, 
which  he  gives  Tor  the  lirelimv  of  the  asphalt,  we 
would  remark  that  the  lirst  cost  of  title  pavement 
and  thai  ol  granite  blocks  differs  but  little  : 

"The  asphalt  pavement  is  laid  as  follows  :  A 
r.iunduti>>n  of  d  in.  of  hydraulic  cement  con- 
crete and  a  wearing  surface  of  bituminous  mastic, 
laid  In  two  coals,  respectivrly  ',,  in.  and  2  in. 
thick  when  compressed.  The  mastic  is  composed 
of  the  following  parts  by  weight : 

Asphaltic  cement  (rchn.-d  Midland  asphalt)  100 
parts: 

IVUtsVum  .ill,  •»  pant    15  to  IB 

I.lmestoiii-  isiwitcr    IS  to  17 

Raad  „   JOIouS 

100  1'jO 

act  year  called  far  I H  to  SO  per 
•ot,  bat  experience  tboweel  liiit 
i>  pavement  too  soft  Iu  suuiueer, 
allv  used  ** s*  between  lCatri 
'  1 7  per  ceoV  Tlk*  t  In-,  ii  >'  of  trite  |  av.-nw-nt  is  a  soli'!  nose 
ot  concrete  nwoory,  practically  imj>  nuinhle,  and  a 
rotursimtlvely  thin  and  smooth  wearing  surface,  which 
niti  Is.  tvjdaced  when  it  is  worn  oat— say  evert*  t*/f<  en 
or  fu-rnf  rr  >,eort.  Tbe  concrete  laise  is  easily  made,  Slid 
ratitA.  s  all  the  enndt'  itwis  In  tuskiog  the  Wen  ring  tar* 
face,  there  are  auffM  |kmi-tH-al  tllfhVultl.-s  which  rvqulro 
1  ciMsianlatter-tli.il  and  skilled,  ix|»  runvoed  utlxn-  be 
|  pavement  fc-  subjts't*  d  to  a  temperature  of  loO"  in  sum 
i  uker  u"d  —  IU"  In  winter,  a  range  of  IliO'  Kabe..  al  all 
of  which  temperaturtit  it  is  rrqtiired  lo  presetit  a  unl- 
'  form  surf  no.*.  Tbe  danger  Iu  |iru.  tk-e  is  that  In  extreme 
cold  trie  urfacc  wiil  c-inck  and  become  frtahl*,  and  In 
i  extreme  beat  it  will  become  fa.  soft  that  it  will  roll  or 
tn«p  unikee  iijp  tranV,  and  taetcrit  a  wary  surfac- 
very  uncoinfortalilp  to  travel  on.  UeOned  a-tstiult 
is   very   brittle  at  a  u-mpeniture  of  Wr-  hshr. 

with    U,e    Iwavy  oil 
cornea  duc- 


tile and  tough,  but  if  the  heavy  oil  is  added  In 
e»ce>*— say  above  SO  per  cenl.— tb*  mixture  will  fuw  or 
run  at  a  tein|*rsture  nf  trstl",  or  rv*n  leas.  The  prolJem 
is.  theTcforo,  to  mix  theao  two  hv-Jro-cartsriis  in  such 
isrimortiona  that  the  mixture  shall'tieilber  be  hrittu-oor 
li'iuxl  under  the  extremes  of  oold  and  heat  actually 
e  x  |  e-rieni-ed  on  the  «t recta.  Up  to  tbe  to-i-scnt  time  th* 
no-portion  of  oil  bss  been  kept  at  atsiut  VO  to  100.  or 
1(1%  par  cent.  None  of  tbo  pavement*  laid  rlnea  1878 
have  cracked  under  th*  cold  (minimum — "»:  Fobr.)  of 
live  two  winters  since  that  date.  A  few  of  them  have. 
In  two  or  three  small  places,  crept  Into  waves  under  tbe 
Iwat  of  sumuurr,  as,  in  spite  of  all  precaution*,  unmakes 
will  sometimes  occur  m  the  preparation  or  handling  of 
the  material. 

The  mixture  of  asphalt  It.  mineral  bitumen)  and 
pi  troteum  oil  is  the  cement  which  binds  together  the 
rwrtlclts  nf  sand,  which  form  two-thirds  of  the  wearing 
surface  and  constitute  ita  real  ro*i*tirg  material.  1  his 
cement  must  la  loss  than  enough  to  dll  the  voids  in  the 
snmt,  and  only  enough  to  bind  them  together  whon  per- 
fectly compafsed.  In  order  lo  reduce  tb*  voarls  as 
much  aa  possible,  ground  limestone  powder  rs  added  to 
tbe  tand  In  Ibe  pnsisjrtlon  of  about  1  to  4.  Tbe  powder 
is  of  such  degree  of  flnsness  that  it  n  ill  all  pu»  a  IM 
HTcen,  and  lt>  per  cent,  nf  it  will  naia  a  it)  screen.  Tbe 
cement,  as  previously  stated,  to  added  in  Ibe  proportion 
of  about  I  to  Ho  of  sanel  and  limestone  powder  com- 
bined. The  uttlest  pavement  of  this  class  is  the  one 
mid  by  tbe  pavlne  conunl-aaon  of  IKitt  on  Pcnn- 
svlvanut  avenue  between  Hixth  and  Flfteeutii  streets. 
This  ho*  now  been  no  the  street  between  three  and  four 
years,  and  tbe  repairs  imade  at  the  expense  of  the  oem- 
traclorsl  are  understood  to  be  ve  cost  ri,U!tV),  or  at 
therateof»7l4.10|wr  annum,  the  number  of  yards 
being  tia.UIH.HO.  The  aitntuil  exporo.-  for  rrpairs  has 
been  leas  than  I  "V  cent*  js-r  stiusiv yard.  On  tbe  com- 
iirei»erl  asphalt  pavement  laid  bv  tb»  Jteuclistel  Paving 
(  oinpanv  on  Pennsvlvania  avenue  tsjtween  First  and 
Kixth  streets  the  rrpairs  are  reported  to  have  coat  about 
(1.HU7.  or  KWS.Jkt  |s?r  aiiuum,  Ui*  nmuber  of  yards  be- 
ing 8ft,aaa.2H  Tlss  annual  excetiae  for  repairs  has 
benn  about  8'- ,  centi  per  square  vard.  This  pavenssnt 
of  til*  Krurhatel  t'ocnianr  is  of  tbe  same  char- 
acter as  theme  laid  an  tbe  roadways  iu  Paris.  It  is  cam- 
posed  of  safnraf  bituminous  limestone,  which  is  broken 
and  reduced  lo  powiler  by  beat,  placed  an  the  stre»  t  in 
form  of  powder,  and  i-omrarnssod  by  large  Iron  nuuniei--.. 
The  rstviujoentii  which  we  are  now  laying  in  Uito  city, 
under  the  name  of  asphalt,  are  miiTicfn  mlxtnre*  or 
mastics.  Our  investigations  and  practice  are  therefore 
on  an  entirely  different  line  from  tbiae  in  Paris  Tbe 
objections  made  to  Ibe  Parts  pavements  are  wed  known 
to  lie  ita  sllppnriness  during  a  light  ruin  or  In  damp 
weather,  and  the  diflkralty  of  cleaning.  Tbe  contracts 
for  maintenance  provide  for  saudlng  tbe  pavement 
wben  auppery.  aud  fo~ 

1  amount  of  water  aud 

lor  -'squeegee''  In  ord* 
tfnna  apply  to  the  can 

-  Pennsylvania  avenue,  n 
almod  free /rem  'Arse  . 
nuf  Mr*  of  Ihf  snW.  sr/il 
la||iii»iiifl  Wbeivic 
nectiona  with  pipes  ai 

'  no/  *aoi*  tiny  iio/  iv 
to  bo  repaired  at  It 
period  of  Ave  years 
no  repairs  have  Nut 
plumber*. 

The  entire  surface  of  asphalt  pavements  on  a  concrete 
l-assi  in  this  env  on  the  flrst  uf  January,  lrstll,  will 
I  amount  to  wputre  yards;  of  the  *>i-*lled  con- 

i  crete  pavement*,  ot  which  the  cementing  KubstaBce 
was  a  product  of  coal-tar,  the  amount  is  70o,tHJ0i<piare 
yards,  icKlug  a  t.*al  ol  1,000.000  square  yards  of 
ti>ono|it£ic  or  smooth  surface  puvemetits.  extending 
over  a  length  of  41  miles  This  Is  otiaiderstily  toors 
than  exisu  on  the  roadways  of  all  other  cities  In  the 
world  taken  together— the  amounts  far  other  cities  be- 
ing as  follows: 


lltiNblng  it  with  a  large 
ubrdng  with  a  rubber  mop 
>  clean  it.  Tbe  same  ubj.  c- 
issrd  Bspbslt  pavemeat  on 

r  far  maafrr*  as  /oof  A.  i-eore 
o^ort-fioA',  oiiiso  ft>  the  yrttty 
ieh /"/-ins  u  Ui-ur  ;e.rf ma  of  th* 
ur  by  plumbers,  for  making  eon. 
ind  sewers,  0)«-  *io-/trce  roof  r/oes 
We  irrw.  Tbe  |«veoienl«  are  all 
.'ontracUir's  exia-use  iluiing  the 
tm  tlsteof  ev.mplsfaon,  but  as  yet 
is-essnry  except  for  cuts  made  by 


.  Paris  

'  l^ine    

N*»  York  

other  cities  lestlmat-O  i 


"rro.ocn 
i-ji,i.i.i 

sn.ioo 
tto.i.oo 

■a 

i 

-« 

~*7ooooo 

30 

Thr>  t4pKT.f)c«tictfl 

ct-nt,  of  n>phi.Hum  ct* 
tbi*  j>ropartKio  mtuJ-p 
and  Uie  projiwrtitiii  tu 
it    Tic-  (lit- 


Ttii*  «c>-c-»!l-pd  eo-»t*n*fr  parrmmU  art-,  uk  a  gvt>cral 
mlr,  in  a  fair  KtJito  of  prr«(a!-rvt«rii>n ;  an*  Cwhri-aily 

Ui<1  on  a  baae  of  broken  clniie  from  4  to  fl  tit.  ttitWrk, 
criTcrwl  witb  a  laytr  of  **  httieUr"  about  1  in.  thirk, 
rrtmpoawJ  uf  | H- libit?*  ami  HOpm*i»tof  coal-tar.  The  wr>ar* 
itiK  Kurfnoo  w«*  mtuteii  in  variuiu  «uy«  aixrirlinjc  to  tbe 
|«tfnt,  but  oonidcUxl  eawntioUv  of  niiall  KruVvl.  ttaunl  or 
vUia«  dart,  croifMitc*!  by  a  product  of  OOtU-Mtfa  In  Him 
U»it  pavtMQfD'K  of  this  varu-ty  a  cprtatn  pn^rtl-on  of 
05pbilt  wiib  tuix-tl  wi  lt  I  Imi'i.*!  tai,  aod  with briuftrial 
rrsutts.  8*»Tt?ml  of  Ui«w  pov.  iui'nta  have  vtoud  tbe  UiA. 
of  Itv*  vetrn'  wmt,  wtib  httio  or  no  repairB,  and  no-  to- 
lay  In  ppTaWt  mmtifiou;  otbrnwvfv  uf  iofcrifrqualftv, 
■ur;  an-  bus  wuni  oir,  th*'*?  lWVi-mtHit* 
Mb>  very  ra,4<ily,  and  in  ordrr  to  nav* 
iK-llou  ih+y  niu--t  cm  pnimptlv  mvrrrd 
•IniZ  Mirfartv  TiTiring  ifcc  year  l>7.t-'W0, 
i¥»  thiu  rnmrfoeed;  and  IT.-MIal  yania 
iwlcmnrd.  taken  up  and  replaced  Mttb 
tlwi  utaiidani  ast-bnlt  pav>.-im'i>t  i>n  a  timet i't»-  tm>i'.  lMir- 
inp  the  current  yt-ar  abi.-ul  ir»,tM)(*  ymnU  have-  br*™  ro- 
iturfucrd  or  arv  under  om tract, 

Exp»rii-'»iri?  hn»,  bowi'ver,  slump  tbot  by  careful 
atttntiim  aid  oinoant  repair*  of  mnalJ  qunutilies  in 
eacb.  tlit-H'  pn  vcttients  ciio  be  made  to  la«t  mueb  U  nuer 
tlwm  wan  anticiiHit*  d.  PuveiOfnta.  fur  fxantplp,  uliieh 
wmcd  on  tor  point  uf  di^trurtlorn  twi>  yoai*.  wlikor, 
have  bv  fotrntaitt  |«U-hlnB  bwi  wUaiftdined  up  to  the 
IHTfwil  tluM  fliKl  (itlll  pnwit  R-ood  mrfactiL  The^c  pave- 
itKnrH,  bo-vBvor,  wcio  aU  laid  within  a  few  j.in  of 
rttch  other,  and  th*  re  is  a  poaaibility  (bat  afb  r  a  J-w 
yoara  entire  of  wear  they  mi^htall  buMk  ujiftt  tbo  *amo 
Min-f,  4.urinK  ■  *evere  wlnier,  fur  evaiupl*.  It  w,  tbrro 
■    1  to  ici-adaaliy      urfacc  a  certain 


Wtw-n  the  top 
U'RUJ  to  go  to 
tbeiu  from  det 
witb  a  tinw  w. 
.■yt.  imt  yard*,  i 
i.iuv  Iv 
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tion  e  very  year,  am 
(X.K)  »li<rald  he  made 
•ry  of  ' 


and  »n  » 


t»100,. 
A  mm- 
tbe  following 
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TuCal  forreiaUr*  

1IK.1MV.UU 

h*  identical  with  the  formula  for  limiting  strength 
given  by  Kuler  for  long  flexible  columns  which 

fuil  solely  liy  flexure  /*  _  *■  ^  .  if  we  reduce  by 

imbatituliiig  for  K.  modulus  of 

only. 

rhimming  equations  I  mill  2  for  total  strain/, 
and  representing  the  numerical  quantity   '  a  by 


CORRESPONDENCE. 

WHY  IS  IT? 
The  radlu*  for  a  1"  curie  is  5,Ti».6S  ft.,  and  the 
radius  of  a  Wrarvt  is  laid  down  at  5*8 «»  ft. 
Why  is  not  572.97  ft.,  or  rather,  why  is  not 
5.72».IM  divided  bv  the  number  of  the  degree  for 
which  one  wishes  to  lind  the  radius  ? 


These  repair*  extend  over  a  period  of  seven  year*. 
I.  e.,  from  l!»7;l,  tlie  average  tin*,  nf  laying,  to  "iMNu. 
and  the  average  annual  expense,  nf  repair*  1*.  therefore. 
•ot.OW,  in- at  a  rate  of  N' ,  cents  per  vard.  This  i*  cer- 
tainly not  an  exiieotive  rate  for  the  luxury  of  fimnoth 
pavement*.  The  asphalt  |N»venieMt*  U-ing  composed  of 
liw  pcrtstaUe  material*  and  tsdng  laid  In  a  more  sub- 
stantial manner,  it  may  be  inntldently  expevted  that 
the  cost  of  maintenance  mil  he  still  left*. 

The  minor  repair*  nf  cooc*e:e  ami  asphalt  pavement* 
are  made  by  contract  let  to  the  luiscit  bidder,  and  run- 
ning for  one  year.   These  repair*  include  the  ilamnue 

the  nr-tual  cost  of 
■  work  to  be  done  is 
city  I.  carefully 


PERSONAL. 


done  ti>  pavement*  by  plumber*'  cut*, 
which  1*  paid  hv  the  pluniU'r*  TV 

eMuUneJ I  V  tdi^^Sed'"1r*h*  "V™'" 


by  the 


RADIUS  OF  GYRATION. 


Clarke.  Reeve*  &  Co..  wit  h  nitwit  cnmincndaMe  lib- 
erahtv,  f-nused  sonie  *U  of  ttu-ir  Phu-nix  columns, 
full  sized,  to  he  experiuieutci I  upon  in  tlie  I'nited 
State*  government  tenting  machine  at  Watertown 
orw  n  I  up  to  their  breaking  "train.  oWrving  the 
limit  of  elasticity,  etc.  The  results  were  read  at  the 
hut  annual  convention  mul  given  to  the  American 
Society  of  Civil  Kngiwers,  ami  clicitod  a  discussion 
in  wlucli  a  large  numlH*r  of  it*  iiicml*>rs  jairtici- 
pated.  When  ii  is  stated  tluil  Kotiscaren,  Cooper. 
Wliittetuore.  Euierv,  Wish),  Slrohcl,  WurtelL 
Burt.  Merriman.  Gate.*,  How  aid  and  F.  C.  Clarke 
were  of  the  number,  it  will  lie  (a-nvivol  that  much 
interest  will  be  attached  to  the  papers  t  oiitributcd 
by  these  gentlemen.  They  are  published  in  the 
last  number  of  the  Transactions  issued  bv  the  Soci- 
ety, the  F<-l)ruary  nnd  March  ntimben  being  em- 
braced in  one  publication.  Sjccc  will  not  permit 
a  review  even  of  the  points  made  by  these  several 
engineer*.  I  Hit  in  the  interest  of  such  of  our  read- 
ers as  isesibly  wedded  to  the  oldest  and  approved 
n>  have  uot  looked  for  new  light  in  which  to 
I  the  truths  wrested  fruni  nature,  we  make  an 
extract  fn-m  Mr.  Theodore  Cooper's  paper  assliow- 
ingthc  derivation  of  the  generally  received  formula 
(Gordon's;!,  nnd  its  comparison  with  a  mote  modern 
one,  anil  the  circumstance*  uwVr  which  the  latter 
is  entitled  to  tin-  greater  credit. 

The  results  of  these  full  sized  experiment*  show 
tluit  Gordons  formula  dia-s  not  •  x press  the  true 
strength  of  these  columns,  unci  it  would  appear 
that  separate  formula  would  Is-  d-sirablr  for  long 
and  short  columns  below  l.*>  dniuieteni.  a  result  in- 
dicated by  Uodgkinsun.  The  Phu-nix  columns 
are  stronger  titan  Gordon  -  formula  indicates. 

Th»-  exps'riments  upon  Phienix  columns  made  at 
Watertown  Arsenal  are  a  valuable  addition  to  our 
stock  of  knowledge  uis>n  well-made  columns  of 
van-ing  dimensions. 

TV-  well-known Conlons  formula— 
P         M.O0O  ,  , 

=  crippling  strain  |ier  sii.  inrh, 


nughl  iroii  (lordon  de- 
to  •"•         for  suuare- 


=       =  8  not 


r  U'ing  radius  of  gyration 
rectangle. 

From  the  exis?riment*  of  Hndgklnson  U|S>n 
small  liars  and  plates  c»f  wrni 
termineil  the  value  of  a 
ended  columns. 

Kankinc  from  the  relation 

Mom.  Inertia  of  a  »«iuare=  S^' 
A'  =  lSr'or 
f  !• 
a.lHNln'  »fl.i«T0r' 

camvertisl  I  (onion's  factor  into  St.OuO  for  his  own 
formuht. 

Tlie  numerical  factors  being  obtained  from  the 
same  experiments,  both  formula  -  should  he  equally 
true  for  square  or  rectangular  solwl  i-olumna. 

For  any  other  form  of  column,  (rimlun's  formula 
cannot  f*>  considereil  as  nnpticuble.  Haukine's 
being  of  a  more  general  form  should  be  more 
nearly  cornx-t,  and  from  the  closer  coincidence  of 

I  the  results  obtainrsl  by  Mr.  Bouscaren,  we  are 
nuiwirvsl  of  its  greaU^r  correctness. 

II,  however,  has  not  been  generally  used,  no 
ilouiit  from  tlie  apparent  difflculty  of  obtaining 
the  radius  of  gyration  of  various  sections.  This, 
however,  can  be  readilv  overcome  by  eulwtituting 

[  iu  tlie  Bankine's  form  the  averag**  value  for  tin- 
radius  of  gyration  of  each  imrticular  form  of 

J  criMS-sections  in  terms  of  the  least  side  or  tlie 
liiinieter. 

The  n-Lition  existing  between  the  least  dimen- 
of  gyration  of 


W.  B.  KxiOHT  lias  la-en  appointed  City  Engineer 
of  Kansas  City,  Mo. 
J.  Q.  Bexbji  has  been  appointeil  Chief  Engineer 
Chioigu,  (iisadland  &  Southern  Railroad, 
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of  t'.reugth  for  all  wrought  iron  columns  with 
square  ends,  hail  its  numerical  constants  derived 
from  a  series  of  experiments  made  by  Mr.  I  lodg- 
kinson  upon  small  bars  ami  plates,  whose  cross- 
section  va-ied  from  1  in.  square  to  that  of  a  rect- 
angle »!  in-  X  1  in.  •***•*• 

Though  the  formula  was  unly  iiitcnderl  to  repre- 
sent the  strength  of  columns  with  a  solid  square  or 


rectangular  section,  it  has  been  generally  applied 
to  columns  of  ail  alui{M-a  of  crtais-sections. 

The  genera!  form  of  the  aboTe  formula  was  de- 
rived in  the  following  manner: 

The  direct  crusliing  upon  any  section  of  a 
column  is  represented  by 

P-  total  load.  _ 

S  —  Sectional  area,  (I.) 
Any  tendency  to  bend  of  a  flexible  column,  free 
at  the  extremities,  would  increax-  the  ah  ve  crush- 
ing strain  upon  the  concave  side  of  the  column, 
and  relieve  it  upon  the  <  ranvrx  side.  Analysis  has 
shown  that  this  increased  strain  due  to  the  bend- 
fl'  A 

ing  is  theoretically  equal  to  — tot  the  section 
P  !•  ■< 

at  the  center  of  the  column  =  -  ,  „       (2)  where 

P  —  total  load  on  column,  S  ^  acctioual  area. 
1  =  length,  /  moment  of  inertia,  and  l  the  com- 
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sections  of  equal  strength.     For  example,  the 
length  of  a  Phrenix  column  and 


J.  J.  Khieldr  is  Chief  Engineer  of  the  Atlantic, 
St.  Johns  At  Indian  Kiver  Railroad,  headquarters 
at  St.  Augustine,  Kla. 

Thomas  CIbahaM.  ,1k..  is  Chief  Engineer  of  tlie 
new  East  River  Railroad,  with  headquarter*  at 
Pearishurgh.  Qlles  County,  Va. 

C.  8.  Maktex  luis  recently  lssi.|i  nuide  Division 
Engineer  of  the  Western  Divisiun  of  the  Wabash* 
Railway,  in  charge  of  bridges  and  iHilldings. 

At  the  meeting  of  tlie  Institution  of  Civil  En- 
gineers i  London),  on  March  T.  J.  James  R  Croc, 
C.  E-.  of  New  York  City ,  was  elected  a  member  of 
the  Institution. 

Cot-  .1  amen  MeCi.tnut,  of  Niagara,  has  ls?en  ap- 
pointed Chief  Engineer  of  the  Buffalo.  Tonawanda 
&  Pine  Creek  Railroad,  and  will  commence  the 
surveys  immediately. 

Mr.  John  IXxn.  for  many  years  in  the  employ 
of  the  Illinois  Central  Company,  and  for  some 
time  Assistant  Secretary,  baa  been  appointed  Vice- 
Consul  for  Great  Britain  in  Chicago. 

Mr.  Jimuii  Robinson  has  retired  from  the  Arm 
of  Benj.  Pike's  Son  &  Co.,  manufacturers  of  line 
engineering,  surveying  and  mining  instruments, 
S28  Broadway,  this  city.  The  firm  name  will  be 
continued  as  heretofore. 

A  Philadelphia  dispatch  of  the  S7th  says:  Ru- 
dolph Ilering,  the  civil  engineer  of  this  city,  left 
for  Cleveland  yesterday,  where  he  has  been  en- 
gaged to  make  a  critical  examination  of  the  sew- 
erage system  of  that  city.  He  will  be  absent  two 
«  eeks. 

Enuixeibjxo  Staff  Mexican  Centra'-  —  The 
following  named  are  the  officers  of  tlie  engineering 
department  of  this  road:  Chihuahua  Divlsiou,  lo- 
cated at  Paso  del  Norte,  Mexico,  Ueo.  W.  Vaughn, 
Chief  Engineer;  C.  O.  Vaughn.  Office  Engineer; 
M.  I).  Pariin,  principal  Asst.  Engineer:  J.  £  Cun- 
ningham, Ciiicf  Draughtsman.  This  list  may  ho 
of  assistance  to  some  wishing  to  correspond  with 
these  officials.  All  mail  should  lie  addressed  El 
Paso.  Tex. 

Under  Necrology  in  the  last  annual  catalogue  of 
Rutgcts  College  (IKH1-M2)  we  find  a  notice  of  the 
Lute  Benj.  D.  Frost,  C.  E.,  compiled  by  Prof,  llav- 
brouck  Irom  data  furnished  by  a  near  relative.  Aa 
it  is  an  accurate  and  concise  account  of  the  many 
works  accomplished  by  Mr.  Frost  we  present  it  to 
our  readers  in  full  : 

Benjamin  D.  Fuusrr  was  born  at  Wayland.  Maes,. 
Aug.  10.  1*30,  and  died  at  St.  Louis,  Mo  ,  July  IB, 
lSSXI.  He  was  graduated  in  the  class  of  I84A  with 
high  rank.  The  following  year  he  passed  in  a  fur- 
ther course  of  bberal  sto  Jy  as  a  resident  graduate 
at  Harvard  University.  Cambridge.  Mass.  At  the 
;  conclusion  of  the  year  so  spent,  he  commenced 
under  Samuel  M.  Feltoo,  a  celebrated  civil  engi- 
neer, a  course  of  study  and  practice  in  prep<ralion 
lor  the  profession  of  his  choice.  In  1850,  while 
engaged  in  the  office  of  the  Chief  Engineer  of  the 
Baltimore  4  Ohio  Railroad,  not  then  completed, 
his  ability  and  fidelity  »>  commended  him  to  his 
chief  that  he  was  placed  in  charge  of  a  difficult 
section  of  construction,  known  a*  the  **  Pettiboun 
Tunnel.'"  Then  followed  a  busy  lire  of  pn-ft-ssiofial 
work  on  the  Alexandria,  "  Loudon  &  Hump 
«.liiro  Railroad,  in  Virginia:  the  Sunbury  &  Erin 
in  Pennsylvania :  in  Maryland,  Wisconsin  and 
North  Carolina.  He  was  later  employed  on  the 
Kansas  City  Bridge  over  the  Mississippi  River  :  in 
Central  fork,  S.  Y.  City  ;  in  surveys  and  studies 
Tor  Pros|sct  Park.  Brooklyn.  N.  Y.;  on  the  work 
prepatatory  to  the  construction  of  the  aqueduct 
at  Washington,  D.  C. :  un  harbor  work  at  Boston. 
Mass.,  and  in  nuun  rous  minor  undertakings  of 
-imilar  character.  With  the  experience  and  skill 
thus  acquired,  he  was  selected  as  State  Engineer 
of  the  Iloosac  Tunnel,  a  work  of  national  interest 
and  imisirtance.  He  continued  in  charge  of  this 
enterprise  for  eight  years,  until  its  completion  in 
1876.  In  18711  In-  accepted  his  final  commission 
Irotu  the  United  Mates  Government,  conducting 

While  en- 


nent  of  inertia,  a. 
inch  for  a  unit's 
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Company's  colu 

diams. 

This  shows  tlie  importance  of  referring  to  the  midst  of  hope  and  high  endeavor 
ratio  of  the  radius  of  gyration  instead  of  trying  to  lifted  out  of  labor  into  rest, 
compare    by  tlie 
*  such  u 


ratio 


un 

strength 

is  to  "ii        "ursevs  uf  the  Mississippi  River. 

1  gaged  in  this  work  be  wus  nilacked  by  the  mala- 
rial disease  prevalent  In  thai  locality,  and  in  tbe 

suddenly 

those  of  his  profession 
for- 


mou  innirnu  o»    oj»»*  w  -     »  v,   ww,  >,,».-■  »,  h. 

of  diameters  between  I  His  renutal  ion  among  tl 
esisting  capacity.  1  was  deservedly  high  ;  lis 
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ever  identified  with 

la.  prubl""8 of 


i  of  the  greatest  engineer-  corning  into  »»,  the  product*  uf  which  vary  very 


be  honored  by  bis^uperiors,  to 


while  hi*  nirniory  '  considerably  from  the  products  of  older  proeesses,  [  personally 


authorized  to  appoint  a  principal  expert 

tiurt 


the 


whom  he  and  it  is  therefore  important,  both  for  safety  and  which  the  commission 


n  bum  he 


ENGINEERS'  S00EETIE8. 

AMERICAN  SOCIETY  OF  CIA'IL  ENGINEERS. 

The  following  papera  were  published  during  the 
pant  year,  tome  of  which  will  be  discussed  at  the 
Washington  Convention  : 

CCXXII.  (June.)  Annual  Address  at  Uootreal, 
June  15.  1841:  Jau.es  B.  Francis. 

CCXXIH  (Jiiqv.)  Ti>e  Re-enforcement  of  the 
Anchorage  and  Renewal  of  the  Suspended  Struc- 
ture of  the  Niagara  Railroad  Suspension  Bridge : 
L.  L.  Duck. 

CCXXIV. 
River,  Mi 
A.  Ktrley 

 <•'«'»••> 


economy,  that  they  should  be  tee 
margin  of  safety  of  any  member  of  a  structure  is 
not  the  difference  between  its  actual  load  and 
the    load    that    would    break    it    at  once, 
[  hut     between     its     actual      load     and  the 
'  heaviest  load  that  would  not  practically  impair  ita 
strength  by  overtaxing  its  elnsl  icily.   To  ascertain 
this,  particularly  for  the  full-sued  members  of 
structures,  requires  the  use  of  this  largest  and 
most  accurate  of  testing  machines  by  skillful 
pnrts,  who  should  personally  make  these  tests 
investigations,  and  place  the  results  in  such  a 
practical  form  as  will  serve  as  a  safe  guide  to  every 
pera.>n  engaged  in  construction,  or  in  tin*  manufac- 
ture of  materials  for  construction.  The  absence  of 


tested.    The  real  assistants  and  laborers  as 
also  to  purchase  such 


ho  shall 

examinations  and  testa 
direct,  with  such 


be  necessary,  and 
for  test  and  in- 
vestigation as  may  from  time  to  time  be  required. 

Sgc.  5.  That  this  act  shall  take  effect  imme- 
diately. 

LIVERPOOL  ENGINEERING  SOCIETY. 
The  fortnightly  meeting  of  this  society  was  held 
i  at  the  Royal  Institution,  on  Wednesday  evening, 
e**  Mr.  F.Salmon,  President, inthechnir,  when  a  paper 
i  and  [  W8S  read  by  W.  James  Morgan,  on  thecunstruHion 
of  Impervious  Street  Pavements,  with  s|ws*ial  refer- 
ence to  the  methods  practiced  in  Liverpool.  In 
introducing  tlte  subject,  the  writer  stated  that 
previous  to  INT*  impervious  pavements  hud  no  ex- 
rellable.  knowledge  of  this  crharacter  has  doubtless  {utencei  in  Liverpool,  and  although  the  late  Mr 


The  Flow  of  tl 
for  the  yeara  1873  to  18 


contributed  to,  if  it  has  not  liean  the  sole  cause  of, 
of  the  most  serious  failures  of  structures, 


Newlands,  in  his  published  report  to  the  Health 
Committee  in  1848,  strongly  recommended  on 
otherwise  in  no  respect  faulty,  whereby  many  mlIliurv  grounds  the  construction  of  pitch  jointed 


id  Flow 

OCXXV.  (Aumuf.)  Comparative  Economy  of 
Steel  Rails  with  Light  ami  Heavy  Heads :  Asbbel 
Welch. 

OCXXVI.  (Augiut.)  Quicksand  in  Excavation  : 
Charles  L.  McAlpine. 

CCXXVII.  (Srjilembrr.)  Repairs  of  Masonry : 
0.  Chanulu. 

OCXXV1II.  (SfjilemlM-r.)  Strength  and  Ductility 
of  the  Copper-Tkn-Zinc  Alloys :  H.  H.  Thurston. 

fX'XXIX.  (October.)  Shaft  Sinking  under  Diffi- 
culties at  Dorchester  Bar  Tunnel,  Boston.  Mass.: 
D.  McN.  Stauffer. 

CCXXX.  (JVomaber.)  Sewerage  Systems:  Ru- 
dolph Hiring. 

CCXXXI.  (Perember.)  On  Uniform  Standard 
Time,  for  Railways.  Telegraphs  and  Civil  Purposes 


Generally  :  Sanfonl  Firming. 

1882.) 

una:  Clarl 
CCXXXIIL  i 
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lives  and  much  property  have  been  sacrifieeil 

From  these  and  other  consideration*  it  will  he 
seen  that  the  public  safety,  as  well  as  the  econom- 
ical use  of  materials  bythc  Government  and  by 
taiilders,  imperatively  demand  mote  thorough 
teats  and  on  a  larger  scale  than  most  of  those  here- 
tofore made. 

And  vour  memorialists  further  represent  that 
I  there  is  no  prospect  that  the  necessary  tests  will 
I  be   made  without   the   aid   of  Government. 
Should  private  manufacturers  or  builders  test 
their  own  materials,  they  might  not  give  the  pub- 
lic the  benefit  of  their  experiments  ;  such  experi- 
ments would  not  have  that  assurance  of  impar- 
tiality and  that  high  authority  which  those  made 
under  the  authority  of  the  Oovernmert  would 
lisve.    Experiments  conducted  by  private  parties 
would  be  so  different  in  the  objects,  methods  and 
circumstances  of  applying  tests  as  to  render  it 
i  impossible  to  properly  collate  and  verify  them  : 
they  would,  therefore,  be  of  comparatively  little 
!  value  in  ascertaining  accurate  general  results. 


for  issue  as  sooo  as  possible  : 
i  Note  upon  the  recent  Railroad  Crossing  Case 
at  Elmirn,  N.  V..  with  reference  to  the  hydraulic 
questions  brought  forward:    William  R.  Hutton. 
The  Averaging  Machine  :    W.  S.  Auchincl<»*v. 
On  the  Removal  of  Incrustations  in  Wuter  Mains; 
a  description  of  the  operations  performed  in  Hali- 
fax, N.  S.,  Canada  :    E.  H.  Keating. 
TVMean  Velocitjrjjf  Streams  Flowing  in  Nat- 

The  Overflow  of  the  Mississippi  River  :  Lyman 
Bridg™. 

On  the  Mode  uf  Underpinning  adopted  for  the 
Crotou  Lake  Bridge,  New  York  City  and  Northern 
Railrvsd,  "»e  Kepairs  of  the  Masonry  Piers  : 


L>   Discus-  I     Associations,  such  as  your 
Testa  and  n„t  the  means  to  defray  the  expense  of 

»W  're  vour  mrmorMbll  pr.j  pan  hOMi 
able  bodies  to  authnrixn  the  President  of  the 


TESTS  OF  sTRl'i  TVRAf.  xaTi  r: 
Nora.— Ttie  following  memorial  has  been  prepared 
by  Urn  Board  of  Direction  of  th-  American  Society  of 
Civil  Kngineen  unitei  Instruct  Inn*  th*  Society  in 
annual  mooting.  January  IHtb.  1883.  It  has  hero 
signed  by  the  President  smi  rW-mtary  in  behalf  of  the 

to  ,.l.l  I, 


I  Diintaij 

,  and  prewuted  to  the  Chairman  of  the  Committee 
the  bill  to  appoint  a  Canunisiion  of  lixuertu  to 


test  Structural  Mutertak  (House  Bill  l.TSHl.  has  been 
referred.  Jons  His.  akt 

Secretary  Am.  Soc,  Civil  Engineers. 
The  Memorial  of  the  American  Society  of  Civil 
Engineers  respectfully  represents  : 

Thiil  pursuant  to  authority  given  by  an  act  of 
Congress  approved  March  8d.  1875,  the  President  men  skilled  in  the  investigation, 
of  the  United  States  appointed  a  Board  to  test  the  UM,  c,f  metallic  substances  and  < 
strength  and  other  qualities  of  iron,  steel  and 
other  metals,  such  as  ore  used  for  constructive  and 
mechanical  purpose*  :  that  a  testing  machine,  be- 
lieved to  be  the  best  in  existence,  has  been  con- 
structed and  is  now  ready  for  use  at  the  Water- 
town  Arsenal ;  that  the  said  Board  mode  many 
tests  and  obtained  much  information  o(  great  macbini 


United  States  to  appoint  a  Commission  from 
among  men  skilled  iu  the  investigation,  production 
and  uwof  metallic  substances  and  other  structural 
materials,  who  shall  plan  and  execute  the  needed 
tests  nnd  experiments  on  iron,  steel  and  other  ma- 
terial* in  extensive  use  in  bridge*,  buildings  and 
mechanical  structures,  and  deduce  useful  rules 
therefrom. 

And  your  mcmorinli*ta  further  pray  that  such 
appropriation  la-  made  as  may  be  required  to  im  ■ 
prove,  if  necessary,  the  testing  machine  before 
mentioned,  and  as  may  be  required  to  secure  the 
service*  of  experts  of  the  highest  ahility  and  to 
pay  the  expenses  of  experiments. 

▲  BILL. 

Authorixm,;  the  President  to  appoint  a  commission 
of  experts,  skilled  iu  the  investigation,  produc- 
tion and  use  of  metallic  substances  and  other 
structural  materials,  to  execute  teats  and  ex- 
periments on  iron,  steel  and  other  materials, 
used  in  the  construction  of  bridgca,  buildings 
and  mechanical  structures,  and  deduct  useful 
rules  therefrom. 
Be  it  ennctft  bu  tlu-  Senate  and  Houte  of  Repre- 
KntatirTM  of  the  I  n.lfl  States  of  Ameriexi  in 
Conyrrss  assrwWrd  ; 

Sec.  1.  That  the  President  of  the  United  States 
be  and  he  is  hereby  authorized  to  appoint  a  com- 
mission  of  seven  members  selected  from  among 

'"icllou  arid 
structural 

materials,  to  hold  their  appointment  duting  the 
pleasure  of  the  President  of  the  United  States ; 
which  commission  shall  plan  Slid  superintend  the 
execution  of  such  tests  and  investigations  of  ma- 
terials used1  exleusively  in  the  construction  of 


impervious  pavements.  No  action  was  taken  for 
24  years,  when  the  carriagewny  on  North  John 
street  was  reconstructed.  Tho obvious  advantage* 
of  the  system  soon  became  so  apparent  tluit  at  tne 
present  time  there  am  within  the  city  not  lais  tluin 
iVVn.tMIO  superficial  yards  of  imiwrviou*  pavententa, 
all  laid  within  nine  years  by  like  workmen  of  the 
corporation.  This  work  has  mainly  been  curried 
out  in  Inudness  streets  and  leading  thoroughfares. 
Isit  the  writer  urged  the  importance  of  extending 
the  svstem  more  generally  to  the  back  streets  in 
the  ifensely  populated  parts  of  the  city,  to  the  en- 
tire abolition  of  bowlder  paving,  with  its  filth 
holding  joint.  The  writer  then  ileserihed  in  detail 
the  construction  of  the  various  claasi-s  of  pave- 
ments and  concrete  foundations  laid  in  Liverpool, 
exhibiting  specimens  uf  Die  material  used  in  the 
work.  In  referring  to  wood  pavements  the  author 
remarked  that,  though  the  use  of  wood  as  a  |iaving 
mati*rial  lias  been  strongly  advocated  of  late  yeara 
by  tradesmen  In  busy  thoroughfares,  where  the 
continuous  din  of  city  traffic  is  a  great  hindrance 
to  the  carrying  on  of  their  business,  and  a  noiseless 
pavement  'would  be  a  boon,  yet  want  of  knowl- 
edge and  carelessness  in  its  construction  have  pre- 
vented it  from  receiving  the  encouragement  from 
engineers  that  it  undouhtitlly  dracrves,  though 
next  to  macadam  the  most  expensive  pavement  to 
maintain.  Yet  this  excessdve  coat  is  counter- 
balanced by  the  comfort  and  quietneeM  afforded  in 
thoroughfares  when-  these  conditions  are  essential 
to  the  carrying  on  of  business. 

A  discussion  followed  the  reading  of  the  paper, 
and  on  account  of  the  interest  and  importance  of 
the  subject  the  discussion  was  adjourned  till  the 
next  meeting  of  the  Socictv,  to  be  held  on  April 
». 

A  vote  of  thanks  was  accorded  to  the  author  for 
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U.KVATKD  WAY. 


buildings,  bridges,  ships  and  other  structures  and 
tests  ana  omnium  mucn  information  ot  great  niacbim-rv.  as  It  shall  think  n 
value  :  that  said  Board  expired  by  limitation  of  made,  and  from  tune  to  time 


law,  Iraving  much  important  work  yet  to  I*  done. 

And  your  mruiunultsta  further  represent  that  it 
is  of  greut  importance  to  the  public  safety  as  well 
a*  to  the  economical  use  of  materials  by  builders 
ami  manufacturers,  and  by  the  Government  itself, 
that  iron,  steel  and  other  materials,  used  in 
bridges,  buildings  and  every  kind  of  structure, 
should  be  carefully  tested  for  the  following  among 
other  reasons  : 

The  teats  of  materials  heretofore  mode,  both  in 
Europe  and  America,  have  commonly  been  of 
small  specimens,  front  wbicb,  owing  to  the  differ- 
ent circumstances  of  manufacture  and  shapes  of 
the  specimen*,  the  strength,  elasticity  and  other 
useful  qualities  of  large  specimens  of  the  same 
■  cannot  be  accurately  inf<*rrvd,  and 
t  it  is  necessary  to  test  these  larger  specl- 
i.  especially  the  member*  of  bridges,  buildings 
I  other  structures,  uf  the  sixes  and  forms  in  ac- 
tual use.  New  processes  of  production  of  Iron.  sjon. 
steel  and  other  materials  liave  come,  and  are  still     Sue.  4.  That 


it  shall  think  most  important  to  \m 
_  tune  to  time  publish  results  of  the 
tests  and  investigations,  and  also  such  scientific 
principles  and  such  practical  rules  deduced  there- 
from as  it  shall  consider  mo*t  useful.  The  said 
commission  shall  organise  itself,  and  adopt  such 
rules,  and  make  such  assignment  of  duties  among  \  engine 
its  members  as  it  slmll  deem  most  promotive  of  the  [  duct,  t 


This  invention  consists  of  a  car  traveling  npon  a 
fixed  cable  nrrtuigrd  between  two  points.  The 
cable  is  strctelied  between  two  suitable  supports, 
and  secured  by  a  sirup  provided  with  rollers 
adapted  to  travel  on  a  vertical  frame  secured  |Q 
the  Mupporta.  The  cable  is  raised  or  lowered  at 
either  end  by  means  of  a  cord  passing  over  a  sys- 
tem of  pulleys  and  attached  to  the  straps,  and 
having  at  one  end  a  weight,  and  at  the  other  a 
shaft  adapted  to  operate  the  device.  This  mech- 
anism simultaneously  changes  the  relative  vertical 
positions  of  the  ends  of  the  cable,  so  as  to  cause 
the  suspended  car.  by  the  action  of  gravity,  to 
automatically  pita*  from  one  end  of  the  cable  to 
the  opposite  one. 

PMtCMATIC  RI.FV.vTOa  SYSTEM. 

Tikis  novel  improvement  contemplate*  a  number 
of  pneumatic  ch-vniAirs  to  receive  their  tsiwer  from 
a  common  central  supply  of  compressed  air.  The 
central  station  hits  an  uir  compressing  apjctnitus. 
and  one  or  more  extensible  and  compressible  air 
holders  or  reservoirs  Ux  ated  thereat.  Pipes  con- 
vey air  from  the  coui|>res«or  to  the  reservoirs.  A 
main  conducts  air  away  from  the  central  station, 
to  each  of  the  outlying  distant  elevator  stations. 
Each  of  these  elevators  is  provided  with  an  air 
tor  connected  with  the  main  nir- 
perate  Uve  elevator.     A  pipe  permit* 


object  of  its  appointment.   Vacancies  occurring  [  air.  on  the  downward  movement  of  the  elevator, 
from  time  to  time  in  said  commission  shall  be  filled  to  escape,  anil  this  c*cnpc  maybe  used  for 
by  the  President  of  the  United  States. 

Sue.  2.  Thai  the  said  commission  shall  report  its 
work  with  Its  results  ami  the  deductions  made 
therefrom,  annually  to  the  Secretarv  of  the  Interior, 
nnd  its  accounts  shall  he  settled  in  the  Interior 
Department,  through  such  channel*  as  the  Secre- 
tary shall  direct, 

Sec.  3.  That  the  members  of  said  commission 
shall  be  entitled  to  mileage  and  other  necessary 
expenses  incurred  in  the  prosecution  of  their 
duties,  but  no  salaries  as  members  of  the  commis- 


is  hereby 


Ulg  puqsmrw,  etc. 

st  I'lviti  for  hiiemaVs  nut. 
This  late  improvement  consists  of  a  hook  which 
is  secured  to  a  threaded  ring  surrounding  the  nox- 
ske  near  it*  juncture  with  the  pipe.  Th»  hook  it 
adapt"!  to  engage  the  round  of  a  ladder,  and  b 
held  in  position  by  a  catch. 

cu At  8  nur. 
This  improvement  consists  in  the  novel  arrange- 
ment and  construction  of  a  flexible  lining  within 
the  bore.    The  chain-iiump  tube  has  the  usual 
cylindrical  bore.    It  is  j^ovided  with  a  lining  of 
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rubber  or  other  clastic  or  flexible  material,  to  that 
n  closed  nr  water-tight  spare  »  tnterpc«»rd  between 
the  lining  and  pump  tub.,  to  allow  said  lining  to 


irjK  carh  successive  flood.  Ocjessionallv  the  coo-  j  aod  each  one  can  learn  from  and  profit  b*  Bis 
dttions  were  such  as  to  cause  the  stream  to  forsake  neighbor.  Surely,  its  motto  might  be  "  E  Pluribu* 
entirely  its  old  channel,  and  the  elevation  of  its  Unum." 

To  be  called  to  the  presidency  of  such  a  society 
la  an  honor  to  any  one,  and  as  each  1  gratefully 


bank- and  bed  above  the  adjacent  lands  enabled  It  To  b 
to  send  its  esrtbv  matters  many  miles  away,  so  is  an  1 
that  every  part  or  the  hasin  wns  covered  with  its  accent 


Divots  on  its  opposite  skim,  located  at  such  a  point 
as  to  be  above  the  center  of  gravity  of  the  empty 
bucket  and  below  the  center  of  gravity  of  the 
loaded  bucket,  whereby  the  loaded  bucket,  when 
released  from  Its  latching  devices,  will  auto- 
matically dump  and  empty  itself,  and  when 
emptied  the  bucket  will  atilomstii-nlly  mum  to 
and  latch  itself  in  an  upright  position. 

RAILWAY  SWITv  H  ot-kkATI.NII  DCVKK. 

In  thai  improvement  the  switch-operating  rud 
[tends'  to  the  distant  lever  carries  gulden, 
which  slides  the  switch-operating  bar.  A 
hand  lever  is  pivoted  to  the  bar.  and  to  links  se- 
cured to  the  guides,  whereby  the  switch  may  he 
operated  independently  of  the  distant  lever.  To 
prevent  restoring  the  ennnection  when  the  switch 
m  wronglv  set.  a  chain  with  a  securing  padlock  is 
employed."  Wheel  being  operated  by  haul  the 
weighted  hasp  falls  in  front  of  a  Htop-plalc  and  pre- 
vails movement  by  the  distant  bar. 


deposit*, 
faptai 


ptain  Kails'  report  says  in  substance  that 
levees,  by  restraining  the  floods  within  the  de- 
fined channel  uf  the  river,  atop  the  land-buildiog 
prm-ess.  It  la  an  error  to  suppose  that  rivers  con- 
fined by  levees  have  a  tendency  to  have  their  beds 
elevated  and  in  consequence  to  need  a  correspond- 
ing elevation  of  the  levees.  Three  principles  con- 
trol the  phenomena  of  scdirucntarv  streams  flow- 


SALT  WITHOUT  8AVOR. 

The  riddle  which  every  man  in  the  world  tries 
to  guess  is,  What  is  the  secret  of  success  ?  Why 
dors  ill-luck  dog  oar  man,  who  is  not  only  good- 
looking  and  attractive  but  honest  awl  hard-work- 
ing, while  a  tricky,  vulgar  fellow  with  a  plebeian 


the  phenomena  or  »rmro.-ni«ry  sirrenis  now- .  brii  lM  reputation,  happiness  and  fortune  r 
ing  in  channeJs  made  through  fhe.r  own  deposits  ,  Wh>t  ^limt  4K<iaUly  i?'  „  t™  raan  wuicn  euMm 


liiL-ing  the  current,  resulting 
higher  to  a  lower  level :  sec- 
siatanue  of  their  beds  ,  third, 


gO  At)  UaVOHOTIVK. 
locomotive,  for  ordinary  mad*,  consists  of 
on  a  front  pilot  wheel  and 
rear  driving  wneels.  The  cylinders  are  secured  to 
the  underside  of  the  boiler,  and  the  crank  or  en- 
gine shafts  work  pinious  which  meali  with  gears 
on  the  drive  wheels.  The  pilot  wheel  is  supported 
upon  a  saddle,  recessed  on  its  edge  and  fitting  into 
a  ring  secured  to  the  boiler,  and  is  operated  by  a 
rod  and  lever  connection  from  the  cab. 

WARHrN«TON.  D.  C.  K.  H.  Banc*. 

IMPROVEMENT  OF  THE  MI88I88IPPI. 

The  minority  report  of  the  MiessMppi  River 
Commission,  prepared  by  Captain  James  B.  Eada. 
was  obtained  from  him  by  a  Tribunt  reporter  on 
the  Mlh.  The  report  has  just  been  completed  ami 
has  not  been  published.  Captain  Eada  dissents 
from  the  recominendation  of  the  majority  report 
for  the  construction  of  a  sill  to  interrupt  commd- 
nkation  between  the  Mississippi  and  Atchafalaya 
rivrrs.  He  urges  the  immediate  construction  of 
a  sill  in  the  Atchafalaya.  near  it*  upper  end,  to 
diminish  the  volume  of  water  flowing  through 
that  millet,  and  from  year  to  year,  as  rapidly  as 
may  be  deemed  safe,  the  building  up  of  the  sill 
until  it  shall  finally  constitute  a  dam.  completely 
sepaiating  the  river  from  all  communication  wild 
the  Red  and  Misatwlppi  rivers.  The  result  or  this 
will  be.  be  says,  to  increase  the  volume  flowing  in 
the  main  river  and  Improve  the  depth  of  water 
on  bars  below  the  Red  River,  no  which,  at  low 
water,  there  i»  now  only  a  depth  of  ten  feet.  The 
minoritv  repert  also  opp<»»-s  the  proposed  Im- 
provement of  the  harbor  of  Vicksburg  by  revel- 
ing Delta  Point-  against  further  erosion,  and  by 
dredging  out  a  basin  and  a  channel  leading  to  the 
harbor,  by  whi»b  steamers  will  have  access  to 
Vicksburg  landing.  He  favors  an  artificial  ex- 
tension of  Delta  Point  to  a  sufficient  distance  to 
throw  the  channel  against  the  old  landing  at 
Vicksburg.  "  Approximate  estimates  msds  by  me."' 
savs  Captain  Eada.  ••  show  that  this  can  be  accom- 
plished for  $1,200,000  and  deep  water  permanently 
secured  at  the  Vicksburg  wharf  without  further 
outlav  for  maintenance-  Two  hundred  and  fifty 
thousand  dollars  could  be  profitably  expended 
upon  this  work  during  the  ensuing  year." 

The  main  part  of  the  minority  report,  however, 
la  devoted  to  advucatlng  the  immediate  closing  of 
i  in  the  Mississippi  River  levees,  as 
ctor  in  the  contemplated  plan  for 
the  improvement  of  its  low-water  navigation. 
Observations  made  by  the  Commission,  Captain 
Eads  holds,  plainly  show  that  these  gaps  have  had 
the  effect  of  ranting  the  river's  flood-line  many 
inches  above  any  height  previously  attained  with- 
in the  700  miles  in  which  they  exist  most  numer- 
ously, between  Natche*  and  the  mouth  of  toe 
Ohio.  The  deposits  from  the  crevasses  have  raised 

jure 


Brat,  the  force  pn 
from  a  fall  from  a 
ond,  the  frictiunal  r 

dependence  of  theo 
\  ried  In  the  water  upon  the  velocity  of  the  current. 
The  normal  velocity  of  a  current  cannot  be  per- 
manently increased  by  man.  By  securing  a  high- 
er velocity  of  current  from  the  retention  of  the 
whole  volume  of  water  within  the  levees,  a  great- 
er amount  ..f  sediment  will  be  transported.  If 
I  that  amount  is  greater  than  that  which  the 
tributaries  contribute,  it  will  Is?  taken  out  of 
the  bed  to  the  benefit  of  navigation,  and  the 
flood  line  consequently  will  be  lowered  to  such  a 
I  degree  as  will  finally  reduce  the  excess  of  current 
which  the  increased  volume  has  produced  down 
to  the  norms  1  velocity.  The  increase  of  volume 
I  which  will  be  secured  by  the  dosing  of  the  gaps 
in  tbe  levees  will  produce  this  increased  current . 
'>  Tbe  report  contains  the  results  of  many  obsei  v 


him  to  get  whatever  object  he  sets  before  him  as 
best  worth  having  t  Our  middle-aged  reader  out 
of  his  experience  can  tell  us  that  it  is  not  genius 
which  brings  down  the  big  prttes  of  life :  nor  talent 
and  sharpness,  however  skilfully  trained,  the  man 
bom  to  money  or  influence  does  not  always  suc- 
ceed, neither  does  the  patient  drudge,  however 
hard  he  strive.  Faith  in  trod  or  the  lack  of  it  does 
not  seem  to  affect  the  mailer  at  all.  He  doe*  not 
invariably  reward  His  disciples  with  the  fulfill- 
ment of  their  own  pet  plans:  now  it  is  the  saint 
who  is  ahead  in  the  race  at  college  or  in  the  world 
of  trade,  literature  or  society,  and  now  the  sharper. 
You  cannot  gauge  a  man's  religion  by  the  amount 
of  his  popularity  or  hank  stock. 

What  is  it.  then  :  What  is  the  secret  which  some 
nit-n  pooaewi  which  force*  difficulties  out  of  sight 
and  compels  belter  and  cleverer  men  than  ibera- 
selves  to  work  for  them:  serve  as  rungs  for  their 
ladder  to  fortune?   We  tbink  it  will  be  found  that 


~  r  --    .    «    ,  j    .     ;   itoiuer  10  ion 

t.on.  and  careful  measurement- of  the  Mis.lw.ippi  „  tm.vewM  men  hav,,  one  pe<.a|Ur  tiait  In  com 
during  the  flood,  of  1*M  and  IMS,  They  prove.  ,  mm  yM.h  ^  hmi  „„,  ^  ]v  am,  ,„  ]jftl  and 
in  (  amain  Eads  opinion,  that  li  t*  entirely  nrac-  ,  punHlod  it  wlth  irix.,rilM,  intensity  of  pur- 
ticabfe  t»  retain  the  entire  fU.al  dwehnrge  of  the        '  „(  mlUi,,„  j„u„  m  resequences. 

£tJE"£*£HSJl  ^ZZZZ     »  Proportion  „  the  aim  is  limited  and  in  proper- 


paired,  even  without  making  them  any  higher. 
If  the  gaps  are  left  open,  he  says,  "new  stnals 
changes  In  the  channel  w  111  Is*  oc- 


cnaniicl  w  ll  is-  oc-  ,  ^  |W  oftbB  ,  u  m>r 

points  of  »be  river  than  Ihsw  se-  ,     „f  '„  t   .      .  «„  ^ 


tfajie  art 

and  injurious 
enrring  at  olhe 

leeted  by  the  comiiissslon  for  Immediate  iinpr 
mem.  and  these  new  obstructions  and  changes  in 
the  channel  will  require  so  much  more  additional 
work,  and  this  will  undoubtedly  cost  twice  nr 
ihrice  as  much  as  it  will  ton  pair  the  levees. 
By  repairing  them  the  channel  will  not  only  las 
prevented  from  becoming  worse  at  any  point  on 
the  river,  hut  the  shoaling  which  has  occurred  as 
a  result  of  these  outlets  will  be  removed  by  the 
effect  of  the  levees,  and  the  work  of  improve- 
ment can  then  be  limited  to  the  reduction  of  the 
excessively  wide  places  which  now  exist  and 
which  ate  inclosed  by  tbe  present  levee*.  These 
wide  place*  are  the  cause  of    cut-offs,  caving 


tiun  as  the  whole  man 
purpose,  lie  is  likely  to 
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•  •  •  I  am  a  Ann  believer  in  tbe  usefulness 
of  such  organixations.  People  devoted  to  kindred 
pursuits  have  naturally  much  in  common,  and 
such  a  society  brings  them  together,  not  only  pro- 
fessionally, but  socially.   It  is  the  good  fortune  of 

onr  calling  that  thereto  not  much  i*rsonal  rivalry  I  manning  life-boats  oc  building  bridges  over  Niag- 
or  competition.    The  field  is  sd  large  and  capable  |  are.  With  moat  of  us,  however,  our  occupation  — 


is  atmorbed  in  bis  direct 
His  object  may 
Iss  the  sell- 
ing of  a  patent  plough,"  it  "mat  be  a" great  heroic 
truth  or  a  gigantic  swindle,  but  if  he  believes  in  it 
absolutely,  if  he  shoulders  it  tiith  fiery  xeal,  he 
will  as  a  rule  carry  it  through  and  compel  other 
men  to  believe  in  it  and  shoulder  it  too:  while  if 
he  lags  along,  half-hearted,  uncertain,  doubting  it 
and  himself,  he  and  his  cause  will  fall  by  the  way. 

Now  every  genuine  young  man  Itegins  his  career 
with  a  flash  of  this  hot  live  faith  in  bis  own  busi- 
ness in  the  world.  It  may  he  a  trade  or  profes- 
sion, or  a  hubby  or  reform,  or  the  greatest  cause 
of  all,  the  serving  af  Christ:  but  to  him  it  is  the 
nne  real  thing  that  be  knoas.  It  is  the  life-saving 
boat  and  he  it  tbe  pilot:  It  is  the  bridge  just  built 
across  Niagara,  and  he  is  tbe  engineer.  But  hv 
the  time  he  is  forty  the  flash  has  died  out.  He 
begins  to  see  that  there  are  more  pursuits  in  tbe 
world  than  one:  the  energy  which,  when  pent  in 
one  channel  by  the  intolerant  bigotry  of  youth, 
flowed  like  a  mountain  torrent,  ooxes  now  through 
a  thousand  openings,  broad,  shallow  and  sluggish. 
Or  he  grows  selfish;  why  should  lie  risk  his  com- 
fort and  life  in  saving  other  people ':  It  is  enough 
for  him  to  take  care  of  wife  ann  children  without 


The  field  is  sd  large  and  capable 
of  such  great  subdivision  into  speciattir*  that 
there  is  room  for  all;  and  so  ths  relations  of  prac- 
1  tlcal  engineers  are  rarely  complicated  by  personal 
j  misunderstanding*.     At  the  same  lime  each  one, 
working  in  his  own  field  (and  the  working  eugl 


errand  into  the  world  hat  lost  interest  and  zest  fnr 
tho  commonplace  reason  of  too  great  familiar- 
ity. Ninety-nine  out  of  a  hundred  of  tbe 
men  and  women  who  crowd  Broadway 
are  in  some  kind  of    a    rut,  and    a  rut. 


near  is  always  a  busy  manUs  rather  isolated  from  I  like  the  tracks  of  tlx  street-cars,  though  it 
bis  brethren  engaged  in  differing.  Imt  makes  pulling  easier  for  tbe  horse,  is  apt  to  return 
yet  kindred  pursuits.  -Such  sn  organi.  j  on  itself:  it  leads  nowhere.  This  is  why  the  mid- 
sation  as  this  brings  them  together  oc-  die-aged  doctor  or  lawyer  logs  through  his  work 
casioually.  and  so  profeswrinal  sympathies  without  honor  or  profit:  all  lie  aska  now  of  the 
may  ripen  into  personal  snd  congenial  regard  and  noble  profession  which  fired  his  ambition  at  flnt 
fnendship.    Doubtless,  no  one  goes  away  from  1  is  to  pay  his  hills.    His  pleasures  lie  outside  of  h  . 

in  his  club,  in  art,  in  his  dinner.  This  explains 
why,  when  artiste  or  authors  meet.  "  shop  is  so 
of  ten  talked  instead  of  the  great  truths  which  out- 
siders would  expect  to  hear  in  a  convocation  of 
seers.  This  is  wby  so  many  clergymen  preach 
Sunday  after  Sunday  dreary  platitudes  which 
drive  men  out  of  the  pews  and  leave  isnly  tbe 
women,  wboae  devotion  it  ardent  enough  to  in- 


'  these  meetings  without  feeling  that  the  time  has 
j  been  pleasantly  as  well  as  usefullv  spent.  But. 

after  all.  tho  great  service  Is  probably  professional. 

Here  are  many  bright  and  eager  mifids,  devoted 
!  earnestly  and  laboriously  to  the  various  branches 

of  the  broad  science  of  engineering.  Each  relates 
'  bit  anecial  experience,  nothing  in  which  can  fail 

to  be  of  interest  to  all;  and  in  tbe  convrrsatinns 


tbe  bed  of  tbe  river  so  much  at  greatly  to  injure '  and  discussions  which  follow  there  is  always  sub- 1  form  ths  dead  words  with  life  to  their  souls.  It 


navigation.  Captain  Eads  describes  at  length  the 
phvsical  formation  of  the  lower  or  main  alluvial 
basin  of  tbe  Mississippi,  and  tbe  land-building 
process  resulting  from  the  deposits  of  sedimentary 
matter  when  the  nvw  at  flood  tide  escaped  over 
the  hanks  of  its  channel.  The  loss  of  current  in 
the  water  thu«  escarping  caused  the  sandy  or 
heavier  parts  of  tbe  solid  matter  held  In  suspepsi'm 
in  it  to  settle'  almost '  immediately  on  t'"t  submer- 
ged hanks,  while  t  he  argillaceous  and  lighter  psrta, 
'  faking  longer  tosetflr,  were  carried  -back  by  the 
feebler  current  to  tbe  swamps  oc  lower  lands,  oo 
which  they  were  deposited  over  a  much  more 
re  area-  As  the  lost  of  Tohunc  over  The 
I  banks  produces  a  more  sluggish  current  m 
',  thereby  causing,  a  greater  de- 
„„  tbe  bed  of  the  stream,  at  well 
I  was  built  up  hlgher.»od  higher  dur- 


atantial  and  si 

lb  ao  widely  subdivided  as 
'  sense,  it  is  the  seiVnce  ond  art  of  cosufrsefion.  and 
so  incloses  within  fts  ample  limits  a  multitude  of 
specialties,  related  and  yet  differing*  connected 
'  and  yet  distinct;  and  any  one  of  these  specialties 
demands  and  must  receive  the  best  industry  and 
ability  of  him  -who  would  worthily  practice  it. 
j  Rennin  built  dock*,  bridges,  canals,  hght-hnuswv. 
f  tevrersi  mftls;  and  undertook  mining  and  metal- 
•  lurgy.   At  the  jyreaent  day  each  of  these  branches 
has-  rra  own  disciples  and  students^ '  One  mind 
cannot  grasp  so  great  a  field ;  it  is  enough  "to  be 
tHisr^TOgTi  rn  one  sub-deps  1 1  ireent. 
And  such  a  society  as  eiurs  brings  til  r**gerher. 


it.  No  profession  i,  not  that  his  •profession,  his  art  or  his  religion  Is 
re. "  In  its  broad  ;  not  dear  to  each  of  these  men  :  but  he  ta  no  longer 
In  love  with  it.  His  brain  is  tired  of  looking  at  it 
closely.  It  bss  grown  ccimmonplsce  and  dull  to 
him.  The  salt  baa  lost  Its  savor.  Hence  it  comes 
that  the  artist,  the  professional  man,  the  clergy- 
man, though  they  work  far  harder  than  at  first. 
There 


do  not  saccevd.  There  is  nomethin  g  lark  ing  in  the 
bonk,  the  pjcmre,  tbe  sermon  ;  it  is  without  leav- 
en  ;  the-world'does  not  want  it. 

Now,  how  it  this  man  to  ppt  life  into  his  work 
aft-airi  •  The  most  sensible  tiling  which  a  man  can 
do.  when  bis  -  work  grows  to  be  only  a  load  to  he 
hauled  in  a  rut,  it  to  get  out  nf  bit  rut,  ttep'atide 
fr4tn  It  long  enough  to  look  at  it  .with  a  stranger's 
eyes.  It  it  the  middle-aged  man  more  than  the 
_  boy  who  needs  ths  long  journev  to  California.-  to 
.  Europe,  anywhere  among,  new  habits  and  new 
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peoples.  If  the  artist  or  suitor  would  turn  hi* 
back  on  his  camndn  it  mi  scramble  on  Ui  some 
other  level  in  life  titan  that  of  but  own  trade,  be 
would  he  tier  see  the  possibilities  of  but  work.  If 
the  clergyman  would  souiet itum  shut  up  hi*  study, 
lay  off  kua  while  cravat  and  ali  the  prerogatives  of 
his  office,  and  go  down  and  jostle  and  be  jostled  in 
the  crowd,  he  would  come  10  hie  pulpit  with  dif- 
ferent perceptions  of  the  devil's  actual  power  over 
pxw  men  and  women,  and  of  Christ's  infinite 
mercy. 

Tins  kind  of  paralysis  which  we  describe  is  be- 
coming a  chronic  and  universal  dim 'use  among  us. 
"   nge  of  air  is  a  simple  remedy  ;  but  it  is  the 

t  effective.— Sew  Ynrk  Tribune. 


being  built  into  the  brickwork.  An  arched  form 
was  adopted,  4  ft.  thick  at  the  crown  und  2  ft. 
rise  in  a  span  of  10  ft.  Hard-bunted  bricks  were 
used,  lain  in  mortar  made  of  one  part  English 
Portland,  one  part  Newark  Rosen  dale,  and  two 
jutn;i  clean.  sharp  sand — a  compound  found  equally 
strung  with  English  Portland,  and  sand  one  to  one, 
and  having  the  advantage  of  working  smoother 
'  tmwel,  and  adhering  better  to  brickwork  in 
lot*.    Skew  lack*  " 


THE  NONPAREIL  PLUMB-BOB. 


As  will  be  se 
tion  this  plum-urn  c 
— a  square  head  piec* 
advantage*  of  this  av 
when  it  is  considered 
shaped  point  cause* 


from  the  accompanying  ill  us  tra- 
sh consists  of  two  separata  parts 
nnd  the  pointed  bob.  The 
r  the  old  styles  are  apparent 
tlutt  the  peculiarly  concave 
it  Ui  remaiu  In  tbe  spot  into 


for  the  arch  were  roughly 
picked  out  In  the  rock  at  the  sides.  After  the 
cement  Itad  set.  the  water  was  shut  off  by  screwing 
a  cap  on  to  tbe  outer  end  of  the  4-in.  cap.  The 
pressure  against  the  wall  was  7j,fi  lbs.  per 
square  inch,  or  about  519  tons  distributed  over  the 
face  of  the  bulkhead.  The  wall  was  tight  for 
about  48  hours ;  then  water  came  through  the  britk 
itself,  rather  than  through  the  joints,  in  amount 
equal  to  one  half  the  original  volume.  Tbe  water 
was  let  »II  and  a  second  experiment  tried.  The 
main  wall  was  torn  down  sufficiently  to  allow 
men  to  pass  behind  it,  and  a  second  wall  only  IS 
in.  thick  was  built  hack  of  the  flrat,  and  two 
feet  distant.  The  space  between  these  walls  was 
well  rammed  with  puddle  clay,  extending  to  the 
rork  on  all  sides.  The  second  w  all  was  made  pur- 
K  light,  as  ila  v adding  to  the  jpnimire  would 
only  more  effectually  consolidate  the  clav  between 
it  and  the  unyielding  wall  In  trout.  The  bond 
Used  in  the  main  wall  was  one  so  laid  that  there 
w  ere  no  continuous  horizontal  joints  through  the 
wall.  Tbe  result  of  the  last  construction  was  to 
completely  shut  off  tbe  water  from  this  leak,  at  a 
great  saving  of  fuel  and  pumps.  Tbe  Dorchester 
Bav  t unite!  is  7,0(10  ft.  long,  with  its  average  in- 
vert grade  148  ft.  below  low. tide  mark  in  the  bav 
under  which  it  passe*.  The  tunnel  is  driven  through 
a  !.»n nation  of  clay,  slate*  and  conglomerate  for 
it-  entire  length;  rock,  very  seamy,  and  luucb  w  aler 
encountered. 

We  may  add  thai  in  mining  bulkheads, 

 -*&u  which  often  must  carry  much  greater  pres- 

jjfr     sure*,  the  practice  is  to  let  the  water  rise  alow. 

B  ly  behind  the  bulkhead,  by  allowing  a  portion 
H2I  of  the  water  to  How  through  a  safety-valve 
B  at  the  bottom  of  the  level.    It  has  been  tiie 
He   experience  in  all  suuh  eatwa  tlutt  in  the  be- 


geueral  nature  of  the  business  to  be  transacted  by 
this  company  is  tlie  purchase,  construction,  opera- 
tion and  navigation  of  steamboats,  steamships, 
barges  and  all  manner  of  steam,  sailing  and  other 
crafts  on  the  Klsnimmee  River,  Luke  Okeechobee 
and  QUoosaJiittclue  River,  to  the  Gulf  of  Mexico. 
Another  cotnpanv,  to  be  known  as  the  Suwannee  & 
Santa  Fe  Railroad  Company,  will  build  a  road  from 
a  point  at  or  near  Melrose,  in  the  county  of  Clay, 
in  said  State,  into  or  through  the  counties  of 
Alschun  and  Lafayette,  to  some  feasible  point  on 
the  Gulf  of  Mexico,  in  said  State  of  FUsrida.  8  "' 
another  road  has  hern  incorporated  to  build  a  n 
from  Titusvilln,  in  Brevard  County,  on  tbe  Ind 
River,  to  Bartow,  thence  to  Fort' Meade,  1 
County,  ami  thence  to  a  j sunt  at  or  near  the  mouth 
of  the  Manatee  River,  in  Manatee  County,  a  dis- 
tance of  ISO  miles. 

Messrs.  Palliser.  Palliser  &  Co.,  of  Bridgeport, 
Conn.,  have  submitted  plans  for  a  rourt-house  at 


The  city 
ordinam-e  I 


of  Jacksonville 
to  regulate  sewerage. 


ginning  quite  a  quantity  uf  wuter  will  come 
through  tlte  pores  uf  the  brickwork,  which 


which  it  i«  dropped,  and  prevents  it  from  waving 
in  any  direction  The  square  top  keeps  it  steady 
and  stationary  along  any  wall  or  other  perpendic- 
ular plan-  to  which  it  mav  be  applied.  The  bulged 
or  convex  sides  of  the  old  patterns  divide  I  the 
weight  of  the  ls>b  so  unevenly  as  to  cause  its  I 
point  to  move  on  the  slightest  change  of  position 
or  touch,  ami  making  it  difficult  to  steady  tbe  in 


said  t< 


ugn 
be 


'sweating."  Oradually,  however, 
the  pores  are  Ailed  by  carbonate  of  lime,  and  a 
thick  coat  of  that  substance  forma  on  the  face  of 
the  bulkhead,  completely  cutting  off  the  entire 
flow  of  water.  A  column  of  from  400  to  MO  ft. 
baa  beeu  l.trtie  for  many  years  by  such 
—EHyiuttrlug  and  Mining  Journal. 


strumcm  wherever  suspended 
The  '•  Nonpareil "  has  been  lately 
.  Keuffel  *  Esser,  of  this  city 


CONNECTICUT  LEGISLATION. 

Tlte  General  Hallway  law  of  Connecticut  has 
been  amended  by  the  General  Assembly,  just  ad- 
journed sine  die.  so  as  to  make  it«  provisions  more 
liberal  in  several  respects.  The  time  for  taking 
land  lias  been  extended  from  one  to  two  rears, 
and  navigable  water*  may  be  bridged  with  the 
consent  of  the  Railway  Commissioners  without 
an  application  to  the  General  Assemble  The 
bridging  of  the  Thames  River  at  New'London. 
which  promised  to  be  a  hard  fight,  was  adjusted 
by  the  passage  of  a  bill  leaving  the  whole  matter 
to  be  determined  by  a  Boaid  of  Engineers  to  be 
appointed  bv  tbe  War  and  Navy  departments. 
Trie  hottest  tight  of  tbe  session  was  over  the  char- 
ter of  a  parallel  road  between  New  Yoik,  New 
Haven  and  Boston ;  but  the  bill  waa  defeated  in 
the  Senate  after  its  passage  bv  a  large  majority  in  I 
the  House-  Tba  New  York  *  New  England  road 
has  been  given  live  year*  additional  time  for  com- 

Stlng  it*  lines,  and  has  been  authorized  to  issue 
000.000  of  bonds,  and  the  Connecticut  Western 
i  been  empowered  to  purchase  or  lease  the 
Rltinebeck  A  Connecticut  road,  connecting  with 
its  line  at  Millerton,  and  giving  it  important  con* 
trol  of  freight  business  aud  passenger  traffic  from 
Hartford  westward. 

 ...  «■  ...  ■  


FLORIDA 


BRICKWORK 


PRESSURE. 


ins  per  M  hours,  it  had  to  Is?  water- 
D.  Stauffer  gave  tlte  following  dcacrip- 
work  before  the  Engineers'  Club  of 


During  the  construction  of  the  tunnel  under  Dor- 
chester Bav  in  Boston,  it  liocame  necessary  to  con- 
stnict  a  bnck  hulkheail  that  bad  to  withstand  the 
prexsurr  due  a  witter  column  188  ft.  high.'  and. 
ns  it  was  Intended  to  shut  off  a  leak  amounting  to 
•.•I0.o1»)  gallons  per  'M  hours,  it  had  to  lie  w  ai 
tight.  Mr.  ~ 
tion  of  till 
Philadelphia  : 

The  tunnel  section  at  tlie  point  selected  for  the 
lailkhrad  waspractienlly  10  feet  square.    The  hulk 
iM-ad  was  built  directly  atTusa the  tunnel.  50  feet  in 
_front  of  the  heading  where  the  water  was  struck. 

ins  tilled  with  puddle  clay  were  first 
cross  the  tunnel,  each  side  of  tit*  bulk- 
site,  aud  a  fl-in.  wrought-iron  pipe  used  to 
'  the  water  during  e. instruction    »lw  pipe 


The  live  Oak,  Tampa  *  Charlotte  Harbor  Rail- 
way Company  will  build  a  branch  to  their  main 
line  from  Suwannee  County  to  OalnenvUle. 

The  Florida  Central  A  Western  Railroad  Com- 
pany has  tiled  articles  of  incorporation.  The  road 
will  run  from  Jacksouville  to  tlie  Apalachkola 
River,  with  a  branch  from  Tallahassee  to  St. 
Marks,  aud  from  Driftou  to  Montii  <  llo,  all  in  the 
State.    The  road  »  ill  be  23.  t  miles  long. 

The  Chattehoocliee  &  East  Pass  Railway  Com- 
pany lias  been  incorporated.  Tlie  road  will  be 
about  85  miles  long,  and  will  be  constructed 
between  a  point  at  or  near  Cltaltahoochee.  in 
Gadsden  County,  to  tlie  waters  of  the  Gulf  uf 
Mexico,  at  some  point  on  the  southern  boundary 
lintw  of  Franklin  County,  between  the  eastern  ana 
western  boundary  linos  of  said 
and  will  pass  through  or  into  the  counties  of 
Gadsden.  Liberty  ami  Franklin. 

The  incorporator!,  and  builders  of  the 
Railroad,  leading  to  Palatka  an' 
southward,  have  died  articles  uf 
Tallahassee  for  the  purpose  of 
from  Palutka  to  St.  Augustine. 

The  Tamjia  1'mjrru  of  tlie  37th  ull.  said: 
"  Last  week  was  quite  an  interesting  one  in  railway 
affairs  in  Tampa.  The  return  of  the  engineer 
corps  of  the  Jacksonville,  Tampa  AKevWeet. 
after  completing  their  line  of  survey  to  Punt  a 
Rassa.  ami  on  the  same  day  the  engineer  corns  of 
the  Live  Oak.  Tampa  &  Chariot le  Harbor  Railway 
ramped  at  Two-Mile  Branch,  and  several  of  the 
|  issrty  came  into  town.  They  ltad  completed  their 
line' to  Gusperill*  Island,  and  canm  Uses  highly 
I  pleased  with  their  route.  Then  on  Friday  tlte 
right-of-way  party  returned,  having  gone  some 
4u  miles  along  the  mute  of  the  Jacksonville. 
Tampa  &  Key  Wcwt  Railway, 
right  uf  way  without  any 
obstacle  presenting  itself. ' 

The  Orange  County  jw|«cr*  notn-c  the  i net trpo ra- 
tion of  several  new  companies.  One  is  a  nompanv 
to  construct  the  Apopka  branch  of  the  Sttutn 
Florida  Railnstd.  This  branch  uf  railroad  will  be 
alsjut  qtl  milts)  in  length,  aud  will  be  constructed 
from  a  |»int  at  or  near  Jackson's,  on  the  maw  Uue 
of  the  South  Florida  Railroad,  to  a  is-int  on  the 
WiUilacuuchee  River,  passing  through  the  coun- 
ties of  Orange  and  Sumter.  Another  hi  the  Kis- 
slminee.  Okeechotsre  ft  Gulf  Navigation  Company, 
its  principal  place  of  business  at  Sanford.  The 


t  •oNTHAt-ra  Ml  LtUHTlNO  THIS  ClTV  WITH  Gas  and 
EuSCTRICtTY. 
Mayor  Grace,  Controller  Campbell  aud  Public 
Works  Commissioner  Thompson,  comprising  the 
Gas  Commission,  met  in  the  Mayor's  office  recently 
and  awarded  the  contracts  for  lighting  the  city 
during  the  year,  beginning  on  Mav  1.  It  wa»  de- 
cided to  light  the  Battery  Park.  City  Hall  Park. 
Broadway  frem  Canal  street  to  Fourteenth  street, 
Washington  square,  and  Fifth  avenue  from  Wash- 
ington square  to  Fourteenth  street,  with  elec- 
tricity, ami  a  contract  for  that  purpose  was 
awarded  to  the  United  Staters  Electric  Light  Com- 
pany at  the  rate  of  70  cents  a  lamp  per  night.  It 
will  take  about  OA  lamp*  to  light  the  district.  Tbe 
Brush  Electric  Light  Company  was  given  a  con- 
tract to  light  Broadway  and  Fifth  avenue  from 
Fourteenth  street  to  Thirty-fourth  street,  Four- 
teenth street  frnm  Fourth  avenue  to  Fifth  avenue. 
Thirty  fourth  street  from  Broadway  to  Firth 
avenue,  and  Union  and  Madison  square*.  The 
priest  agreed  upon  was  70  cent*  a  night  for  i 
lamp.  Tlie  company  is  now  lighting  tin* 
districts  for  IBU  cents  a  Ututp-  The  Brush  Com- 
pany put  in  a  bid  to  light  High  Bridge  for  $1  a 
lamp,  but  it  was  rejected  because  of  the  strenuous 
objections  made  by  Controller  Campbell.  Other 
contracts  were  awarded  as  follows  :  New  York 
Gas-Light  Company,  for  tbe  district  south  of 
Grand  street.  $17.  W  a  Lamp  per  year  ;  Manhattan 
Gas-light  Ccmpany,  district  between  Grand  and 
Thirty-fourth  streets,  $17.50  a  lamp  ;  Mutual  Has 
Light  Company,  certain  streets  between  Thirty- 
fourth  and  Seventy -ninth  streets  and  the  parks 
south  of  Thirty-fourth  street,  $17.30  a  lamp  :  Me- 
tropolitan Gas  light  Company,  district  between 
Thirty-fourth  aud  Seventy-ninth  streets,  f  17.50  a 
lamp  ;  Harlem  Gas-light  Company,  district  north 
of  Seventv-nlnth  street  and  south  of  Mpuyton  Duy- 
vil  Creek  and  th*  Harlem  River.  «IU..VM  a  lamp  ; 
Central  Gas-Light  Otmpeny.  Twrnty-third  Ward. 
$30  a  lamp  ;  NiM-tiutrn  (tes'light  Company,  that 
part  of  the  Twenty-fourth  Ward  formerly  the 
village  of  West  Farms,  $!H  a  lamp  ;  Vonkcrs  Gas- 
light Company,  the  remainder  ef  tba  Twenty- 
fourth  Ward,  got!  a  lamp. 

Hai  te  dc  Inniaxxroufi  Rail- 
of  tliis  load  lately  ordered 
under  the  leadership  of  the 
Edgertoo,  and  the  Treasurer 
M.  Edgerton,  of  St.  Louis,  has 
for  some  weeks,  conducted  by 
W.T.  IL  Vennesscy,  as  Chief  Engineer,  and  J.  A. 
Moultou,  Consulling  Engineer.  It  traverses  a 
southeasterly  course,  from  the  Hannilsil  Bridge 
over  the  Mississippi  River,  through  the  counties  of 

for  the  present  at  rana.  in  Christian  County. 'ill., 
where  it  will  intersect  the  Illinois  Central  and  tbe 
Illinois  4t  St.  Louis  railroads,  M  miles  from  St. 
Louis.  In  Pike  Count v  it  crosses  the  Louisiana 
Branch  of  the  C,  B.  *  Q.  Railway  and  the 
tsHiijuaoa  branch  of  the  Wahasb.  In  Green 
County  It  will  crua*  tlie  Jacksonville  branch  of  the 
Chicago.  Alton  &  St.  Louis  Radruad.  In  Macoupin 
Couutv  It  will  cross  the  main  line  of  the  last- 
named  road  and  the  uewly-coustructed  St.  Louis, 
Jersevville  &  Springfield  Railroad,  now  in  the  Illi- 
nois Wsliash  system.  Length  of  read  to  Pans, 
about  145  mile*.  As  soon  as  tlie  right  of  way  is 
secured  from  Roodhouse  to  Pans,  construction 
will  be  commenced. .  The  country  this  road  passes 
through  is  not  surpassed  in  farm  products  in  the 
great  State  of  Illinois,  and  its  direction  makes  a 
valuable  cut-off  in  the  direction  »f  Kati-a-  City. 

-  The  Mtsatsairri  Rivkk  Ai  i  koi  iiiation. 
The  Senate  has  passed  the  Mississippi  River  Im- 
provement BilL  It  directs  the  Secretary  of  War. 
with  tbe  .advice  and  under  the  direction  of  the, 
issippi  River  Commission,  to  ex  pa  id  $«>«>.- 
($S,009.VO0  on  the  Mississippi  and  $1,000,0011 
on  the  Missouri)  in  dee|s*ning  the  channels  and  im- 
proving the  navigation  of  these  rivers  in  accord - 
with  plans  reeom mended  by  the  commission 


WAV  Co.— 
by  tb 
President 
and  Secretary, 
been  in 
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THE  CURRENT  METER  OF  PROFESSOR  A.  R 
HARLACHER.* 

Kverv  one  who  has  had  occasion  to  measure  the 
velocity  i  if  water  in  rivers  or  tidal  currents  has  I 
complained,  and  with  nuoo,  that  the  liistruitieutit 
in  use  for  that  mirpnsc  am  inconvenient,  and  do  ' 
not  give  reaultn  sefentini-ally  satisfactory.  With 
Woltman'fi  current  meter,  which  lias  been  chiefly 
used,  the  operation  of  determining  the  velocity  is 
delayed  and  rendered  Laborious  by  the  nntmlV  of 
removing  the  meter  from  the  water  for  every  read- 
ing of  the  number  of  rotations.    Nevertheless,  this 
instrument  is  the  only  sue  which  can  lie  lined  in 
large  and  deep  rivers.   One  cause  of  the  inure- t 
rary  of  Uie  result*  obtained  by  this  Instrument  in 
that  considerable  time  U  required  to  determine  the 
velocity  at  different  depths  in  any  vertical  wction. 
and  a  still  longer  time  l<>  repeat  the  operation  at  a  ! 
MitHcient  uumber  of  verticals  to  give  a  good  value  | 
of  the  mean  velocity  at  the  cross  section.    In  most  i 
cases  the  level  of  the  water-surface  varies  during  { 
the  operation*,  and  thus  Die  different  velocities ! 
are  not  ascertained  under  the  same  conditions,  sad  : 
cannot  agree  accurately  with  each  otiier.  .Some 
engineers,  therefore,  have  tried  to  shorten  the 
time  required  for  such  measurements,  l»v  improv- 
ing the  method  of  counting  the  rotations  of  the 
meter.   Thus  Mr.  Rittcr  lEngiBeer-in-Chief  fonts 
et  Lnatusevsi,  at  faxis.  in  and  Mr.  Henry, 

when  measuring  rivers  flowing  into  Lake  Erie,  in 
1HB7,  adopted  a  method  for  electrically  registering 
the  number  of  rotations  of  the  meter,  and  dispens- 
ing  with  the  necessity  for  lifting  it  out  of  the 
water  for  each  reading.  Mr.  Hitter,  especially, 
look  great  pain*  to  improve  the  cut  rent  meter  in 
this  way.  but  arrived  at  no  satisfaclnrr  results. 
Professor  tlerlacfaer.  of  the  Technical  High  School ' 
at  Prague,  was  the  first  to  construct  a  current 
meter  which  obviates  all  the  difficulties  and  draw- 
hacks  of  the  instrument  previously  employed. 
The  f  fariacber  current  meter  permits  the  velocity  ' 
to  be  determined  in  the  shortest  possible  time. 
Before  describing  the  details  of  the  instrument  a 
general  statement  may  be  given  of  its  merits  and 
advantages. 

The  current  meter  is  a  screw  meter  on  the  same  - 
general  principle  us  the  old  instrument  of  Wort- 
raann.    Connected  with  It  is  an  indicator,  or 
clock .  actuated  electrically,  which  shows  the  nam- 
ber  of  rotations  of  the  screw.    The  meter  is  mi. 
Bended  in  the  water  by  a  cord  so  lli.it  it  can  be 
raised  or  lowered  at  will.    It  can  therefore  be 
readily  placed  at  any  depth  or  allowed  to  descend  I 
slowly  and  uniformly  from  the  surface  of  the  ■ 
water  to  tho  bed  of  the  river.  The  instrument  is 
never  taken  out  of  the  water  until  the  measure- ' 
nyante  in  ono  vertical  of  the  section  are  completed, 
because  the  electric  registration  of  the  rotations 
M  affected  above  water.    When  tbc  mean  velocity  ■ 
at  one  vertical  is  required,  that  is  most  easily  oh- 
rained  by  allowing  the  meter  to  descend  regularly  I 
and  slowly  along  that  vertical  from  the  surface  of 


Flo.  S. 


: :         i  ■  r- 

velocitKS  at  different  points  in  each  vertical  in  the  the  award  at  the  Paris  Exhibition  of  two  gold 
cross  section  of  the  stream.    It  is  only  necessary 
to  allow  the  meter  to  descend  once  along  each  ver- 


tical from  the  water  surface  to  the  bottom.  Thus 
the  whole  of  the  measurement*  for  a  cross  section 
can  be  completed  in  as  many  minutes  as  hours 


Tlie  Mar  lac  her  meter  is  constructed  as  follows : 
For  the  movable  staff  on  which  the  Wollmann 
meter  is  Used,  an  Immovable  staff  or  rod  is  sub- 
stituted, which  Is  planted  firmly  in  the  bed  of  the 
river,  and  along  which  the  meter  slides  up  and 
down  during  the  observations  on  any  one  vertical. 
This  rod  is  a  cast-iron  tube  with  a  solid  point  at 
the  lower  end  .( .  A  (Fig.  H    The  other  parts  of 
the  apparatus,  except  the  electric  battery  and  in- 
dicator, are  fastened  to  the  tube,  so  that  tho 
i  whole  can  be  moved  from  one  vertical  to  another, 
|  without  having  to  betaken  apart.  Tbsscrewof  the 
!  meter  H  is  two-bladed.    For  very  small  velocities 
it  would  be  preferable  to  adopt  a  four  t  i  .  -. 
screw  of  larger  diameter.     The  screw  is  ilxed  on 
!  a  steel  sliaf  to  (Fig.  21  which  has  an  eccentric  en- 
largement at  any  noint  b,.    This  makes  contact 
with  the  steel  spring  b,  at  each  revolution  of  the 
I  meter.    These  contacts  complete  the  electric  cir- 
,  cult,  and  the  current  which  passes  actuates  the 
'  electric  clock  or  indicator.    The  weight  of  the 
screw  B,  the  shaft  b  and  the  brass  box  b,  which 
the  shaft,  is  balanced  by  a  counter-weight 
1.  Sand  3l.     This  keeps  the  axis  of  the 
in  a  perfectlv  lHirixurital  position.  The 
screw  b.  serves  to  regulate  the  pressure  of  the 
spring  b„  while  the  two  screws  b,  fasten  the 
!  spring  to  the  bras*  frame  which  surrounds  and 
nrotecta    the    shaft.      The    shaft    is  square 
at  the  end  which  receives  the  screw,  which 
:  is    pat   on    and    held    fast    by    a    nut  f>, 
I  Figs.  3  and  3 1.   The  brass  frame  6,  is  fixed  to  a 
1  luiUuw  cylinder  C.    Below  the  hollow  cylinder 
C  is  a  plate  C,  (Figs.  2  and  S),  which  prevents  tbe 
instrument  approaching  too  closely  to  the  hod  of 
the  river,  where  it  might  be  injured  or  retard eu^oy 
'  obstacles.    In  the  interior  of  the  cylinder  0  there 
|  is  a  cylindric  ease  er(Flgs-  3,  4  and  ft),  la  which  a 
brass  spring  Is  fastened,  and  through  which  the- 
!  pin  r,  w  carried.   To  this  pin  the  end  of  the  sus- 
pending rope  I)  is  fastened.  The  internal  diameter 
,  of  the  cylinder  C  is  a  little  larger  than  the  outside 
diameter  of  the  hollow  rod  A  on  which  it  is  to 
;  slide.   The  part  r ,  to  which  the  rope  is  attached 
la  connected  with  C  by  an  arm  which  ixtasea 
through  a  vertical  slit  in  the  hollow  rod  a.  Thus, 
:  the  instrument  is  kept  always,  if  the  pipe  .1  is 
!  properly  placed  with  its  exia  normal  to  the  plane 
of  the  cross  section.   The  cylinder  C  is  also  titled 
with  rollers  e,  c,.  which  renders  tbe  motion  of  the 
fixed  md  easy.    After  the  instrument  has  been 
placed  on  the  rod  or  staff,  a  bracket  fl.Fig.  1) 
with  a  pulley  e,  is  attached  at  the  top,  and  the 
rone  is  carried  over  this  pulley.  The  rope  D  is 
1  wound  on  a  barrel  F.    This  barrel  is  axed  with 
the  frame /,  and  tho  pin  /,  on  tbe  arm  U  (Figs.  1. 8 
and  71,  which  is  firmly  fastened  to  the  hollow  rod 
.4.  With  tbe  barrel  is  connected  the  apparatus/,  re- 
gistering the  depth  at  which  the  meter  is  at  any 
moment.   The  fan/,  and  gearing/,  regulate  the 
rate  of  rotation  of  the  barrel  and  permit  the  adjuat- 

Ftfi.  «- 


the  river.  The  number  of  rotations  on  the  electric 
indicator  and  the  time  are  noted.  Dividing  the 
rotations  by  the  time,  the  mean  rate  of  rotation  of 
the  meter,  corresponding  to  the  mean  velodtv  of 
ihe  stream,  is  found.  The  result  is  Identical  with 
that  obtained,  more  laboriously ,  by  measuring  the 
velocitv  at  a  number  of  equidistant  points  on  the 
•fitted  ann  taking  the  average  of  the  velocities. 
It  is  therefore  needless.  In  future,  to  adopt  the 
time-wasting  method  of  observing  a  number  of 

Kojm  wkct 


would  have  been  required  with  the  old  form  of  the 
Wollmann  meter,  and  the  results  will  be  more  re- 
liable, because  for  so  short  a  time  the  general  con- 
ditions of  flow  of  the  river  will  have  remained 
constant.  Variations  of  velocity  due  I 
of  the  level  of  the  river  are  virtually 
when  the  Harlacber  meter  la  used. 

It  is  unnecewsu-y  to  describe  all  the  stages  in 
the  invention  of  the  present  form  of  the  Har- 
lacher  meter.  It  is  sufficient  to  say  that  Professor 
ral  y 


cent  alone 
•  is  again 

/,  (Fig.  <n 


men t  of  the  speed  of  the  meter  in  its  d 
the  rod  A.  Bv  the  handle  /,  the  meter 
raised.  The  (aver/,  and  ratchet  wheel/,  icut- 
arrest  the  rotation  or  the  barrel.  Tbe  movement 
begins  us  soon  a*  the  ratchet  is  lifted  by  the  lever. 
On  the  frame  of  tbe  barrel  /'are  fastened  the 
contact  screws  1,  2,  >  (Figs.  1,  S  and  7),  for 
attaching  the  wires  of  the  electric  circuit. 
The  screw  1  is  connected  with  the 
rope  D,  which  is  a  copper-wire  rope,  covered  with 
insulation  material.  The  — 


Uarlachor  worked  for  several  years  at  its  improve-  '■ 

meat,  and  that  his  success  was  acknowledged  by  '  with  tbe  shaft  cf  the  screw  through  the  spring  C, 
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(Tig.  3 1,  became  an  insulated  wire  C,  (Tigs.  S  and 
i)  connects  tbe  lower  end  of  the  pin  C,  and  the 
loop  of  one  of  tbe  screws  ?>:  (Figs.  2  and  8),  which 
fasten  tbe  spring:  to  the  brass  frame  bt.  The  other 
conductor  is  the  cast-iron  pipe  -  I  which  is  in  con- 
tact with  tbe  mt  of  tbe  apparatus  through  thr 
parts  C,  O, /,./,.  and  F  (Fig*.  8  and  7).  These 
parts  are  connected  with  the  screw  2  (Figa.  1,  6 
and  7).  By  putting  a  wire  Into  the  loop  of  screw 
8  thn  depth  of  the  meter  below  the  water-line  can 
be  registered  electrically.  Tbe  registering  appara- 
tus a  (Fig.  1)  has  two  dials,  one  marking  single 
revolutions  and  the  other  hundreds  of  revolutions. 

If  desired,  a  recording  arrangement  can  be 
added,  the  rotations  of  the  meter  being  marked  on 
a  slip  of  paper  in  tbe  same  way  as  in  a  writing 
telegraph  nr  chronogmph.  Prof.  Harlacber  used 
this  arrangement  in  determining  the  variation  of 
velocity  at  a  given  Axed  point.  The  battery  /  and 
the  clock,  or  indicator  H  with  the  rod  A  carrying 
thn  meter,  are  placed  on  a  float  P.  The  sight 
vane  K  is  fastened  to  tbe  rod  A  so  thai  it  is  par- 
allel to  the  plane  of  tbe  erase  section,  and  then  the 
axis  of  the  screw  is  norma)  to  the  cross  section  and 
parallel  to  tbe  current.  The  float  is  anchored  in 
large  rivers  and  fastened  to  guide  ropes  or  poles  in 
smaller  streams.  As  soon  o«  the  work  at  one  ver- 
tical of  the  cross  section  is  finished,  the  anchor 
ropes  on  inn  side  are  slackened  and  on  the  other 
tightened,  so  as  to  bring  tbe  float  into  a  new 
position  in  an  easy  and  a  speedy  manner.  The 
float  must  be  built  so  aa  to  be  capable  of  supi>ort- 
ing  four  or  Ave  persons. 

The  determination  of  the  mean  velocity  at  one 
vertical,  by  allowing  tbe  meter  to  slide  once  from 
the  surface  of  the  stream  to  the  bottom,  is  accom- 
plished thus:  The  meter  B,  and  all  its  connections 
C,  t,  etc.,  ars  brought  to  within  a  few  inches  of 
the  water  surface,  the  Angers  of  tbe  electric  clock 
heiug  set  at  xero.  Then  the  barrel  F  is  released  by 
the  lever  /.  (Fig.  <fi.  As  soon  as  the  axis  of  the 
screw  touches  tlte  water  surface  a  signal  is  given, 
the  electric  clock  is  brought  into  the  circuit  by  a 
spring  lever,  and  begins  to  count  tbe  rotations  of 
the  screw.  It  is  necessary  to  commence  with  the 
meter  seme  small  distance  shore  the  water  surface 
in  order  that  it  may  ncquire  tbe  proper  descending 
velocity  previous  to  the  counting  of  the  rotations. 
In  a  certain  number  of  seconds  the  meter  descends 
from  .»f  u>  A  (Fig.  1).  having  at  each  point  in  its 
descent  aoqulredthe  velocltv  of  rotation  corres- 
ponding to  the  velocity  of  the  water  at  that  depth. 
Dividing  the  number  of  revolutions  by  the  num- 
ber of  seconds,  the  rate  of  rotation  corresponding 
to  tbe  mean  velocity  at  that  vertical  is  found.  The 
fact  that  tbe  disk  e,  (Figs.  1.  2,  and  8),  prevents 
the  meter  from  descendiug  exactly  to  the  bottom, 
entails  a  small  correction.  Tills  correction,  how- 
ever, will  be  more  insignificant  the  larger  the  dif- 
ference of  the  heights  MX  and  XO.  that  is,  the 
deeper  the  river  in  which  tbe  observations  are 
made.  It  is  a  matter  of  course  that  the  readings 
of  the  instrument  at  each  vertical  should  be  re 
pea  ted,  sod  the  average  of  the  results  taken  for 
the  true  mean  velocity.  The  results  of  single 
measurements  will  not  differ  much  from  each 
other,  but  tbe  repetition  of  tbe  readings  will  give 
a  certainty  that  all  the  variations  of  the  velocity 
at  the  given  vertical  are  allowed  for. 

Before  using  the  meter,  Its  contents  must  be 
determined  in  the  same  manner  aa  with  the  Wolt- 
man  apparatus.  A  length  is  marked  out  in  a 
still-water  bssin.  and  the  meter  is  frequently 
moved  through  this  distance  at  different  speeds. 
It  is  essential  that  the  movement  of  the  host  or 
float  on  which  the  meter  is  fixed  should  be  a  uni- 


volocity  was  determined  by  allowing  tbe  meter  to 
descend  through  the  water  only,  six  hours  and  a 
half  were  required  for  the  four  rivers,  the  measure- 
ments being  repeatc:]  at  each  vertical  three  to  ten 
times,  according  to  the  velocity  of  the  stream. 
Further,  the  transport  of  the  float  from  one  cross 
section  to  another  occupied  in  all  about  one  hour 
of  tht  time  given  above. 

Prof.  Harlacher  has  described  his  meter  in  a 
treatise*  which  can  be  recommended  to  every  en- 
gineer interested  in  these  questions,  Tbis  treatise 
contains  the  measurements  made  in  tbe  Danube  in 
1878,  The  drawings  of  the  meter  are  taken  from 
this  work. 

APPKXWX. 

The  formula  used  with  the  Harlacber  meter  for 
determining  the  velocity  of  the  water  r  from  the 
observed  number  of  rotations  per  second  «.  is  1 — 

■  =  a  +  /in, 

where  «  and  /J  are  constants  which  roust  lie  deter- 
mined by  preliminary  experiments  with  the  meter 
in  still  water.  The  meter  is  towed  oier  a  measured 
distance  in  still  water  at  different  speeds,  the  speed 
in  each  trial  being,  how  ever,  as  uniform  as  possible. 
The  number  of  rotations  of  tbe  meter,  and  the 
number  of  seconds  occupied  in  traversing  the  dis- 
tance, are  observed  accurately. 
Let  m  be  the  sum  of  the  number  of  seconds  oc- 
cupied in  all  the  trials  divided  by  tbe 
number  of  trials, 
r  tbe  velocity  during  any  trial, 
n  the  number  of  rotations  in  any  trial  in  one 
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2J  fa'llhe  sum  of  the  aquarts  uf  the  values  of  n. 
S  n*  the  square  of  tbe  sum  of  the  values  or  r. 
2  r  n  tbe  sum  of  the  products  of  the  corre- 
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Hence  r  =  0.6427  meter  per  second.  Tbe  mean 
velocity  in  the  section  of  the  river  between  verti- 
cals!! ami  4istherrfcwe},(0.«2S  4-  0.6427)  n  0.5275. 

These  observations  wen-  taken  in  2TU,  minutes, 
including  the  time  required  to  shift  the  flout  and 
meter  from  one  vertical  to  the  other. 

In  the  Danube  Professor  Harlacher  has  used  the 
meter  in  a  depth  of  8  meters  1 26 '4  ft.),  and  the 
water  there  had  the  great  velocity  of  6  meters 
(9  ft.  10  in,).  The  hollow  rod  us*-d  in  this  case 
bad  a  diameter  of  SO  millimeters  (1.92  in.).  Pro- 
fessor Harlacher  thinks  that  if  the  velocity  does 
not  exceed  2  meters  (6.116  ft.),  a  rod  of  that  six* 
would  be  strong  enough  for  depths  of  20  meters 
(65.6  ft.).  Tbe  only  problem  to  solve  would  be  to 
connect  the  pieces  of  which  such  a  rod  mu«t 
consist. 

Professor  Harlacher  has  investigated  the  varia- 
tions of  velocity  in  a  stream  by  placing  five 
meters  at  equal  distances  apart  on  the  same  rod. 
The  meters  recorded  every  revolution  independ- 
ently by  means  of  an  electric  chronograph. 


_m2uv-2v2U 
f(m»)-2(»!» 


Krtimftle. — Observations  for  determining  the 
constants  of  meter  No.  1.  The  roster  was  moved 
In  still  water  through  a  distance  of  102.  B  meters. 


Tli. 


Tot^ti°V^"!a8 


trials  Nos.  5.  9  and  10.  then 
seconds. 


119. 


The  shove  description  of  the  apparatus  will 
prove  tbat  the  advantages  of  this  form  of  meter 
are  of  considerable  importance.  Before  tbe  au  Uior 
was  satisfied  that  the  mean  velocity  in  one  vertical 
could  be  determined  by  a  single  observation,  in 
the  way  described  above,  he  mode  numerous  ex  ■ 
periments.  The  velocity  was  ascertained  by  allow- 
ing the  meter  to  descend  through  the  water,  and 
also  by  observing  the  velocities  at  equidistant 
points  on  the  vertical  ami  taking  the  menn.  The 
results  ef  the  two  methods  differed  only  in  the 
fourth  or  fifth  decimal  place. 

Tbe  Harlacher  meter  may  be  employed  in  large 
and  deep  rivers.  The  Inventor  has  used  it  in  the 
Elbe  and  Moldau  rivers  in  Bohemia;  in  the  Danube, 
Vienna,  and  in  the  Seine,  at  Paris.  The 
required  for  the  measurements  is  very  short, 
author  bss.  at  various  times,  made  observa- 
in  the  sewers  of  I-eipxig,  and  in  the  four 
small  rivers  which  flow  through  it,  to  ascertain 
the  amount  of  pollution  occasioned  by  sewage, 
la  the  year  1878  an  officer  of  the  government 
measured  tbe  flow  in  a  mill  channel,  part  of  onn  | 
of  these  four  rivers,  with  a  Woltmann  meter.  It 
took  seven  bouts  to  record  the  necessary  results,  i 
In  the  author's  Investigations  on  tbe  four  rivers, 
at  points  lying  at  an  extreme  distance  of  8.000 
tarda  apart,  twelve  hours  v»cr»  required,  when 
Jetai  mining  the  mean  velocity  both  by  allowing 
the  instrument  to  slide  down  through  the  water, 
and  by  noting  Ilia  velocity  at  every  2  inches  of 
depth.    For  those  observations  in  which  the  mean 


m 

"  =  7 

■6  18.676;  i  i-  =  6.049  2'  «'  =  187.08 
2(n*)  =  26.808  2  at  F  as  11,82. 
107.08  X  6.049  —  18.676  X  11.8* 
119  X  IH7708 —  187.08 
119  X  11.88  —  6.0*9  X  18.676 
119  X  26.H08  —  26.888 


-  0.489. 


0.418s. 


The  following  is  an  example  of  tbe  use  of  the 
meter  to  determine  tbe  discharge  of  a  small  Btream, 
tbe  Kleins  Lnppe.  tbe  meter  being  lowered  at  uni- 
form speed  from  the  surface  st  the  bottom  of  the 
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sleeper  is  made  of  Iron  uud  consists  of 
a  flanged  base  plate,  and  semicircular  adjustable 
bearing  plates  resting  therein  and  luiviugdepreased 
chairs.  The  bearing  plates  are  adjustably  secured 
in  the  hose  plates.  A  clump  extends  around  the 
bottom  of  the  chair  and  over  the  base  of  the  rails. 
Angii  hir  tisli  plates  reccssis!  to  form  tongues  at 
tbeu*  outwarclly  |in>jecting  parts  nrr  adapted  to  1st 
sorunK  into  the  (snaring  |dnt«.  and  tliercby  secure 

I  we  that  the  Union  Water-Meter  Co..  who  ad- 
vertise in  your  columns,  have  issued  a  very  recent 
patent  on  water-meters,  which  is  designed  to  per- 
fect their  already  highly  satisfactory  meter.  It 
was  found  tbat,  in  the  iu«  of  rotary  piston  meters, 
the  only  tendency  to  leak  was  at  the  ends  of  the 
pistons.  The  principal  purpose  of  this  improve- 
ment la  to  prevent  such  tendency,  and  it  consists 
in  forming  the  ends  of  the  blades  and  segmental 
bearings  which  constitute  the  co-acting  pistons, 
with  grooves  or  depressions.  This  arrangement 
I  provides  an  efficient  water  packing  between  the 
ends  of  tbe  pistons  and  the  adjacent  walla  of  tbe 
meter  shell.  The  invention  comprises  other  de- 
tails of  improvement,  comprising  a  novel  deflector 
for  the  w  ater  us  it  enters  the  casing,  etc. 

rUU!  ESCAPE. 

Tbis  improved  fire  escape  ladder  consists  of  a 
metallic  rod  or  wire  having  lisips  formed  alter- 
nately on  opposite  sides  tliereor.    The  upper  sides 
;  of  said  loops  are  straight  and  their  under  sides 
t  curved.     The  loops  may  be  braced  by  flanged 
rings  placed  therein.   The  descent  is  made  bv 
plat  ing  the  hands  - 
:  tbe  ladder  or  nsl 
nice. 

POBJIIXO  AMD  TRKATIN«.  KLElTMCAI.  CAlUtOXS. 

Tliis  improved  apparatus  tor  treating  electrical 
carbons  consists  of  a  burner  of  argand  or  tuliular 
fonn  adapted  to  emit  a  hollow  or  tubular  flame, 
with  a  space  or  recvittiu-le  within  the  tubular 
burner  f  reel  v  o|stn  at  the  top  tit  admit  and  inclose 
the  carbon  loop  and  permit  ttost-rvalion  of  the  same 
wldle  under  treatment.  Electric  circuit  connec- 
tions and  clamping  devices  external  to  said  burner 
are  used  to  hold  the  loo|ssl  carbon  within  said  re- 
ceptacle and  to  include  tlie  same  in  an  electric  cir- 
cuit. These  clamping  devices  ivtcrred  to  arc  ad- 
justable forceps  mutually  iiisulatisl  and  adapted 
to  respis-tively  scixe  each  end  of  the  looped  carbon 
and  hold  it  in  the  hollow  or  gases  of  the  flame. 

OOllPICXsATtSlI  VAI.VK  1MB  WF.AR  IN  CSAOg. 

This  novel  valve  has  a  primary  valve-dtsk.  ex- 
)»~sl  around  its  sides,  and  provided  with  the  or- 
dinary- wrew.nsl  valve-stem.  This  valve  disk  has 
u  definite  depth  ami  range  of  wear.  The  valve- 
stul  has  u  ninvspoudlug  deep  deprewd  cavity  or 
socket  to  receive  and  envelop  tli 


disk. 
ST  edge 


lie  stsi 

secondary  seat  u>  formed  around  the  upj 
said  socket  to  meet  with  a  secondary  valve-rim  on 
tbe  holder  of  said  disk  when  the  Intter  reaches  the 
limit  of  its  wear  in  the  primary  seat  The  valve- 
disk  is  flexihle  and  non-mctallie  and  of  cylindrical 
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form,  Having  a  rounded  base.    The  seat 
corresponds  thereto. 

(.-All  i  Aiim -ii.  ■i  .ni.tt. 
tnproved  label-holder  consists  of  a  plate, 
witt*  arms  for  holding  a  clamp.  This 
j  coils  around  each  of  the  antu.  funning 
spring*,  and  extend*  vertically  therefrom  and 
posse*  through  the  plate,  whm'  it  terminates  hi 
spurs  adapted  to  receive  the  I.iU-1  on  the  front  face 
of  staid  jdatc,  where  it  is  held  by  the  clamp  anna, 
RAILWAY  KUIXaUKQ  APPARATUS. 
In  this  improvement  vertical  swinging  spring- 
held  lever*  carry  pulleys  on  tbei"  pivots,  around 
which  pulley*  pass  reversely  around  conls  which 
operate  the  signal  flag*.  \V  hen  set  to  "'  danger." 
alarm  lereta  are  drought  into  position,  to  lie  actu- 
ated hjr  a  following  train  in  i-ase  it  enter*  the 
"  block  "  before  a  preceding  train  has  left  it.  Each 
train  upon  tearing  a  block  resets  tbe  signal*  to 
"safety."  F.  B.  Brock. 

Washington.  D.  C. 

THE  HISTORY  AND  STATISTICS  OF  AMERI- 
CAN WATER-WORKS. 


in  the  river,  and  4  mile*  from  the  city.  This  hike 
is  connected  by  channels,  sumo  natural  and  aonie 
excavated,  with  19  other  lakes.  The  company  liaa 
tike  right  of  nowagv  from  I  to  4  ft.  on  9  Jakes,  with 
an  aggregate  area  of  2,486  acner.  In  I  HTM  the  inlet 
stream  to  Lake  Pltalen  froze  aoliil  to  the  bottom 
for  nix  weeks. 


Water  is  drawn  from  the  lake  by  two  submerged 
extending 


wooden 
water, 


conduits, 
A  24-in, 


stoneware  pipe 


BY  1.  JAMKS  R-  CBOBS.  H.  AM.  IOC.  C.  E. 


»  by  tw 

»«  ft.  into  15  ft 
a  16-in. 

ment  pipe  convey  the  water  7',000  ft.,  when  they 
unite  in  a  16-in.  wrought-iron  and  cement  pipe, 
leading  15.7(10  ft.  to  the  city. 

The  dbttrilmtuin  ia  hv  13,  fl  and  4-in.  pii*^, 
of  which  I7»  utiltis  are  liud.  with  188  Hre  hydrants. 
1.817  taps  and  129  meter*.  Four-tenths'  of  the 
pipes  are  of  wrought  Iron  and  cement,  and  alx- 
tenths  of  cast  iron. 

The  population  in  IrXO  was  41.488.  The  daily 
consumption  i*  about  1  ,IJiM».rNa.i  gallons. 

No  financial  statistics  are  furnished.  John 
Caulftcld  it  the  Superintendent 

The  transfer  of  the  works  to  the  city,  or  the  con- 
struction of  new  works  by  the  citv  have  Into 
ration  of  late. 


OBBBL  aw.  cathardvk's. 
St.  Catharine  s,  Ontario, Canada,  In  lat.  Hf  5  N., 
long.  TSc  15  W.,  is  on  the  right  bank  of  Twelve 
Mile  Creek,  four  miles  from  Lake  Ontario,  and  at 
a  general  level  of  180  ft.  above  its  surface,  on  a 
plain  gently  sloping  to  the  north  about  200  ft.  lie- 
low  the  upper  plateau  of  the  Niagara  escarp- 
ment, which  runs  parallel  to  the  lake  shore,  and 
six  to  seven  miles  distant  from  it,  Artesian  wells 
of  tonic  mineral  waters  give  celehrity  to  the  town. 
In  1846.  the  population  being  about  S.OOO,  the  [ 
Board  of  Police  built  small  waterworks,  mainlv 
for  tire  protection,  taking  water  from  the  Welland 
Canal.nbuve  the  town.and  conducting  it  hy  wooden 
logs  to  a  reservoir  on  Church  street.  Thcdharihution 
was  by  log*  of  8-ln.  and  4-ln.  bore.  The  pipes 
were  too  small,  and  were  not  well  cared  for.  and 
the  works  were  soon  abandoned.  In  1878.  water- 
works were  built  hy  the  town,  after  the  plans  or 
Thomas  Monro,  C.  E. ,  taking  the  supply  from 
Benverdam  Creek,  four  miles  from  the  city,  and  : 
105  ft.  above  it.  The  water-shed  is  about  IS  so. 
miles  of  heavy  clay  soil  overlying  limestone  rock  , 
on  steep  starring  hi  [Lodes.  Just  above  De  Cews 
Falls  an  earth  dura  about  650  ft  long  and  30  ft.  in 
extreme  height,  with  a  puddled  corc,fonri*  a  reser- ' 
voir  covering  60  acres.  A  leak  appeared  in  this 
dain  in  1879.  It  was  found  to  be  in  the  old  creek 
channel,  through  seams  in  the  limestone  rock.  ■ 
Kit-,  nl  Portland  cement  were  lowered  from  rafts 
ami  then  filled^uver  withstood  puddling  material. 

that  th^whole  hank  for  800  ft°is  composed  of 
treacherous  material. 

Another  dam  of  earthwork  is  built  across  the 
stream  1,900  ft.  farther  up,  forming  a  reservoir  of 
10  acres  area.  A  waste  channel  conducts  the  sur- 
plus water  from  this  reservoir,  around  the  lower  I 
one  and  into  the  stream.  Both  dams  had  settled 
considerably  in  1880. 

The  water  la  conveyed  to  the  city  by  a  20-in. ! 
cast-iron  pipe,  which  descends  the  face  of  the 
mountain  for  half  a  mile,  and  then  reduced  to  16 
in.  continues  for  8,  miles.   The  reservoir  ia  285  ft.  j 
above  Lake  Ontario,  and  165  ft.  above  the  highest 
point  in  the  city. 

Distribution  is  by  cast-iron  pipes,  of  which  there 
were  laid  on  January  I.  1881,  1IJ  miles  of  from  12 
to  4-in.  diameter,  with  128  lire  hydrants,  129  gates 
and  546  taps.  In  order  to  encourage  the  use  of 
water  the  services  were  at  first  laid  from  tile  main 
to  the  street  line,  bv  tbe  city,  and  no  charge  was 
made  for  water.  Since  April,  1879,  water  rates 
have  been  charged.   Iron  service  pipes  are  used. 

The  total  cost  of  construction  to  January  1, 1879, 
was  tatVUTO.NO.  The  cost  of  maintenance  In  1K79 
was  $ 2.868. 12,  and  in  1880  was  $1,688.79.  The 
revenue  from  water  rates  was  $2,890,69  in  1879. 
and  $4,245.65  in  18N0.  The  population  is  15.000. 
consumption  is  not  stated.  The  works  are 
by  a  board  of  six  Commissioners.  J. 
"s  is  the  Superintendent. 


CCXCtll.  — BRADFORD,  PA. 

Bradford,  Pennsylvania,  in  lat.  41 "  55  N..  long.  78' 
4-5  W.,  is  in  the  oil  region,  at  the  junction  of  two 
forming  Tununguant  Creek,  in  the  valley 
on  the  slopes  which  rise  to  500  ft.  above  the 
creek.  It  is  1.444  ft.  above  sea  level.  Settled  in 
1840,  it  was  Incorporated  as  a  city  in  1879.  Water- 
works were  built  in  1877  by  a  private  company, 
taking  the  supply  from  the  west  branch  of 
Tununguant  Creek,  the  water-shed  of  which  is  88 
square  miles,  and  pumping  directly  into  the  mains 
by  2  Cameron  steam  pumps  of  9-in.  bore.  A 
wooden  lank,  holding  50,000  gallons,  H  used  to 
equalise  the  pressure.  The  ordinary  pressure 
maintained  is  110  lbs.  and  the  Are  pressure  225  11m. 
at  the  pumps.  Distribution  is  by  wrought  pipe, 
in  16-ft.  lengths.  There  are  4*  miles  In  use.  of  | 
from  4  to  2-in.  diameter,  nearly  3  miles  being  of 
3-in.  There  are  18  tire  hydrants,  70  gates  and  850 
taps.  The  city  does  not  pay  for  use  of  hydrants. 
\\  rought-iron  service  pipes  are  used. 

The  population  in  1880  was  8,759.  The  con- 
sumption is  not  given. 

Tbe  capital  stock  of  the  company  is  $6,900. 
The  works  have  cost  $115,000  and  the  receipts  have 
Isieii  $35,000,    There  is  no  debt.     The  ex|»-nses  in 
1880  were  $5,000  and  the  receipts  $7,500. 
8.  W.  Yandcrsaal  is  the  Secretary. 

OCX  CIV. — MOUNT  HOLLY. 

Mount  Holly,  New  Jersey,  in  lat.  40  N\,  long. 
74*  88  W.,  ia  on  Rancocas  Creek,  on  generally  level 
ground,  with  hills  in  the  vicinity,  ft  was  settled  : 
in  1680.  Water-works  were  Imilt  in  1846  by  a  pri- 
vate company,  taking  the  supply  from  Rancocas 
Creek,  and  pumping  it  105  ft.  by  n  Worthington 
duplex  pump  of  600,000  gallons  per  day  capacity, 
into  a  reservoir  in  excavation  and  erntsuikmrnt, 
100  by  50  ft.  and  15  ft.  deep,  with  a  partition  wall 
dividing  it  into  two  parts. 

Distribution  is  by  8  miles  of  cast-iron  pipe  of 
from  6  to  8-in.  diameter,  with  89  Are  hydrants. 
The  number  of  taps  is  not  given.  The  town  pays 
$5j»er  year  for  each  hyd  ant. 

The  population  in  1880  was  4621.  The  consump- 
tion is  not  stated. 

The  capital  stock  of  the  company  is  $15,000. 
The  works  have  cost  $80,000.  There  is  no  debt, 
and  a  surplus  on  hand  of  $1,600. 

The  expenses  in  1890  were  $2,500.  and  tbe  receipts 
$4,821.65. 

Henry  C.  Riadon  is  the  Secretary. 

CCICY. — STROCDBBCRO. 

Stroudsburg,  Pennsylvania,  in  hit.  41*  N..  long. 
75'  8  W..  is  on  Broadhead  Creek,  which  affurds  u 
good  water-|siwer.    It  was  settled  in  1779. 

Water-works  were  built  by  a  private  company  in 
1876.  after  the  plans  of  J.*  Albert  Cloud,  M.  D.. 
taking  tbe  supply  from  springs  1  mile  from  the 
town,  to  which  the  water  ' 


r  is  conveyed  by  gravity 
|«ipe.    Distribution  is  by 


rr,  PAUL. 

St.  Paul,  Minnesota,  in  lat.  44"  57  N.,  long.  98°  5 
W.,  lies  on  tbe  northwest  bank  of  tbe  Mississippi 
River.  The  bottom  lands,  submerged  in  extreme 
high  water,  are  about  three-quarters  of  a  mile  wide. 
The  Muff  of  limestone,  underlaid  by  sandstone, 
rises  abruptly  about  100  ft.  to  a  terrace  half  a  mile 
wide,  backed  by  a  range  of  drift  hills  rising  to  250 
ft.  above  the  nver.  Towards  the  eastern  end  of 
the  city,  Phalen's  Creek 


8  miles  of  6,  4  and  8-in.  cast-iron  pipe,  with  15  tire  j 
hydrants.  The  number  of  taps  is  not  given.  The 
town  pays  $846  per  ynar  for  use  of  fire  hvdruuts. 
The  population  in  1880  was  1.860.  The  daily  con- 
sumption is  not  known. 

The  capital  stock  of  the  company  is  $15,000.  The 
works  hare  cost  $16,000  to  the  present  time.  There 
is  no  debt.    No  furtlter  financial  statements  are 


ravine. 

Settled  in  1888,  it  i 
1849.  and  as  a  city  in  1854. 

Water-works  were  built  by  a  t 
in  1870,  taking  the  supply  from  I 
headwaters  of  the  creek,  176  ft.  i 


I  as  a  town  in 


P.  S.  Williams  is  the  Secretary  and  Frederick 
Phillips  the  Superintendent 

ccicvt.— roBT  POnOR. 
Fort  Dodge.  Iowa.  In  lat.  42  80  N.,  long.  94' 
18  W.,  ia  on  the  Des  Moines  River. 

Water-works  was  built  in  1881  by  the  city,  after 
plans  and  under  the  superintendence  of  Thomas 
N.  Boutelle,  C.  E.  The  supply  is  taken  from  the 
gravel  in  the  river  bottom,  through  n  circular, 
plate-iron  tank,  30  ft.  in  diameter,  sunk  in  the 
'  closed  at  top  and  open  at  bottom.  This 
0,000  gallons  per  day.  Fit: 
or  filter,  the  water  flow*  Into  a  pump-well. 


whence  it  is  pumped  directly  into  the  mains  by 
two  horixontal  Cope  ft  Maxwell  pumping-enginrs, 
with  16-in,  steam  anil  10-tn.  water  cylinders  of  24- 
ln.  stroke.  There  is  an  independent  14-in.  plan 
from  tbe  well  to  the  river,  closed,  except  when  the 
draught  exceeds  the  capacity  of  the  filler,  when 
the  nver  connection  is  automaticallv  opened. 

Distribution  is  by  U  miles  of  cast-iron  pipe  of 
from  10  to  4  in.  diameter,  with  19  fire 
The  number  of  taps  is  not  ffivr-n. 

The  population  in  1W0  was  8.700.  The 
sumption  is  not  stated.    The  works  cost 
No  further  financial  statements  are  given. 

S.  T.  Mesrrney  is  the  Chairman  of  the 
Committee. 

CCXITn. — TARRYTOWS. 

Tarrytown,  New  York,  Is  on  the  Hudson  River, 
25  miles  from  New  York  City,  on  ground  sloping 
steeply  from  the  river  to  a  height  of  about  SOU  ft. 

V»  ater- works  for  tire  protection  were  built  in 
1877  bv  the  village,  after  the  titans  and  under  the 
superintendenoe  of  Charles  E.  Fowler.  C.  E. 

A  Woodward  steam  pump,  with  1 2-in.  atisun 
ami  5-in.  water  cylinder,  |«imps  water  from  Andre 
Brook,  800  ft.  into  a  reservoir  50  by  40J  ft  and  It 
ft  deep,  excavated  in  rock,  lined  with  brick  and 
covered  with  four  brick  arches  of  9-f t  span  and  li- 
ft, rise,  springing  from  three  pairs  of  nibble-stone 
piers.  The  arch  is  covered  with  1  ft  of  earth. 
The  water  of  tbe  brook  is  filtered  through  sand 
and  gravel  before  entering  the  pump  well. 

Distribution  ia  by  2,  miles  of  8,  6  and  4-in.  cast- 
iron  pipe,  with  15  d<Mhlr>noxxle  fire  hydrant*. 

Tbe  works  cost  $16,500.  In  1881  an  artesian  well 
of  8-in.  bore  was  sunk  600  ft.  to  procure  ^ 
domestic  use.    It  yields  5,500  gallons  ] 
pumping  from  a  depth  of  200  ft. 

population  in  1880  was  4.514. 

CCICVTH. — ROCK  LA  8D. 

Rockland.  Maine,  In  lat.  44'  7  N-,  long.  69°  6 
W.,  is  on  Owl's  Head  Bay  on  the  Atlantic  Ocean. 

It  was  Incorporated  as  a  city  in  1854.  Water- 
works were  built  in  1851  hy  a  private  company. 
The  supply  is  taken  from  a  lake  and  pumped  di- 
rectly into  the  mains  hy  a  Holly  pump  erected  in 
I860 'and  driven  by  water  power.  An  ordinary 
pressure  of  80  lbs.  is  maintained.  In  1878  distribu- 
tion was  hy  88  miles  of  wrought-iron  and  cement 
pipe,  with  10  fire  hydrants.  The  city  exempts  tbe 
company  from  taxation  in  consideration  of  fire 
protection. 

The  numlier  nf  taps  and  items  of  expenses  and 
receipts  are  not  given. 

The  capital  stock  of  tlie  company  is 
The  population  in  1880  was  7,650. 

N.  T.  Sleeper  Is  the  Secretary  and  John 
the  Superintendent. 

[TO  BR  CONY!  8tm>.  | 

The  receipt  of  statistics,  as  follows,  is  acknowb 
edged  with  thanks  :  From  J.  Opperman,  C.  E., 
statistics  and  water  rate*  of  the  water-works  of 
Bradford.  Pa.  Then-  are  no  water-works  in  Bris- 
tol, R.  I.  

Bios  Received  for  Water- Works  Conbtrvjc- 
Tiort. 

From  Chester  B.  Davis,  C.  F..,  Chief  Engineer  of 
the  Madison,  Wis.,  Water- Works,  we  have  re- 
ceived a  copy  of  the  report  by  the  committee  to 
the  Common  Council  on  the  bids  received  for  work 
ami  materials  for  the  proposed  system  of  water- 
works. Tbe  amount  of  material  hid  for,  in  whole 
or  in  part,  aggregates  about  950  tons  In  weight. 
The  pipes  are  of  the  following  description  : 

17,000  ft.  4  Is.  pipe    90  lbs  to  s  foot 

88,009  ft.  6-ls,  pipe    St  ;»»  Ui  s  foot 

s.ooo  ft.   Sin.  pips   -12  las.  to  afoot 

1.7TS)  ft.  10-la.  pips   0O  lbs.  to  o  f<s* 

1,088  ft.  1440.  pipe  -  IIS)  lbs.  to  s  foot 

4 SO  ft  two.  pipe  ISO  lbs.  10  s  foot 

We  quote  as  follows  : 

"The  awards  recommended  herein  are  sum- 
marized as  follows : 

rVM  or  raise  boxes     M»'  °0 

m.  ltdttss  *     ,  pipr-lsrlsr.  «t«   la.sro  oo 

ODciaiMU  *  Newport  Pipe       ■  Pipe  -'«.*»«  Ill 

R  n  »,-»!«  Co  .  brdrauls   2.K*1  0° 

Ludlow  Valve  Co.,  valves     l.VW.gQ 

Tout  cost  hie  strset  work   IM.473  vo 

Kactaieer's  MUuists  for  sams  work     M.-OO.OO 

OtfTepaaea   J1.0SH  44 

"The  combination  bhls  for  doing  all  the  work 
and  furnishing  all  tha  materials,  or  a  part  of  said 
work  and  materials,  were  as  follows  : 
R.  D.  Wood  4  Co.,  pipe",  kydmnts  anil  valves. .     $43,570  00 
Tnuusn  Oowell.         pipe-ltylnir,  lir  irsol*  and 
voter*     M.1.0  00 

«tvt».4. 

-  John  F.  (Iray  has  submitted  a  proposal  to  dig- 
tbe  wells,  one  or  mure,  6-ln.  bore,  and  funusji  all 
tubing  and  material,  for  $2.25  per  foot,  fur  a  dis- 
tance of  not  less  than  650  ft.,  and  not  to  exceed 
1,500  ft  Tills  proposal  the  committee  recommend 
should  be  accepted,  as  the  lowest  and  best  bid." 
The  Water- Works  Committee  and  the 
by  the  Council  to  ' 
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on  hecti.nlnr  Tnesdar.  Mar  18,  IBS:!.   Headoiu  for 
1  ilocuuloa  eexl  «nf  for  Ike  Iratraartios  r4  ho*) 


ODrasTf  oT  CiTIl.   rjenmBlw.  —  A  rorc At.  Oow- 
«■"•.>■.  D  C.  Hav  10,  'We.' -The  Agml 
Cone.  nUon  of  Ute  Societv  for  the  je*r  IBSX'  wilt  be  held  al 
Washmrton  ' 
pro4VMak*ina>l 

»<•  a  111  be  I  fid.    At  one  of  the 
will  he  delt-vered  hj  the  l-rraldent.  Mr. 

The  cpnfnl  arrwo.  emenln  for  the  liov.nllon  are  bow  In 
;>r.|>«ratlo*.  and  will  ho  a>in>-e>     l»**tl«  of  Ike  nrn- 
Kramme  are  la  change  of  Ike  local  ooromltle.  at  Waakihf 
tow.  the  rbalrroan  o»  wblek  la  Col.Thoa.  Lincoln  (  seer.  Corpa 
of  Koxloeera.  V  H  A  .  Dlrecl..r  An.  Hoc.  C.  B. 
The  famine*  of  mecnoara  are  Invited  lo  arrrmniar  th-rti, 
Assaku*  1.1WIT1U or  Mm-so  r^nsss**— Paftumsatrf 
AmKH'M-nirT  orm  (v.u.bado  ■  umso.-Tbe  next  mesa-  I 
foe?  of  Ike  Institute  wlU  he  held  fen  Colorado,  befrinntnf;  In  | 
Denver  on  MomUy.  A uc.  "i.  is*-;.    A  week  or  leu  dara  will  I 
probably  be  spsnl  la  Ike  Bute.    A  •uhaen.uent  notice  wlU  I 
rrre  tbe  detailed  programme  nf  the  wteetiuj,-  and  Ike  ar- 
raniremenU  which  mar  he  nude  with  railroad  companlea  i 
foe  eaetieahwi  rates  to  iJetrrer     It  la  necessarr  that  the  | 
nVcreUry  ahoul.l  have  In  |fn.«l  time  the  n»m  of  the  mem  i 
hara  and  aaaociate*  who  expect  to  attend  the  nveellisc.  with  \ 
the  number  of  ladle*  who  will  accompany  the  in 

II  la  deRtralile  that  there  ahould  be  a  larre  nunaber  of 
1* -Per*  pretexted  at  Una  meetmr.  and  member*  are  re- 
oueatcj  t*>  eend  Uie  tilltw  nf  their  fmporn  u%  the  Secretnrr  aa 
R  V.  Irnrnii.  Prealdeiit. 

UT  Part  Place.  New  York  Cltjr 
-jCHAJtr 
rkatrmaa  nf  Loral 


MALARIA— WHAT  IS  IT  AND 

SOURCE? 

Thla  tetrrri,  wo  Miftvp,  wu  flrnt  used  In  i  < .nm-  t  ion 
with  tlt«  rrtuuiuIionK  from  the  rnw  Imndaof  that  <lt» 
trietotT  Italy  rxterMlirt|r  fp»m  I/.[;hnrn  t<»  Torrorinn. 
and  frout  tile  n*  u  Ui  tbr  Aprnnirtfa.  The  term  hiut 
Dow  become,  uf  ^cuerai  applifutinn  to  detrterioua 
rmanafioDh  from  decarttiK  tjrjranir  mottrr  of  any 
description,  wliilr  the  term  miaama  u  now  more 


nvtrirted  to  the  emauatlotui  from  inaixhy  lands 
and  Ktaeniint  waters  which  are  fruitful  in  produo 
l  iK  ranous  forms  of  interniitteat  and  rvmiltcnt 
foTftra.     Malaria  has  been  called   the  modern  I 
Prtrtnttt.  raryinjr  in  character  as  influenced  hy  luc-al 
cotiditiona.  tempitraturn,  placa  and  time;  adopting  ' 
any  form  that  acoomtuodntrjt  it  u>  prevalent  mflu- ! 
en  con:  tninglinir  it*  characteristic*  with  those  of 
almost  erery  human  malady  and  itHxiifyim;  their  ' 
eswmtial  features.   Position  ami  environment  do 
not  Inr  its  prowress.    It  occupirs  alike  reeking 
boa;  and  marsh,  valley  or  hillside,  flourkthinK  alike 
upon  arid  plains  and  deserts,  nor  disdaining  the 
dry  precincts  of  a  granite  quarry  perched  high  i 
among  the  hills.   Climate  affords  but  little  check 
to  its  nrognttstve  march,  and  tire  character  and  | 
form  of  lu  alUi  ka  are  as  various  as  the  localities. 
Can  we  wonder  then  tha  so  little  being  known  of 
it  beyond  its  effects,  its  presence  may  be,  and  is, 
assmed  as  the  cause  of  a  W  of  diseases  haying 
but  little  to  appearances  ,n  common  with  «cK 


otlM-r,  but  all  suscviMihle.  at  least,  of  mtsliflcatitru 
through  its  influence.  DiisbrUrf  in  iU  existence, 
even  aa  a  source  of  diarsuK-,  has  become  extended 
by  reason  of  the  readiness  of  the  modern  practi- 
tioner to  attribute  to  tike  influence  of  malaria  any 
disease  brought  to  his  notice  the  pathology  of 
:  which  is  at  all  obscure. 

A  paper  on  the  comparatively  recent  appearance 
of  malaria  in  Connecticut,  a  section  of  country 
heretofore  enjoying  the  reputation  of  high  health- 
fulncss,  npiKNir*  in  the  Fourth  Annual  ttcptsrt  of 
I  the  Comm  lictit  Ktsud  of  Health  for  lr»l,  from 
I  the  pen  of  ('.  \V.  Chainherlain,  M.D..  the  Secretary 
to  the  Btsird  :  and  the  answt*r  to  queries  addressed 
i  bv  him  to  the  medical  prufesrii<»n  prucliMtti; 
tfiroughout  tlie  State  gives  the  local  information 
bearing  upon  thin  subject.  From  thit  source  wo 
quote  very  briefly  from  a  few  towns,  not  by  any 
means  aiming  to  epitomize  the  report,  which  is 
exhaustive  and  highly  interesting,  nut  simply  to 
give  so  much  as  shall  indicate  to  bur  reailers  the 
subtle  character  of  this  foe  to  health,  and  the 
necessity  that  every  individual  shall  to  a  greater 
or  a  less  extent  inform  himself  of  what  is  Known 
of  the  sources  of  malaria,  that  hist  own  local  nh 
tions  may  be  of  law  In  increasing  the  general 
of  knowledge  upon  the  subject,  fur  unlike 
branches  of  science,  this  is  n.it  one  "  where 
a  little  learning  Is  a  dangerous  thing;"  but  great 
results  may  Aon  from  apparently  very  inadequate 
means  and  limited  oiwervntions. 

The  reports  from  the  various  towns  of  the  State 
of  Connecticut  are  very  interesting,  and  in  many 
rasps  curious,  and,  according  to  llr.  (Chamberlain, 
■'  generally  dispnive  the  necessity  of  marshes  or  ' 
vegetable  dKomptrtltioii  for  the  prtslurtion  of 
malarial  poison,  however  they  may  favor  its  con- 
tinuance. 

Of  to  towns  in  the  State,  out  of  140  from  which 
reports  have  been  received,  malarial  fever  appeared 
first  upon  the  high  land ;  in  four  of  them,  upon  the 
highest  land  in  the  place. 

Aor  ffarejt.— About  1K75  n  freshet  carried  away 
the  tide-gates  nt  the  mouth  of  Nest  River.  For 
the  first  time  in  this  century  tlie  salt  water  inun- 
dated one  or  two  square  miles  uf  fresh  meadows, 
killing  the  trees  and  all  vegetation.  The  gates 
wore  ;n>t  replaced  for  two  or  three  years.  Vege- 
tation was  almost  wholly  destroyed.  When  the 
gates  were  replaced,  and  the  water  receded,  large 
amounts  of  vegetalife  deposit*  were  left,  including 
dead  trunks  of  trews.  Here  we  have,  on  a  large 
scale,  one  of  the  most  favorable  conditions  for  the 
development  of  malaria,  according  to  the  writeis, 
nor  was  the  germ  or  particulate  of  malarial  fever 
wanting  in  the  region  threatened,  yet  there  was 
no  epidemic  of  malarial  fever  resulting  titer*- 
from. 

.v.  i  i  i  i.  .'A'.  I  have  lived  the  most  of  my  life 
in  thin  town  and  never  hoard  of  anv  one  having 
chills  and  fever,  until  lHfl6i  when  I  came  home 
from  the  war,  and  then  I  knew  of  none  except  in 
cases  of  returned  soldiers.  In  1*72  or  IH73  1  i*v 
gan  to  hear,  more  or  lees,  of  dumb  ague  and 
malaria,  and  since  then  both  have  been  apparently 
on  the  Increase  in  this  locality. 

Stratford, — As  near  ss  I  can  learn.  Intermittent 
fever  first  appeared  here  on  high  grrmnd,  about  a  1 
quarter  of  a  mile  from  a  marsh.  Malarial  dis- 
eases are  constantly  increasing  in  frequency. 
Those  living  near  lie  low-lying,  salt  meadows 
seem  to  In  more  exempt  than  those  living  far 
away. 

Arte  f.tinoan.— Intermittent  fever  first  originated 
here  about  1870.  The  first  cases  were  of  persons 
living  upon  low  ground  near  streams.  Its  appear- 
ance was  gradual  from  the  towns  bordering  on  the 
Sound,  and  was  three  years  fn  reaching  the  vil- 
lage, following  the  stream  at  the  rate  of  two 
miles  yearly.  On  it  went,  northward  and  inland 
more  slowljr,  hut  by  steady  step*  for  years,  until  i 
out  of  my  jurisdiction.  I  know  of  no  local  con- 
ditto n*  about  ponds,  dams  or  streams,  that  differ 
maternally  from  their  condition  fifty  years  ago. 
In  gener.il.  the  well-fed,  well-to-do  c Usees  ore  less 
affected,  while  the  hard  laborers  suffer  most. 

TnmtmU. — Tertian  in   1874,  on  the  highest 
ground  in  the  town.    No  local  causes  to  induce 
•no  changes  of  land  or  water  from  the 
that  hod  existed  many  years.  Malarial 
sine*   1874   hare  generally  prevailed, 
affecting  all  age*. 

HirpHfy.  —-Triere  is  absolutely  no  cause  to  arconnt 
for  the  extensive  prevalence  of  malaria  in  this 
region,  which  has  affected  nearly  every  inhabitant. 


causes,  we  must  admit  that  here  it  travels  very 
independently  and  with  very  great  disrespect  far 
lite  rules  which  have  been  laid  down  for  it 
Malarial  diseases  have  increased  in  fretiueiwy  this 
summer,  and  with  their  increase,  tlus  decrease  of 
typhoid  fever  has  been  regular  and  rapid— hardly 
a  cake  for  tbe  post  two  veurs. 

iWfn  ManchcMlir.— "flte  first  rases  of  intermit- 
tent fever  appeared  here  in  lh'K  on  lilghground,  s 
luilf-mile  from  any  |sjnd  or  mciuluw.  There  have 
laxm  no  changes  whatever  to  induce  malaria  tltat 
luive  not  existed  for  year*.  The  greater  number 
of  cases  appeared  near  a  low  swampy  tract,  but 
this  latter  has  existed  in  its  present  condition  for  a 


'/ml.' r/l/frll/ .7000*     Al*  r.ll  i  "]s 

I  eee  appear  to  be  of  malaria 
age*.    Regular  intermittent 
Can  find  no  record  or  hist 


ent .  of  all  the  cases 
rigin,  affecting  all 
■  prevailing  type, 
f  the  existence  of 
town.  After 


malaria  in  the  earlv  settlement  of  the 
investigating  and  watching  it*  features  closely.  I 
eotu'ludr  that  vegetable  decomissution  alone  is  not 
sufllt-ient  to  produce  it.  nor  dors  the  elevation  of 
Die  land,  nor  the  best  snnitnrv  surroundings  pro- 
tect. Telluric  changes  have  little  influence  upon 
its  production. 

Hebron.—  First  case  occurred  in  1870.  upon  mod- 
erately high  ground,  a  pond  half  a  mUe  uMant; 
no  ma rsli  or  swamp  in  vicinity ;  a  railroad  built 
eight  or  ten  year*  ago  partly  through  a  swamp; 
no  natural  drainage  1  hereby  obstructed,  but  mare 
ague  in  tlie  vicinity:  no  other  favoring  local  con- 
ditions, actual  or  possible.  About  eighty  or  a 
hundred  years  ago  people  living  in  the  vicinity  of 
a  tract  of"  fkxxled  land  affected  by  fever  ond  ague; 
malarial  diiseases  appear  to  be  increasing;  less 
ttphaid  fever  since  the  appearance  of  malaria. 
The  reason  for  tlie  present  spread  of  miliaria  is  nof 
found  in  local  conditions,  hut  tlie  producing  cause 
or  source  ho*  been  introduced  by  some  wncroj 
ngvjicy,  and  has  found,  so  to  speak,  a  noil  fitted  to 
rvpniduce  it  where  formerly  it  did  nof  crfsf. 

Srsafh  tVIasfonoury.— No  cause  for  tlie  unusual 
frequency  of  malarial  disease,  except  the  unusual 
low  stage  of  the  river  be  considered  such.  I  think 
lie  germs  of  malaria  reach  Connecticut  from  tbe 
flats  of  New  Jersey,  and,  passing  aiunk!  the  coast 
as  they  meet  the  stream*,  follow  tiicir  course. 
This  ueed  to  be  a  hot-bed  of  typhoid  fe-ver.  but  for 
the  past  ten  years  liter*  have  been  but  few  cases. 

Wrilirrtfirld.  —Since  tlie  prevalence  uf  malaria 
typhoid  fever  lias  been  rare,  and  constamption  far 
less  frequent.  No  local  cause  to  pnxlttt  e  m.ilaria. 
There  hare  been  no  changes  for  years,  with  the  ex- 
ception of  the  construclion  of  the  Volley  Railroad: 
but  malaria  tnu  already  there,  and  lta  prevalence 


All  the  old  theories  about  its  causation  have  been 
badly  damaged  by  tlie  manifestations  in  therecriit 
outbreak,  there  has  not  been  a  dam  constructed 
for  fifty  years.  Typhoid  fever,  very  prevalent  ten 
or  twelve  years  ago,  is  steadily  diminishing— no 
case  in  three  years  part. 

Bloomjield. — Intermittent  appeared  first  1875. 
Town  occupies  a  level  sandy  plain,  but  few  hills  and 
but  little  meadow  or  swampy  ground.  The  locality 
had  no  influence  in  indutnng  it*  appearance,  as ' 
there  hove  been  no  changes  favorable  to  it*  pro- 
duction during  the  thirty  years  which  I  have 
■  Dre,  Whatever  may  be  tlie  tlieorice  In 
to  marsh  miasm  and  other 


no  greater  near  the  railroad  than  elsewhere. 

Atorinr/foii  (formerly  part  of  WethcrsficMl  - 
Same  general  condition  pruralent  here.  Aa  It  lira 
back  from  the  river,  there  are  no  lands  to  be  over- 
flowed, except  near  small  streams.  Hill*  more 
abundant,  and  the  dwellers  thereon  mtually  af- 
rceted  with  til.  we  on  the  low  hi  nils,  hut  not  at 
severely,  nor  the  cases  so  persistent, 

Rucky  Hill—  First  cose  in  1872  of  typical  inter- 
mittent, occurr  ng  on  high  ground  entirely  away 
from  the  vicinity  of  marshes,  ponds  or  streams. 
During  the  summer  there  were  four  cases  near  a 
mill  pond,  which  was  in  the  same  condition  that 
it  had  been  for  seventy-rive  years.  Do  not  believe 
that  the  local  surroundings  have  had  anything 
whatever  to  do  with  malarial  disease*  in  this  town. 
Do  not  know  of  any  disturbance*  or  conditions 
out  of  which  malaria  could  be  evolved.  Have  no 
possible  canoes  capable  of  generating  that  hypo- 
thetical factor  denominated  marsh  miasm  that 
has  not  been  present  with  us  for  the  past  hundred 
years.  Have  two  mill  (Kinds  In  lower  part  of  the 
town  on  the  same  stream.  They  have  been  in  the 
same  condition  a*  at  present  for  over  a  hundred 
rears.  A  third  pond  between  the  two  built 
twenty-live  years  ago.  In  the  summer  of  187) 
tin-  three  ponds,  all  within  a  distance  of  half  a 
mile,  were  drawn  off,  and  the  vegrtaUr  decompo- 
sition collected  in  them  left  recking  in  the  sun  in 
the  condition  supposed  to  favor  the  evolution  of 
paludal  poison.  Yet  there  were  no  case*  of  fever 
of  any  Kind  in  the  neighborhood,  but  there  was 
intermittent  In  other  part*  of  the  town  remote 
from  them.  Typhoid  fever  has  been  absent  since 
malarial  diseases  came  in.  Whetlter  the  facts  are 
simply  coincident  may  be  a  matter  of  doubt.  My 
opinion  would  be  that  there  Hi  some  unknown  re- 
latioaehip  between  the  increase  of  intermittent 
and  the  outgo  of  typhoid,  but  not  fortified  by  such 
evidence  as  to  render  it  an  eedaldislied  fact.  The 
acceptance  of  the  idea  of  the  substitution  of  one 
form  for  the  other  would  militate  against  tie. 
doctrine  of  tqa-ciflc  germ,  as  tile  otologic*!  factors 
for  each  sia-cial  fever.  The  theory  that  there  are 
living  mit-ruscopic  existences  that  tret  from  tlie 
soil  into  tlie  human  system  and  produce  there  the 
phenomena  of  intermittent  and  the  cognate  dis- 
t  ases  as  developed  by  the  Italian  physician,  Croo- 
delli.  is  plausible,  hut  it  locks  connmiat ion. 

Chetham.— Malarial  diseases  hare  been  slowly 
creeping  this  way  from  the  vicinity  of  Mlddletown 
and  Portland.  I  do  not  think  tlie  railroad  through 
the  town  bad  any  connection  with  tlie  causation  uf 
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railroad  wit*  under  discussion,  Issfore  its  construc- 
tion wat  ranmori  Do  not  «™  much  relative 
difference  in  the  number  attacked,  nor  the  se- 
venty on  low,  swampy  Kruund,  ur  on  high,  dry 
ground.  It  haa  prevailed  In  tin  most  hilly  dis- 
tricts as  much  aa  in  tlx-  lowest  or  flattest,  and  live 
or  six  miles  from  th-  railroad  an  much  a*  in  the 
immediate  vicinity. 

Or,/  /,yme. — Kirat  case  in  1877.  on  low  ground 
surrounded  by  marshes.  Families  who  have  paid 
particular  attention  to  drainage  and  all  sanitary 
measures  are  a*  violently  attacked  aa  those  w  hose 
dwellings  are  surrounded  by  tilth  and  swamp*. 
Those  who  live  on  high  hill,  with  no  swamp,  near 
are  not  exempt— malarial  diseaaea  haw  prevailed 
i  and  breadth  of  the  towni  but  few  have 


n».— Ever  since  thia  plare 
i  exposed  to  all  the  elements  one  would 
•  favornhln  tn  the  production  of  malaria. 
Running  the  whole  length  of  the  territory  is  the 
Connecticut  Kiver;  on  the  south  and  southwest 
are  ponda  and  streams,  and  the  sunt*  on  the  north 
and  northwest.  Joining  the  two  is  an  extensive 
marsh  and  swamp,  leaving  only  a  space  of  high 
land  perhaps  fifty  rods  wide  to  connect  us  with  the 
main  land  of  Connecticut:  yet.  with  all  these  sur- 
rounding*, and   with  oiilvimperfect  drainage. 

i  unknown  for  2*m  years,  or  from  the 
ent  in  IrWS  to  I8TA.    Since  1870,  pure 
•  haa  been  intmduord,  and  the  ritv  has  la-en 


body  nourishes  it  into  active  life  and  reprodur- 
tion,  the  organs  of  the  body  lasrome  infested  with 
the  generation*  of  orgitnle  life,  which  in  their 
growth  excite  the  tissues  to  the  formation  of  tu- 
bercles, with  the  deadly  roniw-qiicnci-s  so  familiar 
to  us  all.  It  is  no  longer  believed  that  i-o!d  and  ex- 
posuiv  are  the  true  causes  of  tula-rrulusU.  They 
mav  produce  changes  in  the  system  which  will 
favor  the  development  of  the  germs  more  or  less 
rapidly,  but  the  bacillus  must  be  in  the  system  ori- 
ginally before  it  can  Is-  made  active  in  bringing 
about  "tuberculosis,  tt  is  generally  understood,  by 
the  wav.  that  lialf  the  human  race  is  more  or  lea* 
tulwrculous.  Consumption  thus  shows  itself  to- 
day us  a  contagion*  disease.  Knowing  this  much 
of  "its  origin  the  scientific  world  is  now  busy  in  at- 
tempting to  meet  and  destroy  it. 

Dr.  Koch  «'»>  ted  to  his  investigations  of  lul*?r- 
culosis  bv  the  ex]*riments  made  by  him  In  the 
line  of  Pasteur's  researches.    How  he  proceeded, 
after  dewsiiug  the  bacillus— an  organism  of  para- 
site so  small  as  to  be  visible  only  under  extraordi- 
nary magmf  ving  power— and  cultivating  it,  will 
doubtless.  Is- Interesting.    Professor  Tyndall,  writ- 
ing to  the  London  rimes,  describes  it.    Taking  a 
speck  of  matter  from  a  tuberculous  human  lung  he 
;  infected  a  substance  prepared  by  himself  a*  nutri- 
1  ment  for  the  parasite  and  let  it  develop.    A  minute 
'  drop  of  this  mixture  was  then  permitted  to  Infect 
j  another  nutritive  substance,  ami  in  due  time,  after 
I  development,  a  drop  of  this  was  again  used,  and 
so  on  until  many  generations  had  gone  by.    At  the 


ture  were  injected  into  various  animal: 
without   exception,  they 


ind 
died 


,  .  ,  .         .  »      ,    ■  N,  so  oil  mull  U141II1  ^,o,o  „i  i'jii  f,'  "■-     J  ■   

thoroughly  sewered  and  now  malarial  dia.sis.-s  are  pn<1  of  ,hi,  Unir  U1(nul<,  quantities  of  the  bun  mix- 
abundant. 

The  above-named  towns  are  sobs-ted  from  a 
large  number  of  returns  as  exhibiting  Ua-nl  jssru- 
lianlie*  in  reference  to  tlie  existence  and  spread  of 
malaria  in  the  late  outbreak  in  Connecticut.  It  la 
to  be  presumed  that  the  reporting  physicians  were 
equally  reliable  in  all  cases,  and  we  have  the  evi- 
dence of  the  danger  to  be  apprehended  from  a 
hasty  generalization  based  upon  a  few  isolated 
facta.  In  other  wards,  wc  Jcwoa-ahsolutely  nothing 
as  to  the  sourer  of  malarial  disease.  The  chemical 
analysis  of  the  air  of  malarious  swamps  shows 
nothing  having  any  relation  to  the  production  of 
periodic  fevers,  or  at  least  no  proven  relation;  and 
the  theories  to  account  for  the  source  of  the  poison 
have  been  of  the  most  varied  character — many  of 
which  are  noted  by  Dr.  Chamberlain,  hat  which 
snare  will  not  permit  us  tn  quote,  further  than  to 
refer  to  that  of  Krrhs  and  Crondelli.  who  attribute 


•h  is  figured  m  a  plate  accompanying 
a  rod-like  microscopic  body  contain- 
each  end  and  soim-tim  -  une  in  the 


the  poison  to  a  form  of  bacteria  known  as 
malaria,  which  is  " 
this  report  a* 
ing  a  spore  at 
middle,  and  grows  in  long,  carved  filament*  d: 
vided  by  joints,  and  so  far  aa  we  can  Judge,  urialo 

rato.  if  not  identical  with.  Professor  Koch "soacil- 
fouml  by  him  to  be  the 
rise  to  tubercular  consumption,  a 
may  la-  characterises!  as  the 

Msmvntr  or  Tux  auk  ! 

the  possibilities  caf  which  in  the  early  fntnre  to- 
ward diminishing  the  ravage*  of  disease*  may 

■  human  family, 
y  by  Professor 
t>f  a  letter  from 


wtlch 


mm 

prove  of  incalculable  value  l 
The  details  of  this  late  dii 
Koch,  of  Berlin,  form  the  auk 


Professor  lym'eil  to  the  I/mdon  Times,  a  synopsis  expectorations  of  persons  tronbt 
of  which  try  the  Brooklyn  Riofe  la  too  well  cob-  are  fonnd  to  be  swarming  with 
t-aived  to  be  lost,  and  we  offer  no  apologv  to  our  while  those  of  persons  not  so  affii 


renders  for  laying  the  greater  part  of  it  before 
them  without  mutilation. 

The  germ  theory  has  long  Issen  suspected  as  un- 
derlying many  of  the  most  serious  diseases. 
Practical  inquiry  and  experiment  have  demon- 
s', beyond  a  doubt,  that  eruptive  fevers  like 
'  Bk-  fearer  in  cattle,  and  Asiatic 
I  to  the  rapid  multiplication  in  the 
I  of  certain  organic  germs.  Pasteur,  bv  a 
series  of  brilliant  experiments,  at  last  succeeded 
t  n-vetai i-.n  to  account.  He  found 
the  little  microacopic  spore  or 
permitted  to  develop  in  the 
body  of  the  ox  lost  its  virulent  properties  and  pro- 
duced a  dlnanf  in  man  identical  with  small -pox 
and  prevented,  under  certain 


in  turning  this  revelati. 
that  pr.-  is,- 1 .  as  the 

bacillus,  bv  being  pan 


experi- 
mented with.  Four  were  Inoculated  with  a 
scan-elv  perceptible  amount  of  a  preparation  of 
the  lif  tli  generation  of  the  parasite  and  two  were 
untouched.  The  Tour  thus  infected  sickened  and 
lost  flesh.  At  the  eud  of  SS  days  one  died,  and 
four  days  later  the  other  three  were  killed.  Every 
one  of  them  had  well-marked  tubetruhajiB  In  the 
spleen,  lungs  and  liver,  while  the  two  which  had 
not  la-en  infected,  when  killed,  were  absolutely 
free  from  the  parasite  as  well  as  from  tubercles. 
Eight  other  guinea  pigs  were  Infected  with  culti- 
vated bacilli  of  the  eighth  generation,  the  original 
being  a  speck  of  lung  of  a  consumptive  monkey. 
The  results  were  identical,  the  disorder  losing  none 
of  its  virulence.  Similar  experiments  were  made 
with  cats,  rata,  mice,  rabbits  and  other  animals, 
and  injection  of  the  fluid  into  the  avnteni  was  in- 
variably followed  by  decided  and  in  most  cases 
virulent  tubercular  disease.  Rabbits  were  injected 
even  in  the  aqueous  humor  of  the  eye 
with  the  cultivated  bacillus 
1  victims  of  tuberculosis,  and  so 
I  a  series  of  patient  experiments. 

Another  aerie*  of  experiments  was  made  to  as- 
certain the  nature  of  the  tuls-rcuiar  bacillus.  Un- 
like the  splenic  fever  spore,  it  is  not  what  might  'a- 
.-ailed  a  tardy  plant.  The  limits  of  temperature 
between  which  it  can  develop  and  multiply  are  86 
and  104  degrees.  In  the  temperate  sorer,  there- 
fore, it  cannot  flourish,  except  in  animal  bodies. 
It  can  be  dried,  however,  without  being  robbed  of 
its  vitality,  and  hence  may  be  circulated  in  rooms 
as  dust  breathed  into  the  lungs  and  vivified.  The 
'led  with  phthisis 
these  parasites, 
persons  not  so  afflicted  are  entirely 
free.  An  Inference  is,  therefore,  tn  be  made  that 
consumption,  instead  of  being  hereditary,  is  com- 
municated by  the  germ-laden  air  of  the  patient's 
sick  room,  especially  to  those  members  of  the 
family  more  especially  in  attendance. 

8o  many  con*iderationa  arise,  provoked  by  this 
superb  revelation,  that  one  cannot  give  space  to 
them.  It  would  I*  interesting  to  know  what  the 
effect  of  diluted  alcohol  Is  upon  the  tubercular 
bacillus.  Enlightened  practitioners  have  already 
begun  to  administer  alcohol  copiously  to  consump- 
tive patients,  the  theory  being  that  it  prevents 
waste  of  tissue,  and  so  aids  in  building  up  new 
tissues.  That  it  has  this  effect  experience  familiar 
to  many  has  demonstrated     But  if  it  is  found  that 


of  construction  on  live 
Pacific. 

Mil.  O.  K.  NlcTIOLH.  Mem.  A.  S.  C.  F...  for  tlie  hurt 
thus-  years  with  the  New  Jersey  Steel  A  Iron  Co. 
til  Trenton,  N.  J.,  has  just  l««-n  appointed  ki-sid-nt 
Engineer  of  II- ihI.  tsou  Bridge  at  Louisville.  Ky. 

liKNJ.  FlCtNKUN  liKLANO,  for  ncrlv  a  United 
H'ates  n«val  constructor,  well  known  before  the 
civil  war  and  in  tl>e  early  part  of  the  conflict,  died 
at  bia  residence,  No.  lia'SJr.  Mat  lis  Avenue.  Brook- 
lyn on  Ihe  iluih  ult. 

Cut.  E.  W.  Colk  has  resigned  his  pisltion  as 
President  of  th.-  Fist  Tennessee.  Virginia  and 
Georgia  Railroad  C  .mpsny.  The  Directors  have 
elecu-d  lien.  S  imiiel  I  noma*  as  his  successor,  and 
Major  Henry  Fink  as  Vu-e- President.  Col.  Cole 
continues  to  he  a  Director  of  the  com|wny. 

Plliur  OolsY,  C.  F...  in  charge  of  tlie  long 
Trestle  Bridge  across  Lake  PmU'harlrain,  on  the 
Ni-w  Orleans  *  Northeast-  rn  K.  K.,  has  resigned, 
and  lioea  to  tnke  charge  of  the  government  work 
at  Orand  Chain,  on  th-  Ohio  River,  wllh  head- 
uuarteia  at  P.bdncah.  Ky. 

The  Coktjiiiicntal  Railway  Company,  at  a 
uiei-ting  held  April  SI  in  this  city,  ehsco-d  the  fol- 
lowing B  ard  of  Drectore:  General  W.  <  ".  Kibhe. 
of  Bnsiklyn;  Milton  \V.~ten.  of  Chic  igo;  Tl-os. 
P.  Johnston,  of  New  Jersey  Otsirgc  H.  Elv.  of 
Ohio:  W.  M.  Barnum,  of  C  -niM  Clicoi;  C.  C  D-m- 
ing.  C  W.  Kaiusev  Willoughhy  West  >n  C.  B. 
Hon  kiss  and  R.  V  Funkhous. r,  of  Sew  Y  rk, 
and  D.  Messmoie.  of  New  Jec-y.  Messrs.  S.nith 
and  Johnston  were  in  the  old  board,  and  U-c  fol- 
lowing directors  hod  over:  Urn.  B.  T.trring  on. 
of  Maasacbu»-tis;  R,  S  D^itrgins,  of  Indiana 
and  R  D.  Cousins,  William  Thorp,  A.  O.  Day 
and  J.  H.  Htvwart.  of  New  York. 

M.  IlKHW  CrirKAJto,  the  well-known  French 
engineer,  who  recently  died,  has,  it  is  said,  left  the 
whole  of  bia  fortune,  amounting  to  several  million 
francs,  to  the  French  Government,  to  be  employed 
in  tile  furtherance  of  srientinc  research.  Giflard 
is  best  known  to  the  public  from  his  connection 
with  the  great  captive  balloon  at  Paris;  but  his 
fortune  was  probably  due,  aa  I ' 
was,  to  the  invention  of  the 
appliance  used  for  forcing  . 
and  for  other  purposes.  He  died  a*  t 
lively  early  age  of  fiftys 
married  there  are  pra 
mourn  the  loss  of  his  mumfieexrt  gift  to  thai 

uf  paralysis  at  Saratoga, 


injector— a 


certainly 
-a  small 


G«H-  Wsl.  L. 


but  much  milder,  and  prevented,  under  certain  its  specific  action  is  to  kill  the  paraaite  itself  pure 
conditions,  an  attack  of  that  disorder,  so  the  liquor*  put  on  another  aspect  from  that  persiat- 
germa  which  cans*  other  eruptive  diseases  may  he  ently  regarded  by  the  Prohibitionists.    It  may  yet 


modified  and  administered  by  the  same  process  as 
vaccination,  with  certain  specific  results,  in 
protecting  tlie  inoeulatod  brsiy.  And  now 
the  crowning  discovery  of  the  age  is  an- 
nounced bv  rrolessnr  Koch,  of  Berlin.  The  one 
incurable  disease  of  humanity,  whose  victims  have 
i  numbered  by  millions,  and  which  carries  off 
nth  part  of  the  whole  human  family,  is 
discovered  to  be  due  to  a  germ  like  that  uf  small- 
pox, typhus  and  cholera.  Tlie  active  agent  of  con- 
sumption has  been  detected.  It  is  a  little  rod- 
shaped,  mk-rnscopic  Isscilras,  embedded  in  the 
tubercle,  which  does  all  the  mischief.  Dr.  Koch 
had  long  pondered  the  subject  nf  consumption  and 
sought  to  trace  it  to  some  other  source  than  the 
tubercle.  He  found  it  with  the  microscope:  he  has 
trained  and  bred  it  for  ten  generations,  and  found 
that  at  that  distance  from  the  parent  germ  it  is 
iua*  as  virulent  as  it  had  ever  been.  Once  inoccu- 
lated  with  tins  germ,  no  matter  bow  minute,  the 


hy  I 

be  proved  that  the  universal  appetite  of  animals, 
from  men  down  to  rattlesnakes,  for  strocg  drink, 
is  a  dumb  perceirtiun  of  Nature's  antidote  for  dis- 
ease germs,  and  if  this  is  the  case  the  very  habit 
which  is  assailed  as  a  curse  may  after  all  have 
proved  to  be  man's  salvation. 

It  is  not  too  early  to  believe,  therefore,  that  con- 
sumption will,  within  a  few  years,  be  as  readily 
met  and  mastered  as  any  ordinary  malady,  and  it 
may  yet  happen  by  a  modification  of  the  tubercu- 
lar Vsvcillus  or  parasite,  (a-raous  can  he  imat-ulated 
against  consumption  as  well  aa  against  small-pox. 


PERSONAL. 


J.  A.  M action ald  is  Chief  Engineer  of  the 
Orange  Ridge  Kailn.ad.  Office*  at  Saoford,  Fla. 

Capt.  T.  Y.  Daskcy,  of  8h reveport.  La.,  ha* 
been  appointed  chief  assistant  engineer  in  charge 


N.  Y.,  April  «.  He  was  born  in  Wilbraham.  Mas*, 
in  INOQ.and  at  an  earty  age  removed  to  Ithaca. N.  T. 
H-  graduated  at  llarvmd  College  and  the  H  irvard 
Law  School,  and  in  CM  began  to  practice  last  In 
Boston.  During  ihr  war  he  was  Judge  Advocate 
General  on  Gov.  Andres  a' staff,  and  took  an  active 
rt  in  raising  and  sending  forw.rd  troops  from 
For  nearly  eight  years  h«  was 
of  Boston.  Gen.  Burt  early  took  an 
interest  in  railroads  and  was  'he  projector  of  the 
Suffolk  Horse  Railroad  snd  other  local  projects 
about  Boston,  He  was  the  projector  and  for 
several  yean  President  of  th*  Otica,  Ithaca  * 
E! mira  road,  and  later  was  the  projector  of  the 
Boston.  Htsstac  Tunnel  *  Western,  and  was  Presi- 
dent of  that  company  at  the  time  of  his  death. 

M.  Ferdinand  i>k  Lsmuuk  was  feasted  on  thai 
night  of  April  IV  by  his  fellow  townsmen  of  Ver- 
sailles. On  the  house  where  he  was  bnm  on  the  liih 
of  November,  1006,  a  commemorative  tablet  was 
placed  in  tlie  presence  of  an  enthusiastic  gather- 
ing, and  this  was  followed  by  a  monster  banquet. 
The  veteran  engineer  ridiculed  the  English  fear 
of  the  Channel  Tunnel,  which  be  facetiously  called 
■■  the  French  Pipe,"  and  prophesied  it  would  be- 
come aa  great  an  accomplished  fact  a*  I  be  Sues 
Canal.  A  guest  hsving  drunk  to  the  completion 
of  ihe  Panama  Canal,  M.  de  Leasep*  replied;  "I 
invite  you  all  to  the  opening  of  the  canal.  It  will 
take  place  In  1888.  and  I  feel  convinced  that  I  shall 
he  there  too."  The  ladies  ] 
to  learn  ihat  Muie.  de 
tenth  child  a  fortnight  I 

C.  C.  Lovejoy  has  resigned  his  position  a* 
Superintendent  of  the  New  York  works  or  th* 
Hudson  Tunnel  to  accept  the  position  of  Superin- 
tendent nf  Bridges  and  Buildings  on  the  N.  Y.,  W. 
AO.  R  R  ,  under  Chief  Kngmcer  Walter  Katie. 
We  congratulate  the  latter  company  on  the  acqui- 
sition to  their  force  of  so  able  a  man.  Mr.  I  ove- 
j--y  will  be  missed  at  the  tunnel,  for  he  ws,  .pry 
popular  with  tlie  employe*  of  the  Now  York 
works,  a*  was  evidenced  by  the  presentation,  pre- 
vious tn  his  departure,  of  a  liandsaime  silver  water 
•nrvice  by  the  foreman  and  assistant  foreman,  and 
a  handsome  meerschaum  pipe  by  the  laborers.  Mr. 
Lovrjoy's  ingenuity  and  aptness  in  emergencies 
are  such  that  it  seems  strange  he  should  be 
allowed  to  leave  the  tunnel  wears*,  where,  wo  un 
drrstand,  mnch  if  not  ail  of  the  successful  issue  of 
the  New  York  woik  has  been  due  to  his  inge- 
nuity and  untiring 
fulneas.  May. 
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Grnllrmrn  of  the  Wtntern  Society  of  Engineer* :  I 
Our  Society,  which  originated  about  Ihirteen 
years  ago,  may  be  said  to  have  pawed  daring  I  he 
Tear  18*1  through  the  trials  and  danger*  of  a  new 
birth,  consequent  upon  the  recent  change*  in  IU 
organization  and  the  wider  aims  tlien  adopted. 
Inetend  of  being  in  name  simply  a  local  club,  ex- 1 
pecting  n  membership  from  but  a  limited  territory 
and  looking  apparently  only  to  civil  engineers  for 
secession*,  it  has  adopted  a  title  which  will  apply 
to  more  then  one- ball  of  our  national  domain  and 
to  all  who  are.  or  hare  been,  employed  in  carrying 
out  the  principles  of  engineering. 

The  first  half  of  the  year  was  much  taken  up 
with  the  discussion  of  measure*.  The  moat  im- 
portant result  has  been  the  union  now  existing 
with  the  Host.  :  Cleveland  and  St.  Louis  societies 
in  the  formation  of  an  association  for  the  publics-  \ 
tionnf  theproceediugsof  the  societies  thusunlted. 
If  the  character  and  appearance  of  the  numbers  of 
the  Jon  ma/  of  the  Atmcintion  thus  far  published, 
and  the  proverb,  "In  onion  is  strength,"  can  be 
taken  as  grounds  of  prophecy,  we  may  predict  an 
encouraging  and  creditable  future  for  it.  How 
shall  snch  a  journal  be  sustained  ?  Money  can 
generally  be  obtained  by  wisely  directed  appeals, 
and  interesting  matter  for  publication  can  be  pro- 
cured by  compilations  from  existing  treatises  and 
articles  of  acknowledged  value  ;  but  unless  we  can 
furnish  for  the  Journal  papers  containing  at  least 
some  original  matter  of  interest  in  some  branch  of 
engineering,  then,  as  far  as  we  concerned,  such  a 
publication  will  fail  in  its  moat  important  object.. 
The  tbriN'  essentials  to  our  pnmpenly  are  increase 
of  membership,  a  greater  amount  of  looome  and 
the  frequent  production  of  articles  worthy  of  pub- 
lication and  likely  to  be  valued  by  engineers  in- 
terested in  the  subjects  treated.  Other  things  are 
*  ble,  such  as  permanent,  well-lighted, 
:  rooms,  a  good  reference  library,  and 
leans  to  keep  the  rooms  and  library 
always  accessible  and  serviceable  to  the  members. 
If,  however,  we  do  not  yet  posses*  these  things,  or 
owing  to  our  position  with  regard  to  kindred  so- 
cieties, or  to  our  peculiar  surrounding*,  our  growth 
should  be  slower  than  we  hoped  for,  we  ought  not 
to  be  discouraged. 

Having  first  settled  it  firmly  in  our  minds  that 
the  best  interests  of  a  large  number  of  engineers 
demand  an  organisation  whose  meetings  should 
be  held  in  this  city,  duty  require*  us  to  .sustain 
such  an  organization.  We  have  already  a  mem- 
bership sumciently  Large  to  produce  many  valuable 
papers.  *  The  character  of  these  is  what  must 
determine  our  usefulness  outside  of  our  member- 
ship. "  What  should  be  our  highest  aim  as  engi- 
neers r  Should  it  be  to  stand  at  the  bead  of  the 
profession,  or  to  scrupulously  discharge  the  duties 
of  the  positions  in  which  we  are  placed  ?  If  the 
former,  then  we  have  many  chances  of  failure  to 
one  of  success,  which  will  so  often  depend  upon 
circumstances  entirely  beyond  our  control.  If  the 
latter,  then  success  depends  upon  ourselves;  for  it 
is  assured  by  a  simple  and  constant  attention  to 
the  requirement*  of  each  occasion  as  it  arises.  Of 
course,  this  implies  honesty  not  only  in  the  dis- 
charge ofdutv,  but  in  a  careful  preparation  for  it. 
When  the  attainment  of  tbe  highest  position  is 
the  all-absorbing  or  controlling  motive  it  may  lead 
to- injustice  to  others,  to  seeking  their  position*,  or 
to  claiming  credit  not  deserved.  Tbe  true  engineer 
will  shrink  from  all  of  these  and,  as  a  rule,  make 
but  little  if  any  claim  to  credit,  leaving  it  to  others 
to  say  what  he  deserves.  He  will  occasionally 
discover  quite  a  diversity  of  opinion  on  the  sub- 
ject, eepecially  if  the  press  should  take  it  up :  but 
If  he  is  prudent  he  will  keep  out  of  the  cVmtro- 


vera  v. 
We  i 


should  be  ever  ready  to  help  and  advise  each 
other,  to  strengthen  private  judgment;  but  this 
should  not  be  cairied  to  tbe  point  of  giving  to  em- 
ployers responsible  professional  advice  for  which 
they  do  not  pay.  This  would  not  be  mentioned  if 
awn*  cities  and  towns  did  not  endeavor  to  get  val- 
uable advice  from  engineers  without  paying  for  it, 
when  they  would  not  expect  to  get  it  in  a  similar 
mtuiner  from  doctots  or  lawyers. 

Engineers  are  often  depressed  with  il  sense  of 
injustice  in  regard  to  their  pay  and  relative  po- 
sition among  the  officer*  of  a  city  or  corporation, 
or  as  com  pared  with  the  members  of  other  pro- 
fessions. Salaries  are  sometimes  cut  down  so  as 
to  make  it  impossible  for  an  engineer  to  live  in  a 
manner  befitting  his  position  or  to  properly  edu- 
cate his  children.  A  remarkable  instance  of  cut- 
ting down  has  been  reported  lately.  In  a  city 
containing  many  intelligent  and  enterprising  men, 
the  oillce  of  citv  engineer  was  let  nut  to  the  low- 
est bidder  at  $V0O  a  year.  No  wonder  the  suc- 
cessful competitor"  is  said  to  have  employed  as 
roduiau  a  boy  only  eight  years  old  1  If  a  dis- 
tinguished surgeon  or  lawyer  should  ct 

1  dollars  for  a  few  hours'  work,  it  is 

for 


o<  the 


professional  knowledge,  experience  and  ability: 
but  if  ah  engineer  should  make  corresponding 
charges,  he  would  excite  astonishment,  at  least  in 
t  his  country.  But  these  things  can  not  be  changed 
by  merely  speaking  against  them;  ami  there  is  an 
encouraging  side.  If  the  increasing  number  of 
engineers  who  have  recently  been  placed  in  posi- 
tions of  great  importance,  as  president*  aad  vice- 
presidents,  general  managers  and  general  super- 
intendents of  railroads  and  other  corporations, 
may  be  taken  as  a  guide,  it  is  not  unruasonable  to 
l-ope  for  a  return  to  the  custom  that  prevailed  fifty 
years  ago,  and  later,  of  giving  the  charge  of  op- 
erating completed  works  to  those  who  had  con- 
structed them.  At  all  events,  such  a  state  of 
tiling*  is  much  more  likely  to  be  brought  about  by 
the  exercise  of  the  kindly  feelings  and  scrupulous 
regard  to  dutv  before  mentioned  among  engineers 
themselves  than  by  tbe  opposite  or  purely  selfish 
course.  Even  if  promotion  and  pecuniary  pros- 
perity should  not  result,  the  advancement  of  en- 
gineering certainly  would,  and  this  mean*  ad- 
vancing the  interests  of  mankind.  To  hi'  a  bene- 
factor to  one's  race  should  be,  and  is  by  right- 
minded  persons,  considered  more  honorable  than 
the  mere  possession  of  wealth  or  position. 

In  regard  to  the  progress  of  engineering  during 
the  yast  year,  a  statement  of  which  is  expected 
of  the  retiring  president,  it  is  not  an  easy  matter 
to  tell  where  to  begin  or  where  to  end.  In  every 
branch  of  engineering  there  are  units  of  mra«nrc 
or  standards  of  comparison.  How  shall  we  apply 
them  in  this  case?  As  with  the  heavenlv  bodies, 
actual  progress  can  only  be  determined  after  a 
long  scries  of  carefully  made  and  considered  ob- 
servations, so  in  the  latter  a  knowledge  of  and 
careful  comparisons  with  tbe  past  are  essential  to 
a  determination  of  actual  progress  as  well  as  its 
measure.  If  we  consider  the  amount  of  engineer- 
ing works  constructed  during  the  past  year  as  evi- 
dence of  progress,  then  it  was  probably  greater 
than  in  any  previous  year  in  the  history  of  the 
world.  Bui  mere  repetition  or  duplication,  how- 
ever extensive,  cannot  be  considered  real  progress 
in  engineering  any  more  than  a  multiplication  of 
books  in  successive  editions  can  be  considered 
progress  in  literature.  We  cannot  help  associating 
with  the  idea  of  progress  something  new  either 
hi  principle  or  combination.  Wluitcan  wc  find  in 
these  respects  to  apply  to  the  past  year?  Ifwc 
might  look  back  but  a  little  more  than  fifty  year* 
it  would  be  easv  indeed  to  prove  that  there  has 
been  great  progress.  Allusion  only  will  now  be 
made  to  recent  progress  in  a  few  directions. 

Descriptions  of  most  of'  the  works  now  in 
progress  or  contemplated  have  appeared  in  the 
numerous  weekly  and  monthly  journals  with 
which  engineer*  are  so  well  supplied.  It  would  Is? 
difficult  to  point  to  a  more  striking  evidence  of 
the  progress  of  engineering  than  tbe  number  and 
character  of  most  of  these  journals,  which  could 
not  have  bean  sustained  a  few  years  ago. 

The  enormous  loss  of  the  force  residing  in  coal  | 
when  applied  to  useful  effect  through  tbe  steam 
engine  continues  to  exercise  the  ingenuity  of ' 
inventors,  and  the  number  of  abandoned  con- 
trivances  for  saving  fuel  is  constantly  increasing. 
Tbe  most  promising  direction  in  which  to  look  for 
a  saving  of  some  part  of  the  great  loss  of  force  | 
now  experienced  continues  lo  he  in  the  use  of 
steam  of  higher  initial  pressure.  This  has  led  to 
increased  strength  of  boilers;  but  the  use  of  steel  I 
of  excellent  quality,  now  produced  at  such  low 
comparative  rates,  makes  il  as  easy  and  as 
safe  to  navigate  tbe  ocean  with  steamers 
having  I >o tiers  bearing  100  lbs.  pressure  as  it 
was  with  those  having  bat  10  lbs.  pressure 
forty  years  ago.  Even  less  than  the  pressure 
of  the  atmosphere  was  advocated  by  naval 
men,  so  that  in  time  of  war  a  ball  through  a 
boiler,  instead  of  letting  steam  out,  would  let  air 
in.  Tlte  newspapers  last  year  published  accounts 
of  a  steamer  which  crossed  the  ocean  to  this 
country,  the  •'Anthracite."  that  had  a  boiler 
pressure  of  800  pounds.  How  long  it  will  take  to 
introduce  such  a  pressure  generally,  it  is  uncles*  to 
speculate  upon.  The  re-introduction  of  compound 
cylinders,  so  king  laid  aside,  while  not  increasing 
the  duty  of  the  steam  engine  theoretically,  does 
incrrasr  it,  by  making  it  practicable  to  use  the  ex- 
pansion force  of  steam  to  a  much  greater  extent 
than  formerly.  Actual  experience  has  caused  all 
the  leading  lines  of  Atlantic  steamers  to  be  pro- 
vided with  engines  of  this  type.  For  stationary 
engines,  such  as  pumping -engines,  the  tendency  is 
in  the  same  direction;  but  for  most  other  pur- 
poses such  s  tendency  cannot  be  claimed,  the 
question  dctarodlng  upon  such  considerations  a* 
first  cost,  rate  of  expansion  desired,  and  shut  and 
purpose  of  engine. 

■Substitutes  for  the  steam  engine  do  not  appear  to 
have  made  much  advance.  Yet  at  the  close  of  a 
lecture  recently  by  the  Electrician  to  the  General 
I'mt-ottlce.  London.  Sir  William  Thomson  said  at 
(flusgow  :  "  The  steam  engine  was  passing  away 
and  the  gas  engine  would  supply  its  place.  Thus 
far  pro  glees  in  that  direction  on  a  largo  scale  has 
be^ry  siigh,  EricW* 


tbeir  extreme  simplicity,  being  without  valves, 
fable  for  many  purposes.  If 


nuvt  iqok 


makes  them  very  d< 
Sir  William's  views  are  real 
forward  to  tbe  time  when,  instead  of  getting  up 
steam,  fire  will  be  applied  direct  to  do  the  work. 
Also  that  "  three  years  ago  scientific  men,  who 
should  have  seen  such  a  tiling  beforehand,  but  did 
not,  scarcely  credited  what  has  now  been  shown  by 
engineers,  that  gas  uaed  to  drive  a  gas  engine  and 
produce  tbe  electric  light,  gives  much  more  light 
than  when  used  directly. " 

Of  the  increase  in  tbe  number  of  mile*  of  rail- 
road in  this  and  other  countries  during  tbe  year  it 
is  impossible  to  speak  with  certainty,  except  to 
say  tha»  it  exreeds  that  of  any  former  year  ;  and 
is  therefore  the  most  striking  measure  we  bavs  of 
the  increased  application  of  engineering  work*  to 
the  wants  of  mankind.  The  effects  of  this  increase, 
though  at  once  great,  cannot  be  limited  to  the 
present.  Tbe  numerous  important  links  that  are 
to  form  connections  between  the  Atlantic  and  the 
Pacific,  beginning  with  the  North* m  Pacific  and 
going  southward,  not  merely  to  the  Southern 
l"acific,  but  passitig  over  into  Mexico,  have  made 


In  the  crossing  of  mountains,  steep  grades  con- 
tinue to  be  sdoptrd.  By  increasing  the  weight 
and  number  of  hsximotive*.  and  resorting  to  tun- 
nels when  necessary  and  loops  when  practicable, 
it  would  seem  as  if  there  were  no  mountains  in 
the  world  which  might  not  be  traversed  by  the 
locomotive.  We  hear  of  the  90-ton  locomotive, 
including  tender,  on  the  Pacific  slope.  When  this 
is  compared  with  the  5-tnn  engine,  considered 
heavy  fifty  years  ago,  we  see  great  progress. 

If  no  marked  change  has  taken  place  in  the 
forms  of  railroad  equipments  recently,  they  have 
been  benefited  by  the  improvements  made  in  the 
manufacture  of  materials,  especially  in  the  use  of 
steel,  which  for  rails  continues  to  show  the  great 
superiority  and  economy,  aa  compared  with  iron, 
claimed  for  it  years  ago. 

The  enormous  increase  of  business  on  the  leading 
lines  of  road  calls  for  terminal  facilities  in  large 
cities  not  dreamed  of  when  the  railway  system 
was  commenced  in  thia  country. 

No  branch  of  engineering  requires  more  skill 
and  care  than  that  demanded  in  some  cases  for 
tbe  renewal  or  repairs  of  bridges  on  railroads  over 
which  the  regular  trains  must  not  be  interrupted 
if  it  can  possibly  be  avoided.  Probably  the  roost 
remarkable  example  of  this  kind  in  our  country  is 
the  late  thorough  repair  and  renewal  of  pans  or 
the  Niagara  suspension  bridge.  In  a  recent  c 
where  the  fall  of  part  of  a  bridge  i 
traffic,  it  is  said  the  lossr*  t 
or  more,  whereas  could  the  i 
made  without  interrupting  trail 
not  have  been  $100,000. 

The  prevention  of  accidents  on  railroads  lias 
always  called  forth  much  Ingenuity  and  care;  yet 
some  of  tbe  roost  fearful  that  hare  ever  happened 
have  occurred  recently.  The  block  system  is  ex- 
tending and  is  tbe  most  certain  means  known  for 


In  a  recent  case, 
idge  interrupted 
a  million  dollar, 
(icw-al  have  been 


look  • 


preventing  collisions  of  trains,  but  its  heavy  ex- 
pense has  prevented  its  general  adoption  thus  far 
in  tins  country.  Experiments  are  now  in  progress 
for  determining  the  practicability  of  substituting 
automatic  electrical  apparatus  to  a  still  greater 
extent  for  a  part  of  what  is  now  done  hy  men. 
The  frequent  examination  of  bridges  has  no  doubt 
led  to  the  prevention  of  many  calamities,  and  vet 
several  recent  instances  of  serious  accidents  occur - 
ing  at  bridge*  shortly  after  their  examination. 
•  s  it  painfully  apparent  bow  easy  it  is  to  over- 
vital  points.  Accidents  and  failures  lead  to 
wed  study  of  their  causes  and  thus  advance 
engineering  knowledge,  though  sometime*  at  a 
fearful  cost  of  life  and  money  as  well  as  great 
grief  and  mortification  to  those  who  are  held 
responsible  for  them.  It  is  very  easy  to  point  out 
the  defects  of  a  structure  after  it  has  failed  :  but 
only  those  who  point  out  such  defects  before  the 
failure,  and  especially  during  the  plsnningor  con- 
struction of  the  wurks,  deserve  much  praise;  for 
after  everybody  becomes  familiar  with  a  fact, 
there  is  little  credit  in  promulgating  it. 

One  important  element  of  danger  on  railroads, 
especially  to  bridges,  is  the  gradual  ret  in  the  ag- 
gregate great  increase  in  weight  of  engines  and 
cars,  ana  speed  at  which  they  run.  Structures 
which  originally  had  a  large  factor  of  safety  have 
had  it  gradually  diminished  to  nothing,  not  only 
from  the  cause*  mentioned  but  from  deterioration 
or  defects  of  materials  not  originally  suspected, 
while  theoretically  they  were  still  safe. 

The  actual  progress  in  bridge  building  during 
the  past  year  is  said  to  consist,  not  in  the  discovery 
or  carrying  out  of  any  new  principles,  but  in  the 
more  perfect  adaptation  of  those  principle*  to  all 
the  parts  or  such  structures.  Decided  improve- 
ment has  been  made  in  tbe  strength  of  material* 
and  modes  of  testing  it,  and  the  forms  and  propor- 
tions of  parts,  now  considered  almost  perfect. 

The  Brooklyn  suspension  bridge,  though  not  yet 
finished,  and  up  to  this  time  the  most  remarkable 
bridge  in  the  world, " 
1,800  ft,,  se 
ful  bridge  , 


i  to  this  lime  r-ne  mo»-i  ri  iuari.sT.ae 
orld,  having  a  center  span  of  about 
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ha*  two  spans  nf  1,790  ft  each.   The  novel  and  ex-  water,  commenced  last  vear,  it  in  la-tiered  are  the 

ceedirurlv  Isdd  application  of  principle",    long  most  important  now  under  construction.   One  or 

known  to  engineer*,  in  ita  plan,  if  carried  out,  t»u  fact*  in  regard  to  tbeui  are  <if  special  interest, 

will  make  it  the  moat  extraordinary  bridge  in  the  Besides  tunnels  and  inverted  syphons,  now  so  well 


in  favor  for  considerable  height*,  th-cashtfially 
one  ha»  hern  recommended  and  adopted  here,  tnt 
the  partiality  for  earth  dam*  ha*  generally  pre- 
vailed, and  in  many  cases  is  juatittable.  But  for 
very  high  dam*,  where  a  rock  foundation  can  lie 
reached,  investigation*  in  Kurnpe  and  in  the  East 
Indie*  have  settled  the  question  that  stooo  Ham* 


,  known.lhe  reaerroir  which  is  to  collect  tlie  supply 
In  regard  to  the  deterioration  of  material  in  ,  is  to  be  formed  by  a  stone  dam  about  i*n  >  ft.  long 
bridge*,  much  and  rather  surprising  mfomiatiou  and  80  ft.  high  above  (lie  surface  of  the  ground, 
has  recently  been  collected  in  thi*  city,  the  partlc-  and  extending  40  ft.  ImiIow  lo  bed  rock.  Although 
ulars  of  which,  it  is  hoped,  will  yet  be  pu binned.  Nlone  dams  are  not  new,  even  those  of  much  greater 
Structures  which  were  planned  bv  able  and  com-  height  than  the  one  at  the  head  of  the  Liverpool 
pctont  engineer*,  with  whom  they  were  a  spec-  works,  they  have  not.  in  Uit>  country,  been  much 
mlty.  have  been  found  unsafe,  from  the  effect  of 
acid*  escaping  from  the  furnace*  of  locomotives 
and  other  engines.  Danger*  of  this  kind,  like 
many  other*,  when  expected  are  easily  prevented. 

The  subject  of  sewerage,  so  intimately  connect- 
ed with  the  health  and  comfort  of  the  inhabitants 
<>f  cities  and  town*,  ha*  probahry  horn  written 


about  more  the  last  Tear  than  in  any  preceding  I  are  much  mote  advisable  than  earthen  one*.  The 
one:  but  it  is  difficult  if  not  impossible  to  point  out I  Fnrrue  and  the  Ban  dam*,  in  France,  each  about 
anything  in  principle  or  essential  feature*  that  I  1*4  feet  high,  have  now  been  constructed  long 
was  not  known  vr**»  ago  to  engineer*  familiar  |  enough  to  add  the  testimony  of  experience  to  that 
with  this  branch  of  their  profession.   The  separate  of  theory  on  (his  subject. 

system,  now  about  forty  years  old,  has  come  into  Another  fact  in  connection  wUh  the  Liverpool 
special  prominence.  It  seems  likely  to  be  carried  water  works  is  this :  Notwithstanding  the  saving 
to  an  extreme,  but  will  no  doubt  furnish  valuable  of  water  brought  about  hy  the  Deacon  system  in 
experience.  In  the  disposal  of  sewage  all  the  ■  that  city,  her  extensive  and  costly  new  work* 
methods  now  resorted  to  nave  been  known  in  sub-  have  been  commenced.  Thi*  lead*  to  a  mention 
stance,  it  not  in  minute  detail,  many  years.  The  of  the  waste  of  water  in  cities  generally :  but  there 
ventilation  of  sewer*  through  perforated  covers  "  not  time  to  discus*  it  here.  Yet  then-  i*  nothing 
into  the  streets  is  now  almost  universally  adopted.  '  >n  connection  with  the  management  of  work*  that 


though  strongly  opposed  not  long  sin 

Although  nothing  new  in  principle  in  this  de- 
partment can  be  pointed  out,  much  ha*  Is-en 
recently  done  in  the  planning  and  construction  of 
new  work*,  and  in  collecting  in  formation  concern- 
ing the  experienceof  cities  that  have  bad  them  for  to  prevent  this  waste 
some  time.  Among  our  own  countrymen.  Mr.  with  difficulties  that  soon  discourage  or 
Hering  has  made  an  exceedingly  valuable  contri-  powerless  those  win.  make  Uiem. 


calls  so  loudly  for  reform.  Why  cities  should  ui 
from  50  to  125  gallons  per  inhabitant  a  <lay.  wlien 
in  the  latter  c*«e  two-thirds  or  more  must  be  wssle, 
is  a  very  difficult  question  to  answer  on  any  rea- 
sonable or  economical  grounds,  vet  the  attempts 
are  generally  hedged  about 


i  our  knowledge  hy  the  recent  ac.  ..nut  of 
his  observations  on  the  sewerage  works  of  Kuro- 
i**an  cities.*  It  is  expected  that  s  completely 
illustrated  edition  of  hi*  report  will  wsin  become 
-iK-eeaalble  to  all.  The  experience  of  such  cities  as 
f^tiddou.  Paris  and  Berlin  should  bv  carefully 
studied  by  the  engineer  wbo  would  avoid 


Hitherto  electrical  appl 
considered  as   uric  within  the  sia-ciul  ran- of 


■Haiices  have  not  been 

upeci 

the  engineer,  but  the  Held  of  invention  they  have 


that  will,  in  connection  with  the  telegraph,  make 
it  possible  to  rescue  speedily  the  shipwrecked,  and 
to  snatch  from  the  tops  of  Isiming  buildings  those 
who  would  otherwise  perish.  It  is  doubtful  if  the 
strongest  imagination  can  equal  the  realities  that 
are  to  buret  upon  ua  in  the  not  very  distant  future 
of  electrical  appliances,  which  already  surpass  the 
dreams  of  but  a  few  years  since,  which  are  ranidlv 
I  bringing  "the  ends  of  the  earth  together,'  and 
breaking  down  the  burners  that  separate  nations 

[csTus^cherf  h10Ud  "  ""am'm  humanitT 

00BRE8P0NDEH0E. 

why  is  m 

KnrroR  Knoixckkiko  n>:*s 

The  correspondent  asks:  The  radius  of  «  i» 
curve  being  5.728.IM  ft.,  why  is  not  the  radius  of  a 
10"t«rve5,Tl».«5f.lOft.  ?  Answer.  Theradiusnfa 
10°  is  ••.;•.•!<  <••.  ft.  wLen  distances  on  the  line  are 
measured  on  the  arc.  But  the  radius  given  in  the 
tables  for  a  10*  curve  i*  calculated  for  distances  of 
tOO  ft.  measured  in  chords,  and  as  arcs  are  not  pro- 
portioned  to  their  subtending  chorda,  the  result* 
would  not  be  proportional,  that  is  the  radius  of  a 
1*  curve  being  OTM.iB.  the  radius  of  a  10'  curve 
would  not  be  5.72S.85  +  10.  A. 

Ei.iTou  Enoi.ikdu.no  Ngws : 

Your  correspondent  •■Nimrod"  asks  the  reuts  in 
why  the  radius  of  a  10*  curve  is  not  exact  I  v  pro- 
portionate to  the  radius  of  a  1"  curve.  One  weuld 
think  that  any  person  capable  of  asking  such  a 
question  could  answer  it  himself.  Tttefoilowing 
formula-  may  help  him: 

(eh 


already  upttmsl  up  has  Is^COIlle  exi 
and  rover*  a  great  deal  that  in  I 
necled  with  engineering  works. 


vedinglv'u 
Inseparably 


As  a  motor  for  locomotives  or  i  ■•  her  engines,  but 
errors  in  the  planning  of  work  for  our  own  large  little  or  no  progress  has  been  made  In  their 


M.  J.  B. 


gene- 
small 


cities.    Yet  th  ere  is  much,  and  soon  there  will  be  ral  introduction  except  for  those  of  very 
more,  to  learn  from  experience  in  this  countrv,  power,  to  generate  which  steam  must  be  used:  but 
especially  in  the  disposal  of  sewage.  Among  works  ■  when  water  can  be  used,  transmission  of  power 
carried  out  for  tins  (.mi-pose  the  past  year  are  those  by  means  of  electricity  to  a  distance  will  no 

|  doubt  he  rapidly  developed    hereafter.    A*  by 


H. 
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of  Pullmau.  so  near  us  and  the  first  of  tbe  kind 
the  West,  and  tbe  most  complete  in  the  United 
States.  From  their  operation  it  far  believed  much 
valuable  experience  will  Is-  gained  fortbi*  vicinity, 
which  has  its  peculiar  climate  and  soil,  while  much 
of  it.  like  Pullman,  I*  very  slightly  elevated  above 
Lake  Michigan. 

In  many  cases  the  engineer  is  perplexed  in  deter- 
mining what  to  do  to  provide  for  future  extensions. 
This  difficulty  is  not  confined  to  tbe  planning  of 
sewerage  works,  but  is  particularly  troublesome 
It  is  reported  the  lower  parts  of  Lon- 


wjth  them. 

don  suffer  now  irom  ine  nooning  ot  cellars  oy  ex- 
cesses of  storm-water  not  originally  anticipated  or 
provided  for,  but  which  are  consequent  upon  the 
remarkable  growth  of  that  metropolis. 

Paris  is  gradually  extending  her  Irrigating  sys- 
tem by  encouraging  farmers  to  use  the  aewags, 
which  they  And  so  profitable.  Berlin  is  making  lis*  been  reduced  t 
satisfactory  progress  with  her  extensive,  but  a* 
vet  partially  carried  out.  irrigating  system.  Re- 
ports speak  very  favorably  of  the  salubrious  con- 
dition of  the  farms  and  value  of  crops  raised  upon 
them.  It  is  believed  that  these  will  soon  yield  a 
sufficient  net  revenue  to  pay  a  reasonable  profit  on 
the  cost  of  the  farms,  together  with  their  improve- 
ment *nd  maintenance,  hut  not  upon  the  cost  of 
the  works  for  delivering  the  sewage  at  the  farms. 

Contrivances  for  flushing  and  cleansing  sewer* 
are  now  more  perfect  than  ever.  For  tire  Improved 
sewerage  of  Boston  extensive  experiment*  have 
been  made  with  oementa.r  One  result  was  the 
curious  a*  well  as  (srobably  important  discovery 
that  a  limited  addition  of  pulvenxed  clay  to  Port- 
land cement  increased  it*  strength  and  imper- 
viousnens.  If  this  should  prove  to  he  the  oase  with 
other  clays,  and  lltnesltow  no  deterioration  in  such 
mixture*,  they  will  not  only  reduce  tlie  ciwt  of 
Portland  cement  mortars,  but  add  to  their  value 
for  dams  and  reservoir*  as  well  as  sewers.  A  some- 
what similar  discovery  i*  said  to  have  been  made  at 
Providence  several  years  ago,  but  the  subject  was 
not  further  investigated  there. 

The  remarkable  extent  to  which  water-works 
have  been  intrudm-cd  into  tbe  cities  and  towns  of 
our  country  has  been  shown  in  regard  to  most  of 
u  l-y  Mr.  Croea,  whose  descriptions  of  their 


using  tlie  electric  telegraph  it  is  possible  to  do 
so  much  more  InisiDees  and  with  greater 
safety  on  railroad*  than  formerly,  so  with  the  tel- 
ephone all  kinds  of  business  are  more  rnpidlv  and 
easily  transacted  between  different  parts  of  a  city, 
and  there  is  reason  to  believe  this  will  he  practica- 
ble before  long  between  different  cities.  Already 
they  have  conversed  through  600  to  TOO  mile*  of 
coiled  cable,  experimentally,  and  actual) v  between 
Uie  cities  of  New  York  and  Buffalo — W0'  miles. 

In  the  production  of  electric  light  we  are  ufteu 
struck  with  new  applications  of  bsautv  and  bril- 
liancy, especially  in  New  York,  Chicago  and  other 
cities  where  some  of  the  street*  at  night  are  made 
almost  as  light  as  day.  By  mean*  of  the  electric 
tire  alarm  in  Chicago,  the  time  required  to  start 
horses  and  engine  alter  the  signal  has  lieen  given 
leas  than  eight  seconds.  Be- 
sides the  rapid  extinguishment  of  tire*,  electricity 
is  proving  a  most  efficient  aid  in  the  preven- 
tion or  crime.  The  stranger  or  returuing  absentee 
1*  struck  with  the  present  efficient  arrangement 
for  morning  police  with  great  rapidity  in  any  part 
of  thiscltv. 


What  to  do  with  the  telegraph  and  telephone 
wire*  has  become  a  serious  problem  in  American 
cities:  tbe  tendency  to  put  tlwin  underground  be- 
ing on  the  increase.  This  is  already  done  in  Euro- 
pean cities.  In  Paris,  the  sewers,  which  sre  much 
larger  ill  proportion  than  in  any  other  city,  are 
utilized  for  this  purpose. 

The  ussw  to  which  electricity  has  been  and  may  ; 
lie  applied  are  so  numerous  already  and  increasing  j 
so  rapidly  that  one  is  t*m|vted  to  give  strong  play 
to  his  imagination  in  forecasting  the  future.  Bv 
means  of  this  wonderful  agent  Niagara  Falls  could 
I*  made  lo  put  out  tires  in  .New  York  ami  other 
cities:  move  the  trains  on  many  railroads,  give 
light  to  millions  of  inhabitants  ami  beat  to  their 
dwellings, besides  accomplishing  liundnHla  of  other 
useful  purposes.  If  the  efforts  now  niade  by  very 
aide  and  hopeful  men  toston-  up  tills  mighty  and 
yet  manageable  force  should  succeed.  It  is  liiipus- I 
■utile  to  set  l« Hindi,  lo  it*  uses.  In  ssnc  form  or 
another  electricity  »vn»  destined  to  enable  men 
to  navigate  lis-  air.  When  thi*  i*  accomplished 
detail-,  are  already  well  known,  and.  like  Mr.  it  will  easy  to  do  more  In  exploring  the  Arctic  and 


Hjlsovkh,  N. 
Kiji run  Kmhnkektoo  Ngwt 

"  Nimrod,"  in  your  last,  asks  why  5,739.1)3, 
divided  by  Die  number  of  the  degree  for  which  one 
wishes  to  find  the  radius,  is  not  equal  I  suppose 
to  required  radius.  -  If  we  let  ft  =  radius  and  a  w 
angle  at  the  center  of  the  curve,  subtended  bv  a 
chord  of  100  ft.  or  the  degree  of  the  curve  (which 
in  his  first  case  would  be  I"  and  second  10')  we 
could  ilnd  if  from  tlie  common  formula  c  =  J  B 
tin.  |  a  where  c  in  this  cose  would  he  equal  to  100 

ft.    From  this  we  get  K  ■-J*. 

2  «ui.  i  a 

Now,  according  lo  Id*  reasoning,  tbe  sines  of 
angles  must  vary  as  the  angles,  which  is  not  true. 
For  taking  his  example,  vix.,  first,  1'.  j  of  1  will  be 
80  minute*,  its  sine  .0087*05:  in  second  case  T  of 
10"  -  5U,  its  sine  .0871557,  which  i»  not  ten  time* 
.0UH7*rVi.  The  value  of  R  in  the  above  formula 
cannot  be  In  the  first  case  ten  times  what  it  is  in 
tlie  second. 

If  you  remember  that  the  angle  made  by  a 
chord  and  tangent  at  any  point  is  equal  to  one-half 
of  the  angle  at  the  center  subtended  bv  the  same 
chord.  Art.  68  of  Henck's  Field  Book"  gives  the 
above  formula. 

I  send  you  with  this  a  circular,  showing  the 
present  occupation*  of  the  graduates  of  our  depart- 
ment of  Dartmouth  College,  including  the  occupa- 
tions also  of  our  last  three  classes,  which  shows 
how  many  of  them  go  into  the  engineering  pro- 
fession. 1  thought  perhaps  it  might  be  of  interest 
to  you.  J.  v.  in.  j'. 

Prof.  Theoretical  and  Applied  Mechanics. 
Following  lathe  list  shove  referred  hi  showing 
.-•dilutions:  Whole  number  uf  graduates 
281;  number  now  living.  237:  civil  and  mechanical 
engineers,  82:  lawyers.  80;  teachers.  22;  physician*. 
IS;  m,  reliant*.  S3:  railroad  business,  5;  professors, 
S:  college  tutor*.  1 :  chemists,  5:  clerk*,  8;  fanners, 
7:  journalist*,  3:  clergymen,  ■•:  draughtsmen,  J- 
cashier*  end  treasurers.  8;  professor  in  I*.  S.  Navy, 
1:  assistant  engineer  U,  ft.  Navy,  I:  member  of 
Congn-sx.  1:  judge.  I;  sMruiiomer.  I|  artists,  »; 
lieutenant  IT.  S.  Navy.  1;  machinist.  1;  puhltaher.  I: 
architects.  8:  real  estate  agents,  2:  private  secre- 
tary, 1;  mining  engineers,  5:  commercial  traveler. 
1;  hankers.  2:  undertaker,  1:  unknown.  82. 

Present  employment  of  tlie  members  of  tlie  last 
three  clasne*  :  Whole  number,  48:  civil  engineer*. 

.Iraughtsmeii.  2;  law  rtudents,  2: 


Hering  *  report,  will  make  a  very  valuable  contri 
bution  to  our  knowledge,  and  be  a  work  of  refer- 
ence for  many  years  to  come.  Such  papers  form 
a  safe  basis  for  progress,  and  it  i*  well  that  some 
engineers  of  the  requisite  qualifications  can  find 
I  tbem 


Antartic  regions  in  one  year  than  has  been  done 
in  a  thousand  hitherto.  The  geography  of  Africa 
will  be  known  In  a  short  time  as  thoroughly  a* 
that  of  Europe  is  now.  It  will  then  Is-  piai- 
Kiblc.  when  commercial  or  other  interest*  mar  rr 
quire  it,  lo  make  not  only  dwellings  but  clusters 
The  new  work*  for  supplying  Liveip^ol  with  of  bouses  comfortable  and  ornament  tbem  with 

tropical  verdure  the  vear  round  in  the  highest 
,  northern  latitudes.  Then  may  we  reasonably  ex- 
I  pert  In  have  u  lire-saving  service  along  our  roast 


21:  chemist 

rullege  tutor,  I;  clerks,  1:  private  secretary, 
teachers,  3:  farmer,  1;  mining  engineer*.  2: 
cut  student,  1:  physician,  T:  bank  cor'  ' 
manufacturers.  2:  theological  student,  1; 
1 :  agent  for  manufacturing  firm,  1 
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SlSPhaNSlON 
bono*  K.M1IXKEXTNO  Ngws: 

In  your  issue  of  April  22,  von  have  a  criticism 
upon  iii v  papei  entitled  A  New  Theorv  of  th* 
Suspension  System  with  stiffening  Truss,"  rs- 
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i  the  Journal  of  the  Franklin 
to  whioh  I 


Yon  begin  bjr 
investigations " 


points  equally  questionable,  anil  wbni  I  call  these  rapid  increase  in  the  number  of 

'  account,  " 


the  Franklin    points  eqijaJlv questionable,  anil  when  1  call  mew 
hkc  to  aar  a  assumptions  to  account,  it  certainly  does  »eem  to 
me  that  I  am  not  the  man  who  says  •'  so  much  the 


not  the  man  who  says  •'  so 
for  the  facta." 
Finally,  you  refer  to  the  good  service  of 

Srntioo.  structures  in  our  midst  "  which  bid  fair 

nn  m girt* ted  bv  my  down  all  cavilling"  as  an  argument 


to  live 


when  these 

very  assumptions  admit  of  question. 

That  in  precisely  the  question  sugfrested  by  my  down  all  cavilling"  as  an  argument  against  any 

paper.    I  state  claarly  the  assumptions  of  the  or-  "  new  theory."   I  need  scarcely  point  out  to  you 

dlnarv  theory.    I  point  out  that  these  assumption*  that  the  safety  of  a  completed  structure  is  no  ar- 

are  plainly  incorrect,  and  I  do  my  best  to  show  bow  gument  at  all.    Wood  design  lies.  theoretically,  in 

tbey  may  be  dispensed  with.   To  compare  me  in  making  the  best  use  of  your  material,  and  practi 


of  tha  larger  class,  render  it  necessary 


Oate  be  made  as  safe  by  night  as  by  day. 

Naval  Secretary  of  the 


i  *»J  i"  mwi, 

not  in  accord  with  y 
just  as  well  to  make 
enc*  to  the  facta? 


do  you.  "  It  needa  to  he  tested,  not  neces- 
sarily by  actual  construction,  but  by  comparison 
of  strain  sheets  and  bill  of  materials.  As  to  the 
first,  safety  la  no  teat  at  all.  A  structure  may  he 
perfectly  safe  and  have  in  it  blunders  innumerable 
of  design.  The  application  of  such  a  test  and  the 
careless  acceptance  of  such  a  careh-ss  argument 
would  put  an  end  to  all  scienUac  progress  in  engi- 
Yours  very  truly. 

A.  J.  Dr  Bob. 


this  connection  with  the  theorist,  who  when  In-  eally  in  getting  tha  best  result  for  least  cost.  How 
formed  of  the  facta,  coolly  remarks  "  so  much  the  far  my  theory  may  lead  to  the  latter  result  I  know 
worse  for  the  facts,"  seems  to  me  rather  unfair.  " 
In  fact,  I  should  say  the  hoot  was  on  the  other 
leg,   I  cay  in  effect,  "look  at  the  tacts;  they  are 
ith  your  theory.   Would  it  not  be 
nake  your  theory  with  some  refer- 
facta?     You  seem  to  me  to  say  in 
effect,  "  deuce  take  your  facts,  Ihii  it  my  fhrvry" 
"Now,  the  ordinary  theory  is  this  :  The  curve  of 
the  cable  remains  parabolic  ;  the  truss  distributes  neering  construction, 
the  partial  load  and  prevents  the  change  of  shape. 

I  answer  in  my  paper,  this  is  known  not  to  be   

so    The  carve  of  the  cable  does  not  remain  para-     METHOD  OF  REPLACING  CHORD  BARS. 

terms  and  formula?.   I  couldn't 


mathematical 
help  this.  I 
it  if  I  rouUI.  But  1 
couldn't"  Really  and  truly,  the  higher  mathe- 
matics are  sometimes  necessary  .even  indispensable 
But  then,  you  know,  I  was  unfolding  a  "  theory 
for  "theoretical  men,"  and  1  think  they  will  lie 
able  to  tackle  it,  "bewildering  "as  it  may  seem. 
The  very  thought  which  led  to  my  paper,  abstract 
as  it  may  seem,  was,  what  In  the  word!  is  the  use 
of  swearing  by  a  "  theory  "  which  violates  practi. 
cat  common  sense  in  its  very  fundamental 
assumptions?  I  think  you  will  agree  with  me 
that,  whatever  the  value  of  my  paper,  this  is 
working  in  the  right  direction. 
You  then  notice  the  fart  that  I  And  the  full 
•of  the  cable, 


Commander  Dewey. 
Light-house  Hoard,  nip: 
Mr.  Richardson  of  tha  < 

such  lights  woukl  prevent  the  .  

every  morning,  caused  by  vessels  which  anchor 
off  Hiker  s  Island aud  Whitestono during  then'"' 
to  wait  for  daylight  before  going  through, 
king  ago  180  sailing  vessels  went 
Gate  in  the  morning  at  one  tide. 


the  position  token  by 
.ittee.   In  his  opinion 
'  occur. 

J! 


NOTES. 


■•H" 
and  3 


I  have  t 


•,  according  to  the  old  theory, 
,at  gain  there  can  be.  if.  after 
I  to  fall  back  on  tiiat  which  I 

answer  simply  that  we  a 
>a.  cable  and  truss.  So/ar 
eee  are  the  words  of  m 


I  would  answer  simply  that  we  are  dealing  with 
two  sy  sterna,  cable  and  truss.  So  far  at  eaWr  is  con  • 
rented  (these  are  the  words  of  my  paper),  "H" 
can  be  found  accurately  enough  by  the  old  theory. 
A  longer  and  even  more  "  bewildering  "  discussiun 
than  I  have  given  would  not  give  •■  H  "  n 
accurately.  So.  like  a  sensible  man,  I  didn't  ■ 
into  that  qunrtiim  at  all. 

Bat,  so  far  at  tht  tmtt  it  concerned,  "  H 
only  one  of  the  quantities  which  govern  the  strata 
in  that.    So  my  two  equations  "  with  three  tin- 
known  quantities "  may  perhaps  be  of  some  value 

n  you  speak  of  "  rigidity."  Now  here,  I 
i  you  misunderstand  me.  By  rigidity  I  dun't 
mean  lack  of  elasticity,  but  freedom  from  undv- 
Infirm*.  I  dont  think  even  Roebllng  himself 
would  consider  liability  to  undulations  a  very  J 
great  advantage ;  at  least,  as  I  understand  it,  he  { 
inserted  stays,  partly  at  least,  to  break  up  these 
same  undulations,  and  then  not  completely  suc- 
cessful, he  places  stringent  orders  and  regulations 

permit. 

Now,  my  theory  differs  from  the  ordinary  in 
that  it  Hurl*  f he  ttraint  due  to  thrtr  undulatumt, 
and  that  is  jnst  where  I  think  you  have  misunder- 
stood my  use  of  the  term  rigidity,"  and  failed  to 
see  the  point  of  my  paper. 

As  to  the  Btays,  of  which  you  make  sueh  a  strung 
point,  I  would  sav,  if  you  want  tliem.pvf  fAem  in. 
idci 


the  ties  hi  and  it 
i  ei  and  OA.  I 
differently. 
Assist ast  Esoixeeh. 
for  the  problem  came  of  the 
two  of  the  chord  bars  in  the 
panel  *(.    The  plan  used  consisted  of  ties  from  k 
to  b  and  d  while  the  change  was  made  at  t,  and 
then  from  t  to  I  and  c  while  the  change  was  made 
at  1,  the  chord  strain  being  token  up  Iit  long 
U-shaped  rods  around  the  piers  on  each  aide  of  the 
one  where  the  change  was  to  be  made  and  their 
ends  connected  by  turn.hunklea.  No  difficulty  was 
ex|>erienced  in  making  the  change.     The  partita- 
making  the  change  desired  to  use  the  other  plan, 
because  it  wuuld.  if  it" would  at  all,  have  enabled 
them  to  make  the  change  at  both  panel  points  at 
„  unce,  and  without  any  change  in  the  temporary 


l-WAY  AS 


■  BY  XTOHT  AS  BY  DAY. 


dx,  May  3.— The  House  Committee 
>  has  favorabl; 


favorably  reported  a  bill  making 
an  appropriation  for  the  establishment  of  electric  I 
lights  at  Hell  Gate,    It  is  proposed  to  erect  two  ; 
skeleton  iron  towers  from  150  to  200  ft.  high,  one 
at  Hallett's  Point  and  one  at  Negro  Head,  on ! 
Ward's  bland,  or  at  such  plan-  as  may  be  chosen 
by  the  Light  house  Hoard.    On  each  tower  will  be  I 
10  lights,  and  the  mat  of  the  carbons  consumed  on 
each  tower  will  be  30  cents  an  hour.    One  engine 
of  SO  horse-power  will  do  the  work.    The  light 
shown  from  each  tower  will  have  a  30,000  candle 
power,  and  Its  full  force  can  be  concentrated  upon 
that  part  of  the  passage  which  is  meet  dangerous 
or  difficult  to  navigate  without  affecting  the 
vision  of  helmsmen  or  sailors.    The  committee 
says  that  from  80,000  to  100,000  vessels  pass 
through  Hell  Gate  every  year,  or  a  greater  tonnage 
than  leaves  this  country  each  year  for  Europe. 


Any  careful  reader  of  mv  paper  will  see  that  this 
is  an  unessential  point  of  the  theory.  Proportion 
your  system  as  though  there  were  no  stays,  and  _ 

then,  if  you  want  to,  put  in  as  many  as  you  choose.  For  five  years  the  Light-house  Board  has  asked 
I  only  say  in  my  paper,   what'  seems  to  me  Congress  for  money  with  which  to  make  experi- 

"* '  mente  with  the  electric  light,  and  the  committee 

Hell  Gate  could  be 


properly  proportioned  without 
stays  any^adv 


that  If 
stays,  I  don't  think  you 

tagc.  The  theory  remains  the  same,  whether  you 
have  them  or  not.  They  only  seem  to  me  an  un- 
necessary addition  to  the  |iroprrty  proportioned 
system;  a  disturbing  element;  and  I  can't,  I  con- 
fess, see  bow  they  can  answer  any  useful  purpose. 
I  can  sec  the  force  of  Roebling's  remarks,  which 
you  quote,  but  those  remarks  were  made  concern- 
ing hit  system,  and  do  not  hold  at  all  for 
That  Is  another  point  which  I 
lyou.  I  think  In  an  v  of  Roebling's 
j  systems.  If  the  material  of  the  stays 
were  put  into  the  trusses  and  the  trusses  properly 
proportioned  according  to  true  theory,  there  would 
hr  a  gain,  not  of  rigidity  in  your  sense,  but  of 
freeedom  from  undulations  in  mine.  Rocbtiog 
put  In  his  stays,  by  assuming  a  certain  constant 
area  of  cross-section  for  all  of  them  whatever  their 
angle  of  inclination  or  wherever  attached,  and 
assuming  they  would  take,  all  of  them,  a  load 
equal  to  their  safe  load.  He  assumed  that  the 
truss  arted  simply  to  stiffen,  and  kept  the  curve 
of  the  cable  intact.     He  assumed  several  other 


with  the  electric  light 
say  that  no  better  place  than 


for  an  experiment.  The  report  was  pre- 
pared bv  D.  H.  Richardson,  of  the  Twenty-ninth 
Congressional  District  of  New  York,  and  it  con- 
tinues as  follows ; 

We  can.  by  the  means  suggested,  make  this  in- 
portant  and  crowded  water-way  safe  at  all  Injurs 
of  the  night.  At  present,  sailing  vessels  approach- 
ing  the  Gate  at  night  are  compelled  to  anchor 
until  morning,  and  in  consequence  of  this,  at  day- 
break, when  tlie  large  sound  steamers  come  into 
the  harbor,  the  channel  is  filled  with  sailing  craft 
and  the  dangers  of  collision  accordingly  in- 
creased. The  electric  light  at  Hell  Gale  will 
avoid  this  blockade  with  its  risks.  It  will  enable 
the  Sound  steamers  bound  eastward,  to  leave  Now 


LVTEIOWTINU  TO  WaTb»  Ta 
Messrs.  Newhall  *  Collins,  shoe  manufacturers, 
of  Lynn,  Mass.,  rented  s  portion  of  the  block  of 
John  Wooldredge  on  Mt.  Vernon  street,  and  then 
asked  the  Public  Water  Board  to  let  water  in  to 
said  premises,  which  request  was  refused  upon  the 
ground,  ss  alleged,  that  Mr.  Wooldredge  was  ■ 
arrears  of  880  for  water  supplied  to  that  block.  The 
shoe  firm  was  given  a  hearing  upon  the  matter, 
after  which  the  Water  Board  voted  not  to  let  on 
the  water.  Messrs.  Baldwin  *  Baker,  attorneys 
for  Newhall  *  Collins,  petitioned  the  Supreme 
Court  at  Salem  to  command  the  Lynn  Public  Water 
Board  to  let  on  the  water  to  their  premises,  the 
plaintiffs  being  willing  to  conform  to  all  proper 
rules  ,,f  wisUxiariL  ^  Counsel  quoU^ievsral  cane? 

6W*  WUkuason  T.  IsxItsxWB^WaBBl  Company  in 
1878,  »  hub  closely  resembled  the  one  in  question, 
wherein  the  plaintiff* a  prayer  was  granted.  The 
Court,  Judge  Devens.  granted  the  prayer  of  Messrs 
Newhall  fit  Collins,  saying  that  the  right  to  take 
water  is  a  public  right.  One  oitisen  cannot  be 
made  responsible  for  the  debt  of  another  without 
he  assumes  such  debt. 

i  iKNr.it m,  MAxOTAcTfgrsn  Notbs. 
The  Boston  Commercial  Bulletin  savs:  ■•Only 
about  three- fourths  of  the  pool  sale  of  copper  is 
sold  for  consumption;  the  other  fourth  of  3.000, 01 10 
into  the  hands  of  dealers  who,  of  coores, 
a  profit.  The  chances  are.  therefore, 
s-lli  rule  U  or  V  of  a  cent  higher  than 
This,  however,  is  the  view  of  the 
mine  owners.  Metal  dealers  are  of  the  opinion 
that  not  so  much  has  been  sold  as  reported,  and 
that  the  price  will  decline  rather  than  rise." 

There  are  over  gl. 000,000  invested  in  the  twenty 
one  glucose  factories,  with  a  capacity  of  41,090 
bushels  of  corn  daily.  The  proportion  of  sugar  b 
about  four  til  one.  thus  giving  a  daily  product  in 
of  1,130,000  ihs. 

an-  springing  into  exist- 
_reat  rapidity.   Since  the 
of  1881  there  has  been  an  increase  of 
nearly  one-third  of  this  being  m 
and  Month  Carolina.    The  increase  in 
in  the  several  States  has  been  as  follows: 
,  108,800;   Alabama.   84,000;  Tennessee. 
Mississippi.  35,000;     Lnuieisna,  31,001V. 
North  Carolina,  411,000;  South  Carolina.  88.000. 

Coke  making  is  a  large  industry  in  Western 
Pennsylvania.  The  suft,  bituminous  coal  used  Is  in 
the  "  Pittsburgh  basin,"  southeast  of  the  city  of 
that  name,  and  Is  found  in  a  vein  from  8  to 
11  ft.  thick,  at  various  depths  up  to  800  ft., 
and  is  from  3  to  13  miles  wide  and  to  long.  There 
are 8,000 "ovens"  in  operation,  and  the  product 
last  year  was  3,780.037  tons. 

The  greatest  single  manufacturing  interest  in 
New  York,  says  The  American  Protectionitt ,  is 
that  of  clothing.  Them  are  UftO  clothing  factories- 
producing  nearly  S80.0n0,000  worth  of  goods  per 
year.  Next  in  number  of  establishments  comes  the 
cigar  industry,  with  751  factories,  and  an  annual 
production  of  818.000.000.  There  are  840  printing 
and  publishing  houses,  which  annually  issue-.  f£M. 
000,000  worth  of  lit. 
facturers  turn  < 
of  goods. 

1X1X11  Hkiouks. 
Mr.  K.  Pfarski  baa  made  a  list  of  the  tunc 
bridges  at  present  existing,  which  are  the  folic 
Ing,  their  lengths  lieing  given  in  meters— about 
9  ft.  3?,  in.:  Parkeraburg  Bridge,  2,147;  St. 
Charles  Uridge,  over  the  Missouri,  l.tW  ;  Ohio 
Bridge,  near  Louisville,  1,815 ;  bridge  over  the 
Ka«l  River,  1.500:  Delaware  Bridge,  Philadelphia, 
1,500 ;  Victoria  Bridge,  over  the  St.  Lawrence. 
1,500;  new  Volga  Bridge,  near  Systran,  1,485: 
Hollands-Diep  Bridge,  near  Mocrdyk,  1,479; 
bridge  over  the  Pongabuda.  near  Gooly  (India'i, 
1,180;  Dniester  Bridge,  near  Klew,  l.OSl :  Rhine 
Bridge,  near  Mainx.  1,038;  Dnieper  Bridge,  in 
Pultawa  (Russia),  874;  Mississippi  Bridge,  near 
Quincy,  873 ;  Missouri  Bridge,  near  Omaha,  850 : 
Wcicharl  Bridge,  near  Dirschan,  887 ;  Danube 
Bridge,  nuar  Stadlan,  789;  Po  Bridge,  near 
Mrzzana  Cortl,  758 ;  Tamar  Bridge,  near 


ligrtrt 
illnw. 


York  at  8  o'clock  in  the  winter  as  thsy  do  in  885 ;  Leek  Bridge,  near  Kuilenbrrg,  885 

slppi  Bridge,  near  Dubuque.  538  :  bridge 


thereby  saving  from  one  to  two  hours. 
When  established,  many  vessels  wlU  take  the 
Sound  instead  of  the  outside  route.  There  will  be 
a  lessening  of  danger.  The 
■camera  and  the 
id  the 


a  saving  of  time  an 
increasing  size  of 
'  of 


(Jorai  River  (India).  533  ;  Britannia  Bridge, 
Bangor,  484 ;  Saane  Bridge,  near  Freiburg,  383  ; 
Theiss  Bridge,  near  Saegedin,  355.  The  new  Volga 
accordingly  the  longest 
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ENGINEERING  NEWS. 


THE  HUDSON  RIVER  TUNNEL. 

Wnrk  is  progressing  rapidly  and  favorably  on  i 
the  New  Jersey  side  of  the  tunnel.    The  imp»T- 
in  the  arch  of  no«  section  of  the  bnck- 
urar  the  --i.mil    air-lock   (described  in* 
W  N'BWHuf  Mar,  I,  II)  ha*  been  repaired. 
This  was  effected  by  removing  nor  plate  at  a 
time,  excavating  the  ailt  until  the  plate  could  be  ! 
readjusted  at  the  proper  grade,  and  iheu  carrying  I 
over  the  brickwork.    It  wos  only  ueoeesary  tu  re- 
move the  arch  from  the  spring  line-,  an  the  remain- 
ing portion  was  perfect.  But  a  few  hours  were  re- ! 
quired  to  bring  the  section— 10  ft.— up  to  grade, 
when  the  alignment  wss  as  perfect  a«  could  be 
■Inured.   The  heading  of  the  north  tunnel  in  now 
aixrot  WW  ft.  frura  the  »luif t. 

The  caisson  at  Uie  New  York  end  we  dcucrilicd 
and  illustrated  in  out  issue  of  Dee.  24  last.  ThU 
caisson  was  sunk  in  sand,  which  followed  the 
water  into  the  chamber  upon  tlie  least  reduction 
•tt  the  air  pressure,  and  which  presented  a  seem 
ingly  insurmountable  barrier  to  all  future  progress: 
vet  the  main  difficulties  have  been  overcome  most 
creditably,  ami  the  north  tunnel  is  now  on  its  way 
i  the  river. 


appear,  and  the  curimis  hissing  sound  would  atop. 
Why  u  this?  Let  tta  goto  th 
brook,  and  it  may  •»•  that  we  i 


together  to  get  |u«t  the  narrow 


Two  or  three  days  since  we  visited  this  portion 
nf  the  work,  and,  after  donning  the  regimental 
raiment,  entered  the  air-lock  and  descended  tike 
iruu  shaft  into  the  caisson.  The  masonry  oi  the 
two  tunnels  has  been  completed  up  to  the'  arch  of 
the  roof.  In  the  caisson,  at  the  New  Jersey  end. 
it  will  be  remembered  that  the  tunnels  were  united 
in  one  large  chamber  ;  but,  in  this  case,  the  tunnels 
hive  been  separated  by  a  common  central  wall. 

When  everything  won  in  reavliaess  to  cut 
through  the  river  side  of  tike  csbnoti.  auger  holes 
were  bored  through  and  the  wood-work  chipped 
out  and  the  top  plates  inserted,  braces  holding 
them  securely  in  position.  To  keep  the  exposed 
portion  frum  flaking,  before  the  plates  could  be 
adjusted,  wooden  sheathing  wai  held  against  it. 
The  bottom  of  the  tunnel  was  started  as  soon  as  the 
ring  of  plates  was  finished  and  then  the  sides  and 
arch  were  built.  At  u  distance  of  13  ft.  from  the 
side  of  the  caisson  a  bulkhead  of  iron  plates  win 
built  and  braced  by  struts  resting  against  tho  cais- 
son. This  plan  was  due  to  the  ingeuuity  of  ('has. 
W.  Clif  t,  the  Master  Machinist  of  the  entire  works 
This  bulkhead  will  be  moved  forward,  section  by 
section,  until  the  work  is  flee  from  sand,  and  will 
un  bated  froin  the  end  of  the  completed  manaoury. 
In  order  to  prevent  the  escape  of  air,  the  joints  and 
exposed  portions  of  the  heading  are  covered  with  a 
layer  of  silt  bi  ought  from  the  other  side.  This  ren- 
ders the  work  practically  air-tight,  ami  has  proved 
an  economical  and  effective  substitute  for  other 
materials  calculated  to  accomplish  the  same  re- 

Tbe  mosnury  is  i  ft.  thick,  and  is  lined  Kith 
compressed  nsphahe  and  limestone  bricks  4XiX  13 
in.  The  seams  are  of  pure  Savior's  American 
Portland  cement.  This  method  of  construction 
renders  the  work  both  air  and  water-tight,  and 
if  the  brickwork  be  of  ample  strength,  the  fact 
that  the  bond  between  cement  and  uaphalte  is 
not  perfect,  ami  the  fact  that  'brick  made  of 
u-phulte  and  limestone,  although  brittle  when 
struck  a  sudden  blow,  will  yield  slowly  to  com- 
pression, arc  problems  which  in  this  case  r 
of  minor  importance. 

Tin-  exposed  parts  of  til 
covered  with  a  layer  of  oei 
against  tire  and  decay. 

The  bottom  of  the  tunnel  is  .W  ft.  below  mean 
low  tide,  and  the  air-pressure  at  tlie  time  of  our 
as  IT  lbs.,  and  the  temperature 84*  F. 

ELECTRIC  LAMFii. 


matter. 

Here  is  thebrook,  flowing, 
deep,  and  without  a  ripple.  We  walk  heside  the 
stream,  and  eome  to  a  place  where  there  are  high 
rocks,  and  strep,  stony  banks.  Hen*  the  channel 
is  very  narrow,  ami  tnc  water  is  no  longer  smooth 
and  silent.  II  Isiils  and  foams  Is'twcen  the  rocks. 
There  are  eddies  nml  whirlpools,  and  at  last  we 
MM  to  the  nnrrowmt  |sirt  of  all.  Here,  the  once 
ilark  and  silent  water  roars  and  foams  in  white, 
stormy  rapids.  There  are  sounds  and  fnrious 
leaping  and  rushing  water  and  clouds  of  spray. 
What  is  the  matter?  Why  is  the  smooth,  ibrk 
water  so  white  with  rage,  so  impetuous,  so  full  of 
sounds  and  turmoil  ?  The  rocks  ore  the  cause. 
The  way  Is  narrow  and  steep.  Tin*  waters  are 
hemmed  in.  mid  there  is  a  grand  display  of  flash- 
ing while  foam  and  roaring  water-falls,  as  the 
waters  struggle 
pbicp. 

It  is  tlie  tutme  with  the  electricity  flowing 
through  the  large  copper  wires.  It  passes  down 
one  wire  into  tlie  other,  through  the  lamp,  in 
silence  and  darkness,  so  long  as  the  rods  touch 
and  Uie  path  is  clear.  When  the  roils  in  the  lump 
ore  nulled  apart,  there  is  a  apace  to  be  got  over, 
an  oostnicli.ui.  like  rocks  In  the  lied  of  the  linsik. 
The  electricity,  like  the  water,  struggles  to  get 
over  the  hindrance  in  its  path,  ami  it  grows  wlilte- 
hot  with  anger,  and  flames  and  hisses  as  it  leaps 
across  the  narrow  spucc  between  tlie  rods- 
There  U  another  kind  of  electric  lamp,  used  in 
house*. :  it  has  a  smaller  and  softer  light,  steady, 
white,  and  very  beautiful. 

In  these  lamps,  also,  we  hare  something  like 
111*  narrow  place  in  the  brook.  They  are  made 
with  slender  loops  of  carbon,  inclosed  in  gloss 
glolie*.  The  electricity,  flowing  silently  through 
a  dark  win-,  enters  the  lamp,  ami  finds  only  a 
narrow  thread  on  which  it  can  travel  to  reach  the 
home-going  wire,  and,  in  its  struggle  to  get  past, 
it  heats  tin-  liny  thread  of  carbon  to  whiteness, 
like  a  live  coal,  this  slender  thread  gives  us  s 
mild,  soft  light,  as  long  as  tlie  current  flows.  It 
seems  calm  and  still,  hut  it  is  enduring  the  same 
fury  of  the  electricity  that  is  shown  in  the  larger 
lamps. 

This  is  the  main  idea  on  which  these  lamps  are 
made  :  A  stream  of  electricity  is  set  flowing  from 
a  dyuamo-elis  trlc  machine,  through  a  wire,  until 
it  meets  a  narrow  place  or  a  break  in  the  wire. 
Then  It  seeks  to  get  post  the  obstruction,  and 
there  is  a  grand  putting  forth  of  energy,  and  in 
the  electric  force,  although  itself  invis- 


ered  from  the  course  pronounced  by  the  law  of 
Moses,  in  Deuteronomv,  against  him  "who  re- 
movcth  the  ancient  landmarks." 
This  anathema  finds  a  place  in  the  Laws  of  our 
"  and  in  all  the  modern  cases  of  criminal  juris- 
prudence; and  it  receives  the  beuitiest  approval 
of  every  one  employed  in  the  avocation  of  land 
measurement.  The  word  survey  is  derived  from 
the  French  verb  nurmrir.  to  overlook,  and  land 
surveying  may  be  considered  tlie  earliest  practical 
application  of*  the  art  of  geometry  or  earth  meas- 
urement; and  in  some  more  or  less  rode  form  was 
coeval  with  agriculture  ami  the  division 
orul  appropriation  of  the  soil.  Thta  sci- 
ence and  that  of  geometry,  which  It  in- 
volve*, was  cultivated  by  tbe  Egyptians,  at  a  very 
early  period.  Herodotus,  tlie  first  authority  oh 
the  subject,  assigns  the  origin  of  the  art  to  the 
necessity  of  measuring  the  laud  of  Egypt  for  the 
purpose  of  taxation,  in  the  reign  of  Seaostna,  Mil 
to  1416  before  Christ,  while  Plato,  Stralsi  and 
others  charge  it  to  the  annual  overflow  of  tbe  Nile, 
and  the  consequent  neexwity  of  every  year  fixing 
the  boundary  lues  of  each  land  holder's  estate. 
And  Diadnru*  tells  ns  that  the  land  surveyors  of 
thai  day  were  composed  of  tbe  sons  of  the  priest- 
hood. Euclid,  sometimes  called  the  Father  of 
Geometry,  was  an  Egyptian,  being  born  in  the 
city  of  Alexandria.  SOU  years  before  Christ,  and 
his  Elements  of  Geometry  to  this  day  is  a  text- 
book of  the  science. 

Pmclus,  in  his  commentary  upon  Euclid's  Ele- 
ments, informs  us  that  tbe  art  was  brought  to 
Orcein  hv  TluUes,  a  great  discoverer  in  Oeome- 
try. 

in  Rome,  surveying  was  considered  to  be  one  of 
tlie  lilieral  arts,  and  the  measurement  of  land  was 
intrusted  to  officers  to  whom  were  given  certain 
privileges  of  considerable  dignity.  During  the 
feudal  ages  this  science  was  | 


siderahle  accuracy,  as  an  e: 
records  and  title  deeds  will 


Land  surveying  may  be  divides! 
irl  in-fined  as  follows: 


llus  way  t 

ii.Ie.  is  mode  kuown 
light.— Cliartt*  Bo 


eves  bv  a  (s-autiful 
JVCdMfu  fur  May. 


CONCERNING  LAND  SURVEYING.* 

••Where  are  we  f"  is  a  question  which  must  al- 
ways interest  persons  of  even  the  most  ordinary 
experience  ami  observation.  It  Is  answered  by 
the  surveyor  and  the  engineer.   The  first 


this  question  by  locating  a  point  or  line  in  space, 
with  reference  to  n  known  place  on  the  superficial 
area  of  the  earth's  surface,  the  second  answers  it 
by  locating  the  same  line  or  point,  with  reference 
to  its  ptsotion  above  or  below  the  level  of  the  sen, 
which  great  ocean  plane  is  taken  as  the  standard 
of  the  outside  of  the  globe  of  the  planet  which  we 


If  we  examine  one  of  the  electric  lumps  in  the 
streets  we  shall  find  it  consist*  of  two  rods,  one 
pointing  upward  from  the  bottom  of  the  lamp,  the 
other  hanging  downward.  The  rods  seem  to  touch, 
ami  tlie  brilliant  llorue  Is  exactly  where  they  w*m 

hag" th^rods.    He  takes  out  the  old  ns  Is  that 
were  burned  the  night  before  and  places  a  new  set 
in  each  lamp.    After  he  has  gone  about,  as  if  he  I 
were  putting  new  wicks  into  the  lamps,  and  each 
is  readv  for  its  night's  work,  all  the  lamps  arc 
lighted  in  brusd  day  to  see  that  everyone  is  in ; 
proper  trim.   They  are  allowed  to  burn  until  the  | 
men  have  walked  about  in  the  streets  ami  looked 
at  each  lamp.    U  all  are  burning  well  they  are , 
put  out  till  it  begins  to  grow  dark.   If  on*  falls  to  - 
burn  properly,  a  man  goes  to  that  lamp  to  see , 
what  is  the  matter.   The  rods  are  made  of  a 
curious  black  substance,  like  charcoal,  that  is  colled 
carbon.  When  the  lamp  is  out,  tlie  two  rods  touch 
In  order  to  light  the  lamp,  they  are 
_  t ;  and  if  you  look  at  the  flame  through 
a  smoked  glass,  you  will  see  that  the  rods  do  not 
quite  toucn.    There  is  u  small  space  between  their 
points,  and  this  space  is  Ailed  with  fire.    Look  at 
the  other  parts  of  Uie  rods,  or  the  copper  wires 
that  extend  along  the  streets.    They  nave  no 
tight,  no  heal,  no  sound.   Tbe  wires  are  cold,  dark 
'   If  we  were  to  posh  the  two  rials  in  the 
the  light  and  heat  would  dia- 


That  delicate  Instrument  which,  acted  upon  by 
the  force  of  nature,  indicate*  Uie  North,  and  in  so 
doing  designates  all  the  ether  great  courses  of  di- 
rection, is  called  the  marinrr's  compass ;  but  it 
might  as  well  and  as  truly  be  called  the  landman's 
compass  also.  The  surveyor  and  tho  engi- 
neer would  both  be  often  lost  without  it. 
It  is  difficult  to  conceive  how  mankind 
coutrived  to  do  without  it,  before  IU 
use  aud  discovery.  Yet  it  i»  very  certain  that 
the  great  Pyramids  of  Egypt,  and  many  of  the 
ancient  temples  of  (ireece.  are  built  upon  as  true 
an  alignment.  wiUi  rospeel  to  the  four  chief  cardi- 
nal points  of  dirertion,  as  any  of  the  structures  of 
tbe  modem  world.  How  this  was  done  without 
tho  aid" of  those  instruments  now  used  for  the 
purpose  is  only  the  subject  of  conjecture,  a  con- 
lecture  which  has  forced  some  of  the  thinkers  to 
the  conclusion  that  what  we  call  Hitcortria  are 
onlv  re-llndings  of  methods  and  instrumentalities 
weft  known  before,  but  which  once  well  known 
have  afterwurds  prrisbrd  luid  been  lost  sight  of 
In  the  catastrophe  of  wars  and  revolutions  so  com- 
mon to  mankind.  That  Uie  chief  practical  prin- 
ciples of  surveying  and  engineering  were  known 
to  the  ancient  world  even  in  a  high  degree  of  ex- 
cellence is  well  deduced  from  the  remains  of  the 
Roman,  (trts.-iau.  Assyrian  and  Egyptian  roads, 
bridges,  buildings  and  aqueducts.  That  some 
close  tttti-Jilloii  hod  been  given  to  land  surveying 
at  an  early  periodin  human  history  may  be  gath- 

•  AddK'S  o*  lion.  Pa-Id  TurisV.  St  the  sw-iwst  laml 
neetlm;  et  Is.ltsna  Cusly  wnew  and  C1-U  Esmsssn. 

u.  I),  issa. 


and 

>Tr*f.  For  determining  the  contents  of  areas  or 
dividing  tracts  into  lots  of  smaller  dimensions. 

Srrnnd.  Topographicol  surveying,  which  in. 
eludes,  !m -sides  measurement  of  horizontal  lines 
and  angles.  Unit  of  the  variation  or  levels  also,  so 
that  superficial  inequalith-s  may  be  geographically 
represented. 

Third.  Hydrographies!  or  maritime  surveying, 
the  object  of  which  is  the  determination  of  the 
position  of 
lines. 

Fourth.  Mining  surveying  for  I 
lion  of  underground  works  In  I 
can  be  correctly  mapped. 

Tlie  simplest  form  of  surveying  is  with  the  sur- 
veyor's chain.  This  chain  is  the  invention  nf 
Edward  Hunter,  an  English  mathematician,  who 
was  born  in  Hertfordshire  iu  MM,  and  who  died 
in  Loudon  Dec-ember  10,  1636.  He  was  educated 
at  Westminster  school  and  at  Christ  Church  Col- 
lege, Oxford,  where  be  gave  his  attention  princi- 
isilly  to  mathematics.  In  1608  be  invented  the 
sector,  a  description  of  which  was  written  by  him 
In  Latin  and  disseminated  in  manuscript.  He 
afterwards  took  holy  onk-rs.  hut  his  tastes  being 
entirely  inclined  to  inathemaUcs,  he  procured  the 
chair  of  astronomy  at  flreaham  College,  which  he 
Ailed  until  his  death.  His  line,  sextant  and  scale 
are  still  much  used. 

In  connection  with  the  chain,  the  compass  is  in 
common  use  in  ordinary  surveying.  The  Chinese 
appear  to  have  been  acquainted  with  the  prnprrty 
of  polarity  in  loadstone  ami  in  iron  and  steel  mag- 
netized by  it,  and  to  have  been  Uie  first  to 
apply  this  to  science. 

Dr.  Oilbert.  a  high  authority,  slates  that  the 
compass  was  brought  from  China  to  Italy  by 
Marco  Polo  In  13*0.  There  is  cvidence^bowever, 
of  its  having  been  in  use  in  ! 
Norway  before  this  time. 

The  telescope  has  also  been  made  subservient 
to  tbe  use  of  surveying  in  some  of  its  departments. 
Tlie  discovery  of  this  wonderful  instrument  lie- 
long  to  one  of  two  bumble  individual— Hans  8ip- 
penhrini,  a  spectacle  maker  of  Middlrbnrg, 
or  Mr-tins,  a  native  of  Alkmarr.  The 
former  of  these  in  October  82,  1 008, 
presented  his  government  wiUi  three  instruments, 
with  which,  to  use  bis  own  phraseology,  one  could 
see  tilings  at  a  distance,  applying  at  the  same  time 
for  protection,  or  the  equivalent  to  a  patent. 
Metius  also  made  application  later  in  the  same 
month,  but  said  he  had  manufactured  the  same 
instruments  two  yeans  before.  These  wonderful 
instruments  soon  found  their  way  to  London,  Parts 
and  Venice.  At  Uie  last-mentioned  city  they  were 
seen  by  Galileo,  who  seized  upon  these  inventions 
with  tlie  greatest  ardor,  and  made  such  important 
improvements  in  their  manufacture  that  they 
became  almost  identified  with  his  name  to  the  ex- 
clusion of  the  poor  spectacle  maker  of 
burg. 


'1  he  office  of  county  surveyor  in  the  autonomy  of 
Indiana  is  a  very  old  one.  It  was  created  as  early 
as  1819.  with  a  few  meager  statutory  provisions 
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_  ita  duties.    It  i»  »  . 
never  received  either  the  attention  or  the  onrnpen- 
aation  which  Ita  importance  deserve*. 

Id  some  of  the  states,  as  in  New  York,  there  ia 
a  Surveyor  General,  elected  by  the  people,  who  ha* 
supervision  by  law  of  this  whole  subject,  and  of 
the  local  officer"  charged  with  its  administration 
and  the  custody  aod  control  of  all  tbe  original 
plats,  maps  and  profile*  finit  made  in  tbe  work  of 
surveying  the  land*  of  the  Stale. 

The  duiira  of  thia  office  are  now  discharged , 
partially,  in  our  State  by  what  la  known  aa  the 
"  Land  Department  "  of  tbe  Auditor  of  Slate.  But 
it  is  always  in  tbe  hands  of  some  subordinate  of 
that  office,  and  it  may  be  worth  while  to  consider 
whether  the  public  intorrais  would  not  be  beat 
nuherrwed  by  tbe  creation  of  a  new  officer,  who 
should  be  specially  cliarged  with  these  important 
duties  and  otliera  connected  therewith,  to  be 
known  aa  the  "  Surveyor  Oeneral  uf  Indiana." 

Real  property,  aa  far  aa  ita  aeuarate  ownership  is 
concerned,  depends  upon,  and  i»  defined  by,  metes 
andboHixdt.  Metes  and  bounds  depend  upon  the 
eompat*  This  instrument,  the  beau  ideal  of  con- 
stancy, ie  itself,  nevertheless,  subject  to  what  is 
called  "  magnetic  variation  "  from  the  true  mend- 
ian.  The  commission  upon  the  revision  of  the 
l.iws  reported  to  the  last  Gcneial  Aasemb'v,  from 
very  careful  data  furnished  them  try  an  able  com- 
mittee of  Engineer*  and  Surveyors,  a  provision  in 
amendment  of  the  present  law.  Thia  provision  re- 
quired that  the  County  Surveyor  in  each  county, 
at  or  near  the  county  seat  thereof,  upon  a  day 
named  in  every  year  thereafter,  should  establish', 
by  a  line  of  convenient  definite  length,  the  course 
of  the  l rno  meridian,  and  mark  at  the  same  time 
the  variation,  keeping  it  record  of  snob  estahlish- 
and  variation,  and  that  instruments  in  use 
be  compared  with  and  corrected  by  the 
rements  sa  ascertained  But  in  the  baste 
and  pressure  of  other  business,  either  real  or  fan- 
ciful, of  more  importance,  the  amendment  did  not 
become  a  law.  I  trust  that  the  attention  of  the 
legislative  bodies  may  tie  again  directed  to  thia 
very  interesting  and  ini|iortant  subject.  Of  course 
it  will  coat  something  to  make  these,  improvements 
in  the  present  law,  and  to  carry  them  into  practi- 
cal operation,  but  in  tuy  judgment  it  will  coat 
much  more  not  to  make  them. 

The  law  of  Indiana  with  respect  to  the  survey 
of  land,  ie  yet  somewhat  meagre :  it  is  not  yet  very 
definitely  settled  even  by  judicial  decisions.  A  few 
general  principle*  may  lie  deduced  therefrom, 
having  been  an  often  declared  rut  to  become  axioms 
in  this  departinent.  It  must  not  be  forgotten  that 
as  to  points  and  lines  upon  lite  original  subdi- 
visions of  ihe  public  lands,  tbe  duty  of  the  sur- 
veyor is  to  find  the  points  and  corners  aa  estab- 
lished bv  the  survey  of  the  United  States  govern- 
ment. These,  when  found,  control  the  survey 
both  as  to  course  snd  distance,  even  although 
they  may  be  mathematically  inexact  and  er- 

rODeDo*  v.  Hildredlh,  ad  lad..  274. 

KeesJing  v.  Truiti,  SO  Ind..  807. 

West  v.  Cochran,  17  Howard,  414. 
The  Cm  ted  States  survey  controls  every  other. 
The  federal  government  has  invested  the  execu- 
tive department  thereof  with  all  powers  and  juris- 
diction aa  to  the  surveys  of  the  public  lands.  In- 
dependently of  the  United  States  surveys,  as  fixed 
by  tb*  political  power  of  tbe  United  States.  liti- 
gants he've  no  standing  in  any  court.  It  is  decided 
in  our  State  that  unequal  survey*,  made  under 
authority  of  the  government,  must  stand,  and  tbe 
monuments  thereof  must  be  followed,  even  al- 
though upon  actual  measurement  a  shortage  ap- 
pears, which  shortage  must  be  thrown  to  the  north 
and  west.  These  boundaries  may,  however,  be 
controlled  to  some  extent  snd  changed  by  tbe 
agreement  of  parties,  by  a  long  term  of 
oenc*.  or  by  what  is 


are  vast  tracts  of 
a  tree  or  stone  could  be  found. 


where 
and  one 


The  knight,  on  one  of  these  occasions, 
her  attention  to  the  smoke  gracefully  curling  from 


Myers*  v.  Johnson,  15  Ind.,  201. 
Ball  v.  Cox,  7  Ind.,  458. 
Evaneville  v.  Paige,  28  Ind.,  885. 
Tbe  visible  monuments  of  an  old  survey,  wl 
natural  or  artificial,  control  measurements,  ais- 
tanccs,  course  and  direction,  even  against  actual 
mensuration  and  calculat  ion.  The  result  of  an  ex- 
perimental  survey,  however  accurate,   is  dis- 
regarded If  It  conflict  with  monutuenta  of  an  old 
survey  already  established,  however  erroneous. 

The  rule  that  visible  monuments  control  mea- 
surements and  distances  is  a  very  valuable  one, 
and  would  be  more  so  if  we  could  find  them,  or 
even  determine  tbe  places  with  certainty  where 
they  stood.    As  to  the  latter  point  evidence  is  al- 
ways competent  if  properly  accessible. 
Simooton  v.  Thompson.  .18  Ind.,  88. 
Emmons  v.  Kiger.  23  Ind.,  488. 
Hedge  v.  Sims.  29  Ind.,  874. 
In  the  timbered  portion  of  our  State,  trees  were 
so  abundant  at  the  lime  of  the  original  survey 
and  so  f  n-'lv  used,  notched,  biased  and  corner- 
marked  that  it  is  comparatively  easy  to  determine 
all  line*  and  corners.   And  the  same  remark  ap- 


may  traverse  miles  and  miles  of  the  original  plats  his  pipe  into  the  air.  and  mfde  a  wager  of  a  purse 
without  finding  any  other  designation  than  of  gold  with  herthat  he  could  tell  itsexact  weight. 
"  mound  in  prairie."  No  doubt  the  spot  was  Such  a  cuiious  wager,  readily  enteied  into  hy  the 
marked  plainly  enough  at  tbe  time  of  tbe  old  sur- 1  Queen  in  the  spirit  of  banter,  half  jest  and  half 
vev,  but  years  have  obliterated  it  so  that  it  ia  very  earnest,  which  then  cltaracterized  their  inter 
dimc-ult,  often,  to  dbtinglilsh  these  so-celled  course,  attracted  general  alter. tion  in  court  cir- 
"  mounds"  of  the  marker  or  rudaman  from  Die  cles.  A  day  was  appointed  for  its  determination, 
work  of  the  ante,  the  mole  or  the  muskrat.  In  :  Tbe  Queen  and  a  large  company  attended  to  see  the 
such  cases  at  present,  much  must  depend  upon  the  result,  many  of  whom,  nu  doubt,  gladly  anticipated 
judgment,  skill,  patience  and  discernment  of  the  the  defeat  and  discomtltureof  the  favorite  in  the 
officers  engaged  in  retracing  these  old  boun-  royal  presence.  Sir  Walter  prejiered  hlimelf  very 
daries.  But  I  would  always  advise  a  long,  carefully  upon  the  experiment.  He  brought  with 
faithful  and  diligent  search  for  tbe  old  '  him  a  new  porcelain  pipe  with  a  glass  stem  and  a 
monument.  rather  .  than  .  the  establishment  parcel  of  choice  tobacco,  with  which  he  carefully 
of  a  new  ooe,  however  much  the  latter  might  filled  tbe  pipe  bowl.  Tbe  Queen,  who  sometime* 
be  verified  by  the  results  of  an,  actual  experimental  amused  herself  with  experiments  in  chemistry,  had 
survey  made  in  these  later  times,  because  a  dia-  u  very  delioateand  accurate  pair  of  ivory  amies  with 
very  of  the  old  landmark  or  the  ascertainment  weights  of  gold.  The  knight  took  ihe  tobacco  out 
ita  location  would  Invalidate  tbe  new  ooe.         ,  of  the  nine,  and  with  these  scale*  weighed  it,  noting 

the  weight  very  precisely  in  the  presence  of  some 
ladtesnf  honor,  in  waiting,  who  had  been  designated 
as  judge*  in  the  matter  in  question.  He  then,  with 
grrat  tare,  replaced  tbe  tobacco  in  the  howl,  light- 
ed tbe  pipe  and.  going  into  an  adjoining  veranda. 


COVl 

of  its  location  would  Invalidate  tbe  new  ooe. 

In  addition  to  this  it  must  be  recollected  that 
there  is  a  vast  number  of  lines  and  boundaries 
which  although  roughly  drafted  upon  the  original 
pint*  had  in  fact  never  been  t  raced  by  tbe  officers 
of  the  government  at  all.  I  refer  now  to  what  are 
called  try  surveyor*  meander  or  meandered  lines, 
following  the  course  of  streunls  and  rivers. 

With  respect  to  these  it  is  held  that  the  riparian 
owner,  or  the  owner  o?  the  adjoining  banks  of  a 
non-navigable  stream  owns  the  land  airing  it  to 
the  thread  or  cenbr  oflhe  stresin  ;  and  this  with- 
out respect  to  change*  which  iflay  occur  in  it ;  and 
although  the  meandered  poriism  may  not  have 
been  included  in  the  survey  flor  paid  for  to  tbe 
Government.  The  Supreme  Court  of  Indians,  ssy 
upon  this  subject :  Tbe  Government  was  not  sell- 
ing Iter  public  lands  only  for  the  purpose  of  tusk- 
ing rnoney."  •  •  •  Her  object  was  to  induce  tbe 
settlement  in  the  country  of  a  hardy  land-owning 


commenced  smoking.  The  vapor  rolled  away  in 
fanciful  clouds  and  eddies,  and  meanwhile  a  great 
deal  of  sport  was  made,  at  the  knight's  expense, 
at  tbe  notion  of  weighing  a  thing  so  subtle  and 
intangible,  and  tbe  mote,  because  Sir  Walter  took 
no  pain*  to.  prevent  the  escape  of  Ihe  fumes,  but 
let  them  flnet  sway  at  random  through  the  win- 
dows of  the  adjoining  apartments  and  into  the 
open  air,  whithersoever  the  wind  carried  them. 
Many  a  fair  lady  said,  laughingly,  as  she  inhaled 
a  sniff  of  it;  that  she  was  confident  she  had  got  at 
least  a  pennyweight  of  it.  and  that  tbe  knight 
would  surely  lose  his  reckoning  and  hie  bet  too. 
He,  however,  continued  very  seriously  and 


ps  inaccurate,  we 


f  general  knowledge,  that  often  sections  ei 
nd  often  fall  short  of  tbe  quantity  paid  for 
rhen  what  am  called  meandered  lines  are  not 


people,  Her  surveys  of  the  whole  were  more  or  soberly  to  smoke  his  pipe  until  it  was  entirely  ex- 
hausted and  naught  remained  but  the  dead  ashes. 
These  he  then  very  carefully  took  from  the  bowl, 
turned  them  into  the  same  scales,  and  weighed 
them  in  the  same  manner  as  he  had  weighed  the 
tobacco,  subtracting  then  the  weight  of  the  ashes 
from  that  of  the  tobacco,  he  was  enabled  to  give 
the  exact  weight  of  that  which  had  escaped  in 
vapor  Tbe  laugh  would  now  have  been  turned 
in  his  favor,  had  the  loser  not  been  tbe  sovereign. 
The  Queen  and  all  those  present  were  pleased 
with  the  beauty  and  precisenese  of  the  test.  She 
cheerfully  paid  him  the  puree  of  gold,  saying  that 
he  had  fairly  won  tbe  wager,  and  that  his  weigh- 
ing of  tlte  smoke  must  now  be  set  down  among 
the  other  achievements  which  have  made  him  so 
famous. 

The  greul  problem  in  science  lias  al  ways  been,  and 
yet  U.  to  determine  and  ascertain  the  traXnomi  from 
that  which  is  kwoim.  The  elementary  troths  in 
every  department  havebeen  known toall  mankind 
for  many  sges.  But  to  determine  from  these  clear, 
simple  and  self-evident  aa  they  ate  known  and 
seen  to  be,  those  things  which  are  not  seen  and 
not  known;  this  is  the  task  which  humanity  is  sl- 
ing  to  itself.  The  fall  of  the  apple  waa 
an  ordinary  phenomenon,  which  must  have  been 
observed  millions  of  time*  before  Newton  saw  it. 
Yet  from  thia  known  fact,  deeply  considered,  tbe 
law  of  gravitation  and  of  the  course*  of  the  heav- 
enly bodies  waa  all  at  last  deduced. 

The  surveyor  or  the  engineer  will  from  measured 
line*  snd  known  angles  upon  one  aide  of  a  river 
tell  tbe  width  of  tbe  stream  without  crossing  it. 
and  by  methods  somewhat  similar  will  determine- 
the  height  of  a  crag  or  peak  without  ascending 
it.  And  in  much  the  same  manner,  the  distances 
and  courses  of  bodies  of  tbe  planetary  world  are- 
ascertained,  by  the  measurements,  to  ' 
of  known  base  line*  and  tbe  angles 


know  aa  a  matter  of  fact  and 
exceed 

and 
when 
earned 

Ko*a  v.  Faust,  54  led.,  471. 
The  inequalities  and  inaccuracies  of  original 
surveys  must  be  expected,  looked  for  and  regarded. 
The  first  purchaser  lakes  title  from  tbe  Govern- 
ment for  the  tract  included  in  the  origins!  survey 
snd  its  meander  Unea.  if  there  be  such  lines;  be 
the  same  more  or  less  as  to  the  number  of  acres 
therein. 

Indeed  the  system  of  United  States  Survey  of 
land*  leads  unavoidably  to  certain  itiaccuraciee. 
It  is  exremely  doubtful  if  human  wisdom  be  suffi- 
cient to  prevent  such  a  result  under  any  system. 

The  law  and  Ihe  Instructions  concerning  the 
survey  of  the  public  lands  require  thst  the  lines 
forming  the  east  and  west  "boundaries  shall  be 
true  meridians ;  they  also  require  that  the  town- 
ship* shall  be  square,  six  miles  square,  an  irupussb 
I  ile  condition  ;  because  ss  the  figure  of  the  earth 
ia  not  a  true  sphere,  but  spheroidal  only,  these 

meridian  line*  must,  converge  toward  tbe  pole.  wayspropo«ing  to  itself 
The  north  line  of  a  township  must  alwaysbe  some  *' 
shorter  than  the  south,  and  this  inequality  in- 
creases as  the  survey  advances  to  tb*  north.  The 


authors  and  administrators  of  the  system  sdmit 
this  imperfection  by  providing,  as  ha*  before  been 
noted,  that  shortage  shall  be  thrown  north  and 
west;  andbyprovidinginsonieof  tbe  States  for  the 
running  of  what  are  called  "  correction  "  line*,  at 
an  interval  of  every  five  or  tan  miles  of  northing. 

Tbe  branch**  of  science  known  ss  topographical 
and  hydrographies]  engineering  ana  surveying 
approach  very  nearly  to  tbe  highest  region*  of 
pure  mathematics.  They  deal  very  largely  in  tbe 
mensuration  of  area*,  content*,  space*  and  dis- 
tances by  method*  similar  to  those  employed  In 
calculating  these  element*  in  the  solar  and  stellar 
world.  Yet  a*  all  the  various  rules  of  arithmetic 
are  said  at  last  to  be  reducible  to  but  simple  addi- 
tion and  subtraction,  so  with  these  so-called  su- 
perior department*  of  the  science  of  surveying  and 


the  simpli 

This  soaring  philosophy  sll  start* from  tbe  ground . 
From  it*  low  and  humble  perch  upon  the  e*  rth 's  sur- 
face, science  mounts  into  the  regions  of  the  fancy 
and  imagination,  and  converses  with  Ihe  sun*  and 
stars.  Great  improvements  have  been  made,  even 
in  the  last  half  century  in  tbe  means  and  methods 
of  surveying  and  engineering,  but  they  are  all  in  the 
same  direction,  they  constantly  propose  the  same 
turn  to  us.  that  ia,  to  find  out  tb*  unfrnotni  from 
the  known.    As  familiarly  illustrative  of  this,  el 


dent  upon  the  surface  of  our  globe. 
All  the  discoveries  in  science  and 


art  havs  had  their  beginnings  in  the 
yet  have  carried  their  deduction  as  to 
to  such  marvelous  extent  as  almost  to 
natural.     Moreover,  we    might  f 
through  tbe  whole  spacious  realm  of 
action,  to  find  only  that  the  unknown  is 

than  tbe  known— greater  and  yet 


CORRKCT10N. 
In  ^oixmraiNO  Ngws,  No.  17.  April  28,  in  the 
article  beaded  "  Pavement  of  Cities,"  credit  was 


given  to  the  American  Asphalt  Pavement  Co 
laying  certain  pavement  in  Washington 


for 

Cltv, 

D.  C,  which  it  seems  was  laid  with  the  "Trini- 
dad "  asphalt,  and  the  authorities  cited  snd  their 
low  me  to  relate  an  incident  in  the  life  of  one  of  i  commendatory  opinions  in  favor  of  the  asphalt 
the  first  land  speculators  and  explorers  who  visited  pavements  of  Washington  referred  exclusively  to 
thia  continent.  Sir  Walter  Raleigh  has  given  the  Trinidad  asphalt  aa  laid  by  A.  L.  Barber, 
name  to  the  capital  city  of  one  of  tbe  State*,  sod  Washington.  D.  C.  In  tbe  same  article,  wherein 
it  is  said  among  his  otb>r  titles  to  distinction,  that  Lieut.  Greene's  report  is  quoted,  the  word  "  Mid- 
he  was  among  the  first  persons  to  introduce  the  land  "occurs  In  lieu  of  "Trinidad."  How  this 
'  tobacco  into  England.  Sir  Walter,  at  thia  word  became  substituted  does  not  appear.  There 
a  high  favor  with  Queen  Elizabeth,  fre-  is  no  such  article  as  Midland  asphalt,  and  reference 
uently  indulged  in  the  use  of  tbe  odorous  narcotic  is  had  entirely  to  the  "genuine  Trinidad  asphalt " 

I  in  Washington. 


ail  line*  and  oorncrs.  And  the  same  remark  ap-  quenllv  mdulgecuu  the  use  or  tne  odorous  narcotic  is 
plies  in  the  or^hdly  Portions  •feMtfBBaa  j  t^yher  rwlueMm  her  P,^n^"jJ^^DO,e  °F*"  |  "J 
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CORRESPONDENCE. 

■ 

WIND  PRESSURE  ON  nRlIXIr*. 

Caw,  W.  *  V.  HCaVST,  N.  C.  I 
April  SO.  IWQ.  \ 
EnrroB  EkjiNkkkimi  N«w»: 

Prof  weionftl  engagements  nn  sorvcvs  have 
deterred  m*  from  Chi*  pleasure  of  rending  your 
valuable  imn  of  thin  year  until  verv  reoeotlv. 
mhrnrn,-  |  annuld  have  noticed  -  ■.  ooo  Mr  W«nl'« 
reference  to  it  fomifr  communication  of  mine. 
Ia  bin  article  on  "  Wind  Pressure  on  Bridge*,"  in 
the  4th  of  March  number,  Mr.  Ward  remark* 
that  the  two  formal*  proposed  for  finding  the 
vertical  load  thrown  by  the  wind  alone  on  ons 
trass  are  equally  accurate.  Very  true,  provided 
tt>-  lever  arm  for  the  wind  pressure  on  the  care  bt 
taken  an  suggested  in  mv  letter  in  Fmunkitoinii 
Nfwa  of  Oct.  M.  which.  I  Inter.  Mr.  Ward 
baa  not  done,  for,  a*  I  nn  lerstand  him.  he  give* 


The  action  of  the  wind  on  the  surface  or  th*  I  vcrsely,  or  bv  formula,  rerweannting  by  n»,  the  d«- 

deck  trusses  may  be  understood  from  the  follow-  grce  of  curvature,  wp  have  the 

lag  figure.,  where  the  force*  are  added  in  annular  Radius  of  nn  n"  curve  -  5T29.57H  -e  n",  (I.I 

it  ,»mii.t  to  the  above,  and,  conversely. 

...  n  ?!S  *  ""*  ,ram  I"  awnng  from  top  chorda,  in  thi  curvature  n"  -  37W.57H  -f-  radius,  [t.) 

li  a   i?m  ,1"t,om            ■»  the  enda.  From  equation  til  a  table  of  radii  can  be  eotn- 

'»  l"f  P*rt  of  wind  force  acting  on  the  oppo-  put -I  with  an  tuoch  facility  an  we  would  compute* 

"lU"    i—t  Vi  ,tia<  whiV"  """  ''""Iff*  •»  awung :  the  a  ruultiplicatioa  table.    Moreover,  the  two  figures 

part  of  wind  force  acting  on  the  chord  from  which  of  any  sub-chord  would  be  the  two  decimals  of  a 

Ibe  bridge  ■■  awong  is  not  shown,  as  it  gnes  di-  degree  in  the  curvature,    Thia  last  advantage 

rectly  thrmigh  the  lateral  system,  of  w.n.h  that  would  he  well  Mipplcmcnted  by  an  innovation  al- 
chord  la  a  pan.  to  the  abutment.    But  II  has  to  ready  well  intnalurcd  in  sum*  pmrta  of  the  country, 

be  transferred  to  the  other  chord  through  the  dl-  i  i.  <-.,  by  having  one  of  thebaic- verniers  of  the  traii- 

ag.mal  tie.  and  thence  to  the  abutments.  art  graduated  to  read  the  arc  of  I-  to  two  plane*  of 

In  both  figures  couple  H,  //,  -couple  IK,.  IK,,  decimal*, 

leaving  external  foreea  II,.  IF,  and  II".  .acting  on  It  has  been  objected  to  thus  scheme,  that  the  dif- 


■ 

H 

X 

«  t 

live  truss  at  the  point  cvwnidered, 

la  both  figure*  //,,  W,  and  ir,  are  the  aggre- 
gate reaction*  at  the  abutment*. 

It  ia  seen  that  in  Fig.  J,  IK,  lightens  the  load  on 
the  lev  ward  truss,  and  increases  it  on  the  wind- 
ward truss,  whilat  the  revere*  obtains  in  Kig.  3. 

N  intonation  of  the  minimum  stresses  due 

to  it  .  and  IK,  in  Ftg.  I.  taken  as  live  load,  with  I  teste  than  the  arc  hv  in.  The  chord  of  AO  ft.  of 
those  given  by  IK,  and  W,  in  Ftge.  8  wl  3.  give*  are  on  an  8"  curve  ts  tear  than  the  arc  by  |  In. 


fervnee  between'  the  length  of  the  arc.  and  the 
chord  would  lutnaluce  unwarrantable  discrepan- 
clea  into  the  work.  Thia  objection,  I  venture  to 
say.  has  come  from  an  incomplete  conaideration  of 
the  question,  for  it  doe*  not  exist  as  a  practical 
fact 

The  chord  of  100  ft.  of  the  arc  of  a  4"  curve  la 


the  total  effect  of  the  wind  on  the  deck  trusses, 
acting  as  vertical  load,  and  explains  what  Mr. 
Ward  has  ■■  .1  ,  ■  I  attention  to,  that  the  "disposition 


this  lever  arm  aa  the  "distance  above  top  of 
stringer  of  center  of  gravity  of  rolling  load  =  8.1 
ft" 

Now,  aa  explained  before,  this  distance  or  lever 
arm  should  be  taken  from  the  center  of  gravity  of 
the  wind  presenre  on  Ike  cars  to  the  top  of  fl..,r 
beam,  if  toe  stringer*  rest  on  the  floor  beam,  or 
to  near  the  top  of  connection  of  stringer  and  floor 
beam,  where  the  stringer  is  placed  between  the 
floor  beam*. 

This  is  evident,  when  we  consider  that  the 
horizontal  force  of  the  wind  on  the  car*  can  only 


of  the  maximum  et: 
bridge. 

We  now  come  to  a  more  imiiortant  point.  Khali 
the  increased  stmaaes  due  to  the  wind  be  provided 
for  in  the  sections  of  the  various  members  of  a 
bridge,  or  shall  we  neglect  them  altogether r 

As  an  individual  opinion  I  must  agree  with  Mr. 
tkitliieh  that  if  these  sti isniii  are  to  be  considered, 
tlien  Im-aiis*  they  are  an  rare  I  v  exTssrienced,  a 
""»ller  factor  of  safety  can  Is*  used  In  finding  the 
additional  sections  than  for  those  stems**  canned 
by  every  passage  of  a  train. 

Thus  suppose  13  per  rent,  has  been  added  to  the 
section  of  the  lower  chord  for  the  total  wind  load, 
taking  the  working  stress  at  15.000  lbs.  per  square 
inch,  that  for  car  and  dead  load  being  10,000  lbs. 
per  square  inch.  The  average  stress  now  per  square 


With  a  20  under  chain  these  diai'cepancles  are 

bus. 

The  following  table  shows  the  radii  as  computed 


varies  with  the  style  of  '  from  arc,  and  from  tlte  chord: 


be  transmitted  by  the  floor  beam*  to  the  chords 
and  thentM  to  the  abutments  by  the  lateral 
trussing. 

To  appreciate  this  moat  clearly,  we  must  con- 
aider  every  fore*  that  enters  into  the  problem. 
Thus,  in  rig.  1,  //  represents  the  force  of  the 
wind,  i«r  longitudinal  foot,  uu  the  car  surface. 
Now  conceive  two  equal  ami  opposed  horizontal 
forces  II,  and  II,.  each  equal  to  //,,  acting  along 
to*  floor  beam  ;  also  the  equal  opposed  vertical 


IK,  and  II",.  IV,  ami  II",  acting  on  the  side 
a.    This  does  not  afTi-ct  the  previous  status. 
Now  if  the  force*  It"  bare  such  a  magnitude  that 
Wx-Ha 

then  the  couple  II,  Hl  ia  balanced  bv  the  equal 
couple  It",.  II ",.  leaving  the  horizontal  force 
acting  on  the  flfxtr  brum,  the  force  II',  acting  as  a 
vertical  downward  load  on  the  leeward  tru  -»  and 
the  force  It",,  acting  as  a  vertical  upward  load  on 
the  windward  truss.  The  force*  ,'/  ,  IT,  and  II", 
represent  the  total  resisting  force*  at  the  two 
abutments. 

Now.  If  Mr.  Ward  has  taken  the  lever  arm  if 
only  to  the  top  of  the  stringer,  the  execs*  weight 
thrown  on  the  windward  trnss  is  certainly  given 
too  small  in  his  stress  sheets,  which  is  to  ho  re- 
gretted, aa  the  exact  percentage*  are  of  consider*. 
bb>  interest. 

If  wo  take  the  stringers  a  foot  and  a  half  deep, 
t  rncreaaw  in  the  lever  arm  y.  would  increase  the 
•  of  IK,,  about  18  per  cent,  in  this  instance. 
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the  fleld.  nrnt  of  tham  will  pas*  from  the  radius  of 
one  curvature  to  that  of  another  by  an  inner**  ratio, 


inclii*  1 1,1100  Ih*..  which  tscertainlv  within  bounds  tho"*h  ♦De»  know  »"•«  th«  ""JS  ar*.0?'7  *^ 
for  this  *xce,»tionai  loading.  I  proximate— using  our  jPfWf'»t  ubles— »aid.  not- 

In  a  paper  by  the  writer  on  "Maximum  Stresses  "'""i","  "fi  '  °  wondrr/"l!J,  ™™*  totmuU*  of 
in  Framed  IVidg**"  |V*n  N.wtrands  Science  H.mck  for  all  q.iest.i*»  of  rsi  Wd  cv.rve*.  Why 
Herms,  the  greatest  Mre**e*  caused  bv  exceptional  not  liar  a  scheme  truu  wdl  render  tbiaea^  method 
loading  were  taken  in  deaigninK  Hie  serliona.  using  ngonmfp  eorrrrl  f  Rankiue  mtprswd  we  mad. 
live  same  factor  t.f  safety  for  the  exceptional  a*  for  «xf  ihk  metlsod  uf  determining  the iradu  from 
the  usual  live  load.  Tha,  waa  not  atrictly  aevurale,  1  "'  V'i  "f  1  fl  ^"W*""  W  WKsntinrs 
aa  is  brought  to  mind  rmsrf  ftarcibly  now  hy  ,h,  j  <- Wtl  Engmeenng.  1 
pro|insit3cMi  to  include  other  exceptional  oases  of 
wiihI  hauling  under  the  usual  factor  uf  safety. 

Experiment  has  shown  that  millions  of  "repeti- 
tions of  a  certain  load  will  sooner  cause  rupture 
than  a  few  hundred  applications  of  a  greater  load. 
This  principle  baa  received  full  recognition  from 
American  engineers  in  designing  lateral  bracing, 


II,  C.  Pkajcsosj*. 

METHOD   OF    REPLACING   CHORD  BARS. 

Na-w  Yok*.  May  »,  1HH2. 
EMTnk  EMilMtKHiN'i  NKW*; 

In  the  tetter  on  "  Method  of  Replacing  Chord 
Rare,**  puhllnhed  in  your  issue  of  May  A,  "  Assistant 
Kn  .Ineer"  iawmngin  his  supposition  thattnetras* 
and  it  is  evident  that  it  must  he  carefully  attended  in  question  would  not  he  wilf-mipporting  under  the 
to  wherever  exceptional  loading  occurs.  Pmhahly  given  conditions.  As  long  as  the  Inwer  chord  KL 
the  simplest  way  for  engineers  and  rontraotura  to  u  not  cut.  any  possible  lack  of  stability  would 
avoid  the  evw-fecurring  computatiuii  of  thia  ex-  be  produced  by  the  changes  in  the  web  system. 
eeption*l  loading,  of  whatever  character  fur  every  In  this  system  we  find  In  the  figure  that  the'  strain 
truss  designed,  is  to  tabulate  once  for  all  the  in-  >n  the  vertical  EM  is  carried  to  f '  as  before  hy  the 
crease  in  stress  for  various  space*  for  through  and  1  diagonal  M< those  ill  B  and  /  instead  of  going  op 
deck  bridge*  ami  into  these  percentages  as  soffl-  /f/.  as  before,  now  pass  to  /.  and  f rum  there  pass 
ciently  near  the  truth  fur  subsequent  designs,  at  j  through  the  diagonal  CI  to  /  lu  cuinmoo  with  the 
least  where  these  penvntages  are  appreciable  in  strain  from  the  vertical  rV.lf.  The  strains  in  V 
amount.  Aa  it  stand*,  a  great  deal  has  to  he  home 
hy  the  factor  of  safety' — so-called— and  it  is  err 
tainly  well  to  diminish  the  amount  to  reasonable 
limits, 

If  tke  effects  of  temperature,  friction  at  the 
joints  and  at  the  abutment*,  misfitting,  etc..  could 
nil  Im-  tabulated  in  addition  to  the  effect*  of  the  ex- 
ceptional bnads  just  considered,  this  factor  of 
safety  wmdd  be  materially  reduced  and  bridge 
failures  should  he  rendered  less  fn-qurnt. 

Wiujak  Cain,  C.  E. 


why  is  rr? 

Fekrymii'iiii,  Mich,,  May  6.  IS*!. 

ElHTOK  E.IOINKKKISH  N'KW*  I 

On  page  1117  of  the  issue  of  your  journal  for  the 
'29th  tilt.  Ximnsl  asks  "  why  is  not  the  radius  of  a 
I'  curvr,   divided  by  ten,  the  radius  of  a  lty*" 
J  curve?*' 

|  This  is  nut  the  lintt  time  this  question  has  been 
,  asked,  yet  Ibe  auswer  is  short  and  the  remidy  bj 
simple. 

We  liave  not  in  practical  use  a  suitable  misliilu* 
for  passing  from  the  isdius  of  one  nsrvatar*  to 
that  or  another.  W*  use  the  chord  of  an  arc  of  I", 
whereas  we  should  uw  the  arc  itself. 

It  i*  well  known  that  if  wc  measure  the  radtusof 
a  circle  with  the  develop,*!  nn-  of  lu.  we  uhall  llnd 
it  to  be  v."'i>  If  then  we  assume  100  units  uf 
any  kind,  as  feel,  links,  etc..  as  the  lineal  value 
ofatiarcof  1°,  the  corrcj*]>onding  rotlius  will  be 
.j7-."9.3f<  uf  those  unit.*. 

It  is  also  knuwn  that  with  a  given  amount  of  arc 
(lineal  measurel  the  angle  subtended  will  vary  in- 
,  verse!)'  with  the  radius.  Whence,  in  tile  above 
uientioned  radius  of  a  1*  curve.  r»72ll.378,  we  have 
a  currect  modulus  for  paiuiug  from  that  nulius  to 
'  that  of  any  othi  r  degree  of  curvature,  and  esu- 


U,  then  down  H  to  .V,  front  .V  to  ••  through  iltag 
unal  AX,  and  from  .1  down  en-t-post  to  tin-  abut- 
ment. The  directions  Mfen  by  the  fnn'rs  show 
that  the  raJMtcra  ]ll>  and  IE  am  no  inorenecnt- 
sary  than  before,  and  lh«'y  could  Is-  omitted  with- 
out  affecting  the  stability  of  the  different  |<arL*. 
RiMighly  s|H-aking,  Liic  strains  in  the  modified  sys- 
tem in  CI.  I'll.  IIH,  /f.Vand  AN  are  doubled.  b*> 
cause  in  that  (sirt  of  the  truss  it  isclnuigisl  from  a 
double  lo  a  single  system. 

Now  if  the  lower  uburd  ha<l  been  cut  In  ATJL.  aa 
it  was  probably  desired  lu  do.  the  rase  would  have 
lieen  diflerent.  We  would  then  have  had  a  bend- 
ing f urce  at  H  in  vertical  CK,  which  would  doiil.t- 
lem  have  caused  a  rupture  at  that  point  and  n  col- 
lapse of  the  structure.  If  though,  instead  of  put  • 
I  tmg  In  the  unnecessary  counters  IE  and  ill)  thu 
I  piece  AT/  hail  been  insortssl.  of  sufficient  length, 
j  the  tru^s  would  have  been  self-sup|sirting  f<ir  litis 
case.  For  the  strains  in  verlii-als  and  diagonals 
woubl  have  taken  tlir  same  ilirecLniiui  a*  before, 
anil  the  strain  in  Isilloiu  ebon  I  would  have  been 
taken  up  by  the.  pi«*va  SII.  Ill  and  IM.  Imving 
all  the  lower  chord  lad  ween  .Vand  .V  without  any 
strain.  This  wonbl  permic  any  work  to  la;  done 
between  those  points  which  was  ntci.-ssarv. 

F„  A.  ROMfK*. 


Digitized  by  Google 


ENGINEERING  NEWS. 


Mat  13,  1882. 


Engineering  News. 


GEO.  H.  FROHT  

Tribune  Building. 


New  York  City. 


JULIUS  W  ADAMS.  JWt  AnMnl  A,  S.  C  at,  1 
•.  D.  T.  bl'KK  Aasoaav*  1 


HATrRDAY.  MAY   18,  1888. 


Tss 

3XXCB 


A1*ntnR 


itni*  roa  rss  Abv»mnT  or 
birty  arat  Keating;  at  Montreal  be- 
preaidancy  of 


edneatlay.  Aiujuat  "3,  under  tba  pi 
riix-rpal  Dawson.    The  headquarters  of  the 
.III  lie  at  HcOIll  University     The  dralir  an 

■aatee  that  |i  jap  bars  *»yw 


EDITORIAL  ANNOUNCEMENTS. 

Terms  nf  IB  bar  rlption.— To  the  Varied  state 
Canada  $*  per  Annum.  lr*cl<>ilr*r  piietA**;  All  jmu 
Europe.  AV  payable  In  advance    Kemltlaacea  ai  the  rink 
of  the  euhm-nuVr,    ualeaa  noule  r 
draft,  check  or  P.  O  order,  paya 

Trmi.  of  ASvervtelaar.- (laelnch.  12 Ham,  <m»  Innar- 
tn.n.tS;  tn.inih.IS  SO,  three  rmiolha,  »17:  six  months, 
$30.  one  rear,  |/>0.  HpeclaJ  rate  for  lAJire  vpaee  And  tone 
uxne  will  be  riven  on  application.  Adveruaemenle  inserted 
for  leas  than  three  mnnUia, 
time,  paral'le  ipiaru-rlr 


or  reentered  letter  or  by 
ble  kt  (Jso.  11  Pacer 


.  r*yable  In  advance;  for  leaurer 


Articles   for  _ 

Friday  n<>*. 


CONTENTt 


Drctric  Lamp*   140 

Cc3)i  ernlc*  Land  hurvey- 

tax  ...If* 

CkrereUrej  ISO 


 OMoaMcl: 

Wind     Pressure  oat 
JMtbrea  .!:,„.  r.  n .141 


Method''  nf  Bauiachur 
8ES  Bare  . 


to'** 

::::JB 

OarrrASv: 

MaJ  w.  J    Twlnln*  ..1M 

Kecejil  ln»auia»  ISA 

Thr  History  and  Htalle- 

Hoaaf  Axornran  Water- 

..::1S 


.N"^nCJ£8  OK  MKleTl.NUH. 


mil  tee  of  thr  Sr<7rrUr7,  and  It*  hoiVtlquArtrm  of  tb«<  S.»-trCj 
d»nn«  the  CtxiTfot*.»».  win  he  at  parfor  10.  Jxoii.ed.at.'.y  at 
bend  ot*  ■Uirt^M,  Willarde  Hr**J 

Hfm(«n  upon  arri>al  will  plenae  rcfdMcr  at  the  hotel 
ollVe  end  report  At  pnrtor  10. 

Tbf  wrnuuretneet*,  eo  f ar  m  perfected ,  i 

Tu«.l*t  fi*v  10,  10  a.  di  -MmUqc  for 
lectio*  of  t>Accn  of  Convention:  ArtDouiierrri*-n*  of  Pro- 

f»mmr .  Ftfadinr  nf  Paper,  and  Pnifna-xinrji!  IMM-uminni 
SO  (i,  si  — MtM'tlnfx;  rWc1>>ajr  of  Pnp»r*  and  Pivfi-aWlonaJ 
MaruankKte.  3  p.  m.— Visit  to  Capital.  Bp.  m  HmUz*, 
Annua]  Andrea*,  tr  Aahbel  Wdcfa,  E«q  ,  Pirn-de-o*  of  the 
Air»«rii-«n  Kocartv  of  CNil  F.nitf  r»e-'r-- 
w-,T^^r*t;r.  May  17.  Hi  a  re.— Via*  to  tba  WaiJMltti 
Monument  2p.nL.  -MmuAx;  K**ndin<c  or  l*apen  and  l*ro 
fr^ooal  Lrracuaatona.  .1  p  m.  Ktculv  HmUba?  of  live  8o- 
ototr  for  th<p  triiMMtitrn  of  bmwtm.  •  p  m  —  Mt^iinc; 
RMa.1  ut  <>f  }**tfn  and  PiMf.WtHia.1  P-MpWjg 

Tburadav,  Ma 7  18,  a.  m. —V^x cunaion  by  atarunbotU  on  th« 
VxAoaMc,  ICiamlnatton  0/  tbe  Harbor  of  Waabiaartoo  aod 
»W*  io  Mount  Vernon;  on  return.  Ti»4t  it>  the  Wajdi.nirti <n 
J-a*y  Tan)  11:111b  m  -~Kw%Aicn  by  th#  Pt^aAdaat  of  tba 
Sccarty  M  WUlant  Hall  aod  Ln  paflora  of  WUUrd'a  Hotai 
Kn-lay.  Mar  IB,  II  1  m  Excursion  to  the  H'aahlXMiion 
TDcHnetl  PUnf  and 
r  at  (itMitTtwUiwa 
I  Dt*t'umiV>L.a 


May  te,  0  a  no.-  Excursion 
Aquedart.  Cabin  John  Itrkljre  and  Ibe 
(  aiaatm  i-nrwi  In?  Ih«<  canal  and  rfi 
;  p  to  —  KAt-adUig  of  Pa|ef>r»  and  Profenal 

Tb<fn  will  aloo  probaOlT  b«*  lncludrd  In  tbe  proejamn»r  a 
e»!l  up.i«the  Kr«ld«)t  of  to*  l*nrl*-d  Ktatei.  Op(K>rlonill»-« 
mill  a£.  h»»  »flr.,rd-il  f<rra  rta*t  u,  in.  i»hlio  building;  for 


WlMADboaflr^Mt  f.TtfWlUi  lb«  iiohilr  builtHnt«i  f«r 

IIt^t^!^.unJ«^ 

;  .i»o  a  dn^c  about  ibe  city  of  \vVhhurlon. 


It.  aitdltkm  10 


to  In 


I»rornirtlon  of  >ome  Experlincata  on  th*  FVrw  of  Waiw, 

madn  duntitf  the  C'limti-uitlon  or  Wur%a  for  «H»Vf.ytu|t  thr 
Water  of   Sudbury  Rtvar  lo  Boatoa    A.  FUOay  and  T  V 


tor  undrr  Waler 

Ijpt  o  v..  M 
of  Metallic  Bftiarlur 


DBlnr 

Tanr*  U  for  RlfV  ftanct^;  Ca 
IWultaJ1  _ ' 


MettoonL 
O  F,  Mlcbaalia. 

O.  K.1 


Itnudard 

'rjnrnia. 


Accuracy  of 
8  HaJtTbt. 
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Re  porta  » IU  bn  rx  \**:i+mi  fn»ni  tba  Corajnttt 
Tine,  on  tne  frracrration  of  Timber,  on  Tenttnc 
aod  tboae*ub)octa  will  be  davcueved. 

TVe  lerryjiowrd  prrrritdoot  fi«r  tenU&f;  Irmi.  atenl  ami  nther 
atructurml  malariabi  wBI  alao  he  df«<uaard, 

Tno*  LiHOJUf  Caxiy  CnalrTnan  Local  Coao. 
Joan  Uooabt,  Hacretanr  A.  8.  C  K. 
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AMKairxM  Iitarrwrn  or  M|)»i«m»  'R»»r*txn»~ Pnai .tariivanr 
AJironwrajlxgiT    oa>  ran 
mert.or  of  thr  loatttute  wL 
in  Penrar  on  Monday,  Auk. 

wtllj1n.ha.bl7  -pe»t  la  thr  8  ate  A  aul«MsqTJtrnt  notice 
wtU  (Ira  the  drtnllrd  pruvraninta  nf  the  mraamr  and  tne  nr- 
ranfir^meriti.  which  innr  be  made  with  rellnnd  ooni|>aeii>a 
for  oxcuralcai  ratea  to  benrrf.  It  la  necrtnat y  that  the  Rec- 
n> utt  tfenuM  hnve  In  axiod  time  tbe  namea  of  tne  meeabera 
and  aaawriatra  nboeipnct  to  attend  tne  ■neetlnc,  with  tne 
cuxaber  of  Indlea  who  will  aeconjpai.r  them. 
It  ladeairabic  that  there  abould  be  a  lnnr*  nnenner  of 
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Aua:  fi|  SE    A  week  or  ten  day* 


We  are  obUzed  lo  tiutA  relter,  of  tba  I 
work!  for  valuable  ttema  of  new*  f 
lietchell,  land  twteror.  of  Sortb 
pampJilel  ,v*itAlnUiC  lAl>lni  at  laatroelli*  d* 
Wate  fram  ldus  to  lno,  with  noceaOA  tba  varlatlna  at  the 
coojpaAa.  the  aectilar.  the  annual  and  the  diurnal  change  , 
for  tbe  lotb  annual  reaoit  of  the  atrpertoieadeat  of  atreeta 
an  J  aawwre  to  tba  city  council  ttt  flprttu;Aelil.  Maaa. 


SEWAGE  OF  INLAND  TOWNS  AND  CITIKS. 

The  HUte  Bottnl  of  Health,  LoBarr  and  (Charity 
<if  tbe  KIaU.  of  Muaaachuetta  had  nibmitted  to  them 
the  queallon  uf  the  future  aewerni|r  of  the  City  of 
Woroetter,  Mau.,  In  view  of  the  probable  pollu 


an  opportunity  for  A  brief  and  well  condensed  ex. 
bibition  of  the  principles  and  practice*  attending; 
tbe  generally  received  methods  of  utiliaing;  city 
aevragr,  more  particularly  for  inland  towns.  A 
very  mistaltctn  opinion  eiiatn  a*  to  the  high  value 
of  city  sewage  for  agricultural  purposes,  and  very 
crude  notions  are  occasionally  advanced  in  favor 
of  some  mt  ney  value  being  attainable  under  any 
and  all  circumBtances,  and  wbicb  can  scarcely  be 
succ^essfuUy  combatted  abort  of  an  'exhauaUve 
treatise  of  the  entire  subject,  involving  folio*  of 
experiments  and  failure*.  In  this  report  the 
whole  ground  is  covered  and  results  alone  stated, 
and  by  expert*  who,  devoid  of  any  personal  bias, 
bring  to  the  subjrx-t  conclusions  derived  from  long 
study  and  experience  and  great  scientiBc  ability. 
In  the  Importance  of  extending  the  knowledge  of 


this  subject  no  apology  is  uec»-s*ary  for  reproduc- 
ing copious  extracts  from  this  report. 
"  For  the  purposes  of  this  report,  it  is  aaaumed 
,  that  the  dry-weather  flow  of  the  sewers  of  the 
Uoo  of  the  Black-stone  River,  and  made  a  special  city  j^,  s.ooo.OOO  gallons  per  da v  2  000  - 

report  thereon,  embracing  a  report  of  a  project  by  ^  gul_lo£of  which  vmpt).  jnto  MfiJ  Brook  above 


Col.  Waring,  made  to  a  committee  of  tbe  town  of 
Millbury,  whose  inhabitants,  residents  below  the 
City  of  Wrxrceater  on  the  lllackstone  River,  were 
interested  in  tbe  question  as  to  the  henlthf ulneaa 
of  their  locality:  and  alao  the  project  of  a  board 
of  expert*  on  the  part  of  the  State  Board  of  Health, 
consisting  of  Dr.  C.  F.  Folsom,  Joseph  P.  Davis, 
C.  E.,  of  this  city,  and  Dr.  H.  P.  Waloott.  The 
Board  recommended  tbe  adoption  of  the  plan  of 
the  latter  gentlemen  in  preference  to  that  of  Col. 
Waring.  The  latter  consisted  in  separating  the 
dry  weather  flow  of  the  sewsge  of  tne  city  and 
the  early  storm  washings  of  the  sewers  from  tbe 
water  of  Hill  Creek,  an  affluent  of  the  BUtckaUme, 
receiving  at  present  about  two-thirds  of  the  citv 
sewage,  or  2,000, 0U0  gallons  daily.  M.  Allowing 
the  earthy  matters  of  the  sewage  to  subside.  8d. 
To  screen  out  the  ooaroer  objects.  4th.  Expose  the 
screened  sewage  in  a  thin  sheet  to  tbe  air  during 
its  rapid  flow  for  a  distance  of  AOO  feet,  in  an  open 
wooden  conduit  20  feet  wide,  at  a  sharp  fall  (about 
1  in  250).  1Kb.  Carry  it  at  a  low  velocity  for  about 
10  miles  through  ditches,  to  be  opened  for  the  pur- 
pose, bordered  by  rank-growing  trees  or  bushes— 
Alternating  from  one  to  a  second  set  of  ditches  as 
often  as  necessary,  say  onoe  a  week,  so  cs  to  give 
each  set  a  dry  week  for  aeration  of  tbe  sulended 
matter*.  8th.  To  spread  the  resultant  effluent 
over  190  acres  of  wooded  swamp  land,  giving  each 
area  two  days  out  of  three  for  aeration.  The  total 
natimated  cost  being  slated  at  1 208,600. 

The  plan  recommended  by  the  Slate  Board  be- 
ing that  proposed  by  the"  experts  above  named, 
was  briefly  as  follow*: 

Tbe  present  population  of  Worcester  is  &8,800, 
with  a  yearly  increase  for  each  five  years  of  alittl* 
over  20  per  cent.  The  populated  area,  of  the  city 
ia  3.000  acres,  of  which  1,800  are  already  enweretf. 
Total  length  of  sewer,  exclusive  of  Mill  Creek,  ia 
W  mile*.    Average  rainfall. «H  inches. 

Tbe  ground  f reexes  from  three  lo  five  months  in 
the  year  to  a  depth  of  from  1  to  S  ft.  Tbe  snow 
covers  the  ground  from  a  few  weeks  to  8  or 
4  months,  from  1  to  8  ft.  deep.  The  monthly 
average  of  temperature  being  on  a  mean  47' 
Fahr. 

The  dry-weather  sewage  of  the  city,  ss  well  as 
that  proper  to  tbe  valley  of  Mill  Creek,  is,  by  a 
separate  system  of  new  era.  brought  to  the  inter- 
section of  this  brook  with  Biackslone  River.  A 
pumping  station  located  here  elevates  the  city 
sewsge  about  T  ft.,  into  a  42-in.  conduit,  which 
carries  all  tbe  sewage  to  be  dealt  with  estimated 
at  8  millions  of  gallons  daily,  for  about  2  miles, 
to  a  small  subsiding  tank,  beyond  which  an  area 
of  75  acre*  is  prepared  by  underdrawing,  etc.,  for 
the  intermittent  downward  filtration,  daily,  of 
this  amount  of  sewage,  which  method  ia  recom- 
mended as  the  moat  suitable. 

The  estimate  covers  the  expenses  of  thoroughly 
sub-draining  tbe  filtration  land  to  a  depth  of  six 
feet,  tbe  oost  of  leveling  and  preparing  tbe  sur- 
face, clearing  and  grubbing,  and  of  building  a 
complete  system  of  carriers.  It  i*  as  follows  : 
Separate  svatera  of 
rumpls*  ' 
r»,if.u  w 


Cambridge  street,  and  1.000,000  gallon*  at  Cam- 
bridge street.  Twenty-eight  hundred  bouses  are 
connected  with  the  present  sewers ;  4,000  booses 
are  not  tvtnnected.  There  are  89  woolen  and 
cotton  mills,  besides  a  few  Iron  works,  saw  mill*, 
grist  mills,  a  tannery  with  shambles  on  the  river 
and  it*  tributaries  shove  the  sewer  outlet.  About 
•W  gallons  of  the  water  supply  are  used  per  in- 
dividual. •  •  •  We  have,  therefore. 
000  gallons  of  sewage  to  deal  with  dally, 
tbe  chemical  analyse*  show  to  be 
twice  as  dilute  as  the  sewsge  of  English  I 
mixed  with  a  brook,  whose  daily  flow  ranges  f 
1,000,000  to  40,000,000  gallons,  not  including 
tremrs  in  a  rapidly  growing  city. 

"  Mill  Brook,  with  its  accumulated  sewage, 
empties  Into  the  Blackstone  River  at  a  point  about 
three  miles  above  tbe  more  thickly  populate*!  por- 
tion (the  village)  of  the  town  of  Millbury.  The 
river  flows  parallel  to  and  alongside  of  tbe  main 
road  connecting  Millbury  with  Worcester,  and  at 
a  point  about  midway  is  ponded  by  a  dam.  Here 
a  considerable  portion  of  the  solids  held  in  sus- 
pension are  deposited,  and  a  nuisance  is  c  rented, 
In  tlie  town  of  Millbury  are  a  number  of  dams,  at 
each  one  of  which  some  further  deposition  occurs; 
and  along  the  whole  course  of  the  stream  for  some 
inlle»  below  Worcester  putrefaction  of  the  organic 
constituents  of  the  sewage  take*  place  (moat 
Jdly  in  the  summer  months),  and,  as  a  censetjne 
offensive  gases  are  liberated,  wh' 
the  cause  of  ootnplaint  of  this  method  of 
ing  of  the  sewage. 

"Tbe  deposits  undoubtedly  stimulate  and  in- 
creAse  the  growth  of  squstic  plants,  and  are  I" 
as  welt  as  by  their  own  hulk,  hssteningt 
of  filling  up  tbe  ponds.  This,  too,  la  a 
complaint  by  tbe  Millbury  mill-owners.  It  is  a 
belief  of  the  people  dwelling  on  and  near  the  banks 
o(  the  stream  that  a  perceptible  injurious  effect 
upon  the  general  health  lias  been  produced,  and 
this  belief  is  shared  in,  to  some  extent,  by  the  res- 
ident physicians. 

"  That  the  stream  at  time*  i*  very  offensive  la 
uuite  evident,  and  that  this,  in  connection  with 
the  gradual  filling  up  of  the  ponds,  will  soon  de- 
preciate the  value  of  property  In  It*  vicinity,  un- 
less some  other  than  tlte  present  method  of  dis- 
posing of  tbe  sewage  of  W  ore-enter  is  adopted,  i* 
beyond  question.  It  should  be  stated,  however, 
that  a  not  inconsiderable  portion  of  the  pollution 
of  tbe  river  below  Millbury  ia  contributed  by  the 
mills  of  that  town  situated  on  the  main  stream, 
and  on  Slngletary  Brook. 

"The  stream  four  miles  below  the  sewer-outlet 
is  unmistakably  polluted;  twenty-five  miles  down, 
the  impurity  is  all  but  lost  to  chemical  tests.  At 
bury  the  water  is  unfit  for  the  nicer  manufao- 
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Tin-  rati  ma  ted  yearly  coat  of  pumping  is  83, 51X1. 
This  scheme  is  considered  complete  in  itself,  and 


B.  P.  Romeiu.  Praaldwt, 

17  Park  Place,  New  York  i  ley . 
RjcBAan  Pkabcb, 

■  of  Local  t 


sewage 

visable 


ample  provision  for  the  purification  of  the 
i  of  Worcester  ;  but  should  it  be  thought  ad- 
to  supplement  it  with  broad  irrigation, 
with  a  view  to  a  more  complete  and  better  utiliza- 
tion of  the  sewage,  the  cost  and  preparation  for 
irrigation,  estimated  approximately  at  about  |IOO,- 
000,  should  be  added  to  tbe  above  estimate. 

In  calling  attention  ss  we  have  done  to  this  de- 
of  Expert*  it  ia  thst  it 


Millbury  t 

turing  processes,  and  for 
decidedly  offensive.  * 

"  Considering  the  extreme  heat  and  cold  of  the 
climate,  the  heavy  rainfall,  and  the  great  dilution 
of  the  ssrarage,  the  difficulties  in  the  way  of  a 
satisfactory  diaqaKal  of  the  sewage  of  Worcester 
ate  far  beyond  those  of  any  other  town  where  the 

auestion  has  already  been  met;  so  that  any  scheme 
iat  may  be  proposed  may  be  said  to  be  experi- 
mental to  a  certain  extent ;  and  to  be  successful, 
and  not  create  a  greater  nuisance  than  it  abolishes, 
it  must  be  costly  in  the  original  outlay,  and  in- 
volve alao  a  considerable  yearly  expense. 

pollution  of  streams  have  been  adopted  or  cx- 
perimrmted  upon  ia  England.  They  may  be 
classified  as  follows: 

"  I.  Kimple  subsidence  in  tanks. 

"8.  Chemical  treatment  or  precipitation  in  tanka. 

"8.  Filtration  through  artificial  Altera 

"  4.  Intermittent  filtration  through  natural  soil. 

"  5.  Broad  irrigation. 

"The  first  and  third  are  very 
doned.   They  Bimpty  remove  fli 
ing  all  the  pntrescible  actable*  t 
when  putrefaction  I 

"The  second! 
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afterward  need  as  a  source  of  water-supply,  and  la 
on*  that  a  Dumber  of  towns  an-  constrained  to 
adopt  for  want  of  land  proper  for  filtration  or  irri- 
gation .  It  remove*  all  the  solids,  and  a  small  per- 
centage of  the  anluhle  rlemenla;  and  the  chemicals 
used  In  the  various  processes  tend  to  fix  the  re- 
maining putresrible  elements  in  variooa  degree*. 
Over  sixty  different  precipitation  pfOOB—  hare 
been  proposed. 

"  The  cheapest  one  la  that  known  aa  the  lime 
process,  in  which  about  one  ton  of  lime  is  added 
to  each  million  of  gallons  of  sewerage  of  the  En- 
glish standard  of  dilution. 

"  The  sewage  ia  then  allowed  to  flow  very  sU  w- 
ly  through  a  eerie*  of  carefully  constructed  tanks 
in  which  the  floating  solid  matter,  snd  that  pro- 
duced by  the  chemical  action  nf  the  lime,  are  de- 
posited, forming  what  is  technically  termed  'sew- 
age aludgr.'  When  the  sludge  haa  accumulated 
to  a  few  inches  in  depth,  the  supernatant  liquid 
la  carefully  drawn  off.  and  allowed  to  flow  over 
irrigation  fields  or  Into  the  neighboring  stream. 
The  sludge,  consisting  in  this  state  of  90  per  cent, 
of  water,  is  remoTed  i usually  by  pumping),  and  is 
finally  disposed  of  in  eome  way.  After  being  ex- 
posed to  the  air  for  a  year  in  the  climate  of  Eng- 
land, it  still  contains  TO  per  cent,  of  water. 

"  It  may  be  allowed  to  accumulate  on  the  land, 
or  it  may  be  dug  into  the  sod  to  wrve  as  manure. 
It  is  usually  given  away,  or  sold  (if  passible)  when 
partially  dried.  It  «  aometimea  artificially  dried 
at  great  expense,  when  Its  bulk  la  so  reduced  that 
it  becomes  s  salable  manure. 


at  the  year :  in  others  they  i 
cart  it  away  when  given  to  them. 

"  There  are  many  other  chemicals  than  lime  in 
use  in  the  precipitation  processes,  many  of  which 
produce  a  slightly  better  efltuent,  and  a  more  valu- 
able sediment  (if  a  comparison  of  the  value  of 
materials  that  are  practically  worthless  may  be 
made),  and  much  less  of  It.  In  these  respects 
tbey  are  to  be  preferred,  but  under  most  circum- 
stances they  are  more  costly.  Where  the  sludge 
can  be  allowed  to  accumulate  without  causing  a 
nuisance,  the  lime  process  will  usually  be  adopted , 

greater  portion  of  the  putreacible  element  than  in 
other  processes. 

"  Where  possible  this  effluent  should,  in  all  pre- 
cipitation processes,  be  passed  through  the  anil  be- 
fore entering  the  stream. 

"  For  the  treatment  of  the  dry-weather  sewage 
of  Worcester  we  may  assume,  in  the  absence  of 
actual  experiments,  that  between  two  and  three 
tons  of  lime  per  day  would  be  required;  that  from 
forty  to  sixtv  ton*  of  wet  sludge,  with  90  per  cent, 
of  water  in  it,  will  be  produced  daily;  and  that  the 
cost,  exclusive  of  interest  on  cost  of  works,  would 
be  from  tlO.OOu  to  $15,u00  per  year.  This  is  under 
the  assumption  that  the  sludge  is  allowed  to  accu- 
mulate or  is  given  away.  It  ia  not  probable  that 
it  could  be  sold  unless  first  treated  by  some  proc- 
ess, which  would  be  at  a  loss. 

"  To  create  no  nuisance  in  hot  weather  by  any 
precipitating  process  ia  simply  impossible,  but  the 
stench  need  not  at  any  time  be  a  serious  matter  to 
the  town  if  the  works  are  a  mile  or  two  distant. 
It  can  safely  be  said  that  nothing  but  a  large  ex- 
penditure originally,  extreme  cam  snd  a  liberal 
appropriation  each  year,  will  prevent  a  nuisance 
from  being  established  If  this  method  be  adopted. 
The  resulting  '  cleansed '  water,  not  having  re- 
in it  the  soluble  filth,  decomposes  and 
icIIs  unless  still  further  purified 
by  running  it  over  land  in  irrigation.  The  whole 
process  is  quite  incomplete  so  far  as  purification  of 
streams  is  concerned,  and  on  account  of  its  much 
greater  expense  than  that  of  irrigation  ia  justifi- 
able only  where  something  must  bo  done  and 
enough  land  cannot  be  got  for  irrigation. 

•■Tliv  fourth  method,  or  that  of  int 
filtration,  is  usually  employed,  when  at  all, 
auxiliary  to  broad  irrigation. 

••  It  consists,  per  at,  in  passing  intermittently  as 
large  volumes  of  sewage  through  carefully  pre- 
pared land  aa  can  be  made  to  paaa  and  produce  a 
satisfactory  effluent.  In  moat  cases,  where  any 
considerable  area  ia  acquired  for  the  purpose,  the 
net  loss  is  diminished  by  cultivating  crops,  as 
that  cannot  be  done  where  the  greatest  amount  of 
sewage  that  can  be  filtered  is  used. 

"  The  land,  no  matter  how  porous  naturally  it 
may  be.  is  thoroughly  underd rained  ;  and  to  get 
the  beat  results  the  surface  must  bit  shaped  to  level 
terrace*.  If  crops  are  to  bs  grown,  it  should  be 
further  prepared  in  ridges  and  furrows — the  former 
for  the  growth  of  the  crops,  the  latter  for  tins  dis- 
tribution of  the  sewage  to  their  roots. 
Intermittent  downward  filtration  has  been 
in  Merthyr  Tydvll  la  Wales:  but  it  has 
•  abandoned  in  favor  of  ordinary  surface 
irrigation  and  modified  intermittent  downward 
filtration,  as  no  crops  of  value  could  be  raised 
where  the  amount  of  sewage  per  acre  (100.000  gal- 
lon* daily)  is  so  great.  It  is  very  seldom  that  land 
cam  be  found  porous  enough  for  that  method  of 
disposing  of  sewage,  there  being  only  owe  town  | 


eewsgv-farm  at  Gennevilhers,  and.  commonly 
speaking,  the  products  of  tbem  find  ready  sale. 

"All  sewage-farms  that  are  not  managed  with 
care  are  nuisances.  There  should  never  be  exces- 
sive nuisance;  and  offensive  odors  can  be  avoided 
in  the  climate  of  England,  a*  they  can  probably 
also  be  prevented  here,  if  sufficient  land  i*  avail- 
able. 

-  The  beat  practicable  treatment  of  the  difficulty 
ia  upon  the  principle  adopted  for  Paris:  and  this 
can  be  made  satisfactory  from  all  points  of  view, 
amounTthiit  excellent  crop*  can"  be  iaised,  and  thia  ,  except  that  of  profit.   The  plan  consist*  in  having 
has  actually  been  the  practice  in  several  towns  a  large  tract  of  Und  upon  which  the  sewage  may  tie 
that  have  recently  adopted  intermittent  down-  poured  when  that  is  for  the  advantage  of  the 

*   [don  la  crop*,  and  in  bring  able  to  dispose  in  some  other 


!  (Kendal,  in   England)  where  any  considerable 
1  quantity  of  sewage (nearly  a  million  gallons  daily 
!  on  five  acrea)  is  now  treated  to  the  full  extent  in 
\  that  way.    Intermittent  downward  filtration  dif- 
fera  from  ordinary  sewage  irrigation  simply  in  the 
extremely  porous  character  of  the  soil  selected,  in 
]  the  great  amount  of  sewage  used  per  acre,  and  in 
the  abandonment  of  any  attempt  to  raise  crops  of 
any  real  value:  although,  by  taking  more  land 
than  waa  at  first  designed  by  Denton,  the  amount 
of  sewage  used  to  each  acre  may  be  so  moderate  In 


ward  nitration  In  England,  of  which  Abingdon  is  ,  crops, 
perbape  the  best  Illustration. 

"The  theory  of  the  process  la  well  described  in 
the  report  of  the  English  Rivers  Pollution  Com- 
mission, that  such  a  filter  ia  not  a  mere  mechani- 
cal contrivance:  It  iaa  machine  for  oxidising,  and 
thus  altogether  transforming,  as  well  a*  for  merely 
separating,  the  filth  or  dirty  water.  A  field  of 
porous  soil  1 1  rigs  ted  intermittently  virtually  per- 


f  all  that  ia  not  wanted  on  the  farms. 


Thia  other  way  in  Paris  now  consists  in  dump 
Seine     By  the  new  plan  I 


forms  an  act  of  respiration,  copying,  on  an  enor- 
ofa  breathing  animal; 


ing  it  into  the  river 

will  be  conveyed  to  an  immense  uncultivated  tract 
of  land  owned  by  the  State.  Neither  of  these 
method*  would  be  available  for  Worcester.  We 
know  of  no  other  scheme  so  practicable  as  being 
able  to  provide  for  all  the  ordinary  sewage,  by 
modified  intermittent  downward  filtration,  and 
procuring  several  hundred  acres,  upon  which  sur- 
face irrigation  may  be  attempted,  and  extended 
from  year  to  year. 

"  Whatever  may  be  the  means  adopted  to  purify 
the  sewage,  the  first  step  must  be  to  separate  it 
from  the  very  great,  but  extremely  variable, 
amount  of  w-ter  uniting  with  it  in  the  brook,  and 
to  provide  for  the  direct  discharge  of  storm  over- 
flows into  the  stream,  thereby  involving  a  consid- 
erable outlay  of  money  in  so  thanking  the  present 
sewerage  system  of  the  city  as  tol  fulfill  these  re- 
quirement*. 

"  An  exact  comparison  of  the  annual  cost  of  the 
precipitating  system  and  of  sewage-irrigation  ia 
^lli  ™,u!  not  practicable;  tho  actual  fact*  in  these  respects. 

7i,L  wherever  eitt  er  hss  been  adopted,  having  been  al- 
oubt,  the  |  moet  tJw|iy,  (lilu,(ipo|nUn_  wheo  compared  with 

the  estimates.  The  difficulties  which  must  be  met 
are  new,  and  their  coat  must  be  decided  largely  by 
experience.  Probably  the  annual  loss  by  precipi- 
tation would  be  between  ten  thousand  and  five- 
thousand  dollars.  A  favorable  view  of  irrigation 
in  Worcester  would  be  that,  in  the  best  years, 
>Z".^ZL\  ill",'  r^'ll  !  with  skillful  and  economical  manairsuieut,  there 
be  used  in  ordinary  mJj?ht  ^  ^  w  Wymd  ^  ioUmmt  on  the  cost  of 

the  works,  and  that  at  most  the  deficit  can  hardly 
The  fifth  method,  or  that  of  broad  irrigation,  ]  ^  0Ter  fa  thousand  dollars  a  year,  pumping  in- 


mous  scale,  the  lung-i 
for  it  is  alternately  receiving  and 
and  thus  dealing  as  an  oxidixlng  agent  with  the 
filthy  fluid  which  is  trickling  through  it.  A  suffi- 
cient extant  and  depth  of  porous  soil  having 
periodical  intervala  of  rest,  during  which  the  soil 
drains  itself,  and  becomes  refilled  with  air,  cer- 
tainly must  be  the  beat  possible  straiaer.  oxidizer, 
and  nlterer  of  water  containing  nauseous  organic 
impurities,  both  suspended  and  dissolved. 

"  At  (Juinaigamond  there  is  an  area  of  land 
fairly  well  suited  for  modified  intermittent  filtra- 
tion of  sufficient  extent  to  dispose  of  all  the  sew- 
age of  Worcester.   The  result*  of  thi*  method 
far  as  the  quality  nf  the  effluent  Is 
be  quite  satisfactory;  and.  without  d< 
yearly  loaa  will  be  very  much  leaa  than  with  the 
precipitation  process.    If  intelligently  managed, 
the  crops  should  partly  repay  the  cost  of  labor  and 
pumping,  and  possibly  also  in  good  years  the 
whole  of  It.  inasmuch  a*  we  propose  distributing 
only  40,000  gal  Ions  ofsewage  to  the  acre,  or  one- fifth 
as  much  a*  la  the  practice  in  Kendal,'  but  about 
twelve  times  a*  much  aa  could  * 
surface  irrigation. 


ia  used  with  more  or  leas  modification,  in  varying  duded. 
degrees  of  efficiency,  in  nearly  fifty  towna  of  Ureal  j 


of  the 


•'  To  properly  dispose  of  the  present  sewag*  of 
Worcester  hv  irrigation  would  require  nine  hun- 
dred or  a  thousand  acres  of  land,  which  wWwMI 
need  to  be  increased  in  tho  near  future.  Unfcrv 
tunately  so  large  an  area  of  suitable  soil  conven- 
iently located  is  not  at  command  exoept  by  ex- 
pensive pumping.  We  have  therefore  considered 
broad  irrigation  only  In  connection  with  modi- 
fled  intermittent  filtration,  and  simply  aa  a  possible 

",,  of  redo 


Britain,  for  about  one-eighth  of  the  sewsge 
city  of  Pari*,  aa  an  Important  part  of  the  com- 
pleted portion  of  the  sewerage  of  Berlin,  Stuttgart 
and  Brussels,  and  for  the  disposal  of  the  whole  of 
the  sewage  nf  Dannie  in  the  porous  beach-sand  of 
the  shore  of  the  Baltic  Sea.  In  no  place  ia  there 
a ; pecuniary  gain  from  the  operation  where  the 
sanitary  portion  of  the  problem  is  fairly  solved. 
The  yearly  deficit  varies  in  Oreat  Britain  from  a 
few  hundred  dnlliirs,  or  the  value  of  the  time  of 
the  person  directing  it,  in  small  towns,  to  several 
thousand  dollars  in  larger  places. 

"  In  Dantxic  the  contractors  for  the  sewerage  of 
the  city  were  required,  as  part  of  their  agreement, 
to  dispose  nf  the  sewage  br  irrigation  for  a  period  ¥*  m*wmKf 

of  ysarT  The  sewage  of  Parii  constituted  from  io"°"!;t*  MUu*thra  "J0"  »  '"T  , a?  <™ 
one-twelfth  to  one-fifteenth  of  the  dry-weather  »5^,"',that„"'e  ^th  «l»atrtnutad  per  acre 

How  of  the  Seine,  being  also  umwually  offensive  ^^^S1- 1^ 

and  with  an  excessive  amount  of  solid  deposit,  so  ™»  the  suci-eeoful  raising  of  crops.  Ordinary 
that  the  nuisance  was  so  great  as  to  demand  even  *  irrigation  may  he  applied  by  private  per- 

a  costly  remedy.  •»  f"  -         mBT  06  «  o*™8*  toth*  <=™PJ. : 

"  A  light  loam  with  •  •.oi~.ii  ..f  m»l  u  i— »  I  ",r 


to  be  determined  by  experiment,  of  reduc- 
ing the  net  yearly  loss  to  the  city  in  disposing  of 
its  sewage  by  the  latter  process. 

•'  We  therefore  recommend,  as  the  moat  practi- 
cable and  least  expensive  method  of  disposing  of 
the  sewage  of  the  city  of  Worcester,  intermittent 
—  upon 

I  dadv 


a  subsoil  of  gravel  is  heat  I  th«  ground,  Bflwerar,  energy*  Wy 

adapted  to  the  purpose  of  sewage-Irrigation,  and  i'™1  *J9E2&i?A h""  wa*t°'  Kh"th"  th« 
300  acrea  of  it  may  be  made  to  sufficiently  clew**  ttt"°er"  «•       "cmltjr  choose  to  make  use  of  any 
1,000,000  gallons  of  sewage  daily.     With  that  ot "  n<>t- 
quantity,  however,  it  would  be  often 


RAWIJNSON  ON  SYSTEMS  OF  SEWERAOE. 


pour  the  sewage  on  the  Und  when  the  soil  was 
already  wet  enough,  or  even  too  wet,  for  the  crops, 
mi  that  agricultural  loss  would  bs  the  result;  and 
in  heavy  rains  it  would  not  be  always  possible  to 
purify  at  all  the  sewage,  which  would  simply  flow 
over  the  land  to  the  nearest  stream. 

>'  With  leaa  than  800  acrea  of  land  to  every  mil- 
lion gallons  of  sewage,  any  crop*  but  grass  might 
be  almost  ruined  in  a  wet  season,  unless  the  excess 
of  water  and  some  of  the  sewage  could  then  pass 
into  some  stream;  and  it  must  be  a  matter  ef  ex- 
periment whether  there  would  be  any  nuisance  in 

case  of  an  extremely  hot  day  following  along-  fore  "presumed  to  bs 
continued  rain.  To  fully  satisfy  the  agricultural  ours  : 
part  of  the  problem,  1,000  acres  should  be  provided  "Sites  vary  so  much,  sa  may  also  oil 
for  each  one  million  gallons  of  daily  sewage,  al-  conditions,  that  it  will  be  imrsssible  to  ft 
though  a  fair  result  may  be  got  with  a  far  leas  all  point*  to  be  settled  by  similar  questioi 
At  beat,  no  one  plot  of  land  should  Is-  irri  •  j  thing,  however,  I  utterly  repudiate  ia  the 
day 


We  have  seen  it  stated  by  the  advocate*  of  the 
separate  system  in  this  country  that  Robert  Raw- 
hneon,  the  well-known  English  engineer,  and 
author  of  "Suggestions  ss  to  the  Preparation  of 
Plans  for  Main  Sewerage  Drainage  and  Water 
Supply,"  was  an  advocate  of  the  separate  system 
of  sewering  in  opposition  to  the  combined.  We 
take  occasion  to  quote  from  an  exchange  a  few 
paragraphs  hearing  upon  this  point,  from  a  letter 
lately  written  by  Rswlinswn  himself,  sod  there- 

The  italics  are 


gated  more  than 


weather.  In  time  of  wet  soil  any  crops,  except 
coarse  grass  of  course,  would  be  injured  by  pour- 
ing additional  water  upon  the  ground;  ami  the 
quantity  of  coarse  grass  that  can  be  raised  on  a 
sewage-farm  with  profit  is  limited  to  the  amount 
that  njiy  be  cut  and  fed  fresh  to  live  stock.  A 
dairy  farm  is  the  best  use  possible  of  sewage-irri- 
gated land,  if  it  be  near  a  large  city  where  milk 
finds  a  ready  sal*. 

"  On  an  ordinary  sewage-farm  all  crops  may  be 
raised.    A  large  hotel  in  Paris  ia  supplied  with 


In  eight  in  favorable  to  make  a  rule  of  three  sum  of  the  question  of 


town  sewering— as,  for  instance,  given  the 
and  the  rainfall,  and  then  asking  of  what  dimen- 
sions shall  the  sewers  her  It  is  well  known  that 
the  tall  of  rain  is  irregular,  and  also  that  there  are 
excesses  which  are  overwhelming,  especially  in 
the  tropica. 

"  But  thunder  showers  outside  the  tropics  can 
precipitate  deluge*  of  water  for  ahorter  periods, 
though  the  fall  may  not  mount  up  to  80  in.  ver- 
tical In  34  hours. 

If  I  must  formulate  for  the  tropica,  whioh  I 


fruit*  and  vegetable*  of  the  best  quality  from  the  '  have  done,  as  for  Calcutta,  Bombay  and  Madras,  I 
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have  said  the  heavier  the  rain  the  lew  In  diameter 
the  main  «ew«ii  intended  for  house  drain*  should 
be,  «u  thai  in  my  opinion  Col.  Waring,  at  Mem- 
phis. ha>  hit  the  right  nail  on  tbe  head.  I  how- 
ever, insist  on  right  lines,  true  gradient*,  tide  en- 
trances, inan-hoYcs  and  lamp-hole*,  full  ventila- 
tion, and  the  removal  of  roof  water.  Time  and 
experience  will  ahow  Col.  Waring  how  far  his  first 
venture  with  small  newer*  and  drains  answers.  / 
thall  not  be  surprised  to  Irarn  that  either  he  or  hit 
foltnirm  enlarge  their  (ewer*  and  take  in  roof  and 
pctrd  water.    *   *  • 

"  Aa  to  town  sewering  and  house  draining  in 
general,  I  do  not  wish  to  be  considered  wedded  to 
any  special  system,  combined  or  separate.  There 
are  cases  in  which  I  would  exclude  surface  water 
—I  have  dune  so  ;  and  there  are  cases  in  which  I 
would  take  in  surface  water,  aa  I  hare  done ;  and 
aa  to  the  so-called  nausea  of  disrnse,  by  the  growth 
of  low  forms  of  organic  life,  '  bacteria,'  etc.,  in 
•ewers  and  drains,  I  am  contented  to  leave  their 
•tody  to  medical  men.  chemists  and  rnicnwcop- 
iNs.  My  aim  is  to  construct  sewers  seal  drains  of 
absolute  truth  in  line,  grade  and  sectional  form' 
having  smooth  and  vitreous  surfaces,  and  to  so 
proportion  them  to  tbe  flow  of  sewage  and  flush- 
ing that  in  work  they  shall  remain  absolutely 
clean.  I  then  leave  rata,  bacteria,  germs  and 
ether  organisms  to  take  care  of  thesaselvee,  as  1 


for  the  English  edition.  This  opportunity  once 
lost  ran  never  be  regained,  and  the  amount  to  be 
invested  is  so  siuall  that  those  who  want  the  book 
cannot  longer  afford  to  he  without  it.  We  will 
send  it  post  paid  to  any  address  on  receipt  of  the 
money.     

Baboaiws.- We  find  that  the  accumulation 
of  pamphlets,  books,  reports  and  exchangee  of 
the  past  years  are  entrenching  so  largely  on  the 
space  at  'our  disposal  that  we  propose  to  offer 
such  of  them  as  are  of  value  to  purchasers  at  soch 
rates  aa  cannot  fail  to  be  appreciated.  We  will 
be  pleased  to  have  book-buyers  call  and  examine 
for  themselves.  The  prices  range  from  0  to  a 
premium  on  former  retail  rates  of  fc 
of  punt. 


be  visited  the  engineer's  office  in  the  Navy  Yard, 
and  when  met  by  his  brother  officers  the  natural 
question  was  asked.  "  Well,  George,  how  do  you 
feelT  He  answered,  "As  bright  as  a  new  uni- 
form, and  1  never  felt  better"  and  to  proTe  hia 


abiding  yjaoe^in  seiners  anal  drain*  to 

"There  are,  however,  American  experts  who 
know  far  more  about  some  of  these  things  than  I 
do.  1  can  only  refer  to  my  suggestions  on  main 
sewering  and  draining  as  published  and  as  adopted 
and  practiced  by  the  leading  sanitary  engineers  of 
Great  Britain  -  and.  indeed,  of  Europe.  There  is 
not  a  suggestion  put  down  which  is  not  the  result 
of  oot-of-door  practical  experience,  and  must  not 


"  I  have  been  complacently  told  by  young  engi 
after  ten  years?  practice  aa  Local  Board  Stir- 
i  that  they  were  only  beginning  to  see  fully 
easing,  and  I  fear  some  of  the  American 
i  who  have  condescended  to  notice  my 
d  miggswiions  have  only  doiw  so  su]«er- 

soy  frill  meaning.  *  •  *   I  also  find  that 
nsu  ideas  are  moat  complacently  appropriated,  In 
which  there  is  nothing  wrong,  if  the  thief  doe* 
not  return  them  to  yon  as  hia  oars. 

make  no  claim  to  having  either  adopted  or 


out 


p  Titx  MirmoiN  .\«sociattoi»  of  Crm. 
Emhsekk.^  amd  Sl'BVgYOB*).— W*  have  received 
from  the  secretary  of  the  above  association  a 
printed  number  of  the  above  report.  It  is  an  | 
octavo  pamphlet  of  U  pages,  and  the  price  is 
twenty-live  cents,  which  may  be  sent  in  postage 
stamps.  It  la  well  worth  the  price.  We  refer  our 
readers  lo  a  notice  of  it  in  a 
journal.   


Mb.  Batbxs  G. 
engineer  of 

COL.  W.  P. 


city 


SUSPENSION  BRIDGES, 

We  find  much  to  commend  in  the  paper  by  Pro- 
Da  Bola  under  the  above  heading  In  the  last 
of  Ebolnbtuuno  News,  aa  indeed  we  do  in 
from  hia  hand.    With  reference  to  this 

itinn  of  the 

i  lupous) 
rellano 


•ibis  to 

OS  Uj 


fulness  or  too  contrary  of  stay* 
,  we  admit,  of  course,  that  unless 
adjustment,  very  difficult  if  not 


Supcrinle: 
Railroad. 

IT  is  stated  that  Mr.  James  Ross,  of  Toronto,  is 
to  be  tendered  the  position  of  chief  engineer  of  the 
Canadian  Pacific  road. 

Joexrfl  O.  Osoooti  has  been  elected  Chief  En- 
gineer Of  the  California  Southern  Railroad,  with 
headquarters  at  Han  Diego. 

W.  H.  Oiu.es  is  Chief  Engineer  of  the  Red  River 
*  Lake  of  the  Woods  Railroad,  now  being  sur- 
veyed between  Crookston  and  Fort  Hibire,  Minn. 

Cox.  W.  C.  LstMsarT.  of  Crawford  County,  a, 
has  resigned  the  position  of  Chief  of  Engineer* 
upon  the  Governor's  staff,  and  Cel.  G.  N.  Any,  of 
Irooton,  has  been  appointed  to  till  tbe  vacancy. 


J  Elton  J.  COUJM,  the  meteorologist  of  the  I 
fated  Jeannette  expedition,  and  who  perished 
Ca.pt  DeLong  in  the  Una  Delta,  waa  born  at  Cork, 
Ireland,  October  17. 18*1.  His  father.  Mark  Collins, 
a  merchant  manufacturer  of  the  city,  was 
a  member  of  the  Town  Council  for  twenty- 
two  years  when  he  died,  in  18W.  At  the  Mansion 
House  School,  under  the  Father*  of  St.  Vincent, 
young  Collins  early  manifested  taste  for  the  exact 
sciences,  and  when  barely  sixteen  years  old  he  be* 
came  a  pupil  of  Sir  John  Benson,  the  citv  and 
harbor  engineer.  He  worked  bis  way  up  rapt  Jly  ; 
was  made  assistant  engineer  by  the  Corporate*. 
Is  th  is  capacity  he  had  charge  of  tbe  erection  of 
a  number  of  important  works  in  the  riser  and 
harbor,  and  In  the  case  of  tbe  North  Gate  Bridge 
was  publicly  thanked  and  hia  name  inscribed  on 
the  work  where  hia  statue  may  yet  stand.  But 
for  his  aotlve  spirit  his  native  city  did  not  oafer 
sufficient  opportunities,  and  he  practiood  hi*  pro- 
fession in  England,  where  he  made  several  railway 
surveys  and  bad  charge  of  important  construction* 
In  the  midland  counties.  During  tbe  financial 
depression  of  l*tV6  in  England  he  turned  his  face  to 
the  New  World  and  took  passage  for  New  York, 
After  some  professional  employment  tn  the  Union 
Pacific  Railroad  Company's  office  he  was  offered 
and  accepted  the  task  of  directing  the  reclamation 
of  marsh  land*  in  New  Jersey,  near  Newark.  This 
important  work  was  completed  with  great  t 
m  the  fail  c  ' 

Street  Commissioner  of  Hudson  City,  N.  J.,  where 
Shortly  after  he  was  appointed  chief 
of  the  Marsh  Land  Company,  and  aubee- 
was  elected  a  director  and  became 
The  temporary  failure  of  this  great 
of  swamp  reclamation,  in  which  he  had 
*  faith,  caused  Mr.  Collin*  tn  turn  has 
city  surveying  and  general  engineer- 
ing practice,  at  the  suss  time  contributing  to  Its* 
daily  preaa  on  many  subjects,  but  particularly  on 
meteorology,  which  had  for  some  years  attracted 
his  close  attention,  Tbe  potentialities  of  a  cora- 
preheitaive  weather  service  were  a  fascinating 
■abject  of  speculation  and  experiment  for  him. 
Finally  his  journalistic   leaning*  weaned  him 


in  actio 
computati' 


re  can  be  no 


stay  or  group  of  stays,  and  to  attempt  to  apportion 
the  relief  to  the  cables  sffnrdod  at  all  times,  by 


•estimating  the  sustaining 
ks  clearly  an  error,  and  not 
ng  fell  into,  although  a  etna 


of  the 
at  Mr. 
advocate 

practical  value  in  long  span  bridges. 
With  reference  to  tbe  limit  of  flexibility  at  which 
such  a  structure  iaay  be  said  to  possess  anything 
like  rigidity  aa  understood  by  htm,  we  should 
much  like  to  hear  from  Professor  Im  Bois.  and 
while  we  must  take  some  of  the  intermediate  step* 
of  hia  calculus  on  his  personal  credit  for  truth- 

r*35tr 


LATHAM'S  SANITARY  ENGINEERING. 


Several  years  ago  we  published  a  reprint  of  the 
above  standard  treatise  on  sewerage  and  sewer 
construction.  Of  the  3,000  copies  printed  leas 
than  300  now  remain;  wa  have  sent  the  sheets 
Ima 

i.'  SIS;  our 
.is  $8: 

i  to  oloee  ont  at  fl.50. 
This  is  not  an  abridged  copy  of  the  beat  treatise 
on  sewerage  that  has  ever  been  published  in  tbe 
English  language,  but  is  almost  a  verbatim  re- 
print of  the  original  edition,  with  the  addition  of 
other  valuable  matter  on  the  same  subject  that 
cannot  elsewhere  be  had.  YYheo  all  these  remain- 
ing copies  are  sold,  there  will  remain  the  few  that 
are  bound  in  boards  at  f.%  which  when  sold 
closes  out  forever  the  cheap  edition  of  this  in- 
valuable book,  when  the  price  wiU  be  stiff  at  $U 


Maj.  Fas-ot  Faxsiko,  Assistant  Engineer  Union 
Pacific  Railroad,  who  has  been  in  charge  of  the  new 
shops  being  built  at  Grand  Island  for  the  past  18 
months,  has  resigned  to  accent  the  appointment  of 
City  Engineer  of  St.  Joseph,  Missouri. 

Ma.  Johk  nan-OS,  formerly  Mechanical  Super- 
intendent and  Latterly  General  Master  Cur-Builder 
of  the  ■">*-"*■-  Southern  Railway,  ha*  received  the 
appointment  of  General  Manager  of  the  Portage. 
Westbonrne  &  Northwestern  Railway.  His  head- 
quarters will  be  at  i'ortage  la  Prairie. 

Edward  P.  Adams,  C.  E.,  who  has  been  for  the 
past  nine  months  engaged  on  tbe  construction  of 
the  shops  of  tbe  Northern  Pacific  Railroad  at 
Brainerd,  Minn.,  ba*  returned  to  his  headquarters. 
No.  178  Devonshire  street.  Boston,  Mass.;  his  busi- 
neas  engagements  as  a  landscape  architect  in  the 
East  necessitating  the  change. 

Major  G.  J,  LVDKOCBB,  who  has  bean i  designated 

D*i»rict^O?lum"^^^ 

is  a  son  of  John  R.  Lydeoker,  who  was  Deputy 
Collector  under  (lenexsl  Arthur  in  ton  New  York 
Custom  House.  He  lis*  an  excellent  record  a*  an 
engineer,  and  waa  for  a  time  Assistant  Professor  of 
Engineering  at  West,  Point, 

A  wtxi.  know*  North  country  engineer,  Mr. 
Charles  MacNay  (son  of  the  late  Mr.  Thomas  Mac- 
Nay,  of  the  Stockton  &  Darlington  Railway)  is 
about  leaving  Newcastle  for  Canada,  to  devote 
his  professional  skill  to  railway  enterprises  in 
that  country.  Mr.  MacNay.  though  a  compara- 
tively young  man,  is  not  without  Canadian  expe- 
rience, having  been  engaged  Borne  years  ago  on 
the  Grand  Trunk  line.— From  the  .Vcurajffr  Daily 


army  corps  am 

He  took  part  in  tbe  Invasion 


Gansos  W.  MaxviLUt,  who  is 
making  the  hazsnhaia and  almost  hopeless  search 
I  for  the  masting  boat  and  party  of  tbe  Jeannette 
i  under  command  of  Lieutenant  Chipp,  1*  a  man  of  I 
very  striking  appearance.    He  waa  born  in  this  I 
city,  and  in  his  young  day*  hia  family  was  well 
'  known  among  the  old  Knickerbockers.   He  I*  a  j 
iHssvy-built  man.  weighing  about  1M0  pounds,  and  j 
I  i*  about  five  feet  eleven  inches  in  height.  Of 
I  large  and  powerful  frame,  he  is  of  light  corn- 1 
pWxioo,  and  haa  bright,  piercing  blue  eyes.  He  is 
supple,  ami  a  skilled  athlete.    When  he  returned 
from  tl»  Arctic  ia  tbe  Tigress,  in  November,  1878. 


OBITUARY. 
Major  Wilua*  J.  Twill! (I,  Engineer  Commis- 
sioner of  the  District  of  Columbia,  died  in  Wash- 
ington on  tbe  afternoon  of  tbe  5th  tost.,  of 
risy,  at  the  age  of  42  years  and  8  months. 
Twining  entered  the  military  academy,  as  a 
from  Indiana,  July  1.  1S5V ;  graduated  numDer 
four  in  his  class  in  1*3,  and  was  appointed  first 
lieutenant  in  the  engineer  corps.  He  served  in 
the  department  of  tbe  Cumberland  till  18M,  when 
he  waa  designated  as  chief  engineer  of  the  depart- 
ment of  the  Ohio,  with  rank  of  captain  and  aid- 
de-oarop.  Subsequently,  he  served  for  a 
time  in  the  2*1  army  corps  and  in  the 
of  North  Carolina. 

of  Georgia  and  in  the  operations  against  Oen. 
Hood  in  Tennessee.  In  August,  I860,  he  was  ap- 
pointed principal  assistant  professor  of  engineer- 
ing at  West  Point,  remaining  there  for  two  years, 
when  for  nearly  three  yean  be  served  as  chief  en- 
gineer, department  of  Dakota,  After  engineering 
services  in  the  sixth  light-bouse  district,  at  WiT- 
M '«  Point,  N.  Y„  in  connection  with  boundary 
surveys,  and  also  cm  the  Union  and  Central  Pa- 
cific railways,  be  waa  sppointrd  on  June  27,  1878, 
Engineer  Comnikwkraer  of  the  District,  having 
received  the  rank  of  major  of  engineers  October 
IB,  1877.  Major  Twining  was  considered  one  of 
the  most  accomplished  and  capable  engineer  offi- 
cers of  the  army.  Hia  duties  in  connection  with 
tbe  Board  of  Commissioners  of  the  District  were 
performed  with  such  sagacity  that  he  speedily 
won  tbe  respect  and  confidence  of  the  citiaens  of 
the  District.  Socially,  he  was  very  popular, 
and  those  who  enjoyed  hi*  intimate  ac- 
quaintance will  grieve  lor  him  as  for  a  hast  brother, 
for  frw  men  ever  attracted  to  theussrrree  so  many 
warm  friends.  Hi*  worth  aa  an  officer  waa  so 
highly  estimated  In  the  District  that  a  proposition 
some  monthsago  ^transfer  him  to  another  field 

a  vigorous  snd  effective  protest.  The  funeral  took 
place  on  the  8th  from  St.  John's  church.  Both  the 
Diet ict  committees  of  of  the  Senate  and  the  House 
w*re \  largely  represent**!,  Senstor  Ingafl*  and 
lteprvswntativ*  Neal  both  being  present.  The 
officers  of  the  engineer  corps,  with  (sen.  Wright, 


were  present  In  full  uniform,  ss  well  aa  most  of  the 
prominent  officials  of  the  War  De|wrt  nun  t.  The 
army  officers  in  their  bright  uniforms  gave  a  touch 
of  color  to  the  somber  groupings.  The  Busman 
minister  and  bis  secretary  were  present,  and  also 
the  Secretary  of  War,  Mr.  Lincoln,  and  theSecre- 
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tary  of  the  Navy,  Mr.  Chandler,  who  represented 
The  President  en  I*  red  the  aid*  door 
only  before  the  hour  and  was 


to  hi*  usual  Hat.  Judge  Wylie  and  Judge  Hagner 
were  present  as  repieeentatives  of  the  District 
judiciary,  besides  the  large  individual  delegations 
which  attested  to  the  personal  popularity  of  the 
man  as  well  aa  the  appreciation  of  hie*  service* 
aa  a  public  official.  The  commodiuu*  church 
edifice  was  crowded  ;  every  arat  waa  occupied, 
when  the  hour  fur  the  services  began.  The 
House  District  of  Columbia  committee  on  the 
Kth  adopted  resolutions  "  that  we  have  heard  with 
profound  regret  of  the  death  of  Major  William  J. 
Twining,  late  Engineer  Co ro m iesioner  of  the  Dis- 
trict  of  Columbia;  that  in  the  death  of  Major 
Twining  the  District  of  Columbia  hue  lost  a  faith- 
ful and  intelligent  friend,  a  moat  competent  and 
judicious  officer,  who  did  hia  duly  in  all  re- 
spect* with  a  high  appreciation  of  the  present 
iieves-dtie*  ntul  the  future  possibilltie.  of  the  citv 
of  Washington;  that  theannyof  the  United  Htate* 
has  hiei  a  noble  comrade  iu  arms,  whose  service* 
during  the  late  war  commend  his  memory  to  the 
grateful  recollection  of  the  people  of  the*  United 
Slate*:  that  the  committee  ever  found  Major 
Twining  an  intelligent  officer  and  a  judicious  ad- 
viser in  aiding  them  to  shape  the  legislation  of  the 
District  so**  to  meet  the  requirement*  of  the  | 


•  pro- 
file: tliat  ao  far  aa  our  public  duties  wiU  permit  u« 
■we  will  attend  hia  funeral,  and  thus  bear  tcsli- 
toony  to  the  respect  and  csetem  we  entertained 
for  him,** 

A  general  order  waa  issued  on  the  Nh  by  Uen. 
Wrigiil,  commanding  the  engineer  corps,  an- 
nouncing i he  death  of  Major  Twining,  directing 
that  the  officer*  of  the  rorp*  wear  the  usual  badge 
of  mourning  for  thirty  day*.  After  giving  a  sketch 
«f  hia  life,  the  order  refers  to  hia  terrier* 
District  Commissioner,  and  auya:  "  To  this  office 
las  brought  unaullitd  integrity,  sturdy  good  sense 
and  executive  ability  of  the  highlit  order,  and  for 
marly  four  year*  he  has  perfoimed  it*  duties  with 
rw-h  rare  skill  and  good  judgment  that  his  death 
n)  regarded  by  the  community,  whose  ultima  he 
administered,  as  a  public  calamity.  Majot  Twining 
waa  distinguished  for  his  gentleness  and  the 
strength  of  bis  character  and  hia  intelligent  de- 
votion to  duty.  Mo  officer  of  his  age  lias  done 
more  to  sustain  the  high  reputation  of  the  corps 
of  engineer*,  aud  his  sudden  death.  In  the  prime 
of  his  usefulness,  is  to  bis  brother  officers  a  per- 
sonal affliction,  and  to  the  corps  a  serious  misfor- 


journal  box  t*  hermetically  sealed  to  the  air.  the 
temperature  of  the  bearing  cannot  rise  above  boil- 
ing point,  as  no  water  or  oil  can  evaporate. 
CONBTKl  CTIOIS  Or  GIRDERS. 
Into  a  hollow  iron  shell  is  loosely  lilted  a  wooden 
core,  the  shell  having  first  been  heated  to  a  degree 
below  redness.  Melted  pitch  is  then  forced  into 
the  Interstice*.  When  cooled  both  are  firmly  ce- 
mented together. 

novel  motor. 
In  this  improvement  a  series  of  radially  ar- 
ranged receptacles  for  volatile  liquid  are  connected 
by  tubes  in  pair*.  Cisderneath  the  receptacles  is 
a  tank  of  warm  water,  in  « hich  the  leceptecles 
forming  each  pair  dip  alternatelv.  An  exterior 
jacket  or  casing  is  employed,  which  directs  the 
warm  air  from  a  lamp  or  other  calorific  device 
around  the  sides  nnd  ends  of  said  tank.  This 
jacket  or  casing  has  in  one  end  a  door  that  opens 
for  the  convenient  withdrawal  of  raid  tank.  The 
receptacles  are  secured  to  a  revolving  frame  by 
radially  adjustable  biackels  connecting  said 
bracket*  to  the  fnimes- 

WWnU  rv  It  MACK. 
Thisimpmved  crucible  furnace  has  a  series  of 
grate  liars,  the  central  ones  of  which  being  cast 
together  solid  at  their  center,  and  centrally  hol- 
lowed out  nn  their  upper  fane.  A  block  of  refrac- 
tory material  is  adapted  to  rest  within  the  re- 
cessed grate-bais  and  receive  Urn  bottom  of  the 
CI 


i  port 


HTK-4M  ,u  TVAr»:i>  VA1-TE 

This  improvement  is  designed  for  use  in  connec- 
tion with  a  ainglisauting  steam-pump,  or  high- 
pressure  pump,  hating  a  single  piiMnn.  It  has  two 
direct  steam  porta  so  arranged  its  in  seivc  alter- 
nately as  an  induction  port  in  the  valve -plunger 
at  one  part  of  the  stroke,  and  as  an  eduction  p 
at  another  part  of  the  stroke. 

Washington.  D.  0.  F.  B.  Brock. 
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Adjutant  General  Dram  designated  _ 
R.  U  Hoxie  and  F.  V.  Ureene  to  accompany  the 
body  to  West  Point  a*  a  guard  or  honor.  He  has 
also  notified  General  Howard,  Superintendent  off 
the  Wert  Point  Military  Academy,  that  the  Secre- 
tary of  War  has  authorized  the  interment  there, 
in  accordance  with  the  wish  of  Major  Twining. 


RECENT  INVENTIONS. 


improvement  consist*  of  a  concrete  nave 
for  roadways,  laid  in  sections  on  a  convex 
or  foundation,  and  extending  from  curb  to 
It  is  provided  with  grooves  running 
«  roadway. 


AERIAL  NAVIGATION. 


This  novel  air-ahin  has  the  balloon  body  made 
reefable.  so  that  its  lifting  capacity  will  be  vari- 
able. A  horizontal  or  guiding  sail  is  adjustably 
Axed  below  the  balloon,  so  that  it  may  he  pre- 
sented to  the  wind  or  any  angle,  whereby  the  shin 
may  beat  or  back  regularly  in  the  air  la  vertical 
inclinations.  The  suspended  car  has  one  or  more 
tanks  containing  a  volatile  liquid,  and  a  retort  for 
converting  saidliquid  into  gas.  A  vertical  circu- 
lar robber  is  pivntally  connected  to  the  frame  of 
the  guiding  sail,  and  la  provided  with  a  brace  and 
steering  line*,  extending  from  the  ends  of  said 

the 


Automatic  valves 
of  gas  In  the  balloon. 

XARTH  AUGER, 
improved  excavator  consists  of  a  screw - 
threaded  and  pivoted  handle,  carrying  at  its  lower 
end  two  plates,  the  blades  of  which  are  disposed 
in  slanting  parallel  lines,  with  the  inner  of  those 
inclined  upward  abutting  against  the  bar.  Thus 
the  inner  edges  of  the  upturned  discs  have  a  bear- 
ing against  toe  edges  of  the  cross-bar,  whereby 
the  discs  are  braced  in  the  act  of  boring. 

NOVEL  JOI  RN  A -^BEARING. 

This  important  improvement  consists  of  a  hollow 
'  or  journal  box  filled  with  liquid  and  firmly 
The  advantages  which  result  from  this 
construction  are  that  the  liquid  acts  as  a  non-con- 
ductor or  equalizer,  and  thus  prevent*  the  over- 
heating of  the  bearing. 


M.    AM,    BOC.  C.  K. 

CuHtimml  from  page  145. 
CCXCTX.  —  WoHVKN. 
Woburu,  Massachusetts,  in  lat.  43  IS  long. 
71"  10'  W..  is  in  a  hilly  region,  containing  many 
natural  lakes  and  ponds.  Settled  in  1640,  it  was 
incorporated  in  IMS.  Water-works  were  built  by 
the  town  iu  1978.  after  plans  of  Henry  M.  Wight- 
man,  C.  K.,  snd  under  the  superintendence  of 
Clemen*  Henschel,  C.  E. 

The  supply  is  taken  from  a  filter  gallery  82  ft. 
long  and  111  ft.  wide.  The  side  walls.  9  ft.  high, 
are  of  rough  stone  laid  without  mortar.  The  gal- 
lery is  covered  with  a  Hemlcircular  brick  arch.  It 
was  st  first  intended  to  take  the  water  by  a  con- 
duit, from  Horn  Pond,  which  has  an  area  of  108 
acres,  a  depth  of  80  ft.,  and  a  water-shed  of  7>4 
*q.  mile*.  In  excavating  for  the'  pump  well  and 
conduit  line.  100  ft.  from  the  pond,  so  much  water 
was  encountered  in  the  gravel  that  the  gallery  was 
substituted  sod  no  connection  made  with  the 
pond.  A  ©-in.  submerged  centrifugal  pump  whh 
first  run  for  7  days,  a  second  one  added  for  24 
days,  snd  a  ft-in,  Andrews  pump  than  added;  but 
with  these  three  running  continuously  the  water 
could  not  be  kept  lower  than  Hli  ft.  below  the 
level  of  the  pond.  In  the  following  spring,  the 
contractor  abandoned  the  work  and  it  waa  success- 
fully completed  by  tb*  Water  Commissioner^ 
Two  16-ln.  centrifugal  pumps,  each  driven  by  a 
85  horse- power  engine,  kept  the  water  down.  One 
of 'these  pumps  ran  continuous  v  for  53  days, 
pumping  10,000,000  gallons  per  day. 

A  connection  by  pipe  was  made  between  the 
gallery  and  the  pond,  but  It  ha*  never  been  used, 
th*  gallery  supplying  all  the  water  required. 
The  average  quantity  drawn  daily  from  the 


gallery  for  8  years  has  ranged  from  500,000  to  775, 
In  the  excessive  drought  of  1S8I.  a 
1,000.000  gallons  reduced  the 


550.77.  and  the  total  receipt* have  been  flM.T05.14. 
The  bonded  debt  i»  now  fSK7.2M.lfi,  with  interest 
at  from  6  to  4  per  cent. 

The  expenses  and  receipt*  for  four  years  have 
been  as  follows: 

"  r»oT— ^isSo***'"  *{m. *>  SBT 

Cost  of 
in s I  »le- 

■  **e« ..  f7,iaB HO     37.JS7 AO    SlCCtSfl  SI 

HecelpU..  _';UC:,  im     24.0BB  2»  *i,auo.^ 

Ths  works  am  managed  by  three  1 

A.  Bean  is  the  Superintendent, 

CCC.— ATHOL. 
Athol,  Massachusetts,  in  1st.  42'  84  lf„  long.  Jf' 
!»'  W.,  is  in  a  rocky  and  broken  country,  on  Mil' 
ler's  River,  which  afford*  extensive  water-power. 
There  are  two  villages.    Woter-uorks  were  built 
in  1876  for  a  private  company,  by  S.  L.  Wiley,  tak- 
ing the  supply  from  a  mountain  brook,  on  which 
an  impounding  reservoir  of  20  acres  area  is  formed 
by  a  dam  of  sand,  with  a  stone  masonry  heart-wall, 
.  14  ft.  high  and  600  ft.  king.   Thi*  reservoir  is  500 
ft- above  one  village  and  400  ft.  above  the  other. 
The  water  passing  through  a  sand  and  charcoal 
filter,  1*  conveyed  through  a  12  in.  cast-iron  pipe 
to  two  distributing  reservoirs  of  one  acre  area 
;  each,  SOD  ft.  lower  down. 

Distribution  la  by  11  mile*  of  cast-iron  pine  of 
from  13  to  4-ln.  diameter,  with  50  fire  hydrant*, 
j  10  gates,  300  laps,  and  10  meters.  The  town  pay* 
[fSO  per  year  for  each  hydrant.  Wrought-iron 
'  service  pipes  are  used. 

1  The  population  in  1880  was  4,309.  The  dally 
consumption  is  not  known. 

Tlie  capital  stock  of  the  company  is 
The  work*  have  cost  fuf.000.  No  further  I 
statistics  are  given. 

S.  L.  Wiley  is  President  of  the  company,  and  J. 
B.  Oordary.  the  Superintendent. 

COCf.— ALAMEDA. 

Ahum-da,  California.  In  lat.  SCS  SO'  N.,  long. 
121"  25  W.,  i»  on  level  ground,  surrounded  by 
hill*.  It  i*  chiefly  occupied  by  persons  doing  bus- 
iness in  Han  Francisco,  5  mile*  distant.  It  was 
settled  iu  1850. 

Water-works  were  built  in  1873  hy  R.  E.  Thomp- 
son as  a  private  enterprise,  taking  the  supply 
from  4  artesian  well*,  the  How  from  which  is  re- 
ceived in  a  well  80  ft.  deep,  whence  it  is  pumped 
by  two  Wort hington  pumps  (one  low  pressure  and 
one  high  pressure  for  fire  purposes]  110ft.  into  a 
wrought-iron  tank  holding  2iO,<mo  gallon*,  placed 
on  lop  of  a  brick  building  occupied  for  business 
purposes.  The  lank  ia  66  ft.  a  bore  the  highest 
point  iu  the  city. 

Distribution  ia  by  80  mile*  of  cast-iron  pipe  of 
from  10  to  4-in.  dLs  meter,  with  56  fire  hydrants, 
20  gates  and  800  tape.  Service  pipes  arc  of  galvan- 
ised iron. 

The  population  in  I860  was  5.705.  and  th*  daily 
consumption  in  1881  about  260.000  gallons. 

No  financial  statements  are  given. 

Dell  Linderman  is  the  Superintendent. 

OOCU. — MB  LDER. 

Boulder,  Colorado,  in  lat.  40*  2  R  long.  104*  f ' 
W„  ia  at  the  eastern  base  of  the  Rocky  Mountains, 
at  the  mouth  of  Boulder  Canon,  on  the  creek  of 
the  same  name. 

Settled  in  1859.  It  was  incorporated  in  1871, 
Water-works  were  built  by  the  city  in  1871,  after 
plans  of  J.  S,  Titcomb.  taking  the  supply  from 
Boulder  Creek,  three  miles  from  tne  city,  and  con- 
veying the  water  about  a  mile  in  an  'open  ditch 
around  the  aids  of-  the  mountain  to  a  reservoir 
formed  by  an  excavation  between  two  of  the  foot 
hill*,  with  a  masonry  wall  across  the  lower 
aide.   It  Is  150  ft.  above  the  city. 

From  the  reservoir  the  water  is  conveyed  to  the 
city  by  a  cast-iron  pipe  of  10-in.  diameter  for  8,000 
ft,,  and  8-in.  for  8.000  ft.  further,  then  branching 
into  distribution  pipes  of  8,  4  snd  a-ln.  diameter. 
Additional  main  pipes  are  to  be  laid  in  1882 
There  are  6  miles  of  pipe  with  87  fire  hydrants,  16 
gates  and  400  taps.   Service  pipes  are  of  galvan- 


000  gallon*, 
dally  draught  of 
level  of  the  wate 
practicable  point 
work. 


each  day  to  near  the  lowest 
at  which  the  pumps  could 


plex 
in 


The  water  is  pumped  by  a  Worthington  dupi 
pump,  of  3,900,000  gallons  capacity,  erected 
1878.  and  a  Blake  pump  of  the  same  rapac 


As  the  hollow  journal  or 
n 


the  above  which  w«  offer  till  sold  at  68  psr  copy,  post- 
paid to  any  address.   Toe  regular  price  I*  68  60,  These 


erected  in  1881 .  It  is  lifted  820  ft.  into  a  reservoir 
built  in  excavation  and  embankment,  on  Horn 
Pond  Mountain.  160  ft.  above  the  town.  The 
reservoir  is  30  ft.  deep,  and  contains  6,000.000 
gallons. 

Diatritution  is  by  wrought-iron  and  cement 
pipe  of  from  14-in.  to  S-ln.  diameter,  of  which 
»\i  miles  are  Laid,  with  371  fire  hydrants,  184 
gate*.  1,418  taps  and  38  meters.  The  town  con- 
tributes f2S  per  year  for  each  hydrant, 
lined  wrought-iron  and  enameled-irc 
pipe*  are  used. 

The  population  in  1080 
consumption  in  1881  was 

s  works  have  cost,  to  March  1, 


izsd  iron  1 

The  population  in  1880  was  4,000.  The  daily  con- 
sumption ia  not  given. 

The  works  have  coat  fao.OOO.  and  the  receipt* 
have  been  f20,000.  The  bonded  debt  is  144.000  at 
8  per  cent,  interest. 

The  works  are  managed  by  the  City  Council  nnd 
a  superintendent.  This  position  i*  held  by  Samuel 
Piper. 

OOCII1.— 1>E  KALE. 

De  Kalh,  Illinois,  in  lat.  41s  56  N.,  long.  88°  48° 
W.,  la  on  level  ground  on  Kishwaukee  ('reek. 
Settled  in  1886.  it  waa  incorporated  as  a  villain,  in 
1851.  -- 

Water-works  were  built  in  1876  by  George  C. 
Morgan  for  the  village.  The  supply  is  taken  from 
an  artesian  well  2.500  ft.  deep  and  of  6-in.  bore, 
the  water  from  which  it  pumped  48  ft.  bv  a  wirid- 
1  and  auxiliary  steam-power  into  a  wooden 

Ws  offer  any  number  of  th*  Weals'.  Beries  rrmaiD- 

•-'►•.   -i-ive*  at  half  the  peie*  they  can  be  bought 

elsewhere  In  America.  Number,  that  sr.  4,  not  nay, 
are  f  11H  prk*. 


■  :i  :..:o:  .  .1 
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tank  holding  80.000  gallons,  placed  63  ft.  above  (be 
rosin  street. 

Distribution  it  by  1  *4  miles  of  8  and  4-ln.  caat- 
iroD  pipe  and  *|  mile  of  wrought-iron  pipe,  with 
1?  Are  hydrants.  8  gates  and  84  tap*.  Wrought-iron 
■  rvice  pipes  are  used. 

The  population  in  1880  wai  1,800.  and  the  daily 
consumption  40,000  gallon*. 
"The  works  hare  cost  f.11,000.   Titan  n  a 
dH  a  of  18,000  at  8  par  cent,  interest.  No 
financial  statements  are  given. 


nuancial  statements  arc  given. 

The  work,  are  managed  by  the  flrecumtuittee  of 
Ihe  City  Council  nndthe  city  clerk.  8. 0.  Vaoghan. 
ooctv. — clarxsvillav. 
Clarkavllle,  Tenneaaee.  In  ha.  M*  89  N.,  Ions. 


KV>  18  W.,  oa  the  Cumberland  Ri»er.  is  on  a  high 
MrttoC  white  bmeatone^aml  red  clay,  which  la 


*  r"in  T.  M.  Smith.  Superintendent,  statistics  of 
the  water-works  of  Clarksville.  Twin.  From  J.  B. 
Overton,  Superintendent,  statistics  of  the  water- 
works of  Virginia  City,  Nevada.  From  Dell  Un- 
derman,  statistics  of  the  water-works  of  Alameda, 
Cel.  From  8.  L.  Wiley,  statistics  of  the  water- 
works of  Athol.  Mass.    From  O.  H.  Bean.  Super- 

water- 


topographical,  sanitary,  geographical,  electrical 
or  industrial  engineering. 

The  five-year  course  also  offers  lines  of  eon- 
tinunos  study  of  a  historical,  literary  or  scientific 
character,  which  may  alternate  with  the  pre- 
scribed studies,  and  with  architecture,  general 


intendent,  statistics  and 


r  rates  of  the  \ 

c»f  Wolnirn,  Mass. 
The  circular  sent  to  Blue  Rapids,  Kansas,  being 
returned  uncalled  for,  it  is  supposed  that  there  are 
no  water-works  there. 


CohkEiTion.— April  29.  1882,  p.  185. 
of  third  p 


Brthlthem. 
for  an  under  con- 


1785. 

Water-works  were  built  aa  a  private  enterprise 
by  Travels  Daniel  in  1879,  taking  the  snpply  from 
the  Cumberland  River,  and  pumping  it  by  a  Wake 
pomp  of  16-in.  on  re,  873  ft.  into  a  stand-pipe  15  ft.  I 
in  diameter  and  102  ft.  high  on  the  highest  ground 
in  the  city. 

Distribution  is  by  5  miles  of  cast-iron  pipe,  of 
from  8  to  4-in.  diameter,  with  43  rtre  hydrants.  IS 
gates,  159  una  and  1  meters.  The  city  pays  «50 
each  a  year  for  40  hydrants.  Lead  and  wrought- 
iron  service  pipes  are  used. 

The  population  ill  1880  wi 
aimptiuu  is  not  kDown, 

The  works  coat  about  $43,000. 
is  830.000,  bearing  8  percent, 
financial  statistics  are  given. 

The  works  were  i 
'i  ii nl  August,  1881, 


by  Travels  Daniel 
oe  then  by  Fox  ft 


T.  H.  Smith  is  the  Superintendent. 

ceev.— ooixxau.  iwj. 

trkrt, 

Settled  in  l*l»,  it  mm  chartered  in 
again  in  1880. 

Watrr-worka  were  built  about  1840  by  the  city, 
taking  the  supplv  from  springs  and  pumping  it 
ISO  ft.  into  a  brick  and  stone  reservoir  20  by  80  ft. 
and  II  ft.  deep,  about  80  ft.  above  the  city. 

There  are  now  in  use  a  Cope  ft  Maxwell  pump 
erected  in  1877  and  a  Dean  pump  erected  in  1871. 

Distribution  is  by  8  miles  of  8-iu.  cast  iron  pipe, 
with  t  fire  hydrants,  6  gates  and  ISO  taps,  and  I 
meter.  Wrought-irou  service  pipe*  i 

The  population  ill  1880  was  8,400. 
consumption  about  60,000  gallon*. 

The  cost  of  the  works  is  unknown.  The  annual 
expenses  nre  about  83,000  and  the  receipts  $1,500. 

Henry  Adkinson  is  the  Superintendent^ 

■Mention. 

ClXVl— 1 


Beginning 

dm'<  read  o  iroooVa  conduit 

May  8,  lc*3,  p.  148.   St.  JUmI. 
work,  were  purchased  by  the  city  on  April  19. 

1882. 

  es»  .»  «».  a.,  *>   

INDIANA  SURVEYORS  AND  CTVIL  ENGI- 
NEERS. 

The  above  association,  which  held  its  second 
annual  meeting  at  Indianapolis  on  the  17th  and 
18th  of  January  last,  has  just  published  its  report. 
It  is  not  a  verr  voluminous  document,  as  only  an 
abstract  of  the  business  transacted  and  of  the 
discussions  is  given.  It  publishes  the  constitution 
and  by-laws  and  list  of  members  of  Ihe  Associa- 
tion. The  officers  for  the  year  an-  :  Presi- 
dent, W,  A.  Oamer,  of  Cass  County:  Vice- 
President.  P.  C.  Vawter,  Tippecanoe  County; 
Recording  Secretary,  J.  B.  Malott.  Lawrence 
County;  Corresponding  Secretary.  H.  B.  Futout, 
Marion  County;  Treasurer.  Isaiah  Piatt,  Legranue 
Count; ;  Executive  Committee,  ilerrev  B.  Fa  tout. 
Indianapolis:  John  B.  Malott,  Bedford;  Robert  I. 
Morrisou,  Knigblstown;  Lewis  S.  Alter,  Jasper; 
Ira  McConnd,  Crawfordaville. 

Tnere  are  84  members.  We  publish  elsewhere 
an  address  that  was  delivered  at  Ibis  meeting. 


Erptipiwtnt. — The  special  library  of  the  deport- 
ment poHM'snes  manr  valuable  works,  among  them 
the  extensive  publication*  recently  presented  to 
it  by  the  French  government ;  and  in  addition, 
the  resources  of  the  general  library  are  available 
for  the  purposes  of  the  department.  The  en- 
gineering laboratories  contain  various  machines, 
models  ami  appliances  for  engineering  inves- 
tigation*. 

The  engineering  museums  < 
collections,  which  receive 
a  yearly  appropriation : 

1.  The  Muret  collection  of  models  in  descriptive 
geometry  anil  stone-cutting. 

S.  The  De  Lagrave  general  and  special  models 


in  topography,  geognosy  and  engineering. 

J.  A  nearly  complete  selection  of  the  Kchroeder 
models  in  descriptive  geometry  and  ston 


8ITY. 


It 


Virginia  City.  Gold  Hill  and  Silver  City .  Nevada, 
in  lai.  88»  43  N„  long,  lift*  18  W.,  are  on  the  east 
side  of  Mount  Davidson.  Virginia  City  is  8.300  ft. 
above  sea  level ;  Hold  Kill  is  in  Gold  Bun,  a  dry 
ravine  9  miles  distant,  and  300  ft.  lower;  and 
Sliver  City  is  la  the  same  ravine,  2  milea  lower 
down.  The  city  waa  settled  in  t8S8.  Before  187* 
water  had  been  obtained  by  tunnels  driven  into 
the  side  of  Ihe  mountain.  Tills  supply  having 
been  exhausted  waler-work*  were  bo  tit  by  a  pri- 
vate company  after  the  plans  of  Hermann  Schness- 
Isr,  C  £.,  taking  the  supply  from  Ihe  Sierra 
Nevada,  2*  milea  distant.  A  dam  of  stone  masonry 
40  ft.  high  and  170  ft.  long,  forma  an  impounding  . 

on  Hobart  Creek,  of  1.000  acres  area.  I 
ir-ahed  is  about  IS  square  milea,  on  which 
I  snow  fall  is  over  80  ft.  deep. 
The  water  is  conducted  through  32  miles  of 
plank  flume  18  by  18U  in.,  with  a  grade  uf  90  ft.  to 
a  mile.  Ac™  Washoe  Valley,  between  the 
Sierra  Nevada  and  tha  Mt.  Davidson  range,  the 
water  is  conveyed  f«ir  7  miles  in  two  wrought-iron 
riveted  pipes  of  10-ln,  ami  12-in.  diameter,  which 
at  the  lowest  point  are  under  1,790  ft,  head.  The 
water  is  distributed  from  two  reservoirs,  one  in 
rock  excavation,  97U  by  800  ft.,  and  15  ft.  deep, 
350  ft.  above  Virginia  City,  and  one  in  earth  ei- 
eavation,  170  by  180  ft.,  aud  8  ft.  deep.  160  ft. 
above  Gold  Hill.  Distribution  is  by  25  miles  of 
wrought-irou  pipe  with  screw  couplings,  from  4- 
is.  lo  1-in.  diameter.  There  are  Oa  fire  hydrants 
in  Virginia  City.  28  in  Gold  Hill,  and  10  in  Silver 
Cily.   The  number  of  laps  is  not  given. 

The  population  in  1880  was  11,705.  The  daily 
consumption  u  4.900.00U  gallons.  The  water  it 
largely  used  for  mills  and  mines. 

The  works  exist  *2, 1 70,000.    No  further  financial 
statistics  are  given, 
J.  B.  Overtou  is  the  SujierinteodtKit. 

[to  im  uuxtucusdL 


t  necessary  to  dwell  upon  the  advantages 
offered  to  the  general  student  by  the  thorough 
course  of  study  pursued  at  the  Cornell  University, 
bat  Ihe  register  of  the  university  fur  this  year  ex- 
hibits so  complete  preparation  for  the'  special 
study  of  civil  engineering  in  all  its  branches  that 
wo  are  induced  to  call  attention  to  the  scope  of  in- 
struction in  this  .li'iuirt nient,  which  may  be  ex- 
tended to  a  Hveyist  course,  conferring  the  degree 
of  Civil  Engineer:  the  four-year  course  conferring 
the  degree  of  Bachelor  of  Civil  Engineering. 

The  instruction  aa  given  by  nx-ana  of  lectures 
and  recitations,  with  drafting,  and  field  and  labo- 
ratory practice.  The  field  work  embraces  the 
usual  operations  and  the  more  recent  methods  of 
land,  railroad  and  subterranean  surveying,  to- 
gether with  hydrography  and  geodetic 'practice; 
and  since  1874  the  department  of  Civil  Engineering 
lias  been  engaged  in  the  surveys  of  the  hydro- 
graphic  basin  of  Central  New  York.as  a  contribu- 
tion lo  the  geodetic  surveys  of  the  United  Slates 
Government. 

Laboratory  prat-hoc  is  provided  in  chemistry, 
mineralogy,   metallurgy,  geology,  physios  and 

The  students  of  this  department  receive  instruc- 
tion in  an  extended  course  of  inec hank's,  as  ap- 
plied to  engineering,  and  their  professional  prepa- 
ration comprises  the  following  subjects ;  The  lo- 
cation aud  constructions  of  railroads,  canals  and 
water-works ;  the  construction  of  foundations,  in 
water  and  on  land,  and  of  superstructures  aud 
tunnels  ;  the  surveys,  improvements  and  defenses 
of  coasts,  harbors,  rivers  aud  lakes  ;  the  determi- 
nation of  astronomical  co-ordinates ;  iho  applica- 
tion of  mechanics,  graphical  statistics  and  do- 
scriptivn  geometry  lo  Ihe  construction  of  the  va- 
rious kinds  of  right  and  oblique  arch  bridges, 
roofs,  trusses  and  suspension  bridges  :  the  design, 
construction  aud  application  of  wind  and  hydrau- 
lic motors ;  air,  electric  and  heat  engines,  and 
pneumatic  works  ;  the  drainage  of  towns  aud  the 
reclaiming  of  lands ;  Ihe  preparation  of  plans  and 
specifications,  aud  the  proper  selection  and  tests 
of  Ihe  materials  used  in  construction..  As  a  part 
of  their  instruction,  students  have  frequent  prac- 
tice in  the  preparation  of  papers  on  subjects  of 
professional  importance. 

Au  elementary  course  of  lectures  is  given  in 
engineering  and  mining  economy,  finance  and 
jurisprudence. 

To  meet  the  growing  demand  for  special  traiu- 
ing,  the  live  year  course  has  been  arranged,  allow- 
ing  considerable,  option  and  diversity  of  studies  to 
students  wishing  to  pursue  special  lines  of  study 
in  bridge  architecture,  or  in  railroad,  mining. 


The  receipt  of  statistics  as  follows  is  ac- 
knowledged with  thaaks :  From  8.  O.  Vaugban. 
City  Clerk,  statistics  of  the  water-works  of  De- 
Kalh,  Ul.^  ^^J^rilM^meJatA°'1f,'""h-.  MT3-vor- 


Gun  Flat  ash  raonut  Book  for  civil  engineers 
and  extractors  gives  sattsfscUun  wherever  usod.  As 
an  eugineer  writes  us,  "The  bsu«r  It  is  knows,  tbo 
mors  it  will  be  wssted  "    It  o-wU  .hi!>  <><,<  !*./(.„  to 


with  some  of  the  Olivier 
msdeat  the  University. 

4.  The  Grand  and  Sohn  collections  of  hridce  and 
track  details,  roofs  and  trusses,  supplemented  by 

!  similar  models  by  Schroeder  and  other  makers, 

5.  A  complete  railroad  bridge  of  one-hundred- 
foot  span,  the  model  being  one-fourth  of  the 
natural  scale. 

|  8.  The  Digeun  collection  of  working  models  in 
hydraulic  engineering. 

7.  Several  collections  of  European  photographs 
'  of  engineering  works  during  the  process  of  con- 
struction ;  and  many  otlier  photographs,  diagrams 
and  models. 

8.  The  following  instruments  of  precision  for 
astronomical  purposes:  a  Trough  ton  ft  SI  rums' 
transit,  a  universal  instrument  by  thesame  makers 
reading  to  single  seconds,  V  sextants,  2  astronomi- 
cal clock*,  chronographs,  chronometers,  2  small 
equalorials.  the  larger  uf  4|-£  In.  aperture,  made 
by  Alvau  Clark,  and  other  instruments  necessary 
to  the  equipment  of  a  training  observatory. 

9.  For  geodetic  work,  a  secondary  base-line  ap- 
paratus, made  under  thedlrectlou  of  the  Geodetic 
and  Coast  Survey  Office,  and  all  the  portable  as- 
tronomical and  fteld  instruments  needed,  includ- 
ing sounding  machines,  deep-water  thermometers, 
heliotropes,  etc. 

10.  Among  the  coarser  Held  instruments  there  is 
nearly  every  variety  of  engineers'  transits,  theodo- 
lites, levels  and  compasses;  such  modern  instru- 
ment* us  omnlmeters,  tachcoinctcrs,  and  ta- 
chometers, with  a  large  number  of  specisl  instru- 
ments, such  as  planlmeters,  pantographs,  ellipso- 


graphs, arithmometers,  pocket 
sextants,  hypsoineters,  and 
menta  of  afl  descriptions. 


NOTKS. 


Railways  in  Brazil. 

lu  January  last  there  were  2,431  milea  of  road  in 
operation  and  2,003  miles  in  course  of  construc- 
tion. The  roads  embrace  some  90  or  80  short  lines 
and  branches  connecting  the  principal  seaport 
cities  with  interior  trading  points.  There  are  no 
great  trunk  lines,  but  some  of  the  road  win,  event- 
ually, be  extended  into  lines  of  great  extent. 
About  one-half  of  this  railway  mileage  was  built 
and  is  now  owned  by  the  government ;  another 
portion  was  built  by  private  companies,  the  gov- 
ernment guaranteeing  the  interest  on  bunds,  and 
the  balance  was  built  by  local  subventions  from 
the  provinces  and  towns  through  which  the  mads 
ran.  The  government  guarantees  are  nearly  all  at 
7  per  cent,  interest,  and  are  placed  in  England. 

The  Jortial  do  Commercio  states  some  of  these, 
roads  are  paying  their  guaranteed  interest,  and 
tint  the  government  liability  is  being  gradually 


Till  Sahara  Sxa. 
The  French  appear  to  be  seriously  entertaining 
one  of  the  greatest  engineering  projects  of  modem 
times — the  creation,  or  rather  recreation,  of  a  vast 
inland  sen,  south  of  Algeria  and  Tunis,  by  the  ad- 
mission  of  the  water*  of  the  Mediterranean  into  a 
great  basin  of  the  desert  by  means  of  a  canal 
about  two  hundred  miles  long.  The  Minister  of 
Foreign  Alfalrs,  M.  de  Freycinet,  has  reported  in 
its  favor,  and  the  President  has  appointed »  com- 
mission of  forty-eight  to  examine  the  scheme  -at 
once.  The  advantages  antic'pated  from  its  exe- 
cution arc:  a  defense  for  the  settled  region  against 
the  invasion  of  the  desert  tribes,  a  considerable 
improvement  of  the  climate  in  the  immediate 
ueigbborhixxl.  and  the  restoration  to  agriculture 
of  considerable  tract*  of  land  surrounding  the  new 
sea;  an  easy  means  of  closer  oommunicatinn  with 
Central  Africa,  and  the  diversion  to  Alawia  of  a 
large  part  of  the  trade  which  now  goes  to  Tripoli ; 
and,  finally,  Ihe  provision  of  an  impregnable  re- 
treat for  tho  French  navy  in  case,  for  any  reason. 

holdth*  ,«•  in  the  Mediter 
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.Chief 


M.  Allaire,  Engr.  V.  & 
York. 

Edward  K.  Andrew.,  New  York. 
Geo.  D.  Ansler 


A.  Bonxano  sad  wife,  of  Clarke,  Reeves  *  Co., 
Phoenixrille,  P». 

John  Bogart,  Secy.  Am.  8c 
tor,  New  York. 

A.  P.  Boiler,  New  York. 

G.  Bouanren,  Con*.  Eng.  C,  N.  0.  *  T.  P.  B.  a. 


>.,  N.  Y.,  L.  E.  * 


H.  D.  Btnnden,  l»t  Asst. 
W.  K.  R.,  New  York. 


Oal. 


R.  K 


L.  L.  Buck,  Brooklyn.  N.  Y. 
Junes  D.  Burr  and  wife,  Lantry  *  Burr,  To- 
peka,  Kan. 
Wm.  H.  Burr.  Troy,  N.  Y. 
U.  Col.  T.  L.  Casey,  Corps  of  Engr*.  U.  a  A., 
Washington. 

O.  Chanute.  Ch.  tug.,  N.  Y.,  L.  t  A  W.  a  R., 
New  York. 
8.  H.  Chittenden,  East  River,  Conn. 
Thomas  C.  Clarke,  New  York. 
Ainory  Coffin,  Engr.  Phtenix  Iron  Co.,  and  wife 
,  Pa. 


P.  Collingwood,  Asi't  Eng.  East  River  Bridge, 
New  York. 
The©.  Cooper,  New  York. 

E.  L.  Cortbell,  Ch.  Asst.  Eng.  N.  Y.,  W,  a  *  B. 
R.  R.,  New  York. 

J.  j  r.  Croes,  New  York. 

Ota*.  Dsris,  County  Engr.,  Allegheny  Co.,  Pa. 

Joe.  P.  Darin,  Engr.  Am.  Bell  Telephone  Co., 
and  sister.  New  York. 

Fred,  de  Fnniak,  Gen.  Man.  L,  a;  N  K.  R.  and 
Secretary,  Louisville,  Ky. 

Alex.  Dempster.  Pittsburgh,  Pa. 

W.  A.  Doane,  Asst.  Eng.  &,  W.  *  O.  R.  a, 
Oswego. 

John  a  Duncklee,  U.  a  Ass  t  Engr.,  Washing 
ton.  D.  C. 

T.  Egleeton,  School  of  Mines,  Columbia  Coll., 
New  York. 

J.  W.  Ferguson,  Asst.  Eng.  N.  Y.,  L.  E.  *  W. 
K  a,  HorneUsTille.  N.  Y. 

Chas.  a.  Perry  and  wife,  New  Haven ,  Conn. 

Prof,  a  Fletcher  a  ad  wife,  Hanover,  N.  H. 

Clark  Fisher,  Trenton,  N.  J. 

Bandford  Fleming,  Ottawa,  Canada. 

Edward  A.  Flint,  Boston,  Mas*. 

C.  Q-  Force,  Cleveland,  Ohio. 

&  E.  Fowler,  City  Engineer,  and  daughter,  New 
Haven- 
James  B.  Francis  and  wife,  Lowell,  Mass. 

John  a  Freeman,  Lawrence,  Mass. 

A.  FteWry,  Chief  Asst.  City  Eng., 


Co.,  Pitta- 

b.  P»- 

Fredk.  Graff,  Hydraulic  Engineer,  and  wife, 
Philadelphia,  Pa. 
Gen.  Geo.  a  Greene  and  wife,  New  York, 
a  a  Halght,  Asst.  Eng.  Dept.  Pub.  Parka,  New 
York, 

Wox  G.  Hamilton,  Pres.  Hamilton  Steeled 
Wheel  Co.,  Vloe-Pres.  Central  *  a  A.  Tele- 
graph Co.,  New  York. 

J  am  Be  H.  Harlow,  Eng.  Monongahela  Naviga- 
tion Co.,  and  wife,  Pittsburgh,  Pa. 

Wm.  P.  Harris.  Supt.  H.  Div.  C.  *  O.  a  R., 
HuJtingtun,  W.  Va. 

Clemens  Herschel,  Hydrattlio  Engineer  Holyoke 
Water  Power  Co..  and  wife,  Holyoke,  Mass. 

t  B.  Hill,  Asst.  City  Engineer,  New  Haven, 


Supt.  Water-Works, 
Canada. 

G.  P.  Low,  Jr.,  Supt.  Road  Dept.  a  C.  *  N.  a 
a.  Norfolk,  Va. 
Wm.  H.  Lots,  Chicago,  III. 

Oapt.  0.  E.  Mirharlta,  Corp*  Ordnance  U.S.  A,, 
Philadelphia,  Pa. 

D.  a  MoComb.  Asst.  Eng.  Dist.  Comma.,  Wash- 
ington, D.  C. 

Tbos.  C.  McCollom.  Civil  Engineer,  U.  S.  N., 
New  London,  Conn. 

T.  H.  McKenxie,  8outbington,  Conn. 

IJeorge  W.  McNulty,  Asst.  Eng.  1 
Brdge,  Brooklyn,  N.  Y. 

D.  N.  Melvin,  Cons.  Eng.,  and  wife,  Staten 


River  Com., 

n.  a  a. 


Geo,  8.  Morison,  N.  Y. 

Alfred  Noble,  Geo.  Supt. 
Bault  Ste,  Marie. 

J.  A.  Ockeraon, 
St.  Louis,  Mo. 

L.  T.  Olney,  Res. 
Middleluwn,  N.  Y, 

S.  C.  Pierson,  City  Surveyor,  Meriden.  Conn. 

Geo.  H.  Pegram,  Ch."  Eng.  Edge-Moor  Iron 
Worka,  Wilmington,  Del. 

F.  L".  Prindle,  Civil  Engineer  U.  S.  N..  Brook- 
lyn,  N,  Y. 

Wm.  W.  Reid,  Erie.  Pa. 
David  Reeves,  Pres.  Phcenix  Iron  Co„ 
vllle,  Pa. 

Joseph  a  Richards  and  wife,  Boston, 

ThtmuM  F.  Rowland,  Continental  Iron  Worka, 
Greenpoint,  N.  Y. 

Wm.  H.  Searles,  Newburgh,  X.  Y. 

a  A.  Shailer.  Aast  Supt.  Edge- Moor  Iron  Co., 
Wilmington,  Del. 

T.  P.  H teams.  Asst.  Eng.  Imp.  Sewerage  of  Bos- 
Ion,  Atlantic,  Maw. 

J.  G.  Van  Home,  wife  and  sister.  Jersey  City, 
N.J. 

Aahbel  Welch,  President  Am.  8oc  C.  E.,  daugh- 
ter and  niece,  Lambertvllle,  N.  J. 
Ashbel  Welch.  Jr.,  ami  wife,  LambertvUle,  N. 

J. 

C.  D.  Ward,  Jersey  City,  N.  J. 
L.  B.  Ward.  Jersey  City,  N.  J. 

Prof.  H.  F.  Walling,  C.  &  Coast  Surrey,  Wash- 
ington, D.  C. 
John  W.  Weston,  Chicago,  111 

D.  J.  Whittemorc.  Ch.  Eng.  C,  M.  &  St.  P.  a 
a,  Milwaukee,  Wis. 

Wm.  H.  Wiley,  New  York. 

Wm.  E  Wortben  and  wife.  New  York. 

President  Aahbel  Welch  called  the  meeting  to 
order,  and  Col.  T.  L.  Casey,  U.  a  A.,  in  the  ab- 
sence of  Gen.  Wright,  Chief  of  Engineers.  U.  S.  A., 
who  was  confined  to  his  home  by  sickness,  was 
elected  permanent  chairman.  Col.  Casey  welcomed 
the  society  in  a  few  brief  remarks;  he  referred  to 
the  scarcity  of  engineering  works  of  great  interest 
in  Washington,  but  mentioned  the  water-works, 
which  included  an  aqueduct  with  the  largest  apan 
atone  arch  known  to  exist;  there  was  the  under- 
pinning of  the  Washington  monument,  and  also 
the  harbor  and  the  well  advertised  flats  which  hare 
furnished  the  District  doctor*  with  a  good  text  for 
many  ynara;  the  insufficient  water  supply  was 
also  mentioned,  arid  to  the  above  and  other  mat- 
ters the  attention  of  tin*  engineer*  was  invited. 

Secretary  Bogart  then  announced  the  pro- 
gramme of  the  sessions.  This  was  published 
in  full  in  Uiia  journal  last  week,  and  the 
only  change  in  the  printed  programme  distributed 
to  the  member*  by  the  local  committee  is  that  on 
Saturday  an  excursion  to  Pen-Mar  was  arranged, 
and  so  timed  as  to  enable  members  to  reach  New 
York  by  10.20  p.  ui.  same  day.   This  programme 

it  undrr  the 


The  first  paper  read  was  by  Capt.  O.  K.  Michaels*, 
on  "  An  Instance  of  Zymotic  Disease  in  Metal." 
The  annual  addnna  of  tho  President  was  delivered 
an  Tuesday  evening;  on 


ferent  stages  of  the  work  were  explained  by  Col. 
Casey,  to  whose  intelligent  designing  and  superin- 
tendence the  aurora*  of  the  work  i*  due.*  At  the. 
afternoon  session  the  Committee  on  the  Preserva- 
tion of  Timber  made  a  verbal  report,  which  was 
followed  by  a  brief  discussion. 

A  report  was  then  read  upon  the  subject  of 
standard  time  by  Mr.  Sandford  Fleming,  of 
Ottawa,  Canada,  chairman  of  the  committee  ap- 
pointed by  the  Society  at  its  meeting  in  Montreal 
to  take  into  consideration  the  whole  question  of 
standard  time.  At  the  annual  meeting  of  the 
society  in  New  York  on  Jan.  17,  the  committee 
its  first  report,  submitted  a  scheme  for  the 
a  prime  meridian  and  of  uniform 
standard  time,  and  suggested  the  expediency  of 
obtaining  "an  expression  of  opinion  upon  the 
various  points  which  presented  themselves  from  as 
large  a  number  of  practical  and  scientific  men  a* 
possible."  This  suggestion  was  approved  by  the 
society,  and  the  committee  was  further  authorized 
and  requested  to  take  such  step*  as  might  be  nee- 
canary  to  obtain  information  which  would  enable 
it  to  report  definitely  at  a  future  meeting.  The 
committee  thereupon  prepared  a  aerie*  of  questions 
to  cover  the  whole  subject,  and  sent  copies  of  it, 
iea  of  the  scheme  pro- 
of standard  time,  to  a 
iroughout  tike  country 
who  are  directly  and  practically  interested  in  the 
By  the  wheme  referred  to  it  is  pro- 


First  Tnestehlish  one  universal  standard  time,  com- 
mon to  all  peoples  throaahout  the  world,  for  Uio  lue  »f 
railways,  telegraphs  anil  steamboats,  for  the  purposes  of 
trad*  and  commerce,  for  Keoeral  sclenlljk'  observ* 
and  for  every  ordinary  local  purpose. 

Second.  It  la  proposed  that  stamtard 
wbere  shall  tie  basal  on  the  one 
denoted  by  the  diurnal  revolution  of  t 
mined  by  the  mean  solar  manure  at  one 
rldlan  to  be  selected  as  a  lime  a  " 

Third.  The  tune  sero  to  i 
prime  meridian  to  he  i 
outing  terrestrial  lonKttude. 

Fourth.  The  time  sero  and 
world  to  be  established  with  the 
nations  generally. 

Fifth.  Fur  the  i«urpoM  of  regulating  time  every 
where  it  b  proposed  that  the  nnit  measure,  determined 
i  above,  shall  he  divided  into  84  eimal  part*,  and  that 


these  part*  shall  be  defined  by  .itai 
eataliluhed  aroond  the  globe,  15"  uf 
hour  distant  from  each  other. 

Sixth.  It  is  proposed  that  standard  time  shall  be  de- 
termined and  disseminated  under  governmental  author- 
ity ;  that  tmw  signal  stations  lie  est*  hi  jshrd  at  Important 
centers  for  the  purpose  of  disarminsting  correct  rim* 
with  precisian,  and  that  all  the  railway  and  local  pub- 
lic clocks  be  controlled  electrically  from  the  public 
time  station,  or  otherwise  kept  in  perfect  agreement 

Seventh.  The  adoption  of  the  system  In  the  United 
States  aud  Canada  would,  exclusive  of  Newfoundland 
and  Alaska,  have  the  effect  of  reducing  the  standards 
of  II  ma  hi  four.  These  four  standards,  precisely  on* 
hour  apart,  would  govern  the  time  of  the  whole  ooun 


try.  each  would  have  the  simi/hst  intsnbl*  relation  to 
the  other,  and  all  would  hava  tonally  nmpts  relatione 
to  the  other  standards  of  the  world. 


Finally.  It  is  proposed  to  have  only  one  series  of 
hours  in  the  day.  exteudlmc  from  mldiiicht  to  i  ' 

'Dm  Ttof 


alphabet 

To  the  serifs  of  questions  which  accompanied 
this  scheme  the  committee  has  received  hundred* 
of  replica,  and  Mr.  Fleming,  in  his  report  to  tho 
society,  gave  a  classified  statement  of  their  pur- 
port, as  follow* :  Ninety-seven  per  cent,  of  all  the 
writer*  approve  the  scheme  ;  78  per  cent,  expreaa 
themselves  as  tu  favor  of  four  standard  meridians 
in  North  America,  one  hour,  or  15°,  apart ;  6  per 
cent,  favor  two  meridians,  and  a  small  minor- 
ity prefer  one  continental  meridian.  In  reply  to 
the  question  with  regard  to  a  change  in  the  no- 
tation of  the  hours  of  the  day,  a  very  large  major- 
ity of  the  committee's  correspondent*— 92  per 
cent  of  the  whole  number — express  themselves 
in  favor  of  counting  from  1  to  34  consecutively. 
In  conclusion  Mr.  Fleming  said  :  "  Upon  the  re- 
plies received  to  its  questions,  the  commiltea  is 
fully  warranted  in  reporting  that  there  is  through- 
out the  country  a  very  strong  sentiment  in  favor 
of  establishing  n  «ystem  of  standard  time  upon 
the  basis  of  the  scheme  which  the  society  now  has 

•  A  li,  I  am!  .11 
feat  tu  satUrnm*  U 


uigu 


by  Google 


168 


ENGINEERING   NEWS  AND 


Mat  20,  1883. 


The  report  of  the 

tee  iru  approved  by  the  society,  and  reaolutiont  coal  Held  on  Friday  evening,  but  too  late  to  teethe 
were  adopted  minting  Congress  to  take  the  inl-  machine*  at  work.    The  Harrison  and 


the  ilaai  from  n  gate  chamber  built  inside  the  i 
Tolr.    A  WMtMfij  ol  stone  masonry,  23  ft.  wide 
ia  provided.   The  earth  underneath  thia  waa  "a 

to  establish  a  prime  !n»chi0ea  being  used  in  joining  mine,  in  i^fi^S^S&rAZ^j^  K.  the 
valley .  each  machine  haa  ita  apecial  advocate*,  but  waste-way  waa  rebuitton  good  gravel. 


tiative  step  by 

meridian  which  ahall  be  common  to  all  nations. 

The  solemn  ceremony  of  being  "received"  by 
the  President,  which  ia  the  "regular  thing"  to  do 
in  Wnahington,  waa  performed  by  the  mem  ben  at 
4  p.  m.  "  by  appointment." 

At  the  evening  session  Mr.  A.  O.  MenocaT 
U.  S.  N. ,  read  a  paper  on  the  Reconstruction  of  a 
Quay  Wall  at  Norfolk,  Va.    Papers  were  also  read 
on  Tents  of  Structural  Material,  at 
of  the  Mississippi.   The  report  of 

it  on  the  one 
by  the  diurnal  rev- 
i  of  the  earth  as  determined  by  the  mean 
solar  paiwage  at  one  particular  meridian. 

On  Thursday  the  members  made  a  visit  to  Mt, 
Vernon,  and  on  their  return  stopped  at  the  navy-  j  in  width  in  the 
yard,  and  then  continued  up  the  harbor  and  In- 
spected the  flats.    In  the  evening  the  President  of 
the  aoeiety  gave  a  reocptioo  at  Williiird's. 


the  eugineers  seemed  more  favorably  impressed 
with  the  Lechner  than  the  Harrison.  At  tike  same 
time  the  visitors  admitted  that  in  many  eon  I 
regions  favorably  located  as  to  conditions  these 
"  iron  miners  "  must  beenmridcred  n  sttcee«*.  Their 
long  u*e  in  the  mines  of  the  valley  is  a  proof  of 


their  adaptability  to  thia  coal  region,  and  they  sumption  Is  not  known. 


Distribution  la  by  cement-luted 
pipe  of  from  12  to  2-tn.  diameter.  On  March  I, 
1882,  there  were  in  use  lS.IBruilesof  pipe,  with  119 
tire  hydrants.  Ill  gates  and  852  taps.  One  meter 
is  in  use.  The  town  contributes  annually  850  for 
each  of  112  public  fire  hydrants.  Hervice  pipes 
are  of  cement-lined  wrought  Iron. 
The  population  ia  1880  waa  «,ot».   The  con- 


to  be  gradtilly  but  surely  ftnding  their  way 
coal  producing  regions  of  the 
he  Harrison  machine  is  higher 
,  the  former  weighing  WO  pounds 
the  latter  1,500 pounds.   Tbe  Lechner  cutter  is  a 
horizontal  bar  with  inserted  knives,  which  cut  a 
groove  4  in.  in  height  5  ft.  in  depth  and  8  ft. 

if  the  mal.   The  Harrison 


On  Sept.  8,  1881.  a  stroke  of  lightuiu. 


AT.*  ft.  of  main  pipe,  anil  in  January, 
cast-iron  pipe  laid  across  the  Nashua  River  froxe 


lug  de»1myed 

1882,  78  ft.  of 


OHIO  INSTITUTE  OF  MINING  ENGINBKRH. 
-NELSONVILLE  MEETING. 

Enmui  Emoixkkkinm  News: 

Tbe  Ohio  Institute  of  Mining  Knginvrni  met  in 
Nelaonville.  Athens  Couuty.  on  Thursday  hint, 
and  alter  u  prunlable  session  of  two  days  ad- 
journed tu  meet  iu  Voungstown  in  October  next. 

NeUonviUc  is  one  uf  tbe  oldest  lulniug  towns  of 
the  Hocking  Valley,  and  is  pleasantly  situated  on 
the  left  bank  of  the  Hocking  River.   The  Ohio > 
Canal  also  paste*  through  the  village,  which,  com-  ' 
pteted  from  Columbus  to  Atliens  in  1838,  was  for ' 
years  tbe  great  coal  carrier  of  tbe  valley.  Now 
the  Columbus  &  Hocking  Valley  Road  does  most 
of  the  coal  business,  shipping  annually  one  ami  a  I 
uuarUr  million  tons.    The  mines  are  mainly  lo- 
cated below  tike  village  of  Nehouvilie,  on  the | 
Hocking  River,  though  the  extensive  mines  of 
Peter  Hayden  are  situated  3  miles  above  Nelaon- 
ville, and  the  mines  of  W.  B.  Brooks  *  Sons  are 


Imuran 

The  reeeijrt*  had  been  810h.007.OB:  the  bonded 
cutter  h  a  circular  piston,  on  the  end  of  which  a  I  dcbt  j,  jMSm,  at  T  and  S  per  cent.  Interest:  the 
pick  point  ia  inserted  ;  tbe  stroke  is  about  »  In.  expenses  of  maintenance  for  the  year  ending 
in  length  and  is  delivered  very  much  as  a  miner  |  March  1,  18&J,  were  $2,688.39,  and  the  receipts 
strikes  with  his  pick.  irom  Wtttfr  ™}™  »t5,«74.T8.      The  works  are 

',       „  ,  managed  by  a  boaru  of  three  commissioners,  one 

The  none,  of  the  valley  visited  by  the  engineers  belnK  dented  annually.  The  Superintendent  I, 
were  opened  on  the  great  vein  coal,  and  were  8  to  chosen  annually  by  tbe  board.  C.  H.  Merriam  is 
7  ft.  in  height,  all  level,  fry.-,  dry.  comfortable,  I  Chainnan  of  the  board,  and  Joseph  O.  Tenney  th- 
well-ventilated  and  well-managed '  Treasurer  and  Superintendent. 

At  Straits*  llie  and  Slutwnee  a  few  miles  distant  •  WVIII.—  tmUMI  FALLS. 

the  vein  is  l»  ami  lu  ft.  high-even  ruing  to  11  and  -J^X?  ^  X,*"^'  r  *  ?"  ^ 

14  ft  ,.T.-j,»i.H..«itv      i<  ic  n/v.         —ii-  .  *»»*•.>■"»  the  t  ouneetMsit  River,  at  a  point 

1*  ft  oocas  oiuilly  It  Is  not  generally  known  ,  where  there  is  a  considerable  Tall  in  the  stream, 
that  this  additional  bright  is  caused  by  tbe  union  affording  valuable  water-power.  Mt.  Kilbnrn  i 
of  two  beds  of  ooal.  but  such  is  the  fact.    TV  g      «a9t  »lu«- uf  *•  river  and  a  range  of  hills  on 

r"*!ST.,f"Vt'  ■hte  M^""!  inewpomed  as  a  viltage  in  1888 

satisfied  themselves  fully  a.  to  the  fact,  by  ocular      Waterworks  were  built  by  the  yllUge  in  184* 


i  of  C.  L.  Paston  &  Co.  and  T.  Longstrcth, 
f  years  opened  and  worked.  Tliere  are  a 
of  new  plants  around  and  below  town, 
and  on  Monday  Creek,  the  largest  and  moat  im- 
portant of  which  are  the  mines  of  the  Akron 
Iron  Company,  which  has  a  blast  furnace 
alongside  of  the  mines;  the  mines  of  tbe  Hook- 
ing Iron  Company  at  Orbiston,  which  has  also  a 
blast  furnace.  These  furnaces  are  large,  well- 
built  structures  Tbe  whole  valley  is  covered 
with  mines  and  blast  furnaces.  It  can,  with  pro- 
priety, be  called  the  Black 
ward  of  one-third  the  coal 


ieroonstrstion— the  best  of  proof  taking  the  supply  from  Mi  nerd's  Pond,  a  noturai 

After  the  close  of  tbe  evening  meeting  un  Fri-  u*8"1  °r  w  *crp8         '«d  by  Hpriugs,  and  with  no 

day.  which  was  held  mainly  for  the  purpose  of  * l^™tfn,'mn*  OT.  floTi"i«  .fmm  "    »Jl.g»  ft 
.  r    '  above  the  village,  to  which  the  water  Is  distributed 

arranging  a  programme  for  the  next  meeting,  the  from  the  pond  by  cast-iron  pipes  <»f  8, «,  4  and  I -In. 

iliameter.  There  are  6  miles  in  use.  wiUi  41  flrv 
hydrants.  15  gates,  500  taps  and  12  meters.  The 
village  isayi.  1 1,000  per  year  tow.trds  the  support 
of  the  works,  lyrod  and  iron  « 

The  |iorsilatioti  In  1880  * 
consumption  is  not  known. 

The  works  cost  800,000,    There  is  a  bonded  del* 
of  $17,700  st  8  and  5  per  cent,  interest. 


session  closed,  to  meet  at  the  call  of  the  president 
in  Youngstown. 

The  general  oflloers  i.r  the  Institute  are :  Presi- 
dent, Andrew  Roy.  Columbus :  Vice-President, 
Fred  Howell.  Zanesville ;  Secretary,  K.  K.Paul, 
Akron ;  .Treasurer.  John  Ackley.  Athena 

I  did  not  get  tlie  names  of  the  Executive  Board.  | 
Thia  institute  has  been  but  recently  organised,  tbe  I ceipt*  iTjasje 
Nelaonville  meeting  beiug  the  first  one  held  in  the 
coal  regions  of  the  State.   The  Association  meets 
three  times  in  each  year.    The  first  meeting  ia 
held  in  Columbus  in  January,  and  the  two  other 


meetings  are  held  in  the  coal  regions  at  tin-  call 
of  the  President.  The  Institute  numbers  88  to  88 
members,  all  mainly  practical  men  In  practice  as 
engineers,  colliery  superintendents,  civil  and 
echanicaJ  engir 


A  number  of  the  visiting 
Till*  session  visited  the  mines  on  the  afternoon  of 
Thursday  to  examine  the  Harrison  ooal  catting 
machines  in  use  in  Brooks'  mines,  and  all  Friday 
was  devoted  to  an  inspection  of  the  leading  mines 
of  the  district.  There  were  two  sessions  of  the 
engineers,  at  the  lirst  of  which  five  papers  were 
read  by  members — one  by  Prof.  Edward  Orton. 
State  Geologist,  on  the  "  Lower  Coal  Measures  of 
Ohio;"  one  by  J.  Q.  Chamberlain,  on  the  "Social 
Condition  of  our  Working  Miners;"  one  by  P.  M. 
Hau  l  tine,  on  the  •'  Early  Development  of  the 
t  Valley  Region."  and  on  "General  Mining 
;  .Subject*:"  one  by  Thomas  Middleton, 


All  tbe 
meeting  and  the  visit 

obligation  to  Mr,  Thomas  Black,  the  Superintend- 
ent of  tbe  Akron  Irou  Co.  a  mines,  and  to  Mr. 
John  R.  Buchtel,  General  Manager  of  the  Akron 
Iron  Co.,  for  kindnos*  and  courtesies  shown  them. 

VlViimi  Engixf.rr 
Nkuuxyiux,  O.,  May  18, 1882. 


The  works  are  managed  by  three  c 

F.  H.  Brown  is  the  Superintendent. 

OCCIX. — DA88VI1XC 

I    Danaville.  New  York,  in  lat.  42-  88'  N.  long. 

"*  "V"  "  vMr?  w1th  hm*  on  «nr"*  'I** 

on  Mill  Creek,  which  lias  a  water-shed  of  about 

10  square  miles.  Settled  about  1705,  it  was  in- 
corporated as  a  village  iu  1843. 

Water-works  were  built  hvthe  village  in  1874 
for  fire  protection  only,  after  plans  of  D.  M. 
Urevne,  0.  E. 

The  water  ia  . 
Mill  Creek,  about 


staves  i«naea  with  iron  and  coated  wi 
The  branches  are  of  «  and  4-ln.  pipe, 
l"  a"  are  in  use,  with  40  fire  hydrants  i 
When  the  works  were  first  tested.  7  by. 


TIIK 


AND  STATISTICS  OF 
CAN  WATER- WORKX 


»v  J.  JA 


I  R.   CMOS*.    „.    AM.    HOC.  C.  E. 


from  poor  148. 
CCVVIl.—  1-KnMINJ.TfcR. 
Leominster.  Massachusetts,  in  Int.  43"  82  N 
long.  71*  «  W.,  on  the  Nashua  River  ami  Moms* 
nock  Brook,  is  on  undulating  ground,  the  eastern 

.  ..  hilly 

incorporated  In  IT40.  Water 


State,  on  the  Settled  In  1723,  it  was  iiicorporaUHl  in  1740.  Water-  '  i    .VK  ,he  ""Wx  »>»m  mountain  stream. 

All  the  tuuv-n.  *"rk*  were  built  by  tin-  town  in  1S7H  after  ih..  *.■    «,»,'.u™nk-  it  by  truvity  to  the  borough  and 

-r-r  h.^w  l,,Bn»  "f  Hiin-has  Ball,  l"  E.  taking  tl'~ly  dJ«t"l»""-K  "               '  miles  of  8.  4  ami  3-ln. 

"per.b3r1.lrof;  from  Morse  Hrrsik  and  Haym-s  Rro,*  whiT£  Pil*- *ii.h  Hire  hydrant  and  200  tap.. 


on  ■  Mining  Legislation;"  and  one  by  Andrew  Roy.  !  portion  being  a  sandy 'plain  HSi  t'he  i 
the  inspector  of  mines  for  the  State,  on  the  Settled  in  1723,  it  was  incorporated  in 
••  Causes  of  Hnrsehark*  in  Mines,"  All  the 
were  discussed  at  length.    The  paper 
Orton  was  oue  of  stirptiKMng  interest,  and  elicited 
approving  criticism.    The  other  papers  were  by 
practical  engineers,  and  were  replete  with  valuable 
practical  truth  to  the  profession.    They  will  each 
be  published  in  the  official  organ  of  the  Institute — 
the  Trutfc  Iti  vim;  of  Cleveland. 
At  Lougslretb's  uiiu>-s,  ou  Monday 


from  a  well  in  a  mill  dam  on 
1*0  ft.  above  the  village,  and 
conducted  2  mile,  in  a  10-in.  pipe  of  wooden 
staves  banded  with  iron  and  coated  with  a^hslt. 

Four  miles 
and  v  gates. 
.  ydrants  were 
being  sjmultaneoiislv  closed, 
a  number  of  breaks  occurred  in  the  pipes. "  Several 
breaks  have  also  occurred  from  careless  workman- 
ship in  the  grading  of  the  branches  and  the  laying 
of  the  pipes  but  they  are  now  reported  in  good 
condition.  It  b>  contemplated  to  build  a  reservoir 
shortly. 

The  works  have  cast  134.800.     The  bonded  debt 
is  now  110.000.  at  7  |»t  rent,  interest 
No  further  financial  statements  are  given. 
J.  H.  Bobbins  is  the  Superintendent 

O0CS.— DOWSINOTOWX. 

Downingtown.  Pennsylvania,  in  lat.  W  0  N. 
tang.  75*  88  W.,  is  in  < Chester  Valley,  a  long,  nar 
valley  extending  through  Chester  County. 
Wster-works  were  built  by  a  private  company 
in  1874,  taking  the  supply  from  mountain  streams 


The  population  in  I88U  was  1,554.     Tlie  capital 
stock  of  the  (  oiuiionv  is  «.1i0.i»J0.    Tlie  works  have 
cost  804.000.    Tlie  bonded  debt  is  84.000.  at  7  per 
No  other  data  are  furri 
B.  Sirves  is  President  of  the  c 
[to  Mt  OO.vrLvrjip., 


wrre  visited  by  a 


ceiw  the  dnunogr  or  aliout  2i«|uaryi  miles.  An  im- 
pounding reservoir  on  Haynes  Hnaik  ie  formevl  hv 
an  eiiith<lnm.  with  stone  masonry  heart  wall  15ft 
high  and  69r)  ft  long.  Its  cajuaiitv  is  130,oui.ilo6 
gallons.  Tlie  wuter  or  Morse  Brook  Is  impounded 
nareservisrhoUliMKlO.ISW.OOo  gallons  tind  cover- 

ing  20  acres.    This  was  constructed  b«r<  »r«j  it*  i»ur-   
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Kalis,  Vt.  From  J.  W  Bobbins,  Superintendent,  I  town  of  Lake,  Cook  County,  III.  The  Bupcrin- 
■Utistios  of  the  water-works  of  Dansvllle,  N.  Y.  t,„dent  of  Water-works  of  that  town  ii  Jacob  T. 

hrurot..  11.   Mernani,  chairman  Water  Board.        .       «  «.       .  .  .      . ,  .  _,  . 

sUliatics  and  water  reus  and  «t  of  r,i..rt«T^  1  1  •  E  •  »nd  h*  ""re*  ll  »  Stock  Yards." 

water-works  of  Leominster,  «—  Chicago,  111.— Ed,  E.nu.  Newel] 


Correction.— April  13.  1882.  p.  123.  Mulim. 
The  dally  consumption  was  given  In  cubic  feet  by 
mistake.  In  1880  it  was  «0,0U0  gallons  and  is  now 
188,000  gallona.  

C0RSE8P0NDEB0E. 


STRAW  PLANKS. 

r- a  en  so  re.  m     ki.  IMS, 
Editor  Enoineerino  News  : 

Dear  8)»  :  A  friend  of  mio«,  writing  from  Af- 
rica, auks  where  he  can  learn  sone-thiug  about 
planks  made  of  straw,  of  which  he  baa 
seen  Dotioea.  I  have  made  inquiries  in 
vartoua  quarters,  but  can  a*  yet  learn  nothing  defi- 
nite  on  tlie  subject.  I  will  be  much  obliged  if. 
from  your  commanding  position  at  the  center  of 
engineering  news,  you  will  enlighten  me. 

Respectfully  and  truly,  W.  P.  O. 

[We  hope  aome  one  of  our  reader*  will  furnish 
the  abore  Information  aa  soon  sspcsaunle.— Ebrruk 
Enolxekbjno  News i. 


REPLACINO  <XCUm  MAIM. 

CvUKctL  Burrs,  May  14.  1*83, 
Eiw*  K..MI1-.  •  i         S  rw<  : 

Possibly  my  alatetueut  in  the  News,  of  Muv  3 
of  the  problem  for  replacing  chuid  ban  was  not  as 
plain  as  it  abnuld  liave  been. 

The  tie  bar  CM  is  continuous  and  has  no  con- 
nection with  any  member  .•»  . at  each  eDd. 


miles  of  track  in  operation.  The  first  2  miles 
north  from  Emory  cost  a  trifle  over  f 200.00U  per 
mite,  and  the  11  miles  from  the  eighteenth  to 
the  twenty -ninth,  coat  $173,000  per  mile.  The 
average  cost  per  mile  of  the  upper  division  along 
the  Fraxer  and  Thompson's  riven  will  be  over 
$73,000  per  mile.  This  does  not  include  the  coat 
of  rails  and  fastenings,  which  are  furnished  by 
the  government.  The  cost  of  the  212  miles  from 
Port  Moodv  to  Kamloops  Lake  will  be.  exclusive 
of  mils.  il2,000,0(M,  The  company  have  at  Yalo 
creeled  nilm-glyceri  nc  nnd  powder  works,  with  a 
ciqiocily  uf  11.000  pounds  per  day,  and  car  and 
machine  shops,  and  all  the  supply  depart  tiieuls. 
A  steamer  is  under  construction,  nnd  will  be 
launched  in  a  few  dars.  for  tbe  navigation  of  the 
upper  Fraxer  betweeu  Boston  Bar  ami  the  mouth 
of  Thompson's  Kiver.  The  boat  is  Intended  for  the 
transportation  of  supplies,  and  will  In-  the  llrst  to 
ascend  shove  Ronton  IW, 


BJCtutoxo,  Vs..  May  17. 
TIMBER  ROOFS. 
Editor  Enoineruxo  News: 

Will  some  of  your  render*  give  the  most  ap- 
proved joint  for  a  principal  and  the  tie  beam  In 
timber  roofs  of  large  span  timber,  nut  well-sea- 
soned pine  ?  The  tie  beam  is  not  to  project  outside 
of  the  wall  which  supports  It. 


E.  O.  Tillon,  of  Yale,  H  i  .,  contractor,  chief  en- 
gineer and  general  superintendent  of  the  Pacific 

I  do  not  find  any  very  good  arrangement  in  tbe  eD,l°'  th/t-Sl^iaD  P*-iflc       "Ik"  &KZ!£! 

 .  *     -    7.  .»  ....       I  with  an  Orrponioa  retsirter,  gave  the  following 

books  on  carpentry,  of  which  I  possess.  I  believe,  inform„inn  concerning  that  enterprise:  List  Feb- 
the  usual  variety. 


Tbv  strain  in  Ui  must  be  transferred  to  the  ties 
HI  and  IE,  the  tie  till  IK  passes  under  tbe  feet  of 
temporary  posts  along  Cll  and  Dl. 

Mr.  Rodiger's  solution  is  right  assuming  tbe 
post  DL  and  tie  CM  to  be  connected  at  /,  but  it 
would  be  very  difficult  to  make  such  connection. 

Would  be  glad  to  hear  from  Mr.  Rudlger  again. 
Cmas.  F.  Loweth.  Assistant  Engineer. 

RA I IjtOA I'lMi  ON  THE  PACIFIC  HIjOPE. 


BVsSX  HlhER. 


ruary  a  contract  for  building  85  miles  from  Emory 
j  Point,  5  miles  below  Yale,  to  Port  Moody,  the 
western  terminus,  at  the  head  of  Burrard  inlet, 
was  let  to  Andrew  Onderdonk  and  associates,  and 
the  work  of  clearing  and  bridging  is  alrvadv  under 
way.   0 railing  will  be  commenced  about  the  23th 
of  this  month.   Arrangements  have  been  made  for 
Can  any  of  the  reader,  of  your  esteemed  paper  ,hc  jmport<aion  of  H,n8o  t  hin.-*.,  to  arrive  within 
r nrnish  the  undersigned  with  a  table  for  com-  g0  days.    Two  vessels,  with  1.300  Coolies,  arrived 
puling  rapidly  the  net  and  gross  sections  of  angles  but  month,  and  the  men  are  now  at  work.  Fire 
used  in    proportioning  plate  girders,   riveted  thousand  men  will  be  put  on  the  line  between 


TABLE  FOR  A Ndl.KS  IN  PLATE  UlltllKKS. 

New  York,  May  II,  188). 
Editor  EsulNEERINO  News 


structures,  etc.: 


J.  D.  F.,  CL  E. 


Emory  and  Port  Mois.lv,  and  a  like  number  on  the 
rrasjfir  Kiver.  The  work  thus  far  on  the  Fraser  has 
resulted  in  the  oomplelion  ot  28  miles  of  track , 
under  a  contract  secured  in  1980.  northeast  from 
Emory.  Upon  these  28  miles  1,000  men  bave  been 
at  work  for  18  moo  tits,  and  tbe  grade  from  I  he  flOth 
to  the  90th  mile  is  nearly  completed.   The  work 


LOCK-GATE  IMPROVEMENT. 

New  York,  May  18,  1882. 
Editor  Enoineeki  so  Niwa 

Mr.  Wlerman,  Chief  Engineer  of  Pennsylvania  from  Emory  to  Thompson's  River,  adislanoe  of  80 
Canal  Company,  applies  to  us  for  information  as  miles,  is  probably  lb«  m<»t  difficult  nnd  expensive 
to  "Samuel  T.  Seely's  gate  improvement "  for  I  ™  *t"  ii,ont,  American  continent.  Fraxer  River  is 

_s_     u-  i   .     -        ,       ,  bordered  with  steep,  rugged  mountains  or  solid 

carnal  gates.  He  has  a  number  in  use(put  in  year.  g^nUe,  from  3.000  loH.tsS)  ft.  high.  In  tbe  first  17 
ago)  and  wishes  to  order  more.  They  were  for-  miles  there  are  IS  tunnels— four  in  one  mile  and  six 
meriy  made  by  Prake  &  McCarthv,  Advance  Iron  i  in  another.  In  2  miles  on  the  division  above  Em- 
Works,  of  Ibis  city.   Can  you  procure  us  any  in   ?S  ,"*">  *fe  00 *****  «*>  trestles  and  bridges, 

,  .,,  ..     ...  '  '    •  and  In  the  but  83  miles  nmre  than  100  embank- 

formation  on  tbe  subject)  menta.  which  ax  the  foundation  lev.l  are  17  ft. 

Geo.  F.  Biakc  MAXDTiCTURiSO  Co.      wide,  and  tbe  cuts  33  ft.   The  tunnels  are  22  ft. 
[We  have  no  doubt  aome  of  our  readers  can  give  wide  and  31  ft.  high.    None  other  than  58- pound 

thedealred  information.    We  hope  they  will  do  J™ rai,"f„*,Z*£„,n ^r " 

„     „ji   „     _       ,,        ,  there  are  111,000.1X10  c  ubic  yards  of  earth, 

so  at  esuiimt  convenience.— Ed.  Ewo.  News.] 


NYE  STEAM  VACUUM  PUMP. 

78  Baxe  Rtrert,  NoRroLE,  Va.  , 
May  8.  1882.  C 

EDITOR  EXOINEEaxNu  NEWS: 

In  the  last  number  of  Knqixiehjxo  News,  page 
3,  I  observe  a  note  on  the  sinking  of  a  caisson  for 
the  "  Lake  Water-works,"  by  Messrs.  c.  J.  A  W. 
T.  Bates,  using  a  w  Nye  steam  vacuum  pump"  for 
removing  sand. 
I  have  for  some  time  been  looking  for  such  a 


the  work 
and  ex- 
cavation of  H.OOO.OOU  cubic  yards  of  rock,  exclu- 
sive of  the  tunnel,  and  2,000!000  cubic  yards  of 
rock  and  cementtd  gravel.  Between  30.000.000 
and  40,000.000  ft.  of  timber,  board  measure,  are 
n  quired  for  the  structures.  Over  tbe  entire  con- 
tract* the  rock  is  of  the  hardest  compact  grnnite. 
in  which  often  occur  wide  and  extremely  rich 
quartz  veins.  For  miles  the  road  is  literally  hewn 
out  of  the  side  of  the  cliffs.  The  approaches  to 
many  of  the  tunnels  are  galleries.  At  the  east- 
ern approach  is  tunnel  No  7.  for  over  100  ft.,  the 
Muff  is  gallerird.  and  overhangs  the  roadway 
24  ft,  in  width,  or  2  ft  outside  the 
rund-bed,  below  which  ta  an  almost  perpendic 


pump  to  remove  sand  and  water  together  in  the  1  ular  precipice  of  200  ft.  The  first  tunnel  is  at  the 
sewerage  works  of  this  city.   Can  you  inform  me  nrrth  eml  of  Yale,  and  the  first  four  happrnwiibiii  [ 

further  att'Mit  this  riin.i,   - ...  I  -  l.—,.  r  -» ~      .  *  11    ml"    of  the  town.      It  required 

rUrtherabo,.t  this  pump,  and  v.  ben,  I  can  get  it.  Utn.n    ,utMlha   ,0   buiM   ,m,  first  2   „Ues.  I 

The  note  in  ExouvEXRiNa  News  does  not  state  at  working  in  the  tunnel  night  and  day.  From  one 
what  city  or  lake  the  "take  Water-works"  are.  or  I  |s.int  six  tunnels  are  visible  at  a  glance.  The 
would  not  have  subjected  you  to  the  Inconvenience  grades  «"!  curves  are  moderate,  the  heaviest 
of  answering  my  inouiry.  but  would  have  written  |  ^t^^F&i 
WHM  water-  works  company.  1 8  mile*  below  Lytton,  where  Thompson's  River  ; 

Your  courtesy  will  oblige  <- nicies  into  tbe  Fraser.   There  tbe  latter  river 

\Vm  Hesry  iui  i,»n  «id  be  cruesed  by  an  iron  and  steel  bridge,  tu  cost 

i_.  jc-i^sJ  M„^„n.  a  '  n„.     i  8400. U0U.    The  line  will  then  follow  the  south 

Asst.  Engineer  Norfolk  Sewerage  Dept.  JJ  Th0Illljatjn-a  Eiver  to  Kamloops  L:ike. 

[The  Messrs.  Bales,  whoso  address  is  U»  ta  I  The  contractors  expect  to  have  completed  bv  the  i 
Sails  stress,  Chicago.  pr.KU.1.   r»,s>r*l   la  ska  I  -se»  t*  this  ysar  t*  sJHSx  uf  sjvsssa,  aawl  ha>.  V> 


STREET  PA  VINO  SPECIFICATION?-. 

Tlie  griule  shall  be  us  follows,  ln-wit  :  Begiu- 
ulug  on  the  south  side  of  New  Yora  strict  with 
Seto  and  numbering  consecutively  to  file  north 
curb  Hue  of  St.  Clair  -tltvet.  I>etueeu  station  zero 
and  3  plus  38.3,  and  amending  grade  two  feel  to 
tbe  thousand  feet;  between  station  6  plus 88.3  and 
13.  a  descending  grade  of  one  and  one-lull  fret  to 
tbe  thousand  feet;  between  station  13  and  18. 
level:  between  station  10  anil  24  plus  78  ibelng  the 
north  curb  line  of  St.  Clair  street),  an  ascending 
grade  of  one  foot  and  six-tenths  to  the  one  thou- 
sand feet. 

A  station  is  one  hundred  feel.  Tbe  cedar  blocks 
shall  be  laid  on  the  grade  herein  set  out;  the 
blocks  shall  be  of  gesid,  sound,  live  timber,  free 
from  bark,  loose  or  rotten  knots,  or  other  defects, 
and  shall  be  six  inches  in  length,  and  from  four  to 
eight  inches  in  diameter,  ends  to  be  sawed  at  right 
angle  to  the  axis  of  the  hlocks;  blocks  must  be 
placed  on  end  in  a  close,  compact  manner,  care 
being  taken  to  so  arrange  tbe  larger  and  smaller 
blocks  together  tbal  the  interstices  shall  be  left  as 
small  as  possible,  and  that  no  square  holes  will  be 
found.  All  blocks  adjoining  the  curb  to  be  split 
and  the  fiat  side  placed  next  tbe  curb,  so  as  to 
make  tight  and  even  joints,  each  block  to  rest 
squarely  upon  the  base  without  binding.  When- 
ever  any  blacks  are  found  loose,  or  with  knots  or 
bark  on  them,  or  any  defective  blocks,  all  the 
pavement  afterwards  laid  shall  be  taken  up  and 
properly  relaid  at  the  expense  of  the  contractor. 
After  the  blocks  are  properly  laid  they  shall  be 
rammed  with  a  beavv  rammer  nine  Inches  in  di- 
ameter and  flat  at  the  base,  and  all  the  blocks 
brought  ta  a  smooth,  level  surface.  The  spaces 
between  the  blocks  to  be  filled  with  clean,  dry, 
screened  river  gravel,  of  a  size  from  one-quarter 
of  an  loch  to  three-quarters  of  an  inch  in  diame- 
ter, the  proportion  of  said  gravel  to  be  such  as  to 
completely  fill  the  interstices.  The  gravel  in  said 
interstices  shall  be  rammed  with  steel-pointed  bars 
of  such  shape  and  rise  as  to  enter  all  Interstiors 
freely.  After  the  gravel  shall  be  thus  pounded 
down  from  one  and  a  half  to  two  inches,  tbe 
spaces  shall  lie  again  filled  with  the  same  kind  uf 
gravel  and  again  rammed  as  before.  Hot  compo- 
sition, not  less  than  one  and  a  fourth  gallons  per 
square  yard,  shall  then  be  poured  over  the  entire 
surface  of  the  blocks,  composition  to  be  equal  to 
Barrett  *  Arnold's  best  paving  composition,  dis- 
tilled at  four  hundred  (400*)  degrees  Fahrenheit, 
and  used  sufficiently  hot  to  give  it  proper  body; 
after  which  clean,  dry,  screened  river  gravel, 
about  the  k  re  of  pens,  shall  be  spread  over  the 
street  In  sufficient  quantity,  so  thai,  when  swept, 
all  interstices  between  the  blocks  will  be  thor- 
oughly filled.  After  this  latter  coat  of  gravel  is 
well  broomed  in,  the  whole  surface  of  the  street 
shall  be  again  covered  with  hot  composition,  not 
Ires  than  ui  roe-quarters  of  a  gal  Ion  per  square  yard, 
and  immediately  covered  with  rcofuig  gravel 
screened  from  that  used  to  fill  the  spaces  between 
the  blocks;  said  covering  to  he  not  less  than  one- 
half  inch  in  depth. 

Ail  the  cross-walks  shall  be  iiuide  level  with  the 
center  of  the  street,  and  the  sides  to  a  level  w  ith 
the  curb;  the  Intersections  of  all  cross  streets  and 
alleys  to  be  paved  with  cedar  blocks  to  the  regu- 
lar width  of  the  roadway,  and  the  wings  of  all 
said  intersections  to  be  graded  and  bowldered  ac- 
cording to  stakes  of  the  City  Civil  Engineer.  Tbe 
bowlders  shall  be  placed  on  enough  hank  sand  to 
make  the  surface  of  bowlders  fifteen  inches  above 
tlie  sulsgraile;  all  bowlders  to  be  set  on  end  as 
llnnly  and  as  compactly  together  as  it  is  possible  to 
set  them,  mid  to  range  in  tlxe  from  four  to  six 
inches  in  longest  diameter. 

Double  stone  crossings  to  be  put  down  with  tlie 
bowldering,  and  to  be  raised  from  two  to  three 
inches  above  the  bowlders;  stone  to  be  of  tbe  best 
quality  of  limestone,  not  less  than  four  feet  in 
length,  fifteen  inches  wide  and  six  inches  thick, 
nod  to  be  placed  In  parallel  rows  eighteen  inches 
apart.  All  of  said  work  shall  be  done  according 
to  plans  and  st»s  dienijoij-  on  file  in  the  office  or 
Ihs  City  Civil  l**ginear  Inrlunapohe, 
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cater  to  the  buainew  wuU  of  both.    We  recognise 
f  ullj,  mvi  grow  older,  that  engineers  and  coo- 
arc  very  much  like  other  men.  in  that  they 
hear  of  some  "new  thing  "- 

who  can 
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mm  to  al  of  their  individual  sstisfaction.  It 
not  pay  lor  any  one  journal  to  undertake  to  pub- 
lish all  the  engineering  and  contracting  intelli- 
gence of  that  continent  and,  at  the  same  time,  un- 
dertake to  give  ita  reader*  lengthy  papers  on  engi- 
neering, which  now  more  than  occupy  the  col- 
umns of  several  good-sired  journals.  So  it  is  that 
we  prefer  to  deal  with  the  curious,  newa-sceklng, 
"  aordid  "  side  of  oar  constituency,  and  if  wr  can 
assist  them  In  securing  profitable  situation*  or  "fat"' 
contracts,  we  are  very  willing  to  let  our  esteemed 
contemporary  in  Hurray  street,  or  our  West- 
ern brother, 
riea 

lectually  inclined.  We  propose  to  give  the  ".ere* 
as  fully  as  we  can,  and  at  the  same  time  contribute 
as  much  as  possible  to  the  intellectual  "hanker- 
ings "  of  our  patrons.  We  are  very  much  gratified 
with  our  present  list  of  readers,  but  we  confident- 
ly expect  to  see  the  list  very  much  increased  dur- 
ing the  present  season.  The  plethoric  condition  of 
the  National  Treasury  ought  to  make  glad  the 
hearts  of  untold  numbers  of  contractors,  however 
much  the  individual  taxpayer  may  deplore  the 
necessity  for  "Improving"  sll  the  mountain 
of  the 


prices,  and  the  market  seemed  to  be  firm  and 
steady. 

Proving  again  the  law  of  demand  and  supply, 
profited  by  the  rise  and  I 


North  River— whence  New  York  obtains  most 
of  Ita  common  bricks— and  as  a  natural  con- 
sequence there  was  soon  a  supply  far  in  excess  of 
the  demand.  The  facts  that  the  market  was  over- 
stocked and  that  inost  of  the  heavy  contracts  hud 
been  let.  produced  a  reduction,  during  the  latter 
part  of  last  week  in  the  price  of  North  River 
Hards  of  about  $.1  per  thousand,  or  from  tiled 
$11.35  to  $8<8$8.35.  These  flguresnow  seem  steady, 
parlson  to  those  rrc-enllv 
yield  a  fair  profit  to  both  i 
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and  it  is  to 

seekers  after  profitable  contracts  that  we  are  pre- 
paring for  the  summer  campaign  that  will  in  a 
few  dayB  be  at  ita  best.  The  government  proposes 
to  spend  on  ita  rivers  and  harbors  nearly  twenty 
railliuua  of  dollars,  and  probably  as  much  more  on 
'. .  lea  j  buildings;  bow  much  on  all  manner  of  supplies, 
we  do  not  know.  Then  there  are  innumerable 
private  and  municipal  contracts  always  being  ad- 
vertised. As  far  sa  diligence  and  industry  can  ob- 
tain knowledge  of  these  letting*,  we  propose  to 
have  theaa  each  week.  It  Is  a  laborious  task;  but 
,f  we  are  well  paid  for  it,  a*  we  expect  to  be,  we 


::lis 


■  also  send  us  the  results  of 
ay  have  access  to;  the 

>to 


np  fu- 


Wi  call  the  attention  of  city  engineer*,  railway 
engineers,  and  all  other  parties  having  control  of 
contract  letting*,  to  the  superior  advantages  of 
advertising  their  proposals  in  this  journal.  We 
claim— without  fear  of  refutation — that  It  is  tha 
special  organ,  moat  widely  read,  of  engineers  and 
contractors,  in  this  country,  and  it  la  also  the 
cheapat  medium  for  advertising  proposals.  The 
rate  is  ten  coils  per  fine,  each  insertion,  and  for 
all  classes  of  engineering  work  it  is  superior 

direct  to  the  leading  contractors  of  the 
men  who  are  ready  for  any  work,  from  buildings 
culvert  to  a  transcontinental  railway.  Try  adver- 
;  aa  we  advise  and  test  the 


omy  to  oar  patrons  in  finding  this  class  of  news 
easily  and  cheaply  is  only  too  apparent.  They 
may  well  congratulate  themselves  that  it  is  our 
and  not  their*  that  does  the  aching  over  the 
hundred  daily  and  weekly  newspapers  that 
must  be  examined  each  weak  for  the  Dews  of  a 
continent,  and  we  feel  assured  that  they  wilifloolt 
upon  the  subscription  price  of  this  journal  as  a 
very  satisfactory  investment. 

BUILDING.  MATERIAL  AND  WAGES. 


as  they  in  all  proba- 
bility will  be.  coruridcring  the  present  stock  snd  the 
season,  may  produce  an  increased  amount  of 
building  during  the  summer  snd  fall.  When  low 
prices  are  ruling  and  muney  is  plenty,  as  at  the 
present  time,  builders  and  owners  take  advantage 
of  the  state  of  aiTaira,  and  do  as  much  bualnt-as  in 
as  short  a  time  aa  possible.  Moreover,  the  proa- 
peroiu  condition  of  the  country  make*  improved 
rail  estate  of  any  kind  valuable  beyond  what  it  is 
intrinsically. 

But  before  operations  assume  extensive  propor- 
tions the  question  of  wsges  will  be  considered, and 
if  the  rates  are  excessive  nothing  of  sny  magni- 
tude will  be  inaugurated,  even  though  tit*  prices 
of  building  materials  fall  to  the  lowest 
It  is  in  cases  such  as  this  when  the  i 
laborer  practically  control  the  use  of  < 
it  depends  upon  them  whether  that  t 
remain  kilo  or  be  productive.  Maaons  in  this  city 
arc  now  getting  from  $4.00  to  ft.SO  and  hod  car- 
riers from  fi.00  to  (j.fiO.  Should  opeiatioos  cesae 
for  a  short  time  these  rates  would  be  reduced,  as 
the  law  of  demand  and  supply  is  as  applicable  in 
this  instance  to  men  as  it  was  previously  to  bricks, 
trade  unions  to  the  contrary  notwithstanding,  \ 
combination  of  low  prices  for  bricks  and  low 
would  be  apt  to  induce  extensive 


OUR  NEW  NAME. 

Contracting  intelligence  has  constituted  so  large 
and  important  a  department  of  this  journal  that 
we  hardly  consider  an  explanation  of  our  enlarged 
It  is  done  for  the  purpose  of  more 


vtiry  large  claas  who  look  for  such  a  journal  as 
ours,  but  do  not  recognise  its  apphcability  to  their 
wants  by  it*  hitherto  appellation.  Engineering  and 
contracting  go  hand-in-band  the  world  over,  each 
depending  very  much  on  the  other  for  success,  and 
it  is  eminently  fitting  that  the  same  journal  should 


The  total  estimated  value  of  the  structures  for 
which  the  Bureau  of  Buildings  of  this  city  granted 
permits  during  the  first  three  months  of  the 
present  year  Is  $10,882,800.  This  aggregate  repre- 

will  be  $9,617,800, 
to  existing  buildinga  to  cost 
$1,158,000.  For  the  same  period  the  city  of  Brook- 
lyn granted  permits  for  383  buildings,  having  an 
estimated  cost  of  $1,486,000,  with  alterations  to 
existing  buildings  to  coat  $188,000.  These  records 
indicate  a  continuance  of  the  unexampled  activity 
|  in  building  that  marked  the  year  1881,  which  was 
unprecedented  In  regard  to  the  money  value  of 
the  operations,  and  was  an  increase  in  the  num- 
ber of  buildings  over  that  of  any  previous  year  ex- 
cept 1871. 

These  causes  produced  a  great  demand  for  all 
building  materials  during  last  January.  February 

ing  this  demand  was  considered  healthy.  Taking 
advantage  of  this  the  prices  advanced  ;  skilled 
labor  reached  figures  it  bad  not  touched  for  years; 
common  labor  was  remunerated  at  far  more  than 
its  r«al  value.  Brick,  the  must  essential  item  in 
for  contract*  in  this  city,  brought  high 


among  railroad  managers  as  to  what 
pursue.  A  few  months  ago  mills 
whelmed  with  orders  snd  inquiries,  some  of  which 
had  reference  to  deliveries  twelve  months  ahead. 
At  present  orders  are  slim  and  irregular.  Prices 
have  weakened  until  quotations  cannot  be  given 
with  certainty.  The  lowest  sale  for  three  years 
was  made  at  a  Pennsylvania  mill  a  few  days  ago 
at  $47.50.  Rail  makers  quote  prices  at  $50  to  $38. 
Capacity  is  bring  extended  In  an  increase  of  six 
converters  from  thirty-one  to  thirty-seven,  which 
will  afford  facilities  for  almost  any  t 
may  be  expected  for  year*  to  come, 
railway  instruction  depends  much  on  t 
tude  of  crop*  and  the  volume  of  export  trade.  The 
export  trade  depends,  of  course,  on  the  relative 
prices  of  American  and  European  competing  prod- 
ucts. Railroad  and  iron  and  steel  manufacturing  in- 
terests are  studying  the  economic  problems  of  the 
near  future  with  deeper  interest  than  statesmen 
are  suppoasd  to  give  to  such  subjects.  A  vast 
volume  of  capital  awaits  investment  in  railroad 
schemes.  It  is  not  out  of  the  way  to  say  that  a 
sharp  renewal  in  railroad  construction  will  follow 
abundant  crops  'and  a  strong  export  trade.  For 
the  present  conservative  counsels  will  prevail  until 
a  more  encouraging  fjnndition  of  trade  attracts 
Imports  of  iron  and  steel 
ts  effects  are  shown 
narket  quotations, 
kets  are  quite  active,  though  prioe* 
to  latest  cables, 
ia  only  holding  ita  own 
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rigor  which  wa*  exhibited  last  (all.  Even  at 
minimum  limit*,  the  consumptive  demand  1*  very 
(air.  The  (act  that  with  consumption  restricted 
to  within  the  narrowest  limits  possible  prices  <lo 
not  weaken  more  than  they  do  is  a  (avorable 
feature  o(  the  iron  trade.  Yet  the  productive 
capacity  is  expanding  and  the  increase  in  output 
m  bound  to  tell  on  prices  sooner  or  later.  Railroad* 
are  buying  (eaa  than  usual,  tin-  labor  force*  in 
yards,  *bop*  and  truck*  are  being  curtailed  from 
U  to  25  per  cent,  anil  expenditure*  generally  re- 
stricted in  order  to  favor  dividends,  which  have 
.hown  up  lea*  favorably  of  late.  Yet  nearly  all 
mills  are  fully  engaged  on  double  lime ;  one  her* 
and  there  i*  dropping  off.  Wages 
threatening  a  restriction  of  production, 
have  been  made  for  higher  wages,  and  there  are 
indications  that  the  demand  will  be  extended  to 
other  section*. 

The  merchant  iron  manufacturers  have  reduced 
the  price  of  finished  iron  from  3.8c.  in  Eastern  cen- 
tre* to  S.Sc.;  In  Western  Pennsylvania  to  3'j«3.4c. 

i  iaal  work.  Bridge  works  are  generally 
i  orders  through  the  summer.  Struc- 
uent*  for  entire  rapacity 
for  a  like  period.  Plate  into  of  all  kinds  i*  in 
sufficiently  nctive  demand  to  keep  all  mills  running 
on  full  time:  but  buyer*  are  not  anticipating  want*, 
and  hence  price*  an)  mure  in  their  favor.  Tank 
i*  three  cent*  in  ami' I  lota  and  one  to  two-ten  tli* 
lew  in  large  lota.  Bridge  plate.  ftvrH.Vjc.  Shapes  3 
*<■  Deliveries  can  be  made  mure  promptly  than 
a  few  months  ago  in  all  except  *  ha  pes  and  steel 
rails.  Crude  iron  I*  steady  and  Arm  according  to 
market  reporter*.  The  rmt  prevent*  much  of  a 
■MMMion.  Production  i»  equal  to  demand,  but 
very  little  if  any  more  than  equal.  Bessemer  la 
arriving  in  occasional  lots  at  f -.■»■>'  $34.  Domeslic 
sapply  ia  increasing,  but  the  high  prices  of  lake  ores 
prewat  lower  rates  than  no 


on  the  viaduct.    Hi*  address  ia  47  Sixth  avenue.  S. '  Morton,  C.  E..  Assistant  Engineer*  Teliutntepec 


PERSONAL. 

K.  H.  Cousins  is  Chief  Engineer  of  the  Sahinc  A 
East  Texas  Railroad. 

C.  F  Stephens  is  Chief  Engineer  of  the  Texas 
A  Hi,  Louis  Railroad. 

J.  H.  Thompson  i*  Supt.  and  Engineer  of  the 
Wilmington  *  Northern  Railroad. 

Mb.  Joseph  O.  Osoood  lias  been  appointed  Chief 
Engineer  of  the  California  Southern  Railroad. 

'•>  i  »•  Jennin  of  Lambeth.  England,  well 
known  in  sanitary  matters,  died  recently  from  the 
effects  of  a  carriage  accident. 

Owen  Mertwkather,  V.  E-,  of  Memphis,  Tenn., 
is  engineer  in  charge  of  constructions  of  the  Nat- 
chez, Jackson  &  Columbus  Railroid. 

Til  It  resignation  of  Second  Lieutenant  Edward 
0.  Brown,  of  corps  of  engineers,  ha*  been  accepted 
by  the  President,  to  take  effect  the  l«t  of  July. 

Mr.  Wiuhs  McBfUDK,  a  Water  Commissioner 
and  a  prominent  contractor  of  Long  Island  City, 
N.  Y.,  has  absconded,  leaving  debts,  it  is  alleged, 
as  far  as  ascertained  at  present,  amounting  to 

$15,000. 

Mr.  S.  L  MERCHANT,  dealer  in  Portland,  Roman 
and  Keenc's  cements,  has  removed  hi*  head- 
quarter*  from  No.  41  Broadway  to  No.  5  Bowling 
Orcein,  this  city, 

Tim  general  offices  of  the  North  River  Con- 
■traction  Company  and  the   New  York,  West 
8hore  &  Buffalo  Railway  Company  have  been  | 
removed  to  15  Brand  street.  Mills  Building,  New 
York  OH*. 

.  Kanet  is  Chief  Engineer,  and  Prof. 
S.  Greene,  of  Ann  Arbor,  is  Consulting 
of  the  Wheeling  and  Lake  Erie  R.  R. 
Co.;  office,   room    34   Hartford  Block, 
Toledo.  0. 

The  firm  of  DaRBAOH  &  Havilawd,  of  Colum- 
bus, 0.,  contractors  (or  the  Minneapolis  viaduct, 
has  been  dissolved  by  E.  Darragh  buying  his  part- 
rer  a  InUrcst.  Mr.  Darragh  louti-iues  the  contract 


E..  Minneapolis,  Minn. 

American  Society  of  Civil  Engineers.— At 
the  reguhir  meeting  on  May  8  the 
•embers:  W.n.  G.  Curtis, 
C.  Kinney,  Dm  Moines,  la.;  Uustav 
Pa.;  Thomas  C.  McCol- 
lorn.  U.  8.  N..  New  London,  Conn.;  David  Reeves 
(transferred).  Philadelphia. 


Stewart  Moore,  chief  cletk  in  thefreight 
of  the  Northern  Pacific  Railroad,  both  of  St. 
Paul,  and  C.  C.  Gossace.  of  Shakopee,  were 
drowned  in  White  Bear  I.nke.  Minn,  last  week. 

Mr  Albert  PwtB  ha*  b»a  tended  the  presi- 
dency of  the  Louisville*  Nashville  Railroad  Com- 
pany. The  offer  was  made  unconditionally,  and 
is  now  being  considered  unconditionally.  The 
presidency  of  the  company  has  been  offered  to  no 
on- besides  Mr.  Fink.  The  company  desires  to  re- 
tain him  because  he  was  connected  with  the  rood 
from  it*  inception  aaHvil  engineer, 'and  he  worked 
hi*  way  np  to  vk-*-pre*ident.  Mr.  Fink  baa  as  yet 
made  no  answer. 

Simon  Frazieh  fought  In  the  war  of  1813,  drifted 
ashore  on  a  ainglc  timber  from  hi*  raft,  which  tin- 
St,  Lawrence  rapid*  had  knocked  to  pieces,  was 
blown  fifteen  feet  into  the  air  by  the  premature 
discharge  of  a  blast,  assisted  in  a  boiler  explosion 
on  the  Hudson,  waa  brought  home  half  dead  from 
three  other  accidents,  of  which  the  particular* 
have  not  been  preserved,  twice  recovered  from 
illnesa  atter  his  doctor*  had  given  him  up,  and 
finally  died  in  peace  at  Troy,  N.  Y.,  Tuesday  even- 
ing the  »th,  in  the  Home  for  the  Aged,  at  the  age 
of  105 


Railroad,  returned  on  Thursday  morning  by  the 
steamer  City  of  Washington.  Mr.  HaviLand  went 
to  Tebuanteprc  two  and  a  half  years  ago.  Since 
then  106  kilometer*  (85  miles)  have  been  located. 
The  estimated  distance  across  the  Isthmus  is  about 
150  miles.  Ab  roMftruioM*  jnrfimi'itara  fine  hat 
been  nrregtd.  There  are  now  two  parties 
engaged  in  location  surveys  and  two  construction 
camps,  the  further  of  which  is  40  mile*  from  the 
gulf.  There  are  on  hand  iron  and  ties  for  one-hnlf 
proposed  line;  also,  three  locomotives  and  fifty 


and  are  paid  $1  to  $1.33  per  day.  being  about  three 
times  as  much  as  is  paid  to  the  same  das*  of 

■  laborers  on  the  Central  and  National  roads.  The 
mahogany  cutting  trade  draws  to  it  all  the  labor 

I  of  the  country;  hence  the  high  prices.  There  is 
absolutely  no  call  for  engineers;  carpenters  and 
machinists  are  in  demand;  94  per  day  to  car- 
penters. The  country  is  decidedly  iirrra  ealiente, 
and  very  wet.  a  alight  summer  shower  rendering 
the  roads  almost  impassable.  Tiie  rainy  season  la 
from  June  to  December  inclusive;  the  rest  of  the 
year,  especiallv  April  and  May,  la  hot  and  dry. 
Mr.  A.  O.  Bradstrwt  is  at  present  acting  Chief 
Engineer.  Mr.  Martin  Van  Bmecklin,  the  late 
Chief  (formerly  of  the  N.  Y. 


3»:  B.  (-.Blade,  Material  Agent;  F.  M. 
Superintendent  Track  ;  Wm.  Humphrey,  Superin- 
tendent Bridges  and  Building; :  J.  H.  taudon, 
Master  Mechanic :  J.  W.  Webster,  Fuel  Agent. 
Ex-Oovernor  O.  T.  Anthony,  of  Kansas,  i*  the 
General  Superintendent.  George  H.  Anthony  is 
the  Acting  Superintendent  of  Transportation  and 
Teh-graph.  Seffnr  Don  Bonito  Leon  Acosta,  of  the 
City  of  Mexico,  i*  "  Inspector  del  Ooblerno,"  or 
Government  Engineer. 

Mr.  H.  H.  Warmer,  of  Rochester,  offers  the 
fullowing  astronomical  prizes  for  the  present  year  : 
Two  hundred  dollars  in  gold  for  each  discovery  of 
a  new  comet  made  (the  discovery,  not  the  comet) 
in  the  United  State*,  Canada,  Great  Britain  or 
Ireland  ;  (300  for  any  meteoric  stone  found  in  any 
of  the  above  countries  during  1883,  which  Pro- 
fessor Henry  A.  Ward,  of  Rochester,  N.  Y.,  Prin- 
cipal Dawson,  of  Montreal,  Canada,  and  J.  Law- 
rence Smith,  of  Louisville,  Ky..  shall  unanimously 
decide  contains  fossil  remains  of  animal  or  vege- 
table life,  thus  proving  the  inbabitability  of  other 
planets  ;  the  sum  of  850  for  a  specimen  of  any 
meteoric  stone  (whether  it  contains  organic 
remains  or  not)  seen  to  fall  in  the  United  States 
during  I***. 

A  Recent  Appointment.  —  U.  S.  Cocnhcl  and 
Commercial  Agent,  Mobki-bvhu,  Canada  May 
3,  1883. — i  was  There  last  sitndy  and  I**ft  mundy 
to  Return,  i  Can  not  Be  absent  but  a  Short  time 
At  present.  Until  i  Have  my  Assistant  and 
depulya  Properly  arranged,  i  should  Have  Been 
pleased  To  have  Met  you  on  Return  i  find  yurkind 
Letters  and  Paper  Sent  With  Thanks.  Please 
keep  On  sending  me  the  press  its  Complements  are 
Murthful  My  Office  Is  one  Of  the  Highest  in  tbe 
consul  service  of  The  C.  S.  and  Entirely  satisfac- 
tory bow  pleased  i  will  Be  to  Receive  you  here  go 
sailing  on  the  river  st.  lawrence  and  Haul  in  the 
Fiah  by  the  Bushel  Give  my  Regard*  to  the  pn-s* 
But  especially  to  Francis  and  the  Times  and  be- 
lieve Me  Evers  Yor  Fnend  A.  B.  Elliott, 
late  editor  of  the  Laming  (.X.  Y.)  Qwutte. 

Arthi  R    Haviland,    C.  R.. 


Maj.  Garrett  J.  LYDECKEB.the  Engineer  Com- 
missioner of  the  District  of  Columbia,  succeeding 
the  late  Major  Twining,  is  a  native  of  New  Jersey, 
and  waa  selected  for  appointment  to  a  military 
cadetship  by  competitive  examination  of  pupil* 
from  the  free  schools  of  New  York.  He  wa*  st 
Wtsst  Point  from  September.  1440.  to  June  18. 
1884,  when  he  wa*  graduated  and  promoted  to 
first  lieutenant,  corps  of  engineers.  During  the 
rebellion  he  served  at  the  sicgn  of  Petersburg  in 
the  Army  of  the  Potomac,  being  in  command  of  a 
company  of  the  engineer  battalion.  He  was 
brevetted  captain  April  3,  1883,  for 
meritorious  services  at  tint  siege  ;  i 
ant  engineer  in  making  surveys  at  the  theatre  of 
military  operations  before  Petersburg  from  April 
13  to  June  15.  1885  and  while  acting  as  assistant 
lu  the  board  of  el  gineers  for  the  melioration  of 
tbe  fortifications  in  the  vicinity  of  New  York,  he 
wa*  promoted  to  lie  capLain.  He  served  as  an  as- 
sistant engineer  on  Fort  Wayne,  Michigan,  and 
harbor  improvement*  on  lakes  Erie  and  Huron 
from  April,  188",  to  November,  1888,  and  on  the 
works  in  charge  of  Major  Pri-ne  from  November. 
1888.  to  April.  1889;  as  superintendent  engineer  of 
the  defenses  of  New  Orleans,  the  survey  of  Onl- 
vestoii  Hsrbor.  Texas,  the  8th  lighthouse  di- 
trict.  west  uf  Peml  River,  from  April  to  Jul; 
1889;  he  served  a*  assistant  professor  of  engineer- 
ing nt  the  West  Point  military  academy  from 
August  38,  18S»,  to  February  15,  1871,  and  a*  prin- 
cipal assistant  professor  until  August  15,  1873  ;  a* 
chief  engineer  on  the  staff  of  the  commanding 
general  of  the  division  of  the  Pacific  from  Sep- 
tember B,  1873,  la  February  5.  1ST4  j  as  aisistaiit 
engineer  on  Die  work*  in  charge  of  Major  Hou- 
sten.  from  February  31.  IS75,  to  Muy  3.  1877.  and 
as  chief  engineer  of  the  division  of  the  Missouri 
until  July  18.  1878.  p3rforming  theduties  ot  super- 
intending engineer  of  improvements  of  the  Imrbor 
of  Michigan  City,  of  the  new  Buffalo  Harbor,  of 
tbe  Chicago  and  Calumet  harbor-,  and  of  the 
Illinois  River.  He  was  a  member  of  the  board  of 
officers  to  examine  candidates  for  the  position  of 
*eoond  lieutenant  in  tbe  tbe  army  in  1B7.1,  and 
was  also  a  member  of  the  board  of  mutineers  on 
the  improvement  of  tbe  Chicago  and  Michigan 
City  harbors  in  1878.  He  wa*  stationed  at  Chi- 
cago continuously  from  January  I,  1878,  as  chief 
engineer  officer  at  the  headquarters  of  the  mili- 
tary division  of  the  Missouri.  He  was  detached 
from  duty  as  c'oief  engineer  officer  July  13,  1878. 

en  in  charge  of  improre- 
particularly  the  Chicago  liai- 
bor.  He  waa  promoted  to  Is-  Major  March  81. 
1880.  He  possesses  fine  cxeeu-ive  ability,  is  ener- 
getic, of  sterling  integrity  of  character,  a  thor- 
ough engineer,  and  stood  among  the  first  in  his 
and    Sandford 1  class  at  West  Point.    His  detail  to  Washington  ia 
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OBITUAKY. 
Bmcvkt  Major-Gexeral  John  Grom  Barnard, 
Corps  of  Engineers,  U.  S.  A.,  died  in  Detroit  on 
the  14th.  lie  had  been  nn  invalid  for  some  time. 
His  remain*  were  taken  In  his  late  homo  in  SI.ef 
Belli,  Mum. 

General  Barnard  was  a  brother  of  President 
Barnard,  of  Columbia  College,  and  was  born  at 
Sheffield.  Mass..  May  18.  1815.  He  was  graduated 
at  the  military  academy  In  1833.  and  entered  the 
corps  of  engineers  as  a  Brevet  Second  Lieutenant. 
In  1835  he  wan  sent  South,  and  for  several  years 
he  waa  stationed  near  Fcnsacola  and  New  Orleans. 
He  reachtd  the  rank  of  Captain  in  1838.  He  nerved 
in  the  Held  during  the  Mexican  war.  and  was  re- 
warded  with  the  rank  of  Brevet  Major.  In  1838  be 
waa  made  a  Major.  In  I860  General  Barnard 
nerved  aa  a  member  of  tlie  Tehuantepec  Surrey 
Commission,  assisting  in  the  preparation  of  the 
first  full  report  to  the  government  concerning  the 
Isthmus.  In  1*54  he  waa  In  charge  of  the  construe* 
tlou  uf  the  fortifications  at  Son  Francisco,  and  in 
he  was  superintendent  of  the  military 
From  1856  to  1861  he  was  in  charge  of 
York  harbor.  He  entered 
the  Held  early  in  1861,  being  present  at  the  first 
battle  of  Bull  Run  as  Chief  Engineer  on  General 
McDowell's  Stan*.  In  the  same  year  be  waa  made  a 
Brigadier  General  of  Volunteers.  General  Barnard 
directed  the  siege  operations  of  the  Army  of  the 
Potomac  during  the  Peninsular  campaign,  and 
won  afterward  placed  in  charge  of  the  defenses  of 
Washington.  In  1864-'65  he  served  with  General 
Grant  as  Chief  Engineer  of  the  armies  in  the  field, 
and  was  present  at  the  surrender  of  General  Lee. 
He  was  made  a  Brevet  Colonel  in  the  regular  army 
,  Lieutenant  Colonel  of  Engineers  in  18«3. 

I  of  Volunteers  in  1864,  and 
in  the  regular  army  and 
Colonel  of  Engineers  in  ISM.  After  the  war  Gen- 
eral Barnard  served  as  senior  member  of  the  Board 
of  Engineers  and  as  a  member  of  the.  Lighthouse 
Board,  He  was  placed  on  the  retired  list  in  Janu- 
ary, 1881.  General  Barnard  waa  a  member  and 
original  corporator  of  the  National  Academy  of 
Science*,  and  was  an  active  member  of  several 
other  scientific  societies.  He  received  the  degree 
of  A.  M.  from  the  University  of  Alabama  In  1888 
ami  the  degree  of  LL.  D.  from  Yale  College  in 
1864.  General  Barnard  was  a  contributor  tomany 
standard  publications  and  one  of  the  associate  ed- 
itors of  Jounsun's  Cyclopaedia.  Among  his  prin- 
cipal publications  are  the  following :  "The  Phe- 
nomena of  the  Gyroscope  Analytically  Examined" 
(1858);  '•Notes  on  Seacoaat  Defense"  < lr*fil):  "Re- 
ports of  the  Engineer  and  Artillrry  Operations  of 
the  Army  of  the  Potomac  '*  1 1H63I,  in  conjunction 
with  Genera]  W,  F.  Barry,  Chief  of  Artillery; 
"  Report  on  the  Defense*  of  Washington  (1871): 
"  Report  on  the  Fabrication  of  Iron  for  Iicfensive 
Purposes"  11871),  made  in  conjunction  with  Gen- 
eral H.  O.  Wright  ami  Colonel  P.  8  Micbie;  "The 
North  Sea  Canid  of  Holland  and  Improvement  of 

lcmsof  Rotary  Motion  Pnsented  by  the  Gyro- 
scope,  the  Procession  of  the 
Pendulum  "11X721.  In  1*44 
nominated  to  Ik-  Brigadier  General  and  Chief  of 
Engineers,  but  the  nomination  was  withdrawn  at 
his  own  request. 


RAILROADING  IN  EGYPT. 

One  of  the  most  magnificent  of  the  late  Khedive 
Ismail's  projects,  the  Nubion  ft  Soudan  Railway, 
is  now  assuming  something  like  a  substantial 
form.  The  original  idea  seems  only  to  have  been  to 
run  a  line  from  Assouan,  below  the  Kirvt  Cataract, 
to  Wady  Haifa,  at  the  Second  Cataract,  thus  sav- 
ing the  transport  of  merchandise  either  way  from 
Nile  boat  to  camel  or  vice  versa,  which  at  present 
takes  place  ut  both  rapids.    But  already  an  exten- 
sion  *XJ   miles  above  Wady  Haifa  is  contem- 
plated by  the  scheme,  and  if  that  is  carried  out,  in 
all  probability  the  line  will  be  lengthened  some 
day  to  Khartoum,  the  capital  of  the  Soudan,  at 
the  junction  of  the  Blue  and  Whits  Nile.  "To 
some,"  nays  the  London  Globe,  "  this  may  seem  a 
chimerical  project,  but  there  are  few  engineering 
difficulties  In  the  way  save  at  the  Assouan  end, 
|  which  have  been  already  pretty  well  overcome, 
i  and  if  it  is  ever  carried  to  completion  it  canuot  fall 
I  to  affect  most  propitiously  the  future  both  of  Nubia 
j  and  the  Soudau.  It  Is  to  be  a  single  line,  of  which 
I  at  present  seventy-five  miles  am  finished,  and  as  it 
:  leaves  Assouan,  it  passes  through  a  portion  of  the 
I  famous  granite  quarries  out  of  which  the  Gixeb 
pyramids,  near  Cairo,  aDd  so  many  other  Phara- 
onlc  worka  were  made.    The  engineer,  a  Scotch- 
man, baa  no  European  to  assist  him,  and  the  ways 
|  of  his  Arab  and  Nubian  laborers  are  anything  but 
the  ways  of  the  English  navvy.    Nothing  will  in- 
duce them  to  use  a  wheelbarrow,  and  as  thev 
work  in  gongs,  with  a  task-master  standing  over 
them,  whin  in   hand,  either  supporting  great 
masses  on  their  backs  or  carrying  away  the  debris 
in  baskets,  they  forcibly  recall  to  iniuu  the  habits 
and  customs  of  the  ancient  Egyptians  as  depicted 
on  the  sculptures  at  Thebes  and  Karnak."— A.  1'. 
Tribune. 

[There  la  a  variety  of  misinformation  in  the 
puragruph  ulsive.  The  "  original  idea"  is  hard  to 
fix,  but  in  TVTO  the  idea  was 
from 


supplemental  carriage.  The  first -named  carriage 
baa  a  pivoted  latch  which  automatically  engages 
and  disengages  with  a  socket  in  the  grip.  The 
supplemental  carriage  consists  of  a  vertical  body 
provided  with  a  gravity  latch  to  engage  and  dis- 
engage with  the  grip,  and  at  its  ends  with  V-'-- — ' 
angle- irons 
angle- iron 
distances 


for 

s  bridge  across  the  Nile  far  south  of  Wady  Haifa 
were  made,  and  in  ",1  the  writer  came  into  Wady 
Haifa  from  the  south  on  a  train  which  met  him 
about  30  miles  out. 

Tbe  portion  between  Assouan  and  Wady  Haifa 
was  and  is  worked  by  steamers,  and  it  was 
Intended  so  to  work  it,  as  the  navigation  of  that 
part  of  the  river  is  fair.  There  are  about  10  ki- 
lometers of  railroad  around  the  first  cataract  from 
Assouan  to  Phils*. 

The  pyramids  of  Gixeb  are  of  limestone,  which 
was  quarried  near  Cairo, 
in  the 


The  Khedive  s  consulting  engineer,  under  whom 
the  surveys  and  studies  for  the  Soudan  Railway 
were  made,  was  Mr.  John  Fowler,  of  London,  and 
the  resident  engineer  who  did  most  that  was  done 
until  work  was  stopped  was  Mr.  George  Kilgour. 
Probably  no  work  bas  been  done  since  tbe  spring 
of  '78.1 


INVENTIONS. 


ArPARATlS   FOR   WHTaLNIKO   TKUKJRAFH  WIRES 
IN  CITIES. 

This  novel  im|»xivement  has  for  its  object  the 
conducting  of  telegraphic  wires,  or  wires  tor  sup- 
plying the  current  to  electric  lights.  A  hollow 
girder  containing  wires  for  lighting  and  working 
purposes  is  sustained  on  a  line  of  posts.  On  this 
girder  are  placed  at  intervals  a  serin  of  supporting 
frames  for  telegraph  and  telephone  wires.  These 
frames  contain  each  a  series  of  vertically  remov- 
able iiotched  sections  for  securing  the  wires.  A 
railing  and  puitform  are  provided.    A  series  of 


RAILROAD  CHAIR. 

The  base-plate  of  this  Improved  chair  bas  a  cheek 
for  one  side  of  the  rail  and  an  abutment  serving 
as  a  fulcrum  on  the  other  side  for  a  lever-cheeE 
nieoe,  which  is  strained  in  position  by  a  wedge 
between  it  and  the  base-plate.  The  parts  are  kept 
in  proper  relation  to  each  other  by  nbs  and 
grooves. 

RAILWAY  RAH. 

The  meeting  ends  of  the  rail  in  this  improve- 
ment interlock  by  reason  of  acute  angular-beveled 
projections  and  shoulders  extending  to  the  rail 
centers,  at  tbe  said  ends.   The  ends  have  also 


riKl.-Ksr  »I'K. 

In  this  improvement,  tbe  crank-arm  of  the 
shaft  which  holds  the  weighted  cable-ladder  is 
held  from  turning  by  a  notched  button,  whkh  is 
connected  to  a  controlling  rope,  which  may  lie 
released  from  any  story  of  the  tsaikii 
lions  on  tbe  weighted  cable  ladder 
bells  as  the  ladder  descends. 

NOVEL  TELEPHONE  ALARM. 

In  this  important  Improvement  the  arrange- 
ment is  as  follow.:  At  each  subscriber'*  station  a 
brunch  or  ground  circuit,  normally  disconnected 
from  the  main  line,  contains  a  magnet,  which 
controls  a  mechanically  operated  belL  At  the 
several  subscribers'  stations,  serin  rim,  this  branch 
is  connected  with  the  rouin  line  by  a  clock-work, 
which  moves  synchronously  with  a  transmitting 
clock  at  the  central  office.  The  transmitter,  at 
starting,  sends  on  Impulse  to  line,  start  ing  sll  the 
clock-trains,  and  then  at  any  desired  point  in  its 
revolution  it  sends  a  second  impulse,  thereby  roll- 
ing up  that  station,  and  at  that  stavtion  only, 
which  at  that  time  is  connected  with  main 
line. 

ELEVATED  RAILWAY. 

This  improvement  has  trussed  tower-s,  support 
continuous  cables  passing  over  chairs  ran  said  col- 
umns with  anti-friction  rollers,  the  roadway  be- 
ing suspended  from  (he  cables  liy  guysj,  the  r 
porting  towers  being  braced,  and  the 
nt  corners  constituting  solid  roadways. 

F.  B. 

i,  d.  a 


I  lum!»  may  be 


upon  top  of  the  posts. 


U.mform  Tine. 
In  order  to  secure  a  uniform  system  of  time- 
reckoning  throughout  the  civilixcd  world.  Repre- 
sentative Flower,  of  New  York,  has  introduced  a 
joint  resolution,  in  w  hich  the  President  of  the 
United  Statts  is  authorised  to  extend  to  the  gov- 
ernments  of  all  nations  in  diplomatic  relations 
with  our  own  an  Invitation  to  appoint  delegal 
to  meet  those  delegates  representing  the  United 
States  in  Washington,  at  such  time  as  the  Presi- 
dent may  designate,  for  the  purpose  of  fixing  upon 
a  meridian  proper,  to  be  employed  as  a  cntumi 


LEVER  FOR  STARTING  ASH  MOVIMJ  .  Ails. 

This  improved  car-moving  lever  is  provided  with 
a  clutch  on  its  cud  having  rounded  bearing  sur- 
faces, adapted  to  tit  on  the  flange  of  the  car- 
wheel,  so  that  llie  clutch  will  slide  freely  thereon 
except  when  force  is  applied  to  the  end  of  the 
lever. 

novel  nitr.  ESCAPE. 

This  escape  consists  of  a  band  of  flat  webbing 
lull  ing  slits  formed  therein  for  the  insertion  of  the 
hands.  U  is  fa*t*Ee<l  "t  the  upper  windows  or 
cornice,  and  U  of  length  sufficient  to  reach  the 
street  below. 

t  .NDIRUttlJtND  <  ABLE- WAY. 

In  this  improvement  a  conducting  carriage 
travels  within  the  tunnel  on  angle-iron  ways 
supported  hy  brackets  consisting  of  double  and 
single  curved  bars.  The  carriage  Is  provided  with 
rollers  and  a  downwardly  projecting  arm,  to 


THE  CHICAGO   BRICK    AND  LUMBER 
MARKET. 

The  condition  of  the  brick  and  lumber  market 
just  now  excites  a  great  deal  or  uneasiness,  though 
for  widely  different  reasons.  There  U  practically 
a  famine  in  the  common  brick  trade  at  present. 
All  tbe  old  stock  is  used  up  or  in  tbe  hands  of  con- 
tractors, and  new  brick  exists  as  yet  only  in  tbe 
unmolded  clay  nt  the  several  yards.  Tbrstrikeof 
the  brickmakcrs  is  still  in  full  tide,  though  the 
manufacturers  snv,  as  they  did  a  week  ago,  that 
the  men  will  soon  go  in  work  at  the  manufacturers' 
price*,  which  are  the  tame  as  were  paid  last  year, 

I  The  new  brick  thus  far  contracted  for  s re  to  be 
had  on  a  basis  of  about  pi  per  thousand.  Some 
bnck  are  being  mode  just  over  the  border  in  In- 
diana, but  these,  manufacturers  say,  cannot  be 
laid  down  here  for  less  than  fll  per  thousand. 
This  scarcity  is  interfering  seriously  with  building 
operations  in  this  city,  as  the  longer  the  strike 
lusts  the  more  inclined  are  the  manufacturers  to 

1  Increase  their  figures  for  future  delivery.  The 

;  general  opinion  among  dealers  is  that  one  result  of 
the  strike,  should  it  end  to-day.  would  be  to  in- 

I  crease  the  pric*  of  brick  lo  the  general  consumer 
50  cents  per  thousand  for  the  next  three  months. 

It  is  daily  becoming  more  apparent  that  the  ten- 
sion in  lumber  prices  is  too  great,  and  that  a  giv- 
ing way  in  many  important  grades  must  occur  in 
tho  near  future.  The  causes  lending  lo  this  state 
of  things  are  the  extraordinary  increase  in  the 
receipts  since  Jan.  I,  as  compared  with  last  year. 
This  increase,  according  to  the  report  of  tho  Sec- 
retary of  the  Lumberman's  Exchange,  was,  on  the 
5th  Inst.,  147,630.000  feel  of  lumber  and  HB.074.000 
shingles.  This  gain  lias  been  due  largely  to  the 
early  opening  of  navigation,  but  a  good  jsirt  of  it 
is  attributable  to  the  high  prices  which  have 
stimulated  the  manufacturers.  Had  Muskegon, 
where  strike  have  prevailed  for  some  time,  con- 
tributed her  usual  quota,  the  increase  at  the  pres- 
ent time  over  the  receipts  of  last  vear  would  not 
have  vari<-d  much  from  20O.tKJO.00O  feet.  Sales  on 
the  cargo  market  are  being  made  with  more  diffi- 
culty, aud  prices  of  everything  outside  of  si 


.  aud  prices  of  everything  < 
lath  have  a  decidedly  u 
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Mention  baa  already  bm  made  of  the  large  quan- 
tities uf  lumber  thai  were  sold  during  the  winter 
to  arrive  Hi  prices  abore  those  ruling  al  the  okaa- 
of  navigation  last  Fall.  Several  partica  holding 
I  contracts,  not  satisfied  with  toe  outlook,  are 
E  the  cargoes  as  they  arrive  at  the  Franklin 
dock  rather  than  take  the  risk  of  incurring 
i"oa  by  piling  them  in  their  yards.  A  movement 
is  on  foot  among,  yie  trade  looking  Ui  a  revision  of 
the  yard  price-list,  the  revision  to  be  entirely  on 
the  side  of  leducllou. 


IRON  AND  METAL  KX CHANGE. 

The  New  York  Iron  and  Metal  Exchange  Com- 
pany win.  fnrmally  opened  on  the  18th  at  No.  Ml 
W  all  street,  speech  making  and  reacting  continu- 
ing from  noon  until  lute  in  the  afternoon.  It  is  an 
incorporated  company,  and  among  it*  stock- 
holder* are  the  Thorns*  Iron  Companv,  B.  K.  Jud- 
aon.  Savior  ft  Co.,  Jamea  R_  Thompson  *  Co..  Ih. 
Burden  Iron  Cornnan"  ' 
J.  M   " —  "  " 


themselves,  and  deckle  to  which  they  would  lic- 
king. We  have  king  ago  come  to  the  conclusion 
that  the  man  who  keeps  but  slightly  in  advance  of 
his  fellows,  while,  however,  his  knowledge  ex- 
tends far  ahead,  is  the  man  whom  the  world 
should  delight  to 


CONCERNING  STREET  PAVEMENTS. 


aidstering.  lilck-work  und  every. hing  e'ee  to  an 
poor  as  to  be  rapidly  coming  to  piece*,  ami  to  de- 
mand therefore  immediate  reconstructions.  It 
costs  more  in  money,  not  to  speak  of  time  and  in- 
uuninable  lioiher.  to  build  a  poor  house  twice 
than  to  build  n  good  house  once,  as  a  number  of 
our  cit  liens  are  discovering  to  their 
VorreapoHtlenre  Springfield  Republican. 


Of  nil  the  streets  of  all  the  cities  in  the  world,  it 
is  safe  to  say  that  tho**  of  Chicago  at  present  are 
the  filthiest.— Chicago  Tribune. 

They  cannot  he  worse  than  those  of  Cincinnati, 
which  are  impassable  from  ill  repair.  There  are 
few  streets  in  the  Ohli  metropolis  through  which 
carriages  can  be  driven  at  a  trot,  the  pavement 
being  full  of  holes,  and  hoi ae -car  tracks  miserably 
kept.  Western  cities  depend  upon  the  contract 
system  to  repair  and  clean  their  streets,  and  it  is  a 
sorry  failure,  Cleveland  is  well-paved  with  lime- 
stone hhs-ks,  and  better  kept  than  the  average: 
but  her  famous  Euclid  avenue  out  to  the  tomb  of 


THE  NEW  LOTS  WATER  DISPUTE. 


in  Iron  Company.  Crocker  Brothers  J  B  &  "at  '"'r  *»,n<™»  Euclid  avenue  out  to  the  tomb  of 
Cornell.  Port  Henry  Iron  Ore  Company  ,^U,'H^1,I  '"  execrabk-  shape,  tlie  asphalt  and 
t,  Hewitt  *  Co.,  David  Thomson  ft  Co  Na-  »'°odrn  experiments  having  been  all  cut  to  rib- 
Tube  Works  Company,  Manhattan  'iron  ' ,'0""-  No  city  In  the  country  has  streets  so  well 
Works  Company,  William  H.  Wallace  ft  Co  dressed  as  those  of  Washington,  where  the  mild 
Catasautiua  Manufacturing  Company,  Withcrbeee'  enables  the  asphalt,  the  idenJ  pavement 

Sherman  ft  Co..  Thomas  J.  Pope  ft  Brother.  Ed-  " 
ward  Bech  ft  Co.,  the  Juliet  Steel  Company,  the 
Albany  ft  Rensselaer  Iron  and  Steel  Compnnv, 
Oeorge  A.  Evans,  E.  8.  Wheeler  ft  Co..  Abraham 
8.  Patterson.  O.  K.  Schmidt  ft  Co..  James  Wit- 
liamson  ft  Co.,  the  Lackawanna  I  run  and 
Coal  Company,  and  Phelps.  Dixlge  ft  Co.  The 
opening  exercises  yesterday  were  under  the  super- 
intendence or  the  company's  Board  of  Directors, 
ci  insisting  of  James  B.  Hrinsmade.  of  Edward  Bech 


to  retain  its  toughness,  as  it  does  at  Paris.  Mi 
northern  cities  cannot  use  it;  neither  cam  those 
which  have  a  heavy  drsying  business,  necessitated 
by  manufacturing  industries.  As  to  atone  paved 
streets,  thisw  of  Boston  are  kept  in  the  best  order. 
A  city  with  shabby  streets  Is  a  dear  place  to  do 
business  in,  for  the  first  requisite  of  a  public  place 
for  the  congregation  of  human  beings  la  not 
met.  To  have  got*!  streets,  every  city  should 
tablisha  responsible  one-man  power  to  direct 

'  le 
ol 


The  suit  of  Joseph  Schlnehtner,  Jacob  W.  Er- 
rrgrr and  others,  taxpayer,  ot  the  town  or  New 
Lots,  against  the  Town  Hoard  and  the  Lung  Island 
Water  Supply  Company,  came  up  in  the  Special 
Term  of  the  Supreme  Court  this  morning  before 
Judge  Pratt.  The  actiou  is  bt ought  for  an  injunc- 
tion and  that  the  contract  with  the  company  be 
declared  void.  The  matter  has  been  in  dispute  for 
some  time.  A  contract  was  made  for  3a  years  with 
the  water  commny  to  furnish  water  to  the  town 
at  an  annual  cost  of  (15,500,  the  company  to  lay 
the  pipes.  Tile  citizens'  association  of  the  town 
fought  the  matter  and  brought  it  into  court.  They 
claim  the  amount  for  which  the  contract  is  let  is 
too  large.  The  complainants  allege  that  in  1881 
taxes  amounting  to  ¥44.133.18  were  levied  in  the 
town;  that  the  majority  of  the  taxpayers  are  per- 
sons of  limited  means,  who  could  ill  afford  to  pay 
the  rate  demanded.  In  July  last  certain 
persons  made  application  to  the  Town  Board  for 
a  contract  to  supply  the  town  with 
Plaintiffs  claim  the  ai 


ply  with  the  requirements  of  the  law  j  that  the 
board  granted  the  application  wil 
ing  if  the  water  to  be  furnished 


COST  OF  L1VINO  AND  LABOR  IS  SEW  YORK. 


ft  Co.;  Edwin  F.  Bedell,  of  Cooper,  Hewitt  ft  Co  ■  |       on,l*J  »'  ,n«  '""ds  appropriated. 
Frederick  L.  Lehmann.  of  Nay  lor  ft  Co.-  Thomas'  10  tnc  executive  or  the  city  for  the 
J.  Pope,  of  Thomas  J.  Pope  ft  Brother:  Benjamin  <inly. —SprinafltU  Republican. 
O.  Clarke,  of  the  Thomas  Iron  Company;  E.  S.  I  m:  —  —  m 

Wheeler,  or  E.  S.  Wheeler  ft  Co.;  William  11 
Wallace,  or  W ilium  II.  Wallace  ft  Co.:  John  U 
Cornell,  of  J.  B.  ft  J.  M.  Cornell;  and  Chester 
Uruwuhl,  or  the  Albany  and  Rensselaer  Iron  and 
Steel  Company.  Mr.  Brinamade  is  President:  Mr. 
Bedell,  Secretary  and  Treasurer:  Mr.  William  Allen 
Smith  Assistant  Secretary.  Mr.  Brinawad*  made 
an  address  explaining  fully  the  object  of  the  new 
exchange,  uml  predicting  bright  prospects  of  suc- 
cess. He  was  followed  by  Oen.  Stewart  L.  Wixal. 
ford,  who  had  many  pleasant  things  to  say.  finally 
making  way  for  a  general  outburst  of  oratory  from 
nearrr  every  one  o7  the  stockholders.  Many  new 
names  were  added  to  the  membership  of  the  Ex- 
U*f  Jl"'  ?TK","  tnu",nr*»''n  °r  business  began 


BEFORE  HIS  TIME. 


The  history  of  the  world 
every  decided  advancement  in  civilisation 
foreshadowed  mora  or  less  completely  by  men  or 
advanced  knowledge,  who  are  oommunly  said  to 


Thousands  or  families  educated,  refined,  fastid- 
ious, have  not,  rrom  all  sources;  mere  than  $S,000 
a  year,  and  yet  thpy  manage  to  live,  oven  to  pre- 
sent a  rair  outside  appearance.    But  they  must 
practice  no  end  or  srli-denial,  and  make  any  num- 
ber of  shirts  and  turns  to  rkcont  subsistence  with 
so  little  money.    Five  thousand  dollars  is  teully  ns 
small  a  sum  as  a  family  consisting  of  man  and 
wife  and  one  or  two  children  can  live  on  here  with 
any  degree  of  comfort :  and  they  who  have  $5,01,0  i 
are  as  one  in  a  hundred.    In  no  eily  on  the  globe. 
I  dare  say,  is  there  so  much  friction  and  wistful-  I 
neas  among  educated  persons  over  the  prosaic 
business  or  making  both  ends  meet  as  tliere  Is  In 
New  York.   I  wonder  why  people  without  Income 
proper  are  willing  to  slay  here,  when  they  might 
I  dwell  elsewhere  with  so  much  less  wear-and-teor 
proves  that  almost  or  nerve  and  mind.    But  it  seems  as  if  everyl>odv 
-*  to  come  to  New  York,  with  or  without 
whether  they  are  competent  or  inconi 

petehl. 


cation  without  ascei  tain- 
was  wholesome. 

On  the  30th  of  July,  ISeJO,  other  parties  made  ap- 
plication to  the  Town  Board  for  the  contract,  but 
that  the  board  wrongfully  refused  to  consider  the 
application  ;  that  oertain'of  the  town  authorities 
wilfully  absented  themselves  from  the  meeting 
called  to  consider  the  second  application.  It  is 
further  alleged  that  there  was  no  competition  in 
giving  out  the  contra,  t.  and  that  three  members 
of  the  Town  Board  refused  to  sign  the  contract 
with  the  Long  Island  Water  Supply  Company, 
and  that  it  was  signed  by  the  other  members  of 
the  board,  who  were  the  very  men  who  prevented 
competition.  The  contract  calls  for  IKK)  hydrants, 
and  in  this  the  plaintiffs  claim  a  fraud  was  com 
mittnl.  as  the  number  is  greatly  In  excess  of  the 
number  needed  by  the  town  ;  that  thirty  would 
lie  enough. 

The  defense  is  a  general  denial.  For  the  tax- 
payers, Judge  Samuel  D.  Morris  ;  for  the  Town 
Board,  Joshua  Vsn  Cott  and  William  D.  Yeeder ; 
fur  the  water  company,  Jesee  Johnson.  The  case 
is  still  nn. 


,  »    '  — — — — ■  J    ssaa™  ».*-»     pen  aaw.       at,  >*■  as*  wv nj  ri  ew»  nmi  a*  |*.<  •_<•**    »  •  *,»  •      "  "IV  «» 

have  been    -  before  their  time."    Mankind  has  like  all  great  bodies,  attracts  by  a  natural  law 


often,  by  writers  and  speakers,  been  divided  iuio 
clashes,  and  we  may,  therefore,  follow  Iheexnmple 
sooften  set.  and  look  upon  men  as  consisting  ( I )  of 
those  who  think  they  see  far  enough  forward  to 
propose  for  adoption  something  nearly  akin  to 
perflation.  This  class  has  little  business  acumen, 
and  would  have  the  world  move  forward  by  leaps 
and  hounds.  A  good  example  of  this  class  to  to 
be  seen  in  the  modern  sanitarian,  w  ho  preaches 


HEWER  OAS. 

In  onr  April  number  we  presented  the  preamble, 
and  certain  very  judicious  and  sound  conclusions 
It  is  always  so  with  a  great  city,  which,  on  the  dangers  of  privies  and  cesspools  in  villages 

and  small  cities,  deduced  from  the  report  or  Mr. 
James  T.  Oardiner.  Director  of  the  Sew  York  State 
Survey,  and  one  of  the  members  of  the  State  Board 
of  Health,  <»i  the  various  systems  of  sewage  dis- 
posal recently  observed  by  him  in  someof  the  chief 
cities  and  small  towns  of  England.  Mr.  Oardiner 
has  evidently  observed  carefully,  and  has  come  to 


perfection  and  anathematizes  the  world  because 
It  does  not  act  at  once.    Our  houses,  our  cities, 


Hundreds  and  thousands  who  (Might  to  have  de- 
monstrated tbeir  Inability  lo  get  on  iu  the  smaller 
towns,  hurry  to  this  multitudinous  center,  vainly 
hoping  that  it  will  change  their  nature  by  lending 
them  an  efficiency  never  before  revealed.  We  are 
constantly  hearing  of  the  struggle  for  wealth  iu 
New  York.  There  is  a  great  and  interminable 
struggle:  but  it  is  simply  the  struggle  for  exist- 
since  mat  one  in  n  thousand  of  our  rntire 


P«P 


'  least  rei 
regard  i 


in  to  believe 
wealth 


exci 


that  he 
pt  as  be 


wise  conclusions,  in  the  main,  on  the  advantage*, 
ot  the  separate  system  or  Bcwrrage  and  storm- 
>n  luits.  hut  he  la  too  sweeping  in  his  con- 
—regardless  of  all  circumstances,  und  the 
advantages  or  combining  both  systems 


.  possible 

healthy  anil  happy  might  look  after  the  unattainal  le.    Mechanics  I  the  separate  and  combined: — under  certain  con- 
rulea  so  rner-  seem,  just  now,  to  have  better  prospects  than  any  ditlons.  And  he  goes  very  much  out  or  his  sphere, 
men  do  any  other  class,  unless  they  insist  on  wages  that  will  l*>th  as  surveyor  and  engineer,  to  pronounce  judg- 
There  has  been  more  advance  iu  j  meat  from  any  light  he  has  thrown  on  the  subject. 


notation  has  th 
.-  .11  be  wealtb- 

our  children, oiirwlvea  are  to  I  ' 
if  we  would  hut  follow  Uie  guide 
getically  put  forward.    Few  of  th 

good.    Tltey.  in  fact,  aim  at  cheap  popularity  und  I  not  be  paid'. 

election  in  certain  select  societies,  they  obtain  I  their  wage*  proportionately  during  the  last  year  when  be  asserts  that,  •  It  is  time  to  call  attention 
thnr  desires,  and  the  world  jogs  on  without  ever  i  and  a  half  than  in  the  prices  of  any  other  kind  or  to  tlie/urf  tliat  no  such  gas  as  •  srvrr-pnir'  exists, 
considering  that,  according  to  these  men,  "  what  labor.   Their  demands  arc  so  great  that  it  is  thought  and  that  there  is  attmtiiitrlg  no  oroof  that  tht 

building  will  hereafter  be  for  less  active  Ihan  has  diteate*  which  attend  the  admimion  of  never  air 
been  anticipated.  I  imagine,  however,  that  the  info  a  rfirWfiiiy  are  produced  by  gate*.  On  the 
demands  will  be  met.  as  they  always  are,  and  that  contrary,  the  whole  tendency  of  modern  investi- 
the  city  will  continue  to  pu-Ji  ahead  at  an  amoxiug  gation  is  to  show  tliatTthe  zy'moticdiseases  are  pro- 
rale.  I  dmihl  it  there  would  be  any  objection  to  durd  by  bacteria,  w  hose  genus  ale  developed 
giving  mechanics  all  that  thev  ask.  if  the  bulk  of  under  favorable  conditions.  It  is  well  known 
them  were  competent.    But  thi 


to  is  wrong." 

Hie  second  class  of  men  is  of  a  different  stamp. 
It  la  to  them  the  world  owes  its  progress,  and  we 
would  that  more  belouged  to  this  class.  These 
men  are  as  faraighted  as  those  in  class  1.  but  com- 
bine a  modicum  of  common  sense  with  extensive 
knowledge.  They  know  that  the  woild  movn 
slowly.     They  know  it  costs  money  to  change  all 


.and  that  any  attempt  to  change  rapid- 
ly will  be  frustrated,  because  the  necessary  money 


is  not  forthcoming.  They,  therefore,  lake  tht 
workl  as  they  find  it,  and  suggest  such  improve- 
ment* a*  are  practicable  under  the  circumstance*. 
It  is  to  tbeir  efforts,  persistent  through  evil  ami 
through  good  report  as  they  have  been,  that  we 
owe  what  little  improvements  we  have  in  sani. 
tary  and  other  matter*.  Towns  of  health,  though 
the  description  may  cause  a  flutter  through  the 
ranks  of  an  amateurish  and  dilettante  society  are 

not,  and  will  not  be,  built,  for  the  simple  reason,  so  mil  ch  complaint  of  rssir  work  by  carpenters, 
it  would  not  pay.  plasterers,   plumbers,   painters,  masons,  steam- 

The  third  class  to  which  we  would  refer  in-  litter*  and  the  like,  as  within  the  last  18  month*, 
eludes  all  those  who  are  quite  convinced  that  The  complaints,  too.  are  well  based,  aa  results 

what  is  is  best.      They  would  have  no  change,  attest.    Many  houses,  especially  dwellings,  put  u| 


i  were  competent.  But  they  ore  very  incom-  tliat  the  most  favorable  conditions  for  the  growth 
pctent.  more  so  than  they  have  been  for  years.  1  of  these  low  organisms  are  heat,  moisture,  dark 
Mote;  ot  the  houses  erected  recently  have  been  ill-  uess.  and  lite  pntenct  of  amnnmia.  The  damp 
constructed  fiom  this  cause;  builders  saying  that  walla  of  sewers  present,  therefore,  all  there 
it  is  almost  impossible  to  get  any  number  of  good  ij  moments  for  a  most  flourishing  growth  of 
or  competent  workmen.  Any  number  or  careless  bacteria,  whose  genua  may  float  off  on  the  sewer- 
fellows  who  have  not  half  learned  their  trade  have  air  and  be  carried  into  dwellings  by  mechanical 
His  kill  to  the  city,  prompted  by  the  high  prices,  action,  and  duct  is  borne  on  any  air  current." 
It  is  thought  that  a  great  many  of  the  tramps  who  This,  in  the  face  of  such  searching  investigators 
used  to  infest  the  country  have  gone  to  work  in  su  as  Curtis,  Salterthwaite,  Senator,  Billroth,  Isds-rt. 
indifferent  way,  and  have  ronlly  done  more  horm  Wagner,  Bciilc,  Jaoobi.  Wisid  and  Fontiad—  and 

many  others  cited  by  these  last-named  and  most 
recent  searchers — who  have  failed  to  ttnd.  and 
several  of  them  utterly  deny  the  bacterian  origin 
of  zymotic  diseases — is,  to  say  the  least,  a  very 
rash  couclusiou  on  the  part  of  Mr.  Oardiner,  who 
throws  no  light  on  the  subject.  Wliat  he  says 
about  the  filthy,  damp  walls  of  sewers  unneens- 


by  their  spasmodic  diligence  "than  they  did  by 
their  habitual  vagabondage.     I  have  never  heard 


is  unquestionably  true; 
h  in  the  process* 
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far  from  being  devoid  of  danger,  is  equally  true-. 
But  that  the  myriads  of  bacteria  and  other  tow 
organisms  which  flourish  and  dio  in  such  place*, 
in  conjunction  with  lb*  -SStrSfytrat  mutter  "ii 
which  tbcv  feed,  without  giving  off  auv  gases  of 
decay-any  -sewer  (ran."  as  It  is  coinm'onFv  called 
—and  that  such  cases  are  innocuous,  while  the 
living  bacterian  scavengers  there  found,  f ulnlling 
their  obief  purpose  of  converting  putrefying 
organic  matter  into  tiring  matter,  are  the  sole 
cam*  of  symolic  diseases,  ia  in  much  greater 
need  of  procf  then  the  mischievous  effect  of  newer 
air  per  sr. — Sanitarian. 

WORCESTER  SEWERAGE. 

Since  the  report  of  the  expert*  of  the  State 
Board  of  Massachusetts,  published  In  No.  19  of 
KNoraatBren  News,  a  bill  ha*  been  reported  in  the 
State  Senate  of  Massachusetts  of  tbe  following 
character: 

Tbe  city  of  Worcester  is  directed  within  two 
yearn  to  enter  upon  tbe  work  of  purifying  from  all 
offensive,  contaminating,  noxious  and  polluting 
properties,  the  water  or  substances  that  may 
t  liereafter  be  discharged  from  its  sewers  into  Black- 
stone  River,  so  that  said  waters  and  substances 
shall  not  of  themselves  or  in  connection  with  other 
matter,  create  a  nuisance  or  endanger  the  public 
health.  After  Ave  years  the  city  shall  cease  to 
«mpty  any  substance*  into  tbe  river  until  purified 
to  the  satisfaction  of  the  State  Board  of  Health. 
Hie  compelling  of  polluters  to  cease  their  pollu- 
tion, the  taking  of  lands  and  the  raising  of  money 
are  further  provided  for  in  a  general  way. 

The  only  objection  to  the  bill  would  seem  to  be 
its  local  bearing.   Such  a  bill  is  demanded  by  the 


Isnst  inle-rmU  of  the  community  at  targe,  and  < 
scarcely  doubt  that  Maaiac'husatta  will  set  tbe  < 
ample  in  this  matter  of  tbe  public  hralth. 


CONGRESSIONAL  NOTES. 


Bills  for  the  erection  of  public  buildings  in  the 
following  place*  have  been  introduced  in  Congress 
during  the  past  month:  Natchitoches,  La.;  Lam- 
den.  N.  J.;  Lima,  O.:  New  Castle,  Del.:  WUralng- 
ton,  Del.;  West  Cheater,  Pa.;  Chester.  Pa. 

The  Committee  on  Public  Buildings  and  Grounds 
n-isirtcd  favorably  on  bill  for  erection  of  public 
building  at  Paterson,  N.  J.;  Jeffefaon  City,  Mo.: 
Carson  City,  Nev.;  Lynobburg,  Va.;  Quincy.  III.; 
and  for  extension  of  Executive  Mansion  at  Wash- 
ington. 

Bills  were  passed  for  oublic  buildings  at  Syra- 
cuse. N.  Y.;  Hannibal,  Mo.:  Frankfort,  Ky.  De- 
troit. Mich.:  Jackson,  Tenn. ;  Denver,  Cot.;  (ireens- 
00™',  N.  C:  Council  Bluffs,  Iowa;  Lynchburg. 
Va.;  Peoria.  III.;  Galveston,  Texas;  tfuincy,  III.; 
and  Hannibal,  Mo, 

Among  the  miscellaneous  bill*  paved  was  one 
foi  the  erection  of  a  monument  to  Thomas  Jeffer- 
son; for  an  immediate  appropriation  of  6JO.0OO  for 
removal  or  obstructions  at  Hell  Oale,  N.  Y.,  and 
an  immediate  appropriation  to  continue  work  on 
the  Washington  monument. 

Wauhvnotos,  D.  C,  May  8.  1882 
The  House  Committee  on  Manufactures  have 
agreed  on  tbe  bill  authorizing  the  President  to  ap- 
point a  commission  of  seven  experts  skilled  in  tbe 
investigation,  production  and  use  of  metallic  sub- 
stances and  other  structural  materials,  to  execute 
tests  and  experiment*  on  iron,  steel  and  other  ma- 
lerials  used  in  the  construction  of  bridges,  build- 
ings and  mechanical  structures. 

The  House  Committor  on  Public  Buildings  and 
Grounds  have  agreed  tu  recommend  an  appropria- 
tion of  676,000  for  a  public  building  at  Dayton,  O., 
and  *2"i  mm  for  one  at  Jefferson.  Tex. 

The  House  Committee  on  Indian  Affairs  to-day 
agrees!  to  recommend  concurrence  in  the  Senate 
amendments  to  the  bill  granting  right  of  way  for 
a  railroad  and  telegraph  line  through  the  lands  nf 
the  Choctaw  and  Chickasaw  nations  to  the  St. 
in  Francisco  Railway  Company. 


rmny  psscs*.  Tbs 
and  In  compliance 
iUes  ore  li  ISSJsjsjSj 


-The  Cusddki 
*  pruposit' 


duciog  such  a  certificate  ;  that  the  credentials  of 
diplomatic  and  other  officers  of  the  Chinese  Gov- 
ernment traveling  upon  the  business  of  that  Gov- 
ernment shall  be  taken  as  equivalent  to  such 
certificate*,  and  shall  exempt  them  and  their  ser- 
vants :  that  hereafter  no  State  or  United  States 
court  shall  admit  a  Chinaman  to  citizenship ;  that 
the  words  "Chines*  laborers  "  shall  be  construed 
to  mean  both  skilled  and  unskilled  laborers  and 
Chinese  employed  In  mining.  There  are  other 
sections  providing  for  the  punishment  of  the  mak- 
ing of  table  certificates  and  for  the  removal  of  1  present  lumping  capacity  of  Use  city  water-works,  the 
 —v.-  — —  I-*-  ,k._  —  , —  1 — j  suginn  to  tie  built  after  a  new  ' 


s  result  of  bursting  tbe  pipes  In 
Beverly  people  bow  say  44  Enough, 
with  their  request  ths  Salcfu  autbi 
the  pressure. 

V¥*a.vts  TO   BU1U>  WaTKB-WuaXS.- 

Coancilof  Plalnueld.  K.  J.,  has  received 
from  s  iiiiupany  of  capitalists  k>  supply  tb*  elty  wit* 
water.   Action  will  pvohabr  be  taken  st  the  first  mast- 
ing in  June. 

St»  Poruwru  Rraaira. -Ths  Oahnarsn,  Ohio.  Water 
Board  recs-ntlv  ordered  a  10,000.000  gallon  engine  of 
tli-  Hull)*  Manufacturing  Compnnv.  for  soVlilion  to  tbe 


Chinese  who  may  come  into  the  oountrv  bv  land 
contrary  to  the  provision*  of  the  act. 
The  bill  has  been  approved  by  tbe  F 


stomra  cylinders,  doable 
and  torn  ow  s  linty  of  t 
per  100  pounds  of  eosl 

CoacoRD,  N.  H_,  Wim  Wcaua.—  Tbs  Committee  oa 
Prisons  bss  reported  a  resolve  providing  fur  the  taking 
of  water  tor  tbe  iksnesUc  and  other  uses  of  the  Btste 
Prlsna  st  Coamrd(  N.  H.,  from  Ijske.  Magog,  in  Acton, 
at  an  estimated  cost  of  aftO.OOO,  of  which  »4.\UO0ar»  to 
he  expended  for  11  .1  ruction  and  $15,000  for  land  sad 
water  da  msge*. 

New  WATER-Wnjuta,— Corneana,  Texas,  has  voted 
for  water-works,  to  cost  ST",'**1,  the  contract  to  tw  «n- 
trrad  into  at  anon. 
Seism  rosi  ri»s»i.ic- Ths  ItUcksbsn*  Vslley  mar 
of  Worcester,  M«  I 


Ficaneun  LvrrtTt  te  MEETisa.— At  tlie  meeting 
of  tbe  Franklin  Institute  on  Wednesday  night.  C. 
Colon,  representing  the  De  Lessens  Canal  Com- 
pany, reau  a  long  paper  describing  the  work  done 
preparatory  to  cutting  the  Panama  Canal,  and  said 
that  tbe  company  would  demonstrate  that  it  was 
not  in  any  sense  anti-American,  but  was,  on  the 
contrary,  deserving  of  tbe  full  sympathy  and  sup- 
port of  the  American  people.  Professor  Houston 
called  attention  to  the  dangerous  character  of  the 
sewage  emptied  into  the  Schuylkill  River  near  the 
eastern  end  of  Glrard  avenue  bridge,  close  to  the 
Spring  Garden  Water- Works,  and  within  less  than 
a  mite  of  the  Falrmuunl  Works.    On  motion  of 

Mr.  Chabol,  the  president  was  authorized  to  ap-  engine  «•>  <*»'  pearly »lou,ooti  has  been 
point  a  committee  to  prepare  a  memorial  to  Coun-  »atei--worka  at  Cincinnati,  O. 
cits  on  the  subject,  to  be  submitted  to  the  Institute 
at  its  next  meeting. 


am,  for 
!  way  of 


the  Lynde  I 

ADumosuL  Water  Svm.r.— Tbe  Derar-unent  of 
City  Works,  of  Brooklyn,  contemplate  sinking  a  large 
well  near  their  pumping  station  at  RockvUI*  Center. 
Nrw  rrsm  ,  Rkoiki  Orderid  —  A  1 


Cuiuaoo  Water  Bosom.  —The  ■ 


Bt  tLDxas'  QvaHTtTtSB. 
A  cord  of  rtone,  three  bushele  of  lime  and  a 
cubic  yard  of  sand  will  lay  100  cubic  ft.  of  wall. 
Five  courses  of  brick  will  by  one  foot  in  height  on 


the  pun-base  of  the  imur  of  (:m,0O0af  the  water  bonds, 
bearing interest  st  Uie  rsle  of  M.I15  per  cent..  w»s  that 
of  tbe  Pint  National  Bsnlc 


chimney.  Nine  bricks  in  a  course  will  make  a 
flue  Bin.  wide  and  -  30  in .  long,  and  8  bricks  in  a 
course  will  make  a  Rue  8  in.  wide  and  16  in.  long. 
Eight  bushels  of  good  lime,  16  bushels  of  sand  and 
one  bushel  of  hair  will  make  enough  mortar  to 
plaster  l«n  square  yards.  One-fifth  more  aiding 
and  fioorlng  is  needed  than  the  number  of  square 
feet  of  surface  to  be  covered,  because  of  the  lap  in 
the  siding  and  matching  of  floor.  One  thousand 
laths  « ill  cover  70  yards  of  surface,  and  11  pound* 
of  lath  nails  will  nail  tbem  00.  One  thousand 
shingles  laid  4  in.  to  the  weather  will  cover  100 
square  ft.  or  surface,  and  .1  pounds  of  shingle  nail* 
will  fasten  them  on. 


bearing  interest  st  the  rale  uf  9.66  per 

Irst  National  Bsnlc  It  offered  s  premium  of 
64.  10  on  tbs  61,000. 

W.  C.  McClallas,  of  SprtagSeld.  Mass..  has  mad* 
proposals  to  the  cniumueaoner*  of  Wslllngford.  Corns,, 
to  construct  tbe  water-works  of  that  borough,  and  will 
pr-obahlv  receive  tbe  contract.  There  will  have  to  be 
another  meeting  of  the  voters  to  issue  bonds,  vhlrh.  It  is 
expHct-sl.  <•  HI  sell  st  once  st  a  premium  of  8  |>e  cani., 
whleb  will  go  s  long  wsv  townrd  paying  to*  first  years 
intsrss.t.  Mr.  McCtallan  oxperU  to  finish  laying  the 
pipe  by  Jan.  1. 

Tits  mpervisDr  of  Like  View,  fit ,  wss  authorised  to 
advertise  for  furnishing  snd  lsying  water-pipes  in  sll 
streets  where  pipes  hs««  been  orJered  tsi.t,  and  to  ad- 
verts* rorcosl  for  the  use  or  the  wster-  works  for  ths 

ir;i" 

avsi 


Trk  New  Rsilboap  BturxiB  over  tut  Deh 
MotMEs.  —This  structure  is  the  design  or  Mr.  Kinney, 
Chief  Engineer  of  the  St.  Louis,  Des  Moines  ft  1 
Northern  Rnilron<l.sssistc<I  bv  Mr.  Chas.  F.  Loweth,  I 
recently  of  the  Edgcmoor  Iron  Works.     It  was  I 
erected  hr  Messrs.   Raymond  ft  Campbell,  of 
Council  Bluffs,  la-    It  la  a  "  combination  bridge, 
3,030  ft.  long,  including  approaches,  tbe  bridge 
proper  being  rximpoaed  of  two  spans  of  175  ft. 
each,  between  centres.   It  is  101  ft.  above  ordinary  _ 

water  in  the  river,  tbe  water  below  ranging  from  j  the  city  haS.'  furloar  electric"  Ugfab"  of  'i'.otsi  VaadirZ 
6  to  14  ft.  depth.    It  is  supported  on  eight  large  |  power  each    In  tbe  .stolon  of  the  compsnv  this  will 
iron  cylinders,  with  the  usual  piers  and  triune*.  Illuminate*  rarilos  of  fully  one-half  mile. 
The  largest  cylinders  are  81  ft.,  tbe  others  37  and  j    The  Edison  Electric  Light  Company  baa  laid  about 


LArAvrrra,  I  ml.,  ia  in  favor  of  supplanting  gas  ta 
that  city  with  the  electric  light. 

TiLniiurs  Pnojircr  —  It  is  stated  that  a  company 
wit]  soon  be  fotrmed  in  Boston  for  the  purpose  of  build- 
ing a  telegraph  tine  from  New  York  to  Chicago. 

EVAiravTLLX,  lad.,  has  contracted  for  tbe  Brush 
electric  light,  anil  Hie  Elgin  Tubular  Iron  Tower  Com- 
pany will  furnish  six  towers,  M0  ft,  high,  and  a  Detroit 
firm  the  engine,  bolters,  etc,  for  tbs  works.  It  ia 
claimed  that  the  city  will  br  illuminated  by  ths  light  in 
90  day  a 

Liurrr  in  Mi  jm a  1-  11.1s  It  «  proposed  to  erect  as 

soon  ss  possible  a  tower  150  ft  high  st  ths  east  end  of 


»ft.  The  piers  are  68  ft.  high  from  the  top  of 
the  cylinder  to  the  lowest  truss.  The  truss  is  »H 
ft.  high.  In  sinking  the  iron  cylinders  they  passed 
through  first  a  bed  of  sand,  next  a  bed  of  bowlders, 
and  are  now  resting  on  a  bed  of  snapstonn  rock. 
The  structure  contains  742.000  ft.  of  pine  lumber, 
173 .0110  ft,  of  oak  and  took  1V.0O0  lineal  feet  of 
piling.  Tbe  highest  bent  of  the  trestle  is  03  ft. 
high.  It  was  begun  about  the  middle  of  last 
August,  and  would  have  been  completed  before 
this  but  for  delay  in  receiving  iron  and  lumber. 

Tur.  Oldest  Timber.— The  ancient  temples  of 
Egypt  are  Iwlieved  to  contain  the  oldest  timber  in 
the  world,  in  the  shape  of  dowel-pins,  which  are 


117,7110  ft,  of  conductors  undrrgrouiid 
City,  snd  ass  yet  to  lay;  about  14,800 
rasa  Is  being  msds 


it  Is 

ttm 


la  Sew  York 
o  lay;  about  14,800  ft.  Rapid  urog- 
e  toward  comidoting  tbe  Brrange- 
what  they  call  tbe  First  Dtrtrtct,  and 
the  light  will  br  turned  on  within  a 


DRAINAGE  ETC. 

will  soon  advertise  for  bids  for 


STREETS, 

Oconoktowoc,  WiA 
about  1.000  ft.  uf  sewers. 

Paveiibxt  DsrtHnxD.  —  Both  the  granite  and 
block  pavement  schemes  for  Washington  Ave.,  Mil 
polls,  have  been  abandoned  by  the 

KOR  fctACADAstlXINO  Kll:  lie 
Morgan  street, 
Jencks  Jfc  Thai 


THE  NEW  CHINESE  BILL. 


nxitio  Kbiile  arret,  from  Peoria  to 
Chicago,  the  lowest  bid  was  that  of 
tohar.  who  offered  to  do  the  work  for 
e  yard. 


The  bill  provides  that  from  ninety  days  after  its 
piuesage  the  coming  of  Chinese  laliorcrs  to  this 
cMintty  shall  bo  suspended  for  ten  years ;  tb:it 
any  master  of  a  vessel  who  knowingly  lands 
Chinese  laborers  in  this  country  shall  be  subject  to 
n  line  of  not  more  than  %M0  for  each  laborer,  and 
the  Chinese  laborer  himself  shall  be  subject  to  itu- 
nrlvuitneut  for  not  more  than  one  year;  Chinese 
laborers  who  came  hero  before  November  17th. 
I8M0.  or  who  shall  come  before  the  expiration  of 
ninety  days  after  the  passage  of  the  bill,  are  ex- ' 
cepted  ;  that  tbe  excepted  Chinamen  shall  be  reg- 
istered by  collectors  of  customs,  and  furnished 
with  certificates  to  show  their  right  to  come  to 
and  go  from  tbe  United  States  of  their  own  free 

identified  by  a  certificate  of  the  Chinese  Govern- 
ment to  show  that  they  are  entitled  to  come  to 
this  country  :  that  no  Chinamen  shall  be  permitted 
to  enter  the  United  .StaUw  by  land  without  pro- 


incorpor-ited  with  stone  work  known  to  be  not  less  $1  4a  square 

than  4.000  years  old.  Thrsie  dowel-pin*,  nccording  A  ggs  ono  Roau. — The  Boose,  under  a  su«|s>iad..n  of 
to  ths-  appearance  they  present,  are  thought  to  ^  rules,  has  appropriated  |Sf>,000  to  he  experded 


have  been  nude  from  the  tamarisk  or  shitlim 
times  a  sacred  tree  in  Egypt. 


GENERAL  INTELLIGENCE. 


Losoox  Bast.  Ontario,  wants  840.000  worth  uf  water- 
works. 

Ths  Erie,  Pa.,  Oa*  Company  Is  about  to  rebuild  their 
works,  the  present  ftstabtUbaient  being  inadequate  lu 
sis*  tor  the  purpose. 

Hutu  ami  Low  Psubsscrr. — The  Boston  .Aiwntu.' 
says:  11  Tbs  Beverly  authorities  complained  of  low 
|M-esKure  in  their  supply  n  number  of  mouths  ago,  and 
the  Ssleui  Water  Bonn!  went  to  an  expense  of  #1.000 
to  give  a  higher  service,  and  this  hat  been  applied  with 


under  tbe  direction  of  the  Secretary  of  War  lu  grading 
and  uibi  sileiihsiux  «  ro«d  frorh  Mound  Citv,  Dl„  to  the 
nattiHial  cemetery,  one  mile  distant. 

PniLADKU-iiiA  proposes  to  spend  630,000  I*  Kitten- 
house  Square  improvement,  and  also  other  moneys  cn 
Improving  other  public  squares. 

Minneapolis  is  still  undecided  on  ths  psvlng  1 
Tbe  street*  need  It,  the  people  1' 
Council  is  trying  to  solve  the  1 
best  r 

New  PAVratrjrra  to  be  Law.— The  Commis- 
sioners have  male  an  order  that  the  engineer  de- 
partment, Washington,  advertise  fur  proposals  for 
laying  pavements  as  follows :  Asphalt  pavements 
on  C.  between  8d  and  4'2'  streets  northwest,  and 
16th  street,  between  Scott  citcle and  R  street  north- 
west; granite  block  pavements  oil  C,  between  1st 
ami  Sd  northeast :  3d  street,  between  C  and  1> 
northeast;  C.  between  2d  and  8d  streets  northwest; 
1st  street,  from  Majesachusctts  avenue  to  H  street 
northwest:  1st  street,  from  th-fn-r*  to  I  street  north- 


paving  question. 
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AMERICAN   CONTRACT  JOURNAL. 


wort;  2«th  stmt,  from  Pennsylvania  avenue  to  K  I 
atn*t  north  w«t  ;  2»th  utrwt,  from  M  to  N  street. 
Georgetown  :  for  grading  and  regTilsliDg  South 
Capitol  itfreet  from  N  street  to  Eastern  branch. 


•re  absolutely  false*  and  regarding  which  thee  could 
"  by  making  ibquirfei 
rown  in  this  city 


RIVERS   AND  HARBORS 

tide  breaker*  at  Gangway  ledge  in  Portsmouth 


protect  government  contractors  while 
•'"Is*.  h«»e  bean  carried  away  by  high 


Tnx  cot 
harbor,  to 
moving  tl 

MM, 

Or*abio  I.p.Ht  Hot-st*  -Oat  of  the  amount  of  Uo. 
000  in  the  supplementary  estimate*  for  for  light 
house*,  the  following  a  re  for  Ontario:  Two  new  light* 
in  the  Algoeii*  district,  namely,  Cape  Robert  anil  Mi* 
aauqua  Island,  H.uori;  light  bouse  at  Hni*  Maud, 
Georgian  Bay.  EcUXXj;  llghi-biaue  at  Port  t'r adit,  Lake 
Ontario,  CS.OOO;  light  house  at  ColctuarW  Reef,  Lake 
Erie,  on  account.  110,0011;  small  light*  upper  Ontario, 

Bcxtalo  Husra  entrant  net  da  dredging  badly. 

rrcn  laraovKiicirra.— Work  baa  begun  on  th*  pier 
Improvement*  at  Oconto.  Wla. 

A  paragraph  in  the  River  and  Harbor  bill  provides 
•'  that  herearu-r  no  surrey  of  a  river  or  harbor  shall  be 
Biade  hy  the  Secretary  of  War  until  after  the  latter 
shall  have  detailed  the  local  engineer  to  make  a  prelim- 
inary examination  of  said  river  or  harbor  and  reported 
upon  toe  question  whether  there  is  any  good  reason  or 
Justification  for  making  the  proponed  surrey,"  Thla 
provision  will,  it  is  belisrved,  prevent  the  expenditure  of 
much  Uoor  and  money  in  preliminary  surreys  of  creeks 
and  inlet*.  One  member  saked  the  committee  but  week 
to  provide  in  toe  bill  f. 


RAILROADS 

Tux  N.  ft  W.  II.  R-The  net  earnings  of 
A  Western  Railroad  for  March  »*r*  1*17,181.  and  for 

^"bVingT  E^*J^££Ji?i  o"Si  ,1H7  ' 
period  ot  ISSI  ota;i4,413.       "P"™1      *      '  mm 

Xkw  RrosuiAKlXATton  — The  list  of  new  crop  railway 
anternrisea  requiring  financial  reorganisation  already 
include,  the  Toledo,  Delpboa  ft  Horiington,  (Vonnotlon 
Valley  and  the  Mawarbcucti*  t  antral,  with  a  very  good 
prospect  that  the  lut  will  be  greatly  extended  before 
many  month*  It  Is  not  Ukelv,  however,  that  the  miin 
tar  will  cocii|iare  at  all  with  the  list  furnished  bv  the 
panic  of  th*  last  decssle—ft-fon  Journal,  ' 

A  RrrRTRRiora  surrey  fur  a  railroad  from  Wheeling. 
W.  Vs.,  to  Harrtsburg.  Pa,.  Is  in  progress,  and  people 
down  that  way  are  hoping  U,.t  JuylSmuT  and  Sua! 
construction  are  behind  it. 

StoRaub  or  tTXculHRn  Baooaoe.— All  the  railroad 
companies  terminating  at  Chicago  have  determined  to 
Vlaee  m  public  warehouse*  all  baggage  brought  In  by 
their  trains  that  is  allowed  to  remain  lu  their  depot* 
more  than  ii-l  boon  after  it*  arrival.  This  determination 
has  been  brought  ataxit  by  the  fact  ?th*t  It  has  become 
almost  a  custom  for  Incoming  passengers  to  allow  their 
l*v*£*ge  to  remain  In  the  depots  here  for  periods  rang- 
tag  from  a  week  to  two  or  tore*  months;  and  the  reetut 
has  been  that  all  of  the  baggage-rooms  are  so  crowded 
that  it  is  almost  impossible  tor  th*  railroad  companies  t 


baggage  of  out-going  pea 
«f>  eel 


The  railroad* 
for  the  Ann 


engers 

have  determined  to  charge  46  cent*  storsge 
day,  and  f  mm  10  to  So  cents  for  each  subsequent  day 
after  the  first  tost  th*  baggage  Is  held  in  their  war*> 
boaaoa  Th»  railroad  .onipanlea  will  hold  th*  baggage 
free  nf  storage  84  hours  and  no  more  after  Its  arrival  at 
Chicago.  This  new  rule  will  take  effect  on  moat  of  the 
roads  Wednesday.  May  10.  and  on  all  of  them  by  Thurs- 
day, June  1. 

Dnuao  the  month  of  April  88,100,000  pounds  of  or* 
paased  over  the  Nashville  ft  Chattanooga  Railroad 
through  Chattanooga,  Tenn.,  and  sine*  Jan  1.  1881 
K»,<XX),000  tons  bar*  passed  over  the  road. 

of 


th*  New  Tor*, 
detail  to  the 
faaued  by  a  firm  of 


A  Cottxapjctioiv,—  The  buiklen 
Chicago  ft  St-  Louis  Railroad  ret 
statements  contained  in  a  circuit 
broker*.    The  reply  is  as  follows 

Our  attention  has  been  c«iwt  to  a  circular  letter  is- 
sued by  Mesam.  Breese  ft  Smith,  brokers.  In  which  car- 
tain  statements  are  made  regarding  the  New  York, 
Chicago  ft  St  Louis  R  R  Co.,  which  are  calculated  to 
alarm  the  bolder*  of  the  securities  of  that  company. 
We  briefly  answer  the  main  assertions.  Mease*.  Hr**** 
ft  Smith  say:  Firstly,  that  no  contract  ha*  been  made 
with  the  Illinois  Central  R  R  Co.  far  the  use  of  their 
terminal  faculties  in  Chicago.  Thla  is  false,  A  con- 
tract has  been  duly  executed  by  Use  proper  officers  of 
both  railroad  companies,  and  approved  by  th*  hoard  of 
directors,  for  th*  am  of  all  the  terminal  fsdtiti**  which 
the  company  will  require  In  Chicago.  Second] v,  toev 
Stat*  that  tbo  mad  is  not  laid  with  steel  raibxbut  old  rails. 
This  is  false.  The  entire  line  is  laid  with  t  *w  steel  rails 
of  the  beat  quality.  Thirdly,  they  state  that  the  trestles 
along  the  Hue  are  of  wood  and  ionecur*.  Thla  to  false. 
Tbe  bridges  and  tn  stle*  are  of  iron,  with  stone  •hut- 
ment*, <  xcept  In  some  place*  where  temporary  trestle* 
are  used  until  tbe  same  can  lie  filled  with  earth. 
Fourthly,  they  assert  that  the  entire  fund,  of  the  com 
"•e  company  has  not  the 
This  is  falne.  The  com 
to  thoroughly 


tbe 

blogthe  road. 
•  has  raised  all  the  fund* 


d  and  eqnlp  the  road.  Fifthly,  tbey  asaert  that  the 
pany  w  ill  own  no  rolling  stock,  but  hare  mail*  a 
contract  hy  which  tbe  rolling  stock  is  leased  by  th* 
Messrs.  Pullman.  This  Is  false.  Tbo  company  has  a] 
ready  purchaeed  g6.tHXl.ntxl  worth  of  rolling  stock,  sep 


■rate  and  In  addition  In  the  contracts  with  ttie  Meters. 
Pullman,  which  re  lata  only  to  slecplrg-cars.  and  is  sim- 
ilar to  tbe  contract*  witb  the  Pennsylvania  Centra!  R.R 
Co.  and  other  large  railroad  companies  Sixthly.  Ih*yaav 
thnt  tbe  bunded  debt  of  the  company  is  unlimited.  This 
to  false.  Tbe  limit  of  the  mortgage  debt  Is  flG.OUO.GU0. 
Seveutlil).  they  assert  that  no  grounds  ar«  secured  in 
South  Chicago  for  shops.  This  l»  fane.  Th*  Calumet 
Canal  Company  of  Chicago,  ha*  agreed  to  donat*  no 
acres  of  land  in  South  Chicaio  «o  th*  company  for  the 


ten  of  opinion,  w*  would  not  ham  noticed  them:  but 
where  s  firm  publicly  make  aaaertioos  as  fact*  which 
are  absolutely  false,"  and  regardin 
have  readily  ascertained  the  truth 
either  at  tbe  company  's  offices  or  at 
we  think  w*  owe  it  to  the  holders  of 
tbe  company  to  contradict  them. 

Brows,  now abo  ft  Co., 

Contractors. 

B.  0.  Mitchell. 

Secretary  and  Treasuier 

Road  TO  Bold.— Jtulgii  Graham  has  granted  a 
itecrr*  in  to*  United  State*  Court,  in  India napob*,  for 
th*  foreclosure  nf  ihe  s*ci4idend  third  mortgage*  on 
tbe  Indianapolis  *  St.  Louis  Railroad,  suit  hating  been 
brought  by  H.  R  llurlbut,  trustor  Thr  second  mort- 
gage Is  furll.0O0.0mig  and  the  third  mortgage  aAoO,- 
IXXI.  and  the  >ale  is  tuhject  to  tbe  first  bvirtgage  of  ■> 
OOo.ixsi  Tbe  Court  ordered  that  In  the  event  of  th* 
amount  due  not  tstng  paid  into  Court  within  ton  day*, 
the  road  to  to  b*  sold  within  fifty  days  of  tbe  date  of 
tbe  decree.  The  parties  interested  in  tbe  property  are 
Ihe  Bee  Line,  the  Pennsylvania  Company,  and  toe  Ht 
Louis,  Alton  ft  Terr*  Haute  railroad  companies,  tbe 
Istter  owning  taat  portion  of  tbe  road  expanding  from 
Terr*  Haul*  to  St  LotTk. 

Procirerr  is  Texas.  — Tb*  (Ulvestun  .Veirs  says: 
Iran  to  kssrl  on  tbe  Trinity  ft  Sahin*  Railway  lo  the 
thirteenth  mil*.  Work  was  delayed  a  short  time  on  the 
tenth  mile  by  a  widow  and  a  shotgun.  Tbe  widow 
threatened  to  shoot  the  first  man  who  stepped  <*n  her 
land.  Tbe  matter  was  Anally  settled,  and  the  widow 
agreed  to  l**v«  ber  shotgun  at  home.  Superintendent 
Harding  is  ont  to  tb*  sad  of  tb*  Una  in*p*cting  timber 
*nd  looking  up  th*  beat  root*  to  be  taknn. 

Bktobd  tux  Mussouaj.—  A  dispatch  from  Cbevenne 
says:  "Article*  of  incorporation  of  tbe  Dakota, 
W  yarning  ft  Western  Railroad  Company  have  been 
filed  here,  providing  o«r  the  continual  ton  of  tb*  main 
ru»d  from  the  Kastern  Wyoming  line  Pitlie  Vellowatnne 
Nstional  Park  ,  also  a  branch  Ha*  from  Cheyenne  north 
lo  intersect  witb  tb*  main  road  near  Hot  Creek.  Tbe 
length  of  tbe  road  to  be  built  in  Wyoming  to  estlmsted 
to  he  S00  miles.  Tbe  capital  of  tbe'  cotmanv  is  fixed  at 
$!*, 500.000.- 

J.  T.  Odxll,  Uefieral  Superintendent  of  Ihe  Chicago, 
Texas  ft  Mexti-an  Central  Railroad,  says  that  satisfac 
tory  arraiigements  hav*  been  mad*  to  pay  off  tbe 
■mlrbt«dn«sa  of  tbe  ro*d  snd  relieve  it  of  all  rrubarra*. 


ern  Railroad  Company.  Tb*  roads  that  acquired  will 
h*  known  a.  tbe  ^.wW.r  Division  of  tb*  Korfolk  ft 
Western  Railroad  Company,  and  will  be  in 
tbe  early  autumn. 

Nxw  Wasbixgtosi  TxjuuToav  Rnan.— CnxTXiorx, 
W.  T.,  May  18,-Article.  of  incorporation  of  tbe  Da- 
kota. Wyoming  ft  Western  Railroad,  filed  here  today, 
provide  for  a  ocsitlnuation  of  the  main  nsid  from  tie 


J  a  a  ate  a  RailwaT*.— Messrs.  Held  ft 


ISA  Great  George  street,  H.  W..  Ixindon. 
the  contract  for  tbe  const roctlim  of  tbe  , 
eminent  Railway  KxteoaMv. 

New  lUlLaOAD  CoMPAXT.— An  A I  lain  y  i.N.  Y.ldto- 
patcbuf  Uie  lHlh  says:  -The  article. of  tb*  s*»«-lAtloii 
of  the  rJohenartady,  Albany  ft  North  Adams  Railroad 
Company  were  filed  to-day.  Tbe  ruad  is  to  extend  from 
Benenectady  to  Albany,  crona  tbe  new  bridge,  and 
thence  on  to  Nurth  Ailams  and  Uie  Hon*ar  Tunnel,  tbe 
whole  length  being  ?U  mile*.  Th*  capital  stock  IsIS,- 
000,000,  divided  tnto  aharea  of  1100  sach. 

IVOMnvrOR  ArTAia*.  — Wixairxo,  Man.,  May  I  ft. — 
The  Government  General  Railway  act,  which  was  intro- 
duced to  secure  the  budding  of  railways  In  the  province 
baa  barn  withdrawn,  bitter  opposition  having  been 
manifested  to  some  of  Its  provisions. 

Tax  TratAB  Pacific— But  ninety  mile*  of  track  lay- 
ing remains  to  be  done  In  Texts  to  make  a  through  rail- 
road connection  between  San  Francisco  and  N*w 
Orleans.  It  Is  •xp.ctad  U»  work  will  bs  completed 
Sep*.  1. 

COLOaoa,  0.,  to  talking  of  an  essvated  railroad. 

A  BL-RVTT  Is  now  being  made  of  the  Dnluth  ft  Iron 
Range  Railroad. 

Tax  St.  Paul  ft  Duhrth  road  ha*  just  laid  lb  miles 
of  steel  track  In  place  of  iron,  beginning  at  Rush  City 
and  going  north.  In  all.  86  miles  of  steel  rail  are  lo  be 
laid  this  season,  leaving  «boot  SJ7  rolls*  mors  to  b*  fin- 
ished. By  tb*  1st  of  June  than  will  be.  In  all,  189 
miles  of  st**l  track  in  tb*  road.  The  company  to  also 
putting  In  100,000  tin*  and  using  100  car*  of  gravel 
daily  in  ballasting  from  Rush  City  north. 

Tnx  Cakada  ft  ATt-A«nc,— Work  on  tbe  Canada  ft 
Atlantic  Railway  is  progressing  rapidly.  It  to  expected 
thr  road  will  be  completed  in  tb*  course  of  two  month*. 

FusmtTLVAJitA  RajLBOad. — Construction  of  a  branch 
from  Pocomoke  City.  Worcester  County.  Md.,  to  Cher- 
rystone, Northampton  County,  Va.,  about  60  miles  da- 


and  -111  I*,  or.lv  3:1  niLle,  Iniig 

Trrx  p*mlg«waaset  Valley  Railroad  IN.  H.)  contrac- 
tors, nil* hie  to  secure  enough  Irish  employe*,  are  bring- 
ing numbers  of  Italians  to  work  on  tbe  dumps. 

Tnx  New  York,  Went  Boon  ft  Buffalo  Railway  Com- 
pany will  erect  a  round-bouse  and  repair  sbnii*  In  Kicks 
ton.'N.  Y.  The  bridge  across  Roudrmt  Creek,  where  th- 
read will  enter  that  city  from  th*  aoutb,  will  be  of  Iron 
and  very  substantial.  It  will  b*  InO  ft-  above  tbo  water 
and  nearly  700  fx.  long.    Tbe  two  main  spans 


Th 


e  piers 


I  ooipany 
T  the  ctju- 
Wyoming 
a  branch 


SfiA  ft.  and  836  ft.  in  length  respectively, 
will  ba  of  iron  resting  upon  solid  masonry 

Tnx  Dakota,  Wyoming  ft  Western  lUilroa 
ha*  filed  paper*  uf  incorporation  to  provide 
tinuation  or  tbe  main  road  from  Uie  Hasten 
line  to  tbe  Yellowstone  National  Park:  ehv. 
liti*  from  Chfvrnne  north  to  MpslV A  wM  lr(J  pita 
road  near  Hot  "Creek  '.the  length  of  the  naul  to  b*  built 
In  Wyoming  I*  estimated  to  be  bOO  mile*.  Tb*  capital 
of  the  company  ia  fixed  at  $lK,o00,000. 

RaIUIOaD  Co.saOLrDATION  — The  New  River  Railnaul 
Company,  of  Vlrgiola ;  the  New  River  Railroad  Com- 
pany, of  Went  Virginia,  and  the  Baxt  River  Railroad 
Comiasny.  who**  line*  hay*  been  controlled  anil  under 


Wyoming  line  ta  tb*  Yellowstone 
Park:  also  a  branch  from  Cheyenn*  north,  to 
with  main  road  near  Hat  Creek.    Five  f~ 
is  rartunnted  as  tbe  length  to  W  built  In  W 
capital  to  «x*d  at  il*oO0.(O0. 
suei  of  1100,000  is 

J  4—  .  -  i  i    a  a  _.    a   . 


Nxw  Ii.i.ixois  Pbojbct.— Article*  of  incorporation 
of  the  Chtcaao,  St  Louis  ft  Western  Railway  Com- 
pany bar*  bean  filed.  Toe  new  line  to  Pi  be  83  mile* 
long,  running  from  tb*  terming*  of  tbe  Chicago.  Pekfa 
ft  Southwetrtern  at  Joliet  an  a  ermnectlon  with  In*  line 
of  tb*  Oik-ego  ft  Western  lndinna,  nrar  Dal  ton. 

Tri  Mexkar  CrrtraL— From  a  Mexican  cor- 
respondent we  have  received  tbe  following:  The  grad* 
to  virtually  completed  to  tbe  City  of  Chihuahua.  2S4 
mile*  south,  and  track  to  laid  167  'mile*.  Contractor* 
are  moving  to  th*  first  I>0  mile*  aiuth  of  Chihuahua. 
It  is  probablr  that  the  first  week  in  June  will  tee  regu- 
lar trains  running  into  that  city  and  contractors  strurg 
out  for  100  miles  south.  On  May  1  tile  road  was  opened 
for  business  from  Paaa  del  Norte  lo  Oallego.  M0 miles 
snd  regular  pawwnger  tralni  are  ranging  each 


south,  and 
way  dally. 


BUILDINGS 


New  Town  HaLL.— An  extra  appropriation  nf  #16, 
I  mo.  making  about  (SO.000  In  all.  beside*  ' 
bearketlto  be 
lug  U<  the  plan 


matter  at  Wrdi 
general  that 
besides  tb* 
enough. 


be  lot.  will 

*  town  hall,  Adams.  Maaa. ,  accord - 
ere  will  be  a  doe*  flgbl  over  tbe 
o-day's  nieetltig.  and  ttie  feeling  is  pretty 
the  fcfi  (saisnnropriation  mad*  laats  

rr^L *uw!  »F -  i  - 
1 10,000  givsu  by  tbe  county,  Is 


Himti.  — Th*  botrl  which 
Mncksy,  tbe  mUUooaire,  in  I 
a*  large  as  tbe  largeit  of  London  botch. 

Overworked  OmcuLi  —The  mayor  l«t  Bupt, 
Kirs  land  that  the  east  wall  of  the  new  city  ball  was  not 
more  Uiaa  one  lack  out  of  plomb.  Th*  msvc.r  hat  snd 
paid  tb*  Ut-n  galloa  of  wWy-y*at»rday.-CJUca>w 
Times,  fttb. 

CosraT  Hnoas  aro  Jail—  Tbs  county  arat  of  Marit- 
Inac  coonly,  Mich.,  to  to  be  moved  from  the  village  of 
Mackinac  to  St.  Ignace.  on  tbe  18th  of  Seaftember  next, 
and  the  supervisor*  bare  adopted  a  ra  * 
s|>ecinl  election  on  June  6  to  submit  to  tb* 


lo  Issue  bond*  for  *  loan  of  »17,t 
court,  bouse  and  jail  at  St.  Ignace. 

Co.,  Texas,  to  lo  build  a  new 

Damaoeu  Curtor  Hocax.— The  magnificent  granite 
custom  house  laiildlng  lu  New  Orleans  was  damaged  by 
fire  on  the  1  ltb  to  tbe  extent  of  EHO.txX).  Supt,  J.  W. 
Glenn  reports:  Tbe  Ira  has  destroyed  all  the  frame*, 
sa»b  and  glsss  of  tbe  openings,  snd  tbe  office*  from  tb* 
basement  to  tbe  roof,  lix-lodlng  my  office  are  exposed 
to  tbe  weather.  Tbo  Iron  cornice  w  practically  destroyed 
for  nearly  half  tbe  length  of  tbe  ciwtoui-bouae  street 
front.  The  columns  at  tbe  entrance  and  th*  pilaster* 
have  their  outline  destroyed  lo  such  en  extent  as  to 
mak*  substitution  n*c***ary. 

CocRT-HorrgE.— Sen  Antonio,  Tens,  to  to  hay*  a  new 
court  bou**,  for  which  a  special  tax  r 
posed.     D.  C.   Anderson  has  tbe 

i  lo.ooo. 

College  Bi.ii.niao  -  Ex  Gov.  Charles  H.  Hardin, 
the  founder  of  Hardin  College,  at  Mexico,  Mo.,  has  just 
given  to  the  institution  110,000  in  cash  to  build  a  I 
wing  to  tbe  edifice  and  t 
make*  an  sex  legate  of  I 
upon  th*  col  leg*. 

OrxRA-Hm  sr-— Plans  bars  been  prepared  for  a  1 
opera-bous*  In  Yonkcirs,  N.  Y.   It  will  be  78  ft, 
and  76  ft.  deep,  witb  chaira  far  868  person* 

at  a  cost  of  170,000. 
total 


The  St.  _ . 
compleus  It  and 
MR 

Smtltkio  1 
Company  will 
Cost  ».VS.00ft 

Cocrt-Hocbe.  -Th* 
III.,  to  rapidly  nearing 
GaAXrrx 


court  bouse  al  Havanna, 


etion. 


tiiLDisa  roR  this  CiTT.-Tb*  r»**idaT<t  of 


Coanpany  has  submitted  to 
jn  for  a  granite  building  for 
It  will  have  a  frontage  of  4b 
of  71  ft. 


the  Bureau  of 
the  use  of 
ft,  ami  a 

n;«),rxxi 

New  Crci 
erection  of  a 
bp  located  on 

Wart  to  Make  Iron  ard  Bteel  ir  Caraoa. — A 
number  of  gentlemen  belonging  to  Ottawa,  New  York 
and  Niagara  Falls  have  applied  for  a  charter  for  tbe  ea- 
talilbhment  of  a  new  iron  and  steel  manufactory  In  tbe 
vicinity  of  Three  Rivers.  The  company  Is  to  be  called 
n  Mining  and 


with  a  capital  of  I 
School-Hocre.— Kewanee.  III.,  want*  a  new 
houa*. 

RiRiDXRi  Esi.-Mr.  Wm.  H.  Yander hilt  has 
the  design*  of  Mr.  Charles  H,  Atwoco.  for  the  1 
prapmses  to  erect  on  Fifth  avenne  and  Fifty-fourth 
atreet:  Mr.  J.  B.  Snook  will  be  the  constructive  archi- 
tect 


i.ooii*tiv .  winee  line*  nave  raasn  controlled  and  under  ,  v 

construction  by  th*  Norfolk  ft  Western  Railroad  Com- .  Chapel.— A  memorial  chapel  and  mission,  «!  ft.  6  in. 
pany,  have  been  conaolidaud  Into  tb.  Norfolk  ft  Wsat- 1  « 1W  ft,,  to  to  to  baftt  on  tb.  eanarat  Araaua  A  *x*4 
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...  V.  Y.,  for  St  Murk's  Church.    It  to  to  Im  ' 
built  of  stone  and  will  probably  cost  (100,000. 
fluiLDIse  Coax  PlERa. — Hi*  Reading  Railroad  Com- 
ny  contemplate  extending  toe  coal  Dears  at  Port 
"bmnad  ami  cooatrucUsg  »  Mir  pilar  southf-jf  Ihe 
grain  elevator. 
A  Diwatcm  Croat  CI 

olvsd  that  all  partial  hereafter 
awarded  contrecta  by  tb«  Board  shell  be 
I  mb  letting. 

a  617,000  court- 

VAToa-Tb*  material  for  the  building  or  elevator 
'*"  Minn.,  to  nearly  all  on  band,  aod  the 
[  It  together  will  be  resumed  as  eoon  aa 
•  favorable.     Tbto  elevator  vrlll  be 
Iu  capacity  -III  be  1 .000.000 
{  the  atorsgr  rapacity  of  to*  three  ele- 
i  up  to  -i.8SO.0O0  Isabels. 


employed  oa  tbt 


ox  a  Tkxak  Railway  — Too  thousand  men 


Hallway,  in  era 

"    ck  for 


BRIIX1E8 

Tm  MiirtriAPOMS  Viaduct,— Thirlean  piers  of  the 
great  Minneapolis  viaduct  are  now  buHt  to  above  Ugh 
water  roant.  and  tlx.  contractor,  K,  Derragb,  expects  to 
bare  tlx 

July  1.  He 
Jane  1 


ni»'A{*>it«  visum-i  sre  how  punt  to  noove  nigh 
int.  and  to*  contractor,  K,  Ilarrairb,  expert*  to 
remaining  piers  up  to  lb*  aw  height  by 
He  expert,  to  put  In  some  of  tba  centers  by 


Damauxo  BjucMiE.- By  a  rise  of  15  ft.  In  Mm  1 


Rrvar  on  to*  loth,  all  the  talae 
Wrtte rn  Railway  bridge  ware  wax 
Nbw  Bwwih  Co  -Articles  of 

aa  Jli  Laav].,  sJsflOif* 


J.  Alexander. 
Tax  work  of 


Simpeou,  K.  J 


bava 

.  at  Manufac- 
brldgos  awl  i*<>  a 


Huustoo  £  San 
Jid  general  construction  work, 
have  ■  track  for  *ii7»  a  day.    They  were  receiving 
t-  GO.   It  to  thought  the  demand  of  the  men  will  be 
conceded  by  the  contractors,  aa  the  work  cannot  atop. 

Btrikx  tx  Dxlaware, — Moat  of 
mortar-men  and  hod  carriers  of  V 
■truck  for  an  advance  of  60  to  76  rente 

Concerxixo  Brick. -Tha  Bricklayers'  union  i 
Oreenobaoms  hall.  Chicago,  on  the  llttb,  and  fi 
Utod  the  following  j.ro( 


fact  ure re  of  I  

anee  to  ell  who  are  tntareatad  in  the  prosperity  < 

^ea-fred.  That  we  offer  the  following  propoaltton  l 
Um  bone*:  That  we  will,  aa  the  Bricklayers'  color 
agree  to  work  nothing  but  the  brick  manufactured  b 

mini  .iw.lv  " 


Tax  Mxxicak  CntTRAL  Railroad  cells  for  U.000 
laliorvrs  mi  the  divtolon  between  Lagoa  and  Guadalajara. 

Or  Cocrsi  hi  PHOMtiixn.  — Cbittexoeh,  N.  H.,  Mar 
18.— A  mob  took  forcible  possession  of  the  railroad, 
■  from  the  ca 


LITERATURE. 

4iiutii^in  nVrietr  for  June.  Senator  W. 
paper  on  "Tba  Currency  of  the 


at  Oxford,  England,  to  already 
tent  of  the  eoiarg*u 


ideuiug  the  famous  Magdalen  Bridge. 

I  pcoal  II  The  ax- 
il will  be  about  twenty  feet,  on 
what  Is  known  aa  tba  Botanical  (lardaoa  aide,  ao  that 
the  aide  faring  southwest,  In  which  Ilea  the  chief  beauty 
of  the  structure,  will  remain  uuinjured. 

H  albino  a  Bwsua.— In  order  to  prevent  future 
danger  from  floods  tbe  Canadian  Pad 6c  bridge  at 
Brandon  to  to  be  raixed  six  feet. 

Bridohmj  mi  Rio  Oka  mix— The  iron  piers  for  the 
first  span  of  the  International  iron  bridge  at  Laredo 
have  been  sank  to  bed  rook. 

HRlL»iX.-J.  H  I  «a«  Itt,  of  Hoaton.  having  decided  not 
to  lake  lb*  new  bridge  contract,  at  Lowell,  Mass., 
awarded  him  for  to*  stone  work,  the  Job  guns  to  tbe 
next  highest  bidder,  Cheney  &  1'rurul.ull,  fur  67».- 
.S40. 60.   Tbe  work  is  to  be  don*  by  Oct.  10. 

Haw  BRIDem— Tba  saterunen  of  PltunVM,  Mass., 
have  contracted  with  H.  M,  Hawaii  for  two  new  Iron 
bridge",  each  about  .11  ft-  long,  on*  near  Tttlotaou's 
mill  on  tbe  Mtjearrwvilte  road  and  tba  other  at  Barker 
vllle,  opposite  Barker  Brae.*  mill. 

Bridoe  Kiimwao— The  Conasctsrsst  River  Road 
train*  now  run  over  the  new  C'baapaid*  bridge 
Greenfield.      Before  the  bridge  was 
thoroughly  tested  in  the  presence  of  Pre 
Superintendent  Mulligan,  several  of  tha  directors  and 
numerous  railroad  men.     A  locomotive,  several  list 
cars,  two  or  tore*  cars  of  wet  sand,  weighing  80  tone 
each,  two  or  three  other  cars  weiglng  40  tons  each,  etc, 
ware  run  slowly  over  the  structure  first,  and  It  de- 
flected 11-16  of  aa  loch.   Than  they  ran  acroas  at  the 
rate  of  IK  miles  an  boor  and  tbe  deflection  was  10-16  of 
aa  inch.   Tbe  old  bridge  was  burned  September  SI. 

Railroad  Biudoe.— Wa»«ixotox,  May  16.— Tbe 
Senate  bill  to  authorise  tba  Rnck  Island  <fc  8mlh» ceiern 
Railway  Company  to  construct  a  bride*  over  the  Mis- 
' — |  111.,  aj — 
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In  the  .VorfA 
B.  Allison  has 

Future,"  In  which  he  'indicates  tbe  measures  {hat  will 
have  to  be  taken  by  Congress  for  Insuring  a  stable  cur- 
rency after  tba  national  debt  has  bean  extinguished 
"  A  Memorandum  at  a  Venture."  by  Walt  Whitman,  la 
an  explanation  of  his  purpose  and  point  of  view  in 
trenching  upon  topics  not  usually  regarded  ss  aiumable 
to  literary  treatment.  "  Andover  and  Creed  Kubecrlp 
tino,"  by  Kev.  Dr.  Leonard  Woolsey  Bacon,  is  a  philo- 
sophical review  of  tbe  present  state  of  dogmatic  belief 
in  the  churches,  Hon.  George  V  Beward.  late  Minixter 
to  China,  in  an  article  entitled  "Mongolian  Immigra- 
tion,1* makes  an  argument  agaliwl  the  prosioaed  antl 
Cbincae  Irgialation.  Dortor  John  W.  Dowling,  Ilraa  of 
tbe  New  York  Hurucropathic  Medical  Collage,  cornea  to 
the  defenae  of  the  llannemannlc  Hrhoo]  of  Medicine, 
against  a  recent  attack  upon  [Is  principlea  and  methods. 
OT  B,  Krotningbam  haa  a  aynmstnotic  article  on 
Hwedenbnrg  Not  Uie  least  important  caper  is  one  en- 
titled "  Has  Land  a  Value  f"  by  Isaac  L  Rice,  it  being 
a  cnticiwi  of  one  of  tire  faudaunmtal  postulatee  of 
Henry  Ueorgv's  political  eoooomv.  Flually.  Cbarl»i  i 
Lj-davkar  essays  to  prove  that  a  "  National  Mltltla  "  la 
a  constitutional  imrjusslblhty. 

"  Au  W  VaKITT  AJTD  VgXATlOg,  XTC." — A  new  his- 
tory of  Penooscot  County,  Maine,  do«ie  In  Western  style 
by  a  CVsveland  firm,  has  Just  got  a  lot  of  the  big  and 
little  fry  of  tbe  count  v  by  the  ears-    It  to  claimed  that 
m   ex-Oov.  Davis  paid  *M7  to  have  his  picture  put  In  and 
used  1 1"   was   Oov.  Plai^ted's  kept  mil,  but  the  book  holds  the  features 
lent  Leonard,  of  each  hero,  and  Davis  baa  actually  brought  a  suit  for 
-  61,000  damages  agoluat  the  contractors  forbreacnof 
contract-    Dr.  Calvin  Beavey  paid  $160  for  an  hoorr- 
able  place  In  tha  hook,  but  Dr.  E.  K.  Manger  tiaid  a  big- 
gar  sum  to  gat  In  and  have  Beavey  left  out  of  all  the 
copies  except  one — and  that  one  was  sent  to  Heavey. 
This  causes  another  suit  for  61,000  damages  Finally, 
a  flourtoning  limb  of  the  law.  B,  C  Adultou,  who  to 
ioned  as  '*  dead."  thinks  he  can  convict  them  of  one 


awarded  to  the  Clark's  Island  Granite  Co,  The  build- 
ing was.  cut  on  Clark's  Island,  Mc 

Baxttmobx  P.  0  — The  contract  for  furnishing  the 
granite  for  the  basement  of  the  new  post  oflk-e  tvlBalti- 
mnre,  bat  been  awarded  to  Oen.  Davis  Ttltson  of  Hock 
land  Me  .  tbe  lowest  bidder.  The  bids  were  as  follows: 
Davis  Tlllson.  KM.U60;  Bod  we  II  Granite  Comnanv. 
66»,U16:  Mount  WaUki  Granite  Works,  I'M,  ICS  Col- 
lins Granite  Company.  67-1,  IU  1 ;  Old  Dominion  Grant!* 
Company,  Va.,  »77,(X)0;  Gill  &  McMahon,  Woodstock, 
M<L.  $81, *64;  M.  K.  Cuatar,  piU.WO:  Cape  Ann  Gran- 
ite Company.  6H0,66O,  Charles  tluldet,  6104,1-17;  Con- 
cord Granite  Company,  Illt.tUKi.  J.  B  Emory,  BalU 
more,  tl  18.89a  Tv 
the  OetiMal'sauaiTiej 
cut  there. 

Jail  CoivmAC.-T  Lit,— Tba  County  < 
Meeker  County  Minn.,  have  let  the  oc 
lug  a  county  Jail  la  Litchfield. 

Mii.WAuKxx  Sewga  CoirrKACm— Contract  for  pine 
sewer  In  Lloyd  and  Booth  streets  awarded  to  H.  Cham- 
bers for  68.42  per  lineal  foot. 

Chicaoo  has  let  contracts  for  the  Uuprovemvu!  of 
several  stireta.  Home  bids  received  were  above  the  as- 
sessment, and  wdl  he  re-odverttoeil. 

Broil  i  Caxal.  —The  bids  for  the  building  of  a  stone 
canal  t.&OO  ft.  long,  and  filling  tbe  flaw  on  both  todr* 
from  Dean  street  bndge  to  Frye'e  Mills  in  Halem,  were 
opened  at  tbe  City  llall  and  were  as  follows.  J.  H. 
Leavilt,  Boston.  6^000,  Balcruuh  <t  Co..  Salem,  »ot;.. 
OrAi:  Conrad,  Jewell  &  Co.,  Danvera,  6o8,ofi0:  Parsons 
■v  Petemun.  Balem,  680,46cl,  and  the  contract  was 
awarded  to  Mr.  Leavilt.  Tbe  work  to  to  be  completed 
by  Nov.  1,  1WK. 
Co*  TRACT  Biansn.  A  can  tract  baa  been  signed  by 
Ballentine  of  New  Orleans  to  build  the  New 


Roger  <t 
tlrlcalM  & 


Miwiissippi   Valley  Railroad  from  Hew 


Orleans  to  Baton  Kouge,  on  the  east  side  of  the  river,  I 
January  1.  IhkS^  Tbe  linens  to  be  pushed  through 


MISCELLANEOUS. 

No  Moaa  IXnrrBAcra.  — rlupervising  Architert  HID 
sutes  that  no  further  contracts  for  work  upon  the  gov- 
ernment building  at  Hartford.  Conn.,  will  be  made  un- 
til tbe  City  Council  disposes  of  the  pending  bill  In  refer 
enee  to  street  line*. 

EtxVATOa.—  The  contract  for  erecting  th«  on*  mlllim 
tnubel  elevator  for  Ihe  Union  Elevator  Company,  tn  tha 
lower  part  of  the  dty  of  Peoria,  has  beam  awarded  to 


thing  on  tbe  hands  -if 
mora  in  it.  present  in- 


l<RxLKAMK4>  CoxTsiAirr. — It  Is  rumored  at  lafayettc. 
lad.,  that  negotiations  have  been  on  foot  some  tune 
looting  to  tbe  release  of  the  court-house  con  Its  i- ten 
from  their  contract,  1 
the  county  board  of 
complete  condition. 

New  Have*  iMrluivxstxjmi.  -  This  elty  will  spend 
610,000  thai  summer  in  improving  East  Rock  park. 
There  it  talk  of  building  a  680,000  trunk  sewer. 

The  New  Ohlea.se  &  Muauaairri  Vallst  Rail- 
Wat  from  New  Orleans  to  Baton  Roufre,  on  the  east 
side  of  the  river,  la  to  las  completed  by  January  I,  l&ei. 

BouoJtT  Otrt.— The  Austin,  Tex.,  oapltol  syndlral* 


M TTttlsm  V7 
to  64.60  per  day. 

Wa0£6  in  DvlawaJLB.— Moat  of  the  bricklavers  and 
h:>d-carTier»  employed  by  four  Wilmington  builders, 
about  flrtv  workmen  In  all.  struck  for  blgber  wags*. 
Tbe  bricklayers  -ant  68.60.  the  mortar  men  63.50  and 
the  hod -carrisr.  68.50  per  day,  an  advance  of  from  60 
to  76  oen  to. 

lis  Orand  Rapiaa.  Michigan,  wagaa  for  carpenters  are 

from  IS  to  68.60  per  day.  Masons  wages  are  from 
68  to  64  per  day. 


J. 


I  for  all  kinds  of 


 I  spin  .luted 

The  latter  say 
of  tbe  men, 

but  will,"  iu  preference,  cover  np  the  work  now  under 
way  and  wait  iodefJ-iltely. 

Kthjxe  E.n  i  . eo. — Tbe  strike  of  workmen  In  the  Dela- 
ware  rolling  mill,  rlillllpebnrg,  N  J„  ended  on  the  17th 
at  4  a.  H. ,  when  work  reconitneiKed. 

Waoex  ami  MaTEejal,  KAitaAfl  Crrr,  Mo.— Mate- 
rial is  mid  to  lie  mure  abundant  tluut  last  year  and  labor 
to  nasirr  to  be  had.  Brick  now  tan  be  put  In  the  walls 
at  from  68  60  to  6»  per  1,000.  Lumber  of  ordinary  di- 
mensions is  wiling  at»ii4  per  M.,  and  wage*  are  no 
higher  than  last  year.  Lumber  to  about  63  higher  and 
hard  wait-  a  little  higher. 

CAKr-INTER"-'    WaOXH,    BAt.TtMOtUL— At  B  meeting 

held  Mny  5  the  CarpeuUrs'  Union  decided  to  make  a 
demand  for  62  •••0  a  day  on  and  after  May  8  Journey- 
men now  rw.li.  6*.86  pr  J 

Laboh  Masutbt.  Phil, 
are  slill  lefusing  to  grant  the 
neuters,  and  as  a  coosc^uen*  thdr 
Uolrd  by  tbe  continued  strike.  Tbe 
have  conceded  the  advance. 

Waou  ai  St.  CAIiiaxixxe,  Out  —Laborers  un  tbe 
■  anal  have  had  fhelr  wages  inmsued  to  6 1  60  par  day 


CONTRACTS  LET. 

BoaTOit,  Maas.— The  contracts  for  Iron  glrdars  far  the 
sut>treeturv  will  probably  be  awarded  to  O.  W.  and  F. 
Kmlth,  at  their  bid  of  68,160. 

East  BeooktuTLD,  Mis*  —  The  contract  for  building 
U*e  new  scboul-house  haa  been  given  to  A.  D.  Ward, 
of  Brookes  Id.  for  66,100. 

FLATsrsH.  L.  I— Tbe 
pairing  that  portion  of  tbe  lens 
recently  deitrovrd  by  fire  hss 
Carlln  for  61«,ii43. 

Wasbisoton  Moxvuxjt  -  Bids  for  furnishing  frfl,. 
000  cu.  ft  of  warble  and  23,600  cu  ft.  of  granite 
for  the  Washington  monument  were  opened  un  the 
lilth,  and  tbe  lowest  bidder  for  supblyiug  tbe  mar- 
ble waa  found  to  bo  Hugh  Hissom.  of  Baltimore,  at  86 
rents  a  tnibii-  foot  and,  for  the  granite,  the  Bordersll 
Company,  of  Maine,  at  63  cents. 

PrrTMHt'HOH,  Pa,,  Contract  Let. — Tbe  contract  for 
roofing  too  north  wing  of  the  Riverside  Penitentiary 
was  on  Monday  awarded  to  Rlter  tc  Conlev  at  6*2. TOO. 
Too  roof  to  to  be  wholly  of  iron  and  slate,  the  only  wood 
in  the  wb>de  building  from  cellar  to  roof  being  the  floors 
to  the  narrow  galleries  in  front  of  tbe  different  ceil 
tiers  and  the  inside  window  frame*. 

Mantle*.— Bids  have  been  opened  rnr  furnishing 
mantle*  for  tbe  north  wing  of  the  Htate.  War  and  Navy 
Department  from  Davidson  St  Boos,  of  Chicago;  ("has. 
K.  Hall  ft  Co.,  of  Boston:  A.  Klaber.  of  New  York:  A. 
L.  Kausbere,  of  New  York:  Weutenirth,  Roberts  ft  Co., 
of  Boston :  Hugh  Btoaon  ft  Bona,  of  Baltimore,  and 
Robert  C.  Ftober,  of  New  York.  Mewr*  Hall  ii  Co.,  of 
Boston,  are  probably  the  lowest  bidders. 

KCCCEKsriX  BlDDKBa  to  supply-  clothing  etc..  to  the 
army  are  tbe  following  :  A.  P.  Olrerdam.  Manchester, 
N.  H.,  wool  stockings  :  A  H.  ft  B.  C  AlLsng.  Binning- 
North  Wavne  Tool  Com- 


ruinent  wan  from  the 

n»  are  ii    Bodwell  Cusnpatiy,  of  Maine,  at  ft3  cents  per  cubic  foot 
however,  ;  TN.  bid  was  accepted.   The  total  amount  is  H3.0OO 


—Tbe  ixwtraot  tor  c/utttni 


V  Hartford  'Ovnn  » 


i.-uttioE  steps,  etc, 
r  -i  has  been 


Texae  Railroad  Nswa  — Nacogdocfaa*  .Veuw,  Mar 
4:  The  Bremond  Railroad  is  progreaslng  finely.  The 
grade  Is  all  complete  up  to  Ihe  Angelina  river,  and  from 
Nacogdoches,  south,  the  grade  Is  about  noisbed  with- 
out an  interval  for  6  nil  lea  Three  or  4  miles  work  will 
complete  toe  grading  to  tows, 

Victoria  ddrooofe.  May  6:  We  learn  from  Mr.  John- 
ston I  C.  Thomson.  Just  returned  from  the  West, 
where  he  left  the  New  Fork,  Texas  ft  Mexican  Rail- 
road engineering  corps  about  00  miles  from  Brown- 
vllle.  that  tbe  line  It  being  pu>bed  with  all  possible  dis- 
patch to  that  city,  which  tb*y  hope  to  reach  In  about 
five  weeks.  Tbe  men  el]  enjoyed  good  health  sines 
leaving  Victoria. 

The  Irov  Trade.— Pmnrann.  May  1 7.  —Tbe  rednr- 
ukra  in  card  rates  on  Iron  In  Philadelphia  will  bare  no 
effect  on  the  agitation  between  the  Iron  masters  and 
workiitgmen  here.     Neither  will  there  be  any  kick  by 
the  wontingmen  in  Philadelphia  sgaimt  the  reduction 
In  wnges  which  the  reduction  in  the  selling  price  of  iron 
carries  with  it.     When  iron  sella  at  2fl,  cents  In  Phiat- 
d-lphla  bailers  there  get  $5  per  ton :  when  iron  sells  at 
2,'  cents  per  pound  bailers  there  get  #4.76  per  ton. 
which  they  wit]  accept  without  murmur,  because  that 
Is  the  contract  and  the  policy  also  of  the  Amalgamated 
Association.    When  iron  sell*  here  at  SA  cents  bailers 
get  6"xH0,  and  when  it  sells  at  Slf  cents 
66.50  per  ton,  which  is  the  price  paid  foi 
though  iron  la  really  selung  below  8 
ftiiladelphia  scale  goes  as  low  as  S  cents 
tbe  PtttelAlrgh  wale  only  as  low-  sjajil 
as  a  busK   The  workingmrn  here  tmv 
themselves  til* condition  of  the  iron  ra 
district  meeting  next  Saturday  will  a 
recall  the  demand  far  an  Increase  in  the  basis  of  the 
wales  fixr  bailers,  rollers  and  engineers.   The  manufac- 
turers will  probably  jjrnnt  a  few  extras 
the  men  and  tben  sign  t 
now. 

Tbx  Colli xa 

\S.  .  has 
son  000. 

The  lowest  bid  fur  Ihe  new  central  depot  in  Kocxee- 
r^TlV^Mlee'r^^ 

SSzedby  Google 


*  twiHoK 

Si'-k,  t^nt*.  The 
itn  j«pt  prtind,  and! 
,  rcciu  par  povtxl 
-*>  tovnugalrd  for 
srkett  and  at  tbHr 
iirtibubly  vo*>  to 


Nliild  It. 


May  27,  1882. 
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ENGINEERS  AND  ENGINEERING  IN  OTHER 
LANDS. 


(HpM-JaJiy  traoslated  and  peapared  from  ov  Exchascv*.' 

A  recent  number  of  the  Cologne  (lauttr  hu  a 
long 

communication  from  its  correspondent  on  the 
Isthmus.  We  give  herewith  *  condensed  transla- 
tion: The  number  of  workmen  that  have  been  em- 
ployed ainoe  the  beginning  of  the  worka  varied 
1 7,000  to  «,000.  A  rather  remarkable  car 


tot 

(ferman  boom,  one  in  Panama,  and  the  other  in 
Kingston,  Jamaica.  From  the  latter-mentioned 
place,  it  would  Mem  that  negroes  may  1*  had  ad 

 »  "Ink  forcontractora  in  Southern  climes). 

One  ahllHng  (85  cents)  ia  the  usual  daily  wages  of 
tbe  negro  in  the  West  India  Inlands;  but,  it  is  said 
that  they  do  not  earn  even  this  modest  sum.  How- 
ever, bad  as  they  are,  3,000  of  them  are  now  dig- 
ging if  the  CanaL  The  native  tnettite*  are  em- 
ployed in  the  mure  congenial  occupation  of  clear- 
lug  the  forest*.  Those  people  have  come  even 
Bolivar  province,  Columbia  and  from  Ven- 
Chinese  would  seem  not  competent,  and 
r  past  experience  on  the  Panama  Railroad 
I  fortify  this  position,  a  great  many  of  them 
e;  and  one  place  has  been 
>  of  Mata  Chimu  (Chinese 
A  rock,  that  with  full  tide  would  be 

r  of  anticipating  fate.  A  great  many  of 
those  who  preferred  to  stay  in  the  world  are  now 
engaged  In  other  and  more  profitable  occupations 
than  digging  canals.  A  few,  but  very  few,  Euro- 
pean >J  are  engaged  in  manual  w  ork  on  the  Canal. 
A  dollar  a  day  ia  the  wages  paid  the  ordinary 
workman,  but  one  and  a  half  dollars  are  now 
asked.  Work  begins  at  7  a.  ra.  The  engineers  em- 
ployed have,  of  course,  suffered,  but  not  to  such 
an  extent  as  was  supposed. 

The  Austrian  civil  engineers  and  draughtsmen 
are  at  last  up  in  arms  against  that  exceedingly 
kind  deposition  to  forget  that  the  "  Li  borer  U 
worthy  of  his  hire."  Architectural  draughtsmen 
have  especially  suffered  in  Germany,  as  large  f ac- 


cusing down  of 
prices,  by  fixing  a  regular  standard  of 
which  would  be  so  serviceable,  even  before  the 
courts.  The  scale  of  fees  that  has  been  drawn  up 
is  aa  follows  I 

MM 

UH 


2  SO 


fomiultaUoOT  at  liots*.  neatly  or  by  letter  ... 

\u«wen«  aud  tunple  worav^im"  ra^bi-mr*  actlV 
,lT  ['itM  «««olliw»tivrT  rao«<iyt*i/l  up  to   10.00 

Taxes,  axpert  raura.  iravnlinir  o  pstiars,  tiulatde  toe 
rash  rxpeoaes  par  ilar  of  carat  boura  at  laaal  from 
sio.oota.  ..  -   ■  

For  ilrauxtitA,  plana  esUmalea.  Inspection  of  woraa. 
a  perovotax*  accorrllrut  to  aura  of  from  |f  of  1  per 
c«it  to  10  par  cent.  


These  prices,  it  is  consoling  to  know,  at  least  to 
American  engineers,  are  considered  as  minima, 
and  are  varied,  upward,  according  to  the  capacity 
and  reputation  of  the  engineer. 

Tbe  French  and  Germans  are  meditating  great 
engineering  projects,  which,  if  carried  out,  will 
give  employment  toa  great  many  engineers.  These 
schemes  are  so  vast  In  themselves  that  a  separate 
consideration  of  them  lx-comr*  absolutely  neces- 

scbeme. 

a  canal  from  Boideaux  to  a  point 


may  eventually  succeed  in  engaging  European 
capital  in  tbe  plan. 

The  Dartmund-Emsfaaven  Canal  will  have  suf- 
ficient depth  to  allow  of  vessels  coming  into  the 
very  heart  of  the  coal  and  iron  region  of  West- 


He  advanced  the  theory  «bat  the  beds  of  the  rivers 
present  s  series  of  pits  or  wells,  separated  by 
thresholds  or  borders,  and  that  the  natural  action 
of  water  was  to  lower  these  separations.  Dredg- 
ing or  narrowing  the  banks  tended  only  to  increase 


The  width  at  bottom  will  be  10  meters, 
no  very  definite  plan  seems  aa  yet  to  have  bean 
adopted 


the  rate  of  spnsd  of  a  river  but  not  to  increase  ita 
deptb.  but  the  contrary.  Between  a  system  of 
dams  and  a  lateral  canal,  he  would  prefer  tbe 


At  a  late  meeting  of  the  French  Civil  Eogineera  i  latter,  although  many  engineer*  are  in  favor  of  a 


a  paper  war,  rend  from  M  Cotard  on  the  general 
uses  of  water  in  furthering  work*  for  Improving 
the  navigability  of  rivers,  etc.  According  to  the 
is  I 


Tunis;  the  Dartmnndn-Emshaven  Canal,  a  project 
on  the  tapis  for  the  last  twenty-five  years,  to  con- 
,  tbe  great  Westphalian  manufacturing  district 
i  the  ocean,  and  tbe  much  spoken-nt  railway 
through  Asia  Minor  to  Persia  and  India  are  tb* 
projects  which  are  to  employ  the  accumulated 

savings  of  Europe.  The  Nile  project  may  be  said  j  torrential  and  quiet  streams,  although  both 
to  be  one  of  the  most  fanciful,  and  would  consist  |  may  be  met  in  the  basin  of  a  river.  The  studies 
in  creating  vast  irrigation  worka  on  the  Upper  with  regard  to  the  Seine  were  continued  during 
eral  engineers  have  already  surveyed  twenty-live  years  until  now  a  freshet  or  rise  ia 
>  country,  and  it  is  thought  that  M.  tie  La  Motto  I  th*  river  is  known  two  or  three  dsys  in  advance. 


nr.,  a.-i> 


ITTPWal,  VnCW. 

gave  great  satisfaction.  Tbey  were  known  s* 
Goldschmid,  and  have  been  further  improved 
Hottinger.  of  Zurich.  An  order  for  42  of  tbe 
called  leveling  barometer*  was  lately  given  by 
government,  and  for  four  of  ths  I 


thr- 
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registering,  aneroid  barograph i.  A  case  or  box,  and  tbe  diagonals  .1  K  and  B  L  and  verticals  C  X 
made  of  German  (Urer,  and  almost  void  of  air,  is  and  P  L  by  a  temporary  truss  BC  D  F,  I  H.  aoto 


the  general  make.  In  the  Goldachmid  install 
roenta  there  arc  no  special  detente  in  the  caaea, 
but  the  metal  is  so  thick  that  the  platea  appear 
flat  and  parallel  after  Ute  air  has  been  pumped 
out.  The  pressure  of  the  air  is  shown  either  on  a 
lever  system,  to  which  it  is  transferred  or  directed 
by  a  micrometer  screw,  or  finally,  as  in  the 


speak,  supported  at  B  and  £,  and  wishes  to  know 
if  these  additions  would  make  the  modified  tenia 
■elf-supporting.  With  proper  bracing  in  the  tem- 
porary truss  and  point  AT  supported  by  the  U  rods 
they  will ;  otherwise  not.  The  U  rods  from  Jf  or 
L  to  the  piers  will  carry  the  entire  strain  between 
those  points  if  made  to  support  the  panel  point  ft. 


in  BiV,  BH.  HI.  IM,  IE  and  E.V  are  muchg  rrater 
when  the  latter  method  is  used.  For  example, 
sinoe  the  shear  remains  the  same,  the  strain  in  BH 
is  increased  by  the  amount  of  that  in  Ml.  Whether 
the  strains  are  dangerously  increased  depends,  of 
course,  entirely  on  the  circumstances  of  the  caae. 

Jos.  A.  Beacxo.yt. 


Weilenrnann  instrument,  by  the  combination  of!  An  examination  of  the  figure  will  abow  this.  If 
Ave  or  six  oases,  but  these  latter  are  difficult  I  tht*  Is  trne,  then  the  entire  chord  between  ,V  or  I. 
to  carry,  and  have  not  fulfilled  expectations  and  the  abutment  could  be  removed  without  en 
and  required  several  months  to  recover  anwiuillb-  dangering  the  structure.  If  S  is  nut  supported  by 
riutn.  Fig.  1  gives  a  sectional  cut,  natural  sbw,  of  these  mis  then  it  must  be  supported  in  some  other 
the  Goldachmid  aneroid  for  engineering  purposes.  ]  manner,  as  by  jV  H,  for  example.  There  need  be 
The  motion  of  the  center  of  the  case  is  here  trans-  |  no  question,  therefore,  about  providing  for  the 


ferred  by  an  arm  to  a  lover  and  suitably  increased. 
A  detent  is  now  used,  which  increase*  the  delicacy 
without  increase  of  size,  the  arm  not  only  msliing 
the  same  movement  as  the  centra  piece,  but  pro- 
portionately greater  as  the  end  of  the  lever  arm  ir, 
the  instruments  of  Naudet  and  Relic.  Figs.  1,  S 
and  3  abow  the  Improved  leveling  barometer .  The 
air-exhausted  case  b  6  (Figa.  1  and  2>is  made  trnar 
by  the  steel  springs/  /.  and  transmit*  it*  move- 
ments by  this  to  the  lever  arm  h  A,  rotating  round 
the  axis  a.  The  verifying  spring  r  e  b  screw  ed  on 
the  lever,  and  the  contact  of  the  micrometer  screw 
M,  with  which  the  action  of  the  case  nnder 
changed  air  pressure  is  measured,  and  which  could 
not  be  accurately  enough  determined  by  simply 
feeling  with  the  band,  is  produced  by  the  ooinci 
dence  of  two  lines  that  are  drawn  on  the  front  of 
the  lever  A  n  and  the  verifying  spring  t  e,  and 
which  can  be  accurately  observed  through  the 
loop  L. 


strain  in  the 

stability  can 


lower  chord,  consequently 

only  arise  if  the  tc 


r-k  of 


TABLE  FOR  ANGLES  IN  PLATE  OIKDERK. 

Thb  Cut  rkk  Bridob  Co.  ,  I 
Hu. timok f  .  May  •.»,  1883.  f 
Editob  ExniNgltBIKO  Ntw»  : 
In  the  last  number  of    Ksiuskibimi  News, 
|  under  Correspondence.  "Table  for  Angles  in  Plate 
I  Girders,"  I  observe  that  one  of  your  readers  would 
like  to  obtain  a  table  for  computing  rapidly  the  net 
I  and  gross  sections  of  angles. 

Having  had  a  large  number  of  plate  girders. 


TAHIJ   SHOWING  M.l  ■  ■:<■  •  Bl  I    HTHAJN  ON  ANGUS*. 

Tsarns-  taaatea  10.000  Dm,  per  ■  is  ■sAsssMssi  aasa*sas- 

*l»w»,  S.OUO  lb*,  per  sq.  In.  «Vfl«*  .1 ,  1  .,, 


Tassiex,  iianiTTira.  | 


J 


0ORRE8P0NDEN0E. 

TIDE  BREAKERS. 

Moon  Island  Omcs, 
Atlantic,  Mass.,  May  IB,  1839.  f 
Editob  Enarxaxiuxo  Nbwb: 

1  see  by  your  paper  of  the  80th  that  60  tide 
breakers  were  carried  away  at  Portsmouth,  etc. 
That  is  so.  But  I  would  like  to  add  fur  your  infor- 
mation that  they  have  been  replaced  by  new  ones, 
and  that  the  work  is  going  on  rapidly — 100  cubic 
yards  baring  been  removed  by  J.  A.  Sylvester,  con- 
tractor, the  last  month  (sinoe  April  ft). 

And  I  wish  to  add  that  the  work  at  Moon  Island 
outlet  sewer  (by  C.  W.  Parker  anil  J.  A.  Sylvester, 
contractors)  is  rapidly  progressing.  The  gravel 
filling  for  embankment  is  being  put  in  by  loco- 
motive and  cars,  the  gravel  being  dredged  near  by 
and  dumped  on  to  cars  which  run  down  to  the 
dredger  on  trestle  work,  and  from  there  drawn  up 
to  the  embankment  on  which  the  sewer  is  being 
built.  A  new  steam  shovel  la  at  work  excavating 
for  great  reservoir  at  outer  end  of  sewer,  and  the 
material  is  hauled  up  to  embankment  by  another 
train  of  can  and  placed  upon  the  gravel  ailing. 
The  stone  masonry  at  both  ends  of  sewer  is  being 
built,  as  also  the  brick  work  following  up  the  stone 
masonry.  Vessels  are  also  employed  bringing  rip 
rap  and  ballast  for  the  protection  of  both  sides  of 
the  embankment,  the  length  ofwhkh  is  alout 
one  mile, 

Messrs.  Parker  A  Sylvester  are  also  constructing 
a  large  dock  at  South  Boston  Flats  for  the  N.  Y. 
A  N.  t  Railroad  Co.,  the  length  of  the  dock  when 
completed  to  be  about  1,400  ft.,  and  the  work  is 
going  on  rapidly, 

I  send  you  this  without  any  advice,  but  know  It 
will  meet  their  approval. 

Jab.  F.  Cobb,  Clerk, 
With  IX  W.  Parker  *  J.  A.  Sylvester, 
Contractors. 

REPLACING  CHORD  BARS. 

N«w  Yobx,  May  S3,  1889. 
Editob  ENorsEEBTNO  News: 

I  w*l  surprised  to  learn  from  Mr.  Loweth's  last 
letter  that  I  had  not  fully  understood  the  details  of 
his  problem  as  given  by  him.  Studying  it  more 
closely  I  believe  I  now  fully  comprehend  it.  Hi 


BO  t)  M I It  would  not  properly  replace  the  web 
members  which  would  he  thrown  out  of  action. 
An  examination  the  figure  shows  that  the  alraiu 
in  the  vertical  D 1  is  equal  to  that  in  the  vertical 
FO,  carried  to  t>  by  diagonal  DO.  +  the  psnel- 
losd  of  truss  in  D  L,  and  that  In  O  H  is  equal  to 
that  In  the  vertical  E  M.  carried  to  0  by  diagonal 
C  Jf,  4,  the  panel-load  of  tniMi  in  0  A*.  These  are 
all  the  loads  the  temp,  o  n  -y  truss  has  to  carry,  and 
are  those  that  the  members  which  were  to  be  re- 
moved would  have  to  carry.  From  H  the  route  of 
tlu-  strains  on  their  way  to  Die  abutment  is  clear 
enough. 

If  the  temporary  truss  cau  be  made  setf  suppurt- 
iog,  then  the  modified  truss  is  self-supporting. 
If  load  in  D I  were  equal  to  that  in  C  U  no  bracing 
in  temporary  truss  would  be  necessary  for  stability. 
A  little  study,  however,  will  convince  anybody 
that  the  load  in  C  H  h  always  greater  than  that  in 
D  I ;  our  temporary  truss,  therefore,  is  akcagt  an- 
symmetrically  loaded,  and  tends  to  sink  in  C,  and 
this  must  be  resisted  :  either  by  a  tie.  p  If.  or  n 
strut,  C  /,  of  sufficient  strength  to  equalise  tbe 
loads  in  C  and  D.  Insert  such  s  piece,  and  all  the 
strains  in  the  truss  are  provided  for  while  work  in 
AT  L  Is  progressing,  except  such  as  might  arise 
from  faulty  construction  of  the  temporary  work. 

This  is  only  one  method  of  solving  the  question. 
Others  could  be  worked  out  that  would  be  equally 
satisfactory.  Another  method  which  I  used  very 
successfully  in  replacing  tbe  lower  chord  of  a 
Howe  truss,  would  be  to  underpin  the  truss  in  tbe 
panel  points  K  and  L,  and  Insert  a  counter-tie, 
.V  C  while  doing  the  work.        E.  A.  Ri-dmek. 

METHOD  OF  REPLACING  CHORD  BARS. 
St.  Locis  «fc  San  Fbancusco  Railway  Co. ) 

Porter,  ASK..  May  16,  I88S.  )' 
Editor  Esoiseeri.no  News: 

The  system  of  temporary  trussing  proposed  by 
Mr.  E.  A.  Rudiger  in  his  letter  an  "  Method  of 
Replacing  Chord  Bars,"  Engineering  News,  May 
IS,  is  incomplete  and  incapable  of  transmitting 
all  the  strains  which  exist  in  the  truss.  At  the 
lower  ends  of  BH  and  CI  there  is  110  piece  pro- 
vided to  take  up  the  borixontal  component  of  the 
forces  In  three  members.  Tbe  tie  III,  shown  on 
Mr.  Rndiger's  diagram,  but  not  mentioned  in  tbe 
description,  except  as  resisting  the  chord  strain 
when  the  piece  .V//  is  inserted,  will  carry  the 
horizontal  component  of  BH  to  /  where  we  have 
the  four  forces  CI,  IM,  hi  and  DI.  Then  D/and 
HI  can  each  be  resolved  into  two  components' 
parallel  and  perpendicular  to  CIM  respectively. 
DI  being  a  strut  aud  HI  a  tie,  the  two  perpcu- 
diculsr  components  will  set  together,  and  it  is 
necessary  to  introduce  a  tie.  IE,  in  order  to  resist 
ibis  component  and  make  the  truss  complete  and 
self-sustaining. 
The  chord  strain  may  he  taken  up  by  the  method 
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wished  to  replace  the  chord  piece  K  i,  by  U  rods  used  by  Assistant  Engineer,  or  as  proposed  by  Mr. 
pe«ng  around  the  piers  from  panel  point  I.nr  II  Rudiger.    It  may  be  well  to  notice  that  the  strains 


floor  beams,  etc,  to  proportion  in  sending  out 
bids,  I  felt  tbe  necessity  of  such  a  table  a  few 
months  ago,  and  got  up  the  one  I  herewith  inclose. 
It  has  proved  to  be  of  inestimable  value  to  me  in 
quickly  proportioning  tbe  flanges  of  plate  girders, 
floor  beams,  iron  stringers,  the  top  and  bottom 
chord  of  latticed  girders  or  any  riveted  structures 
where  it  is  necessary  to  compute  the  net  sections 
nf  angles,  deducting  as  customary  2  rivets.  The 
table  inclosed  saves  a  great  deal  of  time  and  avoids 
errors  which  are  likely  to  lie  i-ommitt«l  by  the 
most  accurate  and  conscientious  calculator.  The 
table  is  so  arranged  that  it  needs  no  explanation, 
and  I  trust  that  It  will  bo  of  use  to  Mr,  [J.  D.  F. . 


Google 


May  87,  1882. 
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C.  E.,  and  I  beg  of  you.  if  you  think  it  ndvLaable, 
to  publish  it  as  it  may  be  of  great  ust>  to  thoaa  in 


THE 
ETC. 

BotrroN,  May  23, 
Editor  Enoimehino.  News: 

In  the  selected  article,  "  Railroad  inn  on  the 
Pacific  Slope."  in  your  last  issue,  some  of  the 
figures  aeem  to  be  rattier  carelessly  stated.  Notice 
the  following:  "  In  two  mlleaonthediTiaionaboTe 
Emory  there  are  no  linn  Hum  000  trestles  and 
bridge*,"  or  about  «  to  100  ft.  on  an  average. 

In  the  scheme  for  standard  time,  why  would  it 
not  be  well  to  denote  all  the  houra  by  letter.,  to 
i  local  time.  A  being  for  midnight 


and  instraoted  to  use  0.05  per 
for  stations  of  100  ft. 
years  ago  I  made  some  mreatigation.  on 


for  which,  aj*  mib  IS  In.  ti 
primp  eti 
the  n>ll>  . 
of  th.  arw  of  *  ( 


rtl  "Cortlw-  nmn.  leaorallj 
oal.  »  uf  lb*  raiiVi  »rr  .ml 


SPECIFICATIONS. 


The 


fur  angle*  J.  D. 


F.  will  find  in 
The  area 
of  a 


in  sq.  In.  is  equal  to 
yard  of  iron.    For  special  ft 
a  rapid  means  of  finding  the 

"Builders'  Quantities"  are  very  convenient  in 
estimating.  Must  of  those  given  under  that  head 
in  your  tart  issue  are  somewhat  in  pxeraa.  as  they 
should  be.   We  should  like  to  see  more  nf  sueh 

E.  P.  A. 


maximum  on 
of  curvature, 

that  is.  lessening  grade  on  the  curves.  I  found  the 

resistance  to  he  greater  per  degree  as  the  radius  There  is  no  subject  more  important  to  oontrac- 

beoame  shorter,  and  compiled  a  table  of  "  adjust-  tors  and  constructors  in  every  Blanch  of  business 

ments"  from  1"  to  80"  of  total  curvature  per  than  that  referring  to  specifications;  and  yet  these 
station  of  100  ft.    My  rewlta  do  not  agree  vrith  \  !"»«  »™  j»Ur  too  often  regarde.1  as  dead  letter. 


,  i  by  those  for  whose  guidance  they  are 
either  of  the  tables  given  by  Brother  Olabn,  at-  ■ 


J(1JX 


though  they  may  he  nearer  the  truth  than  mine  ; 
yet  I  have  noticed  where  I  have  used  the  follow- 
ing table  that  an  engine  was  always  able  to  take 
any  train  through  to  destination  if  it  could  start 
it  on  either  curves  or  tangent  on  maximum  grade. 
This  in  view,  I  think  it  may  be  safely  used,  and  if 
of  anv  use  to  fellow  engineers.  1  shall  feel  doubly 
repaid  for  all  the  labor  it  has  cost  me  in  iU  com- 


CALCULATING  "OVER-HAUL." 

Sewbcroh.  N.  Y.,  May  »4. 
Nitwit: 

Asa  resident  engineer  I  have  been  under  differ- 
no  two  ever  calculate  "ovfr-hanl"  the  same  way. 
At  preaent  the  specifications  read  ss  follow. : 

'average  haul'  of  the  material 
oea  not  exceed  one  thousand 
(1,000  )  feet,  and  beyond  that  distance  <$-c.)  per 
cubic  yard  per  one  hundred  (100^  feet  will  be  al- 
lowed and  paid  for  such  extra  kanl." 

1  would  tike  information  concerning  the  ques- 
tion of  calculating  over-haul,  and  knowing  of  no 
other  one  more  likely  to  quote  authority  than 
vourself,  I  hare  tnkt  n  the  liberty  uf  writing  to  you 
asking  for  your  assists  nee.  O.  A.  M. 

[We  wiU  be  pleased  to  publish  the  methods  in 
by  such  of  our  readers  as  will  favor  us  with 
.  N«WB.) 


be  drawn.    As  an  illustration  of  thk 
that  it  has  come  to  our  knowledge  that  managers 
of  large  iron  works  have,  on  the  receipt  of  e 
cations,  taken  it  for  granted  that  there  i 
ing  special  in  them. 

The  general  fault  in  specifications  is 
ditions  are  imposed  which  are  either  illegal  or  im- 
possible to  be  insisted  upon,  and  in  respect  to  the 
illegality,  we  would  rail  attention  to  the  power 
given  (nominally)  to  an  engineer  or  architect  to 
decide  disputes:  which  really  can  only  be  deter- 
mined in  law  courts,  or  in  the  Chancery  Division 
of  the  Supreme  Court  of  Judicature.  Arbitration, 
as  a  rule,  is  unsatisfactory,  as  much  mav  be  sup- 
pressed before  an  arbitrator  which  would  be  given 
in  evidence  in  the  ordinary  law  courts. 

A  good  instance  of  the  crude  way  in  which 
specifications  are  drawn  may  be  found  in  the  fact 
that  a  specification  for  a  hue  of  railway  seldom 
instructions  for  the  carrying  out  of  ob- 
this  omission  being  probably  due  to 
the  tact  that  su  'h  specifications  are  drawn  by  un- 
lettered clerks  instead  of  being  properly  prepared 
by  competent  engineers  or  architects.   The  results 
accruing  from  such  work  being  entrusted  to  peo- 
'  pie  of  the  class  to  which  we  have  referred  are  not 

  I  unfrequentlv  sufficiently  ridiculous.     A.  really 

This  new  engine,  which  was  built  for  the  Boston  |  amusing  instance  of  this  came  under  our  notice  a 
improved  sewerage,  but  which  the  city  of  Boston 
would  not  accept,  wo  sold  to  the  city  of  Provi- 
dence to  replace  the  Cornish  engineat  the  Pettacon 


Ns  «uuK." 

!>f    100  ft 

Foot, 

0774 
0Mf> 
0  B-J2 

Is 


r.  f. 

Chief  Engineer  T.  V.  K.  R. 

THE  NEW  CORLIHH  ENGINE  AND  PUMP  AT 
PETTACON'SKTT,  PROVIDENCE,  R.  I. 
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imping  rapacity  of 
The  official  trial  of 


the  machinery 
the  2id,  to  be  continued  six 
days.  The  fly-wheel,  25  ft.  in  diameter,  makes  36 
revolutions  per  minute  in  pumping  at  the  rate  of 
9,000,000  gallons,  and  at  the  trial  tlie  si>ccd  waa  run 
up  to  50  revolutions  per  minute,  at  which  water 
was  pumped  at  the  rate  of  18,1 
24  hours. 

is  a 


of  uw>  rawim-i 


»'s  Omcm,  l 

tV  RllLttOAD,  \ 
l.  May  17,  1«82.  \ 


ADJUSTMENT  OF  GRADES  TO  CURVES 
Chios'  ENOiNMJt'H  Orritst, 
Vaijjkv 

iMmi 

i  good  tilings  In  your  valuable 
paper,  as  I  make  it  a  practice  to  do.  I  find  a  very 
interesting  article  on  Adjustment  of  Grades  to 
Curves,  in  Volume  0,  No.  0. 

I  entirely  agree  with  the  gentleman  from 
Glendire,  as  I  also  do  with  Hensenger  von  Wnldegg, 
that  the  gauge  has  very  little  to  do  with  curve 
resistance  in  standard  as  compared  with  other 


gauge 


oads. 


Many  argue  that  tho  difference  is  as  the  squares 
of  the  gauge.   1  have  ever  failed  to  find  it  so.  U 

ittobs 


few  years  since,  where  the  specification  for  a  line 
of  railway  on  which  all  the  bridges  were  built  of 
brick  waa  copied  from  that  of  a  line  on  which  the 
sett  pumping  station  r»f  (he  "providence  Water-  bridge  abutments  were  constructed  of  stone,  so 
works.    The  price  is  f 100,000,  and  the  contract  that  the  specification  contained  several  pages 

— .  i  «*  7,000,000  gallons  i  referring  to  the  execution  of  nibble  masonry, 

face  dressing  and  Ashlar,  and  but  five  lines  re- 
ferring to  brickwork,  if  required. 

In  clauses  referring  to  ironwork  special  care 
should  be  taken  to  put  no  over  stringent  restric- 
tions upon  the  contractor.  In  designing  the  iron- 
work the  engineer  should  first  ascertain  the 
strength  of  the  iron  which  will  be  used  in  the  con- 
of  his  work,  and  this  he  can  almost  b> 
„  4o.  In  the  construction  of  girders  we 
have  to  regard  not  only  the  ultimate  strength  of 
the  iron,  but  also  its  elasticity  :  very  stiff  wrought 
iron  la  not  to  be  relied  upon,  on  account  of  its 
liability  to  snap ;  in  fact,  iron  of  such  a  character 
is  less  reliable  than  cast  iron. 

Generally  speaking,  there  is  need  for  more  care 
in  the  matter  of  specifications  on  both  the  archi- 
tect's or  engineer's  part  and  the  contractor's.  The 
former,  while  so  forming  his  clauses  as  to  leave 
no  loophole  for  "  scamping,"  should  take  care  not 
to  be  over  harsh.  Some  specifications  we  have 
seen  which  no  contractor  in  his  senses  would 
think  of  attempting  to  work  to.  Others  again, 
like  the  one  mentioned  above,  hers  been  so  slip- 
shod tn  their  language  and  general  bearing  as  to 

tJruun!1  Thea?Uttware7ru^^  u^wsiut" 
and  encourage  that  bane  of  the  contract  system, 
the  "  scamper, "  than  whom  we  know  no  one  more 
objectionable.  A  happy  medium  between  the»e 
two  extremes  is  what  is  wanted,  with  a  due  at- 
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!  is  invertely 
For 

nple,  in  a  V  curve  on  standard  (4  ft.  6%  in.) 
re  and  narrow  (8  ft.)  gauge  we  should  have  the 
,  fg|iuillf|  as  (1483.68  ft,— 9.42  ft.)'  Is  to 
(1432.80  ft.— 6  ft.)*,  which  you  will  perceive  is  very 
little  different. 

When  called  to  take  charge  of  the  above  road 
my  predecessor  had  made  it  a  rule  to  uae  an 
••equation"  of  0.09  of  a  foot  to  the  degree  for 
stations  of  100  ft-  This  "  equation  "  waa  a  con- 
stant and  applied  to  a  1"  curve  alike  with  a  20" 
curve,  not  being  increased  aa  the  radius  became 
shorter.  In  finishing  up  the  work  begunby  him  I 
of  course  used  his  "  equation."  though  it  waa 

employed  by  the  Denver  &  Rio 
r  Company  I  received  orders  to  use 

0.04  of  a  foot  to 
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ten  lion  to  any  exceptional  features  that  the  work 
may  happen  to  present. 

It  would  he  impossible  to  deal  with  such  a  manr 
headed  question  as  this  in  a  few  abort  lines;  we 
merely  wish  te  keep  the  subject  before  our  readers, 
pointing  out  from  time  to  time,  as  opportunity 
occurs,  anything  that  may  be  obviously  wrong. 
We  would  take  occasion  to  again  remark  that  this 
matter  will  never  receive  the  united  attention 
which  It  ought  until  we  have  a  central  society  of 
contractors,  where  questions  of  this  kind  can  hs 
dealt  with  by  contractor*  as  a  body.  When  we 
have  such  a  society,  then  we  shall  be  within  a 
measurable  distance  of  well-drawn  and  equitable 
speciBcatlons — London  Cnnfrocf  ,/owranf,  May  in. 

THE  KEELY  MOTOR  SUIT. 

PuiLaDM.phia,  Mav  24 — John  W.  Keely  to-day 
filed  his  answer  to  the  equity  suit  against  him  by 
the  stockholders  of  the  Keely  Motor  Company. 
The  answer,  which  is  sworn  to,  substantially  ad- 
mits the  truth  of  the  formal  portions  of  the  com- 
plainant's hill  concerning  the  contract,  etc.  Keely 
adds  that  although,  owing  to  certain  abstruse 
difficulties  by  reaaou  of  the  nature  and  qualities  of 
the  said  force,  he  has  thus  far  failed  in  his  c 
to  bring  the  said 
any  practicable  use,  or 
quired  by  the  law,  he  t 
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T>mi  or  Sa  har riaajaa, 

Oars'1*  $4  per  Annum-,  Mie 
Karooa,  »1.  payable 1«  ad»anoe- 
otf  the  nWrfW,   unless  niivlr  Nt  rT^i-siT—i  letter  or  by 
draft  check  or  P.  O.  order,  payable  Ui  Oau.  H  Fader. 


in  ISrJB  at  Willett »  Point, 
and  continuing  until  the  prevent  time,  with  illus- 
trations, of  great  professional  inn-rent:  but  aside 
from  the  carious  anomalies  attending  then*  explos- 
ions, an  iritneand  from  the  shore,  which  an-  selxed 
on  the  instant  hy  a  number  of  cameras  arranged  to 
receive  their  imrnmawMiK  at  in  tervala  of  fractions 
of  secern  da,  the  one  from  the  other,  and  so  giving, 
aa  it  were,  a  moving  picture  of  the  explosive  effects, 
the  subject  is  without  much  pra  ItcaU  interest  to 
the  civilian,  as  not  likely  to  come  within  the  field 
of  his  own  operations. 

A  very  simple  cxpmajtou,  us  the  result  of  the  ex- 
has  been  arrived  at  for  the  ex  Irene? 
range  of  torpedo  effects  against  ship- 
ping in  varying  depths  of  water,  upon  the  suppo- 
that  dynamite  No.  1  (which  explosive  com- 


Torm>  or  AJvertlatasj.- 

;  one  month,  aft  . «ft ; 


IS  Imas,  on*  la-er- 
1 17;  ail  mouth* 


Moa.ll. 

|S0;  one  year.  1M 
time  wilt  be  xl'ee  • 

for  leas  than  three  ronoUia,  payable  In  advance;  for  loafer 
time.  rav/*hw*  quarterly. 


year.  a».   Hneeial  rate  tor  large  tpsee  and  tan* 
time  wilt  be  Ifl'eo  oe,  aralkwOoo.    Ad»ertt«emeote  inserted 


Article*  rer 

be 


in  the 


Tut'uau'".  e'".'!["'rr 
•mer.tan.xtater.ha. 


giving  the  beat  remit*  for  this  eervlce)  ia  used. 
By  the  following  formula  it  is  computed  that  if  a 
vessel  of  war  of  the  first  class  lies  at  or  within  the 
a  she  will  be  destroyed:  If  beyond  that 
she  will  escape  rupture  of  the  hull: 

11  

I 

ft  Weight  of  dynamite  in 
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Waral.ant,  Mt  xksjroxur 
«  Lata  CSeoraw  " 


a.  Distance  in  feet  from  object. 
S.  The  angle  with  the  vertical  passing  through 
i  the  centre  of  the  charge  made  by  a  line  drawn 
I  from  that  point  to  the  surface  exposed  to  shock, 
reckoned  from  the  nadir  in  degrees.  Tbe  sub- 
;  mergence  being  not  leas  than  3  or  4  It  for  each 
Igbt  of  charge. 


for  conveying  the  current.  Second,  a  plug  to  re- 
ceive and  firmly  hold  an  end  of  each  near  to  but 
not  touching  the  other.  Third,  a  small  priming 
suitably  arranged  for  ignition  at  this  point,  and 
Fourth,  a  metallic  cap  containing  a  detonating 
charge,  usually  of  fulminating  mercury.  The 
result  of  moat  extended  experiment*  at  WiUetfa 
j  Point  in  reference  to  litis  subject  is  thus  stated : 

"The  low  tension  variety  of  fuse  is  used  with 
strong  electrical  currents  of  low  potential ;  the 
|  high  tension  varirty  with  condensed  sparkB  ca- 
pable of  jumping  a  sensible  air  space :  and  the 
medium  tension,  es|«et -ially  designs!  for  magneto- 
j  electric  machines,  which  generate  electricity  ctiar- 
I  m  tented  by  a  potential  higher  than  the  former 
J  and  leas  than  the  latter.    It  does  not  follow,  bow- 
'  ever,  that  a  given  varietv  of  fuse  can  only  be  ig- 
( inted  by  a  particular  kind  of  electrical  generator  ; 
but  as  a  rule,  each  of  the  three  classes  of  genera- 
tors should  be  provided  with  a  fuse  specially 
adapted  to  it.  The  conditions  common  to  all  fuses, 
however,  are  stated  as  follows  : 
"1.  The  Insulated  conductors  should  be  tough  and 
of  low  electrical  resistance.  Lake  Superior  copper 
wire.  No.  30.  B.  W.  O.,  of  two  unequal  lengths  (!i 
and  7  in.)  have  hern  adopted.   The  insulation  must 
be  proof  against  deterioration  from  age,  a  con- 
dition which  excludes  gutta  percha  and  india 
rubber:  it  is  well  fulfilled  by  a  closely  woven 
wrapping  of  cotton  thread  coated  with  parafflne,  or 
with  beeswax,  resin  and  tar  boiled  together;  tbe 
free  ends  bared  for  shout  1 S  in," 

"II.  The  plug  must  bo  a  non-conductor  of  elec- 
tricity, not  liable  to  drtoriat*  with  time  and  ex- 
posure to  damp  air,  nor  to  corrode  the  copper 
wires.  Beech  wood,  kiln  dried  and  coated thickly 
on  the  outside  with  Japno  wax,  woll  fulfills  these 


*C0, 


in    reference  to 


We  quote 
'•  Upon    the  supposition 
of    the    hulls    of     ships  of 
be   increased,  a  corresponding  change  in  tbe 
constant  8  would  indicate  the  new  requirement. 


The  New  Corliss  CXupxul 

is 


Th*  History  and  MaustKo 
of  American  Water- 
works   1 
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Clnb  of  PfcUa 


in Suppose  that   some   new   explosive  compound 


The  shape  must  be  such  as  to 
der  any  contact  between  the  wire*  impossible, 
and  to  clamp  them  so  firmly  that  no  accidental 
strain  on  the  free  ends  can  disturb  their  internal 
adjustment.  Tin-  following  form  ia  used,  and  mat 
be  understood  without  a  diagram: 

•The  plug  consists  of  three  parts.  1st,  a  cylin- 
der, '<  in.  in  diameter  and  0.7  in.  long,  grooved 
longitudinally  on  its  opposite  aides  to  secure  the 
wires.  Entirely  round  the  middle  is  a  cut,  .OS  In. 
I  deep  and  .15  in.  wide.  The  wires  with  their  wrap- 
I  ping  af  cotton  are  each  pressed  into  one-halt  of 
the  longitudinal  grooves  until  they  reach  the  cut : 
they  are  then  both  bent  sharply  to  the  left,  nearly 


t.— Admiral  Daniel  Am- 
man, U.  S.  N„  in  tbe  N.  Y.  Herald  of  the  33d. 
criticise*  the  condition  of  the  jetties  and  predicts 
the  closing  of  th*  South  Pass  by  the 
deposits  being  carried  to  the  sea  end 
and  there  forming  a  bar. 


Employe*  axd  Excployk. — Employers  in  many 
of  the  large  cities  are  forming  unions  to  resist  the 
demands  of  the  trade  and  labor  league*.  It  as  to  be  j  *raergencj 
regretted  that  two  interests,  mutually  dependent 
upon  each  other,  and  of  vital  importance  to  not 
only  their  immediate  section  but  to  the  whole 
country,  should  be  compelled  to  unite  their  force* 
in  order  to  successfully  combat  each  other.  It 

will 


requires  no  gift  of  prophesy  to 
yield  first,  the  union  of  laborer*  with  no 
the  union  of  capitalist*  with 

i  and  boundless  resource*, 


NEW  PUBLICATIONS. 


to  their  use*  in  connection  with  the  tor- 
pedo service  mainly,  are  of  value  to  the  civil  en- 
gineer a*  applicable  also  to  submarine  blasting  or 
excavation  of  any  kind,  where  indeed  this  form 
of  fuse  and  igniting  apparatus  are  alone  to  be  re- 
lied upon,  while  the  torpedo  service  under  any 
ill  probably  be  left  In  the  highly 
trained  special  government  officers.  Submarine 
mining  and  excavations,  aoch  aa  opening  the 
channel  at  Hell  Gate  and  similar  undertakings, 
will  property  fall  under  tbe  head  of  Civil  Con-  ; 
atruction,  and  tbe  substance  of  those  two  chapters 
become,  of  equal  interest  to  the  civil  aa  to  the  mil- 
id  a  sketch  <if  their  contents  will 


should  prove  to  be  belter  suited  to  the  work  than  ,t  ,~nt  ^  and  are  led  through  this  cut  until 
dvnamite  No.  1.  a  new  ta  ue  for  the  constant  t  is  .),„_.  >._„„  „ .1  i.-.lf  r,,..„.l  «!,..  ..„ii„,i...  „.i  _ 
art  that  becomes  nece^ar.  It  will,  therefore,  be  *g  ^'JSTLX'^  T^  ^tS 
comparatively  easy  hereafter  to  keep  pace  with  the  other  half  of  tneT  longitudinal  grooves, 
modern  ^^,*^*"8_'|!',  '}  nuist  not  oe  forgotten  that  I  Then  each  wire  leaves  the  plug  in  the  opposite 
there  win  n*  nefKi  ot  constant  vigilance  and  of  j  weoove  from  which  it  entered,  and  at  no  point  can 

they  come  In  contact  with  each  other.  The  Inside 
ends  of  the  wire  are  then  bared,  scraped,  cut  to 
tbe  proper  length  (about  .1  of  an  inch),  and  pre- 
pared according  to  the  class  to  which  the  fuse  be- 
longs. 3d.  of  a  hollow  cylindrical  cap  with  a 
stout  shoulder  at  one  end  having  a  smaller  hole 
!  for  the  pasaage  of  the  free  ends  of  tbe  insulated 
wires.  This  cap  is  made  to  closely  fit  the  solid 
cylinder,  and  the  latter  smeared  with  glue  ia 
forced  into  it  until  the  end  abuta  against  tbe 


Report  of 


l  of  Harbors  of  the  V.  8. 
,  Corps  of  Engineers,  U.  S.  A. 
A  barge  quarto,  under  the  above  title,  has  Issued 
from  the  Government  press,  at  Washington,  D.  C„ 
with  illustrations  of  the  various  apparatus  used  ,and 
affects  produced,  In  experimenting  with  torpedoes 
at  the  Government  Mat  ion,  Wlllett's  Point,  East 
River.  The  work  is  divided  into  three  chapters. 
Tbe  first,  on  the  effects  of  expirations  of  torpedoes 
with  varying  charges  of  different  explosive  com- 
pounds, ia  interesting  aa  descriptive  of  the 
phenomena  attending  subaqueous  explosion*,  and 
which  are  so  rarely  t?  be  witm*sed  on  a  large 
scale  as  to  render  these  descriptions,  embracing 


shoulder  having  a  small  chamb* 
bridge  (by  this  term  the  short  thin 
nectlon  between  the  wires  in  the 
fuse  1.  meant)  to  receive  the  priming.  3d,  of  a 
paper  desk  behl  in  position  by  a  drop  of  collodion, 
to  close  the  latter.  These  several  parts  are  turned 
by  machinery  to  fit  each  other  accurately,  and 
j  forma  a  solid,  strong  and  perfect  protection  to  the 
,  bridge  and  priming. 

"III.  The  detonating  cap  is  made  by  punching  a 
,  disk  of  stout  sheet  copper  into  a  cylindrical  form 
fitting  the  plug;  closely.   The  bottom  ia  solid  and 
contains  30  grams  of  fulminating  mercury,  held  in 
place  by  a  paper  disk  secured  by  a  drop  of  col- 
Chapter  U.  treats  exclusively  of  the  varioua  "odion.   This  charge,  whieh,  added  to  the  priming 

forms  of  electrical  fins*     This  is  the  delicate  ZSHZhZjSSl  ttSST&JSSA  !S LSSSE 
....  ...  .      meut  to  be  amply  sufficient  to  detonate  dynamite 

point  involved  in  submarine  blasting,  and  samples  m  ™,„dcr,  either  soft  or  froren.  The  cap  is 
of  even,'  variety  of  fuse  obt  unable  in  this  coun-  ' 
try-  or  in  Europe  have  been  experimented  upon, 
the  laws  of  their  ignition  analysed,  and  the  re- 
sulting formulae  experimentally  verified.  It  will  be 
recollected  that  whatever  may  be  the  charge  used 
In  submarine  blasting,  whether  it  be  a  torpedo  ^k"  to  th"  wl* 


in  loose  powder, « 
1  in.  long  and  0.4  in.  in  diameter,  and  entirely 'en- 
cases the  chamber  of  the  plug,  and  secured  to  it. 
by  indenting  it  hy  pressure  near  tbe  top  into  the 
wo>k1.  The  fuse  thus  formed  is  1U  in.  long  and 
0.4  in.  in  diameter,  and  when  completed  is  dipped 
into  melted  Japan  wax.  giving  a  waterproof  coat- 
ole." 


aa  well  a*  the 


which  may  remain  for 
being  called  into  use.  or 
through  ruck,  the  fuse  by 
charge  ia  to  be  exploded,  i 
contact  with  it.  must  be  equi 
deterioration  by  moisture  ( 
whereby  its  sensitiveness  to  action  by  an  electri- 
cal current  can  be  impaired.  All  those  forms  of 
fuse;,  are  touted  upon  the  property  posse****!  by  a 
Voltaic  current  of  heating  an)  poor  conductor 
Every 


under  water  before 
a  submerged  tunnel 
means  of  which  the 
id  which  must  be  in 
lit  preserved  against 
■  any   other  means 


The  different  kinds  of  fuses,  as  also  the  metal 
used  for  conducting  the  electricity  between  the  in- 
sulated wires,  and  its  dimensions,  as  also  tbe 
waterproof  material,  and  every  part  and  parcel  of 
which  the  fuse  is  made,  or  of  which  its  filling  ia 
composed,  has  been  the  subject  of  extended  ex- 
periments and  investigation-  before  determining 
tbe  proportions  of  ingredients,  and  provision  is 
made  for  determining  by  actual  tests  in  all  cm 
in  advance  the  charm  ter  of  th'e  fuse  and  it*  cer- 
tainty of  action  and  its  sensitiveness,  and  all  I 
points  are  put  into  practical  shape  by  I 


Digitized  by  Google 


May  >7,  1882. 


AMERICAN    CONTRACT  JOURNAL. 


171 


pressive  of  tbe  condition  under  which  given  result*  1  she 
>»«r  be  anticipated.  I  |ea<j  Br> 

ToiHuetrate  tbe  necessity  of  this  in  the  case  of  strips 
tbe  ignition  of  high  tension  and  medium  tension 
fuse*.  On  one  occasion  at  Willetl*  Point  flftv  of 
three  fuses,  connected  in  aerie*,  were  hung  upon 
nails  driven  in  the  aid.*  of  a  wooden  shed,  and  the 
induction  of  an  ordinary  thunder-cloud  caused  the 
explosioo  of  fin  of  them— every  foae  which 
An  ebonite  comb  passed  n  few 
le  hair  of  a  child  holding  one  of  1  from  circumfere 
the  terminal  wires,  the  other  being  inflated  in 
the,  a,r.  generate,  a  current  sufficient  to  fire  the 
pruning. 

TV  experiments 
tsil  in  the  append*™, 
of  the  fuse  as  well  as  the  _ 

for  ignition,  whether  frictional.  djnamoSec"ric" 
or  roltaic,  the  principles  of  which,  and  the  relative 
advantages,  are  ail  sufficiently  enlarged  upon, 
altogether  form  a  mine  of  information  to  the  civil 
engineer  engaged  in  submarine  blasting,  and  the 
extent  of  which  can  scarcely  he  realised  unless  by 
consulting  tbe  pages  of  this  Report,  together  with 
the  Torpedo  Mumacm  at  Willett's  Point,  which  we 
infer  is  open  to  such  examination.  This  inference 
fact  that  much  of  Oen.  Abbott's 
devoted  to  investigations  and  ex- 
'  obvious  reasons  witheld 
from  the  public;  I  mi  what  is  given  in  this  Report 
l IU  reference  to  the  musuem  of  apparatus  at 
Wilictt*  Point  ha.  been  publiahed  with  a  view  to 
the  dissemination  of 
public  interests  in  , 
improvements,  and  which  can  be 
i  at  no  other  source. 


at  this  port  from  France  with  several  of  the 
Faure  batteries  on  board  which  had  been 
"  during  the  entire  voyage  to  light  tike  vessel, 
a  report  published  in  one  of  tbe  New  York 
purporting  to  come  from  the  engineer 
the  voyage,  we 


the  plain  of 
one  upon  the  other,  the  separating 
and  the  whole  rolled  upon  a  small 
cylinder  of  either  meul  or  wood.  In  order  to  in- 
sure  a  permanent  insolation  it  would  be  well  to 
lay  two  of  the  strips  near  and  parallel  to  the  edges 
that  will  form  the  end  of  tbe  roll,  and  two  strips  "A 

transversely.  The  electrodes  are  placed  et  oppp.  delivering  one  weber  per  hour  of 
site  sides  of  each  .trip,  so  that  when  floisbed  one  electro  motive  force  of  two  volts 
projects  from  the  center  of  tbe  roll  and  the  other  two  secondary  piles  to  run  an 
».  We  now  come  to  tbe  most  these  two  piles  will  run  such  a  I 
Important  operation  connected  with  the  construc- 
tion of  this  buttery,  namely,  the  formation. 

An  electric  current  from  a  Bunaen  or  other  bat- 
ter)-, or  if  possible  from  a  dynamo  machine  pro- 
ducing currents  in  the  same  direction,  is  mad*  to  Krn  »»«*  «*>e  inception  of  this  project  the  item* 
paw  through  the  element.  A  decomposition  de-  Purporting  to  he  of  a  reliable  character  have  been 
pending  in  rapidity  upon  the  strength  of  the  cur-  «"«•>  the  local  bias  of  ths  pipers  publishing 

plate  and  hydrogen  from  the  other.    If  the  rxcit- 1 dual"  a™"*  *h*™-   To  a  large 
ing  current  be  detached  Bud  tbe  two  .beets  con-  "H"*    interested  in  the  success  of 


PANAMA  CANAL. 


for  to 


SECONDARY  BATTERIES. 


At  the  beginning  of  the 
known  that  tht  wires  from  a  pde,  the  current  of 
which  bad  Is-n  used  to  decompose  water.posw-sscd 
the  peculiar  property,  after  having  been  detached, 
of  giving  off  an  electric  current,  considerable  in 
power,  but  brief  in  duration,  and  which  early  re- 
ceived the  name  of  "secondary  current."  These 
currents  became  the  special  study  of  the  French 
physicist,  1L  (las  ton  Plante,  and  in  1858  he  began  a 
thorough  Investigation  into  the  effects  produced 
by  voltameters  of  different  metals  and  d  ifferent  ex 


nectcd.  a  current  (called  secondary)  will  be  pro-  in*amt>ch  ■*  it  might  enable  shippers  to  enter  into 

dnced.  This  action  is  owing  to  the  presence  of  the  mor*  cio*  competition  with  the  railroads,  und  as 

oxygen,  which  leaves  its  own  plate  and  attackB  *  consequence  we  receive  glowing  accounts  and 

and  oxidises  tbe  other;  and  from  this  it  will  descriptions  of  the  progress  of  the  work.  Dia- 

ho  readily  perceived  that  the  strength  and  duration  P*tehe»  from  •'  the  seat  of  war"  vary  according  to 

of  tbe  battery  depend*  upon  the  superficial  area  of  tbr  political  fesUngs.of  the  sender.    The  English 

the  plates  and  of  the  power  and  period  in  action  ' r"'  r"  ''«'"  pup""  publish  such  information  as  M. 

of  the  primary  current.    In  order  to  prepare  the  ^  Lea*ep»  **s  fit  to  give  them, 

cell  for  tbe  reception,  or  accumulation  as  it  rot*"  Tribune  publishes  an  interview 

is  generally  termed,  of  electricity,  tbe  course  between  its  Pari*  correspondent  and  M.  LeLesseps. 

of  the  current    is    now   changed,  when   the  T""  »t*te*  that  on  the  30th  ulL  Messrs.  Hume, 

chemical  action*  occur  at  the  opposite  plate;..  Slaveo  *  Co.,  of  Ran  Francisco,  signed  a  contract 

and  in  course  of  time  the  surfaces  are  altered,  one  «"  excavate  8,000.000  cubic  meters  at  the  Atlantic 

being  covered  with  a  spongy  mass  of  reduced  lead.  ,''K,  "f  the  canal,  work  to  commence  within  six 

and  the  other  wiib  peroxide  „f  lead,  when  the  cell  months  alter  tbe  signing.   The  great  piojector  la 

is  complete  and  ready  for  electrical  accumulation,  repotted  as  saying ;  •  W«  are  pushing  things,  and 

In  order  to  permit  of  cryaUlliMtion.adelayof  five  have  good  reason  to  hope  that  the  great  work 

or  six  days  is  allowed  between  the  changing  of  the  wi"  **  completed  In  I8H8  or  lf«9.  for  the  difficul- 

currents.   The  capacity  or  |«>wer  of  the  battery  wer*  not  *"  Rreat  as  were  anticipated."  Three 
depend"  upon  the  amount  of  peroxide  of  lead  to 
Iw  reduced  and  the  amount  of  lead  to  be  oxidised. 


th*  course  the  deeper  the  charge  is  made  to  enter 
the  sheets  the  greater  will  be  the  final  result,  and 
consequently  tiie  first  current  should  he  powerful, 
ril'ltr. 

M  Kaure  reasoned  that  if  the  chemical  changes 
which  take  place  in  the  Plante.  battery  could  bs 
produced  by  mechanical    means,  the  ultimate 


franca  of  stock  is  held  by 
luutcd  (by  M  De  Lesseps) 
par.    Illustrating  again 
crow  was  deep- 
say 


lead  platea  immersed  in  dilute  sulphuric  acid  would 
yield  a  greater  amount  of  dynamical  electricity 
than  any  other  combination.  Here  we  have  the 
more  important  steps  leading  to  the  secondary 
battery,  or,  as  it  is  sometimes  called,  the  accuniu'- 
latiag  or  storing  battery,  and  upon  which  is  now 
directed  the  combined  energy  of  the  scientific 
world. 

The  secondary  battery  of  M.  Plante,  as  con- 
structed by  him  in  ltMiO,  consisted  of  two 
and  long  strips  of  sl  eet  lead,  placed  one  upc 
other,  with  an  intervening  layer  of  coarse 
and  then  rolled  into  a  spiral.  From  each 
projected  a  thin  atrip  to  form  the  electrodes, 
roll  thus  formed  was  placed  in  a  jar  filled 
acidulated  water  in  the  ptoportion  of  one  part 
to  ten  parts  water,  and  as  thin 
tieed  in  all  the  batteries  hereafter 
described  we  will  not  mention  the  parts  again.  The 
cloth  in  this  arrangement  was  a  great  disadvan- 
tage,  as  it  had  no  endurance  when  placed  in  the 
acid,  and  as  It  prescnt<-d  an  additional  interior 
resistance  ;  ns  an  improvement  the  plates  of 
lead  were  placed  parallel  to  each  otlier  and  kept 
apart  by  rods,  the  whole  being  set  in  a  rectangu- 
lar vessel  and  presenting  the  apiminince  of  a  xiuc- 
coppcr  liftttery,  as  constructed  a  lung  time 
ago.  This,  although  giving  quite  good 
results,  was  not  satisfactory  fur  continued  use,  as 


hundred  millions  of 
Frenchm«n,  end  it 

na  being  40  francs  above  par.  Ulustrat 
ti  e  adage  about  crows,  and  which 
es»  dyed.  M.  I)e  Lca-epe  has  a  few  words  to 
regarding  the  projected  rout,  a,  as  follows ; 

-TheEads  ship  railroad  is  before  the  public. 
Opt.  Esds  is  a  great  engineer,  and  1  have  the 
highest  teapect  for  his  opinion  on  subjects  which 
pertain  to  engineering;  but  when  Home*  to  send- 
ing ships  across  the  isthmu,  by  leaving  them  in 
their  natural  element  or  hy  carrying  them  over  in 
mid  air.  I  think  I  am  correct  in  saying  that  the 
face  exposed  to  action  without  i     injrmueh  to  the  TMt  ms>3r',-v  "r  »'"P  owners  will  prefer  the  former 

method.    The  Nicarauguii  canal,  the  Eadi  rail- 


  t    I  _  ™         ~  %'     '  —  ««i\wuni        was*         *s  1 1  I  f  I J  is 

As  a  result  of  his  labors  he  found  that  strength  would  \tr  increased,  and  the  lime  required 


tor  making,  ami  therefore  the  cost,  would  be  most 
He  also  added  some  further 
tending  to  increase  the  actual  sur- 


broad 
u  the 
clutb. 

sheet 
The 

with 


the  chrmical  dc 


i  pi 


i  resulting  on  the  lead 
surfaces  had  a  tendency  to  warp  them  and  thus 
produce  unexpected  contacts, 
ciency  of  the  apparatus. 

The  Plante  battery  as  now  made  la  formed  of 
two  sheet*  of  tend  rolled  upon  each  other,  and 
separated  by  narrow  India  rubber  .tripe,  which 


In  construe!  ing  a  cell 
lead  in  cut  the  required  size  and  perforated  with  n 
number  of  holes.  A  layer  of  red  lead,  mixed  with 
water,  slightly  acidulattd  with  bulphurie  acid,  Is 
spread  evenly  over  this  plate;  first  one  side  being 
prepared  and  covered  with  a  protecting  eheet  of 
parchment,  and  then  the  other.  A  cloth  sack  is 
now  placed  around  the  plate  so  as  to  com- 
pletely encompass  it,  with  tbe  exception  of  one 
corner,  which  forms  an  electrode.  The  positive 
and  negative  platen  are  constructed  ill  the  same 
manner.  The  plates  are  then  arranged,  parallel  to 
each  other,  in  a  box,  and  the  exposed  corners  of 

are  but 
negative-leading 
frum  each  cell.  Acidulated  water,  same  as  in  the 
Plante,  Is  now  poured  into  the  box  until  the  plate* 
are  submerged  about  half  of  an  inch.  The  cell 
is  now  completed,  so  far  as  its  mechanical  con- 
struction is  concerned. 

Several  eella  are  placed  in  the  same  circuit  of  a 
powerful  dynamo  machine — not  alternating — and 
left  until  the  ml  lead  on  the  positive*  element  has 
been  converted  into  peroxide  of  lead,  and  the  nil 
lead  on  the  other  element  into  a  spongy  mass  of 
reduced  lead.  The  battery  when  ready  for  u-e 
may  le  rharged  with  electricity,  after  which 
it  is  used  in  the  same  manner  as  the  ordinary 
galvanic  buttery. 
Two  weeks  since  the  steamship  Labrador  arrived 


road,  et  al„  will,  if  they  are  ever  made,  only  he  of 
advantage  lo  my  canal,  for  commerce  will  always 
prefer  to  keep  uhips  in  the  opeu  water  to  sending 
them  up  in  the  air  or  hampering  them  with  locks. 
I  admire  Admiral  Anmien,  but  I  don't  take  his 
stocks."  Here  we  liave  a  statement  purporting 
to  come  direct  from  the  mi*t  lntereste  1  party,  and 
it  presents  a  most  encouraging  outlook  for  the  un- 
dertaking. 

OCT  OF  PRINT. 

"  I-itham's  Sanitary  Engineering."  American 
edition,  is  out  ofjtrint.  and  no  more  orders  for  the 
cheap  copy  will  Is-  taken.  On  the  strength  of  our 
advertisement,  lately  published,  en-rg  cupg  mu 
mid,  and  unless  we  can  pick  up  a  stray  <  opy  here 
and  there,  we  can  till  no  further  orders  at  Use  than 
»12.  for  which  we  will  send  the  English  edition. 
Wo  cannot  even  fill  an  order  for  the  *3  copy.  We 
regret  having  been  obliged  to  return  the  money  for 
a  number  of  copies  sold  this  week,  but  it  was  un- 
avoidable. 

This  Ixmk.  the  first  of  any  importance  and  the 
most  complete  as  yet  that  baa  been  puhlished  on 
the  subject  of  sewerage,  has  fulfilled  a  good  pur- 
pose. The  price  of  the  English  edition  amounted 
to  almost  a  practical  prohibition  of  its  extensive  in- 
troduction into  the  libraries  of  American  engi- 
neers, who  could  ill  afford  to  spend  from  their 
small  salaries  so  large  a  sum  for  a  single  volume. 


•  Which  Is  the  p™l"*e  eV-moiil  In  ilrl 
"  i  of  I  tie  current  tr>  an  Ih*  dj  bsbio 


t>r  U.. 


Our  publl. 


->f  it  therefo 


■  pplement  to 


,  E.xui.vuauxo  Nk»  s  without  extra  charge  was  re- 
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weighs  one  hundred  and  ninety,  iaaskilled  athlete, 
and  belongs  to  an  old  Knickerbocker  fair. 

W.  B.  Shite,  the  widely-known  railway  con- 
tractor, of  Milwaukee,  and  Vice-President  of  tun 
Wells  &  French  Company,  bridge  and  car-buiMers, 
!  of  Chicago,  died  suddenly  uf  paralysis).  In  Sioux 
Rapids.  May  J6.   Mr.  Shule  was  a  merolier  of  the 
of  Wells, 


ceived  with  universal  approval  by  our  readers,  and 
H  gave  to  our  subscription  list  a  very  satisfactory 
increase,  an  increase  which  (hereafter  Iwcanie  per- 
manent. What  the  benefit*  arising  from  the  dis- 
tribution of  several  thoUHaud  copies  of  such  a  nook 
may  ba  we  leave  for  our  reader*  to  infer  from 
their  personal  experience, 

we  published,  nuj^.y  contracting 
la  also  out  of  print,  shute. 
and  we  have  sold  every  copy  but  one  unbound      StTr  roR  Suljcdkr.— JOHN  S.  BOOaBT  has  aued 
one,  now  in  our  |*w»c«sion,  but  which  is  also  for  -^^^  McCa.vw,  the  Brooklyn  contractor,  for 
«deat$iS.   This  reprint  is,  we  claim,  the  largest  |lo00o  dmmtfi„  u„  .,ander.  The 
undertaking  in  scientific  book  publishing  in  the         that  ^  tho  2„t  of  Fetoruary.  1882, 
history  of  the  trade  in  America.    A  $Uu  book  was  j^nduat  accused  him  of 

reproduced,  full  site  and  almost  equal  in  every  re-  tnuM(u,tj(M,,  w(,ile  in  the  employ  of  the  city  of 


discussed  the  pros  and  cons  of  a  submarine  tu 
They  propoeed  to  ventilate  II  by  barrels  of 
pressed  air  let  out  in  its  center.  A  recent  su 
tion,  curiously  enough.  <*as  also  made  at 
time: 

"  And  If  the  touch  sbouM  oon»e— srat*  oh  I 
We  ll  drown  Vm  «»  11"  3m  itW  Fliars.A 


"The  Bubbles  of 
'  happy  dispatch"— 
•A 


182S"  alludes  to 


Brooklyn. 

A  HBTOBic  house  in  Boston,  which  has  had  but 
one  tenant,  was  never  darkened  by  death  nor 
gladdened  by  the  birth  of  a  child,  the  home  of 
Wendell  Philliih  for  over  forty  years,  before 
which  Dom  Pedro.  KuiK»l'l,  and  the  Prince  of 
Wsles  took  off  their  hat»  as  they  drove  by.  is  to 
be  demolished  on  account  of  the  extension  or  an 
are.T.i  ■„ 


spect  to  the  original  English  work,  and  placed  on 
the  market  at  $10  per  copy.  Van  Xoetrand  has  a 
few  copies  of  the  bound  volume  remaining  unsold, 
the  price  of  which  Is  $20.  When  these  am  dis- 
posed of  the  price  will  go  back  to  original  figures, 
or  nearly  so. 

We  are  now  offering  such  numbers  of  the  well- 
known  Weale's  8erie«  as  are  on  our  shelves  at 
kaif  price  for  a  sh<wt  time  only,  as  when  the  sale 
becomes  alow  wc  will  sell  the  balance  of  the 
to  the  second-hand  book  dealer, 
able  prices.    We  have  also  the 
of  Greene's  Bridge  Trusses,  published  in  1877. 

which  wis  one  of  the  most  popular  and  best  selling  ,  engaged  on  tlte  Texas  and  Western  Railroad 
books  (Mi  the  subject  of  bridges  ever  published.  Beaumont,  Tex.,  has  not  been  beaid  from  fine* 
We  offer  it  at  «0  cents,  post-paid  to  any  address.  P'  0-  Information  concerning  him  will  be 

The  price  of  the  new  edition  is  $2.50.  The  00-cent !  gladly  reoeived  by  his  friends,  and  may  lie  sent  to 
book  Is  the  be»l  in  bridge  literature  that  can  be  j the  Unilrorul  Uazeite  office. 

bought  anywhere  to-day  at  the  price.  The  Anualea  j  WnxiAM  B.  Bryan,  for  four  or  five  years  Bor- 
des  Pnnts  et t'hauaees.bouncl  in4  vols.. fur  1878,  for  ough  Kngineerof  Blackburn,  Eng.,  has  resigned 
$5;  for  1880,complete  hut  unbound.  $3;  for  1881,1cm  ,  that  position  to  accept  th  •  appointment  of  Chief 
Nov.  »  and  11.  for  $2.  The  subscription  price  in  ,  Engineer  of  the  East  Loudon  Water-works  Corn- 
Paris  is  S3  francs.  A  set  of  the  Transaction*  of  j  puny,  at  a  salary  of  CI.1W  per  annum.  He  stipu- 
1  Institute  of  Mining  Engineers.  1874  to 


the  touch.  If  »v*r  they  com* 


r— 11  is  said  in  England  that  the 
following  is  the  true  story  of  Coffer  m  iJHSEf'a 
second  courtship  and  marriage;  but  perhaps  It  is 
and  perhaps  it  is  not  .  His  first  wife  died  when  he 
was  r»,  and  a  few  years  later,  the  story  g°e«-  be 
became  a  frequent  visitor  In  a  family  where  there 
were  five  sisters.  One  day  he  remarked  that  the 
Arabs  had  expressed  surprise  that  he  could  live 
without  a  wife,  when  one  of  the  slaters  innocently 
asked  him  why  he  did  not  marry  then,  to  which 
he  replied,  "  Because  I  am  too  old.  He  might  fall 
In  love  with  a  young  girl,  but  not  she  with  him. 
•  Who  knowsT  fhe  said  In  reply.  Some  days  after 
this  he  gave  the  lady  a  rose  of  Jericho,  telling  her 
MlfwtMi  -  -From  the  Rui/rwurf  OaxeUe  of  May  26  DOW_  %fieI         ,jrjej>  if  placed  in  water  it  would 


we  lake  1  he  following  item:  Mr.  3.  C  0KSBQ 
old  civil  engineer,  who,  when  last  heard  from. was 

at 


She  took  it. and  when 
it  back  to  him,  saying. 
Sea  what  a  miracle  the  water  ha«  effected  upon 
the  rose;  it  is  the  blossoming  of  love  in  old  age." 
He  met  ber  eyes,  and  believing  there  was  meaning 
in  what  she  had  said,  proposed  to  her  then  and 
there,  and  was  accepted.  "  But  for  this  marriage,'" 
odds  the  chronicler,  '•  it  is  very  uncertain  whether 
I>K  Lesseph  would  have  undertaken  his  laborious 
task  at  Panama.  She  is  always  at  bis  side,  and  has 
been  his  chief  help  and  support  throughout  his 


1.7* 


,  Is  for  sale  at  $3  per  volume:  Journal  of 
,  1807  to  1872.  »S  years,  or  11 
,  for  $20;  for  1876  and  1877, 
complete  in  2  vols.,  at  $2.50  each.  There  probably 
will  not  soon  be  as  favorable  opportunities  for 
buying  these  valuable  books  at  the  same  low 


PERSONAL. 


The  death  of  Mr.  J.  8.  Syruous,  Grand  Trunk 
Engineering  Department,  is  announced. 
.  Mb.  P.  Phillips  has  been  appointed  Chief  Engi- 
neer of  the  Cincinnati,  Columbus  A  Hocking  Val- 
ley Railroad. 

Me.  John  Laiiont,  formerly  of  Boston,  has  left 
Texas  for  the  City  et  Mexico,  where  he  will  hold 
an  important  railroad  appointment. 

C.  A.  Clinton  is  Chief  Engineer  of  ihe  Kansas 
City,  Springfield  &  Memphis  Railroad  Company, 
with  headquarters  at  Springfield,  Mo. 

J.  C.  James,  chief  engineer  of  the  Chicago  & 
Grand  Trunk,  is  appointed  chief  engineer  of  the 
Canadian  Pacific,  aud  will  have  charge  of  construc- 
tion. 

Mil.  JiisEI'll  W.  CoBl'IlN,  who  stood  tmide  La- 


arduous  conflicls  with  politicians. 

lated  that  he  stiould  be  allowed  to  superintend  engineers  and  lulion  re."  

the  completion  of  the  Blackburn  Waterworks  —  ~  „_,>i,I. 

scheme,  to  .bleb  he  has  been  devoting  attention  8ARATOTGA,  M.  MiGHEGOR*  LAKE  G EOROE 
since  it*  commencement.    His  present  salary  is  It.WLROAD. 

£,J0'  !    Length,  10ti  mihs.  dom  Saratoga  Springs  to 

M.  B.  CowngN.  who  for  ten  years  has  been  City  M(  McGlT(rot.  n  8,,ur  of  the  Adirondack... 
Surveyor  for  tt-rrlaburg.  Pi.,  was  accidentally  (}radimj.  w|w  u..llD  Ma-.h  17-  and  is  now  Ufa' 
shot  on  an  is  and  opposite  that  city  on  the  20. h.  „„  letlon.  Tr ucklaying  is  nnd,  r  wav  and  will 
A  gun  club,  to  which  he  belonged,  hid  been  shoot  ^  ,.(M„.jrtrd  flujt  „  (resiling  is  out  of  tl.e  way. 
ing  at  gUus  balls,  and  near  the  conclusion  of  the  of  whi<.h  thfm  u  a  c^.i^-nible  amount.  It  isex- 
sporl,  a  gun  in  thehandBof  on*- or  the  party  was  (ed  to  nniHB  ir^klming  by  Juiu-  ;5.  and  to 
di»chacg<Hl  within  three  feet  of  Cowden.  the  entire  ,,„.„  for  traffic  July  1st.  From  like  foot  of  the 
load  entering  his  hack  under  the  shoulder.  About  moonwm  i,„  the  top  there  is  a  sustained  grade 
six  weeks  ago  the  Assistant  City  Surveyor  fell  (oomlx,nwU,n  f<jr  curvature)  of  1  ft.  to  the  100  or 
in  the  preeencc  of  Cowden.  Jn  ft  lo  ,ne  mj,(.   Sharpest  curvature.  24'. 

The  company  have  sit-ured  a  tract  of  1.000  acres 
on  the  mountain  of  an  average  level  ot  800  ft. 
above  the  springs  and  the  country  around:  con- 
tains 2  fine  lakes,  and  it  is  intended  to  make  a  park 


aunt 


the  olden 


of  Hun- 
builder 


Fayette  at  the  laying 
ker  Hdl  Monument,  i 
in  Ho:  ton. 

Cot..  J.  W.  Andrew  s.  bite  Assistant  Superintend- 
ent, has  been  ii|i|M>inlt*d  Chief  Engineer  and  Gen- 
eral Superintendent  of  the  Midland  North  Caro- 
lina- In  plate  of  Major  J.  B.  Yates,  u-i^neil. 

S-  P.  Wolvkkton,  of  Sunbury,  is  President; 
Andrew  II  I)lLI„  Treasurer,  and  Wm  Lokenz.  ol 
Ihe  Philadelphia  &  Heading.  Chief  Engineer  uf 
the  Shamokiii,  .Suiibury  &.  I.<  vvwhurg  Kiiilrixad, 

The  uew  excavations  at  the  Foium  aud  Pan- 


Gen  RossEK  appeared  rs-fore  the  police  court  at 
Winnepeg  on  the  10th  on  information  swum  out 
by  8.  It  Reed,  of  Juliet.  III.,  late  Chief  Engincvr  of 
the  company,  to  the  effect  Ibat  he,  Rower,  did  on 

the  2»th  of  February  obtain  posseisilon  of  the  pro-  of  it  as  an  attractive  summer  resort,  on  accoi 
file  of  a  part  or  the  preliminary  surveyed  line  or  of  the  mountain  climate  and  fine  views, 
tlte  Canadian  Pacific  Railway  from  the  junction  of  H.  K.  Porter  &  Co.,  of  Pitbiburg.  Pa.,  supply 
the  Red  Deer  and  Saskatchewan  rivers  to  withiu  the  engines,  ami  Jones  &  Co..  of  Schenectady, 
fifteen  miles  of  Fort  Calvary,  and  carried  away  the  cars.  The  road  is  being  constructed  under 
and  still  retains  the  same.  After  the  examination  the  personal  supervision  of  John  McOce.  Engi- 
of  Duncan  Shaw,  from  whom  the  document  was  neer  and  Superintendent. 
>•.  tlie  court  adjourned. 


taken  away,  t 

R.  IlF.RINii,  the  well  known  sanitary  cngim-cr.of 
Philadelphia.  1ms  hem  quite  ill  for  a  week  at 
Cleveland,  to  which  city  he  was  recently  called 
to  advise  in  M-weruge  mattei*.  He  is  now  In  Ra- 
cine. Wis.,  in  eonsultnliuii  over  the  sewerage  of 
that  citv.  Mr.  II.  ring's  recent  report*  to  the  city 
of  Philadelphia  and  the  National  Board  ol  Health 
on  the  «ewcrage  of  European  cities  have  met  W  illi 
a  wide  and  unqualified  approval,  and  the  rarefiil 
*tudy  and  conscientious  work  la*towcri  tinoa  them 
by  Mr.  Hi  ring  lia^  ail  LetI  to  the  literature  of  the 
suhj  -ct  information  of  incalculable  value.  We 
arepleasiil  to  know  tlmt  Mr.  Hering'a  lidetiis  us  a 
aanltary  engineer  or  the  first  rank  an*  la-ing  widely 


N.. 

It  was  settled  in 


Ibcon  wen-  thrown  open  for  Ihe  first  time  on  the  appreciated  by  the  utg^nt  demand  furhis  services. 
8,08Sth  birthday  of  Rome,  when  Humbert  and  Mar-  ,T  fa  curioU9  ,lm,  „  tunlle|  U  tween  CaUia  and 
gherita  visitesl  them,  the  ruins  being  Illuminated  ,  ,kiv,.r  ^  «Il)rineerin|?  .iream  of  the  last  een- 
with  Bengal  hghu.  ,  ,ury     ln  Sir  John  SiNti-vin's  cwres|Nindence  ia 

Cuiet-Enlixkek  Georue  W,  Melville,  who  I  ,,iven  an  account  of  a  ioutney  he  made  from 


THE  HISTORY  AND  STATISTICS  OF  AMERI 
CAN  WATER- WORKS. 

BY  J.   JAMES  K.  C  ltORS.   U.   AM.   WSJ.  C.  E. 

ConfiriHi-rf  from  }*l<Jt  138. 
cxx;xt. — attleiu  i»<  huh. 
Attlehonnigh,  Massachiwtls,  in  lat.  41 
lung.  71*"  22  W..  is  on  Milt  River. 
MMk 

In  1873  water-works  were  built  by  the  town. 
t;iking  the  supply  from  a  well  near  tin-  river,  with 
time  pipes  driven  in  lis  bottom  to  u  water-bearing 
stratum  and  forming  flow  lug  wells.  Connection 
is  also  made  with  the  river  for  use  when  tires  cause 
an  exclusive  drought.  The  water  is  pimi(a-d  by  a 
Ulake  pump,  supplemented  (or  service  by  a  Worth- 
ington  pump,  into  a  plate-iron  tank  lined  with 
brick  laid  in  cement,  and  holding  215,01X1  gallons 
at  about  fa)  ft.  above  the  town.  In  case  of  lire  the 
water  is  pumped  directly  into  the  mains  with  from 
HU  to  UN!  lb*,  prcwiire. 

Distribution  is  by  wrought-iron  anil  cement 
pi|«of  8,  ti,  and  4-in.  diameter.     There  are  B'j 


l>een  searching  for  the  missing  boat  and  party  l>indoii  to  Puru,  in  1769.  in  company  with  the  elder  m[|W  in  iite.  with  91  tire  hydrants. 40 gntes  and  SM 

The  town  coutribiit.i>  $1,500 


of  the  Jcanctte,  luis  bright  blue  eyes,  fair  skin, 


,  when  U|hju  arriving  at  Dover  they  |  laps  aud  !>T 
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1.0*  and  the  rccri|*« 


yearly  to  the  support  of  the  _ 
are  of  wrought  iron, cement  lined 

The  population  in  1880  was  11.111.  The  con- 
sumption  i»  not  stated.  The  works  haveowltWi,. 
000  to  the  present  time  and  the  receipta  have  been 
$88,814.  There  is  a  bonded  debt  of  $«l,000  at  7 
percent,  interest. 

For  the  year  ending  May  t.  11*79.  the  .  xpcnses 
foi  maintenance  were  $8.7M.~ 
from  water  ratin  $n.MK,42. 

The  worka  are  managed  by  a  prudential  mm. 
mittee  of  the  water  Mipi  ly  district. 

IXX'XH. — oon  nkrhvii.uk. 

L'onnenivillr.  Indiana,  in  lat.  :ttt"  40  N..  long.  W 
8  W.,  ia  on  the  west  fork  of  Whitewater  River,  on 
the  bottom  Lancia  northwest  of  the  river,  lack  of 
which  the  bluff  riaea  to  a  height  of  Ml  ft. 

Settled  In  1814,  it  waa  incorporated  aa  a  rity  in 
1890,  in  which  year  water- worka  wen*  built  for 
the  city  by  the  Holly  Manufacturing  Company, 
taking  the  supply  from  the  old  White  Water  V  alley 
canal,  which  passes  thruugh  the  town  ami  has  for 
some  years  been  used  ony  to  furniah  water-power. 

The  water  is  pumped  directly  into  tbe  mains,  bv 
a  Holly  pump  driven  by  water-power,  giving  an 
ordinary  pressure  of  to  Iba.  and  tire  pressure  or 
80  Iba. 

Distribution  is  by  3  mllea  of  cast  iron  pi|N-  of  8. 
6.  and  4-in.  diameter,  with  65  tire  hydranta  and 
ITS  taps.    Lead  aervu-e  pipes  are  u>ed. 

Tlie  population  in  1880  »>■  8,22«.  The  con- 
sumption fa  not  known.  The  worka  mat  originally 
910,000.  No  account  ia  kept  of  the  expenses.  The 
receipts  for  1880-1  were  $1,200  and  for  1881*2  were 
$1,000.  the  falling  off  being  due  to  the  withdrawal 
of  two  railroads. 

The  works  are  managed  by  three  trustees  elected 
by  popular  vote,  one  retiring  everv  year.  Om- 
halt  the  receipts  from  water  rents  and  an  ad- 
ditional aum  of  ♦MO  raised  by  taxation  go  each 
year  to  the  owners  of  the  water-power.  wImi  operate 
the  pumps. 

John  Verden  Is  the  Superintendent,  and 
Anthony  Watt.  Clerk  of  the  Hoard. 

(XX 'It  II. — KI.YR.IA . 

Klyria,  Ohio,  in  lat.  41g  88  N.,  long.  83"  9  W., 
ia  nn  Black  Kiver.  on  level  ground. 

It  was  settled  in  1815,  and.  in  1k7»,  water-works 
were  built  for  a  private  rompauv  by  M.  S.  Frost 
ft  .Son.  after  plan*  of  Joseph  Flannery.  taking  the 
ajpply  from  the  Black  River,  acriwsi  which  a  stone 
darn,  4  ft.  high  and  85  ft.  long,  forms  a  basin, 
from  which  the  water  is  paused  through  a  stone- 
walled filter-bed,  of  4  ft.  of  sand,  to  the  pump. 
A  Wurthington  pump,  of  1,000.000  gallons  daily 
capacity,  raise*  the  water  100  ft.,  into  a  plate- 
irou  tauk,  84  ft.  in  diameter  and  20  ft.  di-ep,  set  on 
a  stone  masonry  lower,  Hilt.  high,  the  wall  of 
which  is  ft,  ri.  i lock  at  bottom  and  21 ,  ft.  at  top. 
The  tauk  is*.."i  ft.  higher  than  the  city."  Distribu- 
tion Is  by  8  nnlea  of  cast  iton  pipe." with  50  Ore 
hydrants,  10  gates.  173  taps  and  J  meter'. 

The  town  pays  $60  each  per  year  for  fire 
hydrants. 
'Service  pipea  are  of  galvanised  iron. 

The  population  in  18*1  waa  4,500.  and  the  dally 
consumption.  800,000  gallons. 

No  financial  statements  are  furnished. 

F.  R.  Persons  is  Secretary.  Treasurer  and 
Manager  of  the  company. 

(XX'XIV.  —  FRANKFORT,  X Y. 

Frankfort.  Kenutosv.  in  tat.  is°  I2"N.  long.  tMv 
54  W.  on  the  Kentucky  Kiver.  is  on  an  elevated 
plain  between  the  river  and  a  bluff  which  rfaee  to 
a  height  of  130  ft.  The  river  Howe  in  a  deep 
channel  of  limestone  rock. 

It  was  incorporated  in  1780.  Water-works  were 
built  by  the  town  in  1841,  after  the  plans  of  James 
Judge  '<?>  taking  the  Bupply  from  a  spring  2> ,  miles 
from  the  town,  to  which  the  water  is  conveyed  in 
a  6-in.  cast-iron  pipe.  The  spring  is  38  ft.  above 
the  town.  A  dam  of  Btone  waa  built  three-quarters 
of  a  mile  from  the  spring  to  make  a  stoarge  reser-  i 
voir  for  the  waste  water  of  the  spring  in  the  wet  I 
season,  and  a  I '.'-in.  pipe  laid  from  it  to  the  town. 
The  Btone  dam,  300  ft.  long,  3ft  ft.  high,  10  ft.  wide 
at  bottom  anil  3  ft.  at  lop,  has  never  held  water 
enough  to  make  this  reservoir  available,  and  the 
pipe  was  so  poorly  laid  that  it  has  never  lioen  used. 

The  wabr  of  a  spring  is  led  to  a  reservoir  30 X 
80  ft.  and  0  ft.  deep,  built  of  stone  masonry. 

Distribution  is  by  cast-iron  pipe  of  4  u'nd  3-in. 
diameter. 

There  are  no  lire  hydrants,  8  gates  and  500  taps. 
Service  pi]>es  are  of  leixl  anil  iron. 

The  population  in  1«H>  wag  fl.&79.  The  con- 
sumption is  not  known,  and  no  fjnnncial  statistics 
are  given. 

B.  F.  Meek  fa  chairman  of  the  Water  Committee, 
and  Samuel  J.  Shea  the  Superintendent. 

[to  fk  cwiuuirn  ] 


worka.    Service  pipes  mittee.  statistics  and  water  rates  of  Attlchomugh. 

Mass.  From  F.  It.  Penuim.  Secretary,  statistics  Of 
the  water-works  of  Klyria.  O.  From  Samuel  J. 
Shea.  Superintendent,  statistics  arid  water  tales 
of  the  waber-worka  of  Fiankfort.  Ky. 

"8.— Poirning- 


47M.  entitled  -A  Bill  authorizing  th. •  Frcndent  to 
appoint  a  fiwxiiwit  of  e Jcpcrt s.  skifl.xf  in  the  in- 
reitigation.  production  anil  use  of  metallic  tub- 


CoKBEtTIos  — May  SO,  1882,  p. 
foirw.— Lest  line,  for  James  B.  SOves,  read  ./ami* 
II.  Sine*.  Mav  18.  p.  IM.— Virginia  Ofjf.— There 
are  11  miles  of  distribution  pipe  (not  2ft)  and  2,00(1 


FRAUDS  IN  PHILADELPHIA. 


Th. 


ub-commtttee  of 
i  appointed  about 


hat  ttie  work  tor  «a  men  uie  cuv 
$1,848.25  reallv  coat  ouly  $770.64. 
lie  city  of  $1,077.01. 
the  above  investigation  and  re- 


sfniirr*  ontf  olhtr  structural  material*,  to 
frsfa  and  experimrntton  iron,  tteel  and  lAhcr  ma- 
terial* used  in  the  eonttruclian  of  britlgc*.  build- 
ing* and  mechanical  tdruttum  and  dciluee  uteful 
rttlen  therefrom."  were  unanimously  approved  and 
a  committee  appointed  to  transmit  toour  members 
of  Congress  the  semluient  of  the  Club  upon  this 
subjret.  and  to  bike  such  action  us  might  beet 
further  I  be  InKlTst  in  this  bill. 

The  following  were  declared  elected  active  mem- 
bers of  the  Club,  viz.:  I.  H.  Winrate.  W  in.  J. 
(!rnv,  Samuel  Rea.  Wit),  Lnrenx.  Wm.  fc.lart- 
ridgc,  Win.  H.  IVrbyshire.  K.  M.  Seitr..  W  '.*>  ■ 
Coe,  1).  W.  Flickwir.  W.  C.  Wethenll,  Washing- 
ton Jones  and  W.  M.  Black. 

Mr.  Ru»ell  Thayrr  exhibited  a  section  of  an  un- 
derground conduit  for  electric  light,  telegraph  or 


llARTTOkD.  Mav  24.— The  contract  for  building 
the  Valley  Railroad  extension,  from  th 
Springfield,  Muss.,   has  been  awarded  to 
Drw-sbeck  &  Co.,  of  New  York. 


,AL  INTELLIGENCE. 


Pnil.At>KI.Pt!IA,  May 
the  Watert'ommitteeol  Coiuicili 
a  month  ago  to  investigate  the  charge  that  only 
$300  worth  or  brick- work  bad  been  performed  at 
the  Belmont  Water-works,  for  which  services  the 
city  was  charged  $1,800. 
Chairman  Bains,  of 
a  report  which  stated  that  the  committee  bad 
appointed  measurers  who  were  Instructed  to  in- 
vestigate certain  brick-laying  work  reported  aa 
having  been  ilinr  at  the  "Belmont  Works  during 
Jauuary,  Fel  ruiiry,  March  and  April  of  the  cur- 
rent year.  This  committee  reported  aa  a  result  of 
its  measurement  that  the  work  for  which  the  city 
had  been  cl.arg.xl  ti  l 
an  excess  against  the 

As  a  result  of 


port,  the 
the  28.1 : 

"  M'Arrm,.  Dr.  William  H.  McFadden.  Chief 
Kngineer  of  the  water-works,  has  by  the  mis- 
management of  his  department  shown 
spicuous  want  of  the  ability,  care  and  e~ 
requisite  to  the  proper  administration 
therefor,  lie  It 

"  /6a.  Ired,  by  the  joint  committee  on  water- 
works, that  the* said  William  H.  McFadden  be  and 
he  is  hereby  respectfully  requested  to  resign  bis 
isjsition  as  Chief  Kngineer  of  the  water-works." 
•  •  a  •  a 

■I  have  not  been  asked  to  speak,"  said  Dr. 

McFadden.    '-I  have  had  no  opportunity  to  de-  ~.  ■--  -  - 

fend  myself.   The  workmen  desire  to  be  heard.   1  direction,  tke  water  in  tbtt*  wfk  ^^i^^11^^ 


fo  B'uV.XS  IK  !*»« 
as,  MrSM  ..7la(rr«<  llkof  m»,  U/ar..  uj. 


(ll*Ti_<'t  . 


OAS  AND 

rtoiimuxo  run  tux  rVnaimaTs  to  IsverriOATR  — 
In  Uie  town  of  Itiga.  this  county,  the  only  relial.ls  well, 
are  art«sUii.  There  an'  a  large  aunil-r  of  thee-  wells  in 
use.  From  the  center  of  ths  town  north  and  south, ^and 
niimiug  Iwck  to  the  west  part,  these  well,  range  from 
TO  to  130  ft.  deep.  Id  s»me  of  them  lbs  water  rises  to 
ths  surface,  and  it  Is  believed  that  they  all  striks  the 


vein  of  water,  the  differencs  in  ibe  depth  being 
to  the  conformation  of  the  ground.     A  day  before 
of  a  northwest  wind  or  a  storm  from  that 


have  no  intrresi  in  their  testimony.  When  I  come 
Btf ora  a  pr.  per  tribunal  I  will  a  tale  unfold  of 
which  gentlemen  here  little  dream.  For  nine 
vears  1  have  ls»en  bounded  and  abused.  Why '? 
Because  1  have  suffered  no  man  to  control  me; 


because  I  broke  up  the  East  Park  Reservoir  ring; 
because  I  exposed  fraudulent  claims  against  the 
city,  and  because  I  sent  Water  DcjairUncnt  thieves 
to  the  Penitentiary.  My  authority  is  not  com- 
mensurate with  my  responsibility.  I  must  depend 
upon  subordinates,  and  am  not  permitted  to  ap- 
point them  myself." 
Dr.  McFadden  is  to  be  heard  ou  Monday  next. 

L0OK1NO  INTO  THE  STARK  FIFK  tXiXTKACT. 
In  obedience  to  a  resolution  recently  passed  bv 
Councils,  the  gas  committee  yesterday  aftern<x>n 
held  its  first  session  to  inquire  further  into  the  con- 
tracts by  which  tho  gas  trustees  In  1879  inflicted 
upon  this  city  a  loss  of  $7,610  in  the  Jesse  W.  Starr 
$46.1)00  4-in.  pipe  contract.  Waller  Wood,  of  H. 
D.  Wood  &  Co.,  prixluocd  a  letter  from  Chief 
Engineer  Park,  under  dateof  Aug.  20,  1879.  invit- 
ing proposals  for  10.000  12  ft.  lengths  each  of  3  and  ,* 
4-ln.  cast-iron  pipes,  standard  weight.  In  response  lbe  lnMe  The  company 
he  bid  to  furnish  the  8-in.  pipe.  11  lbs.  to  the  foot, 
at  13-'',,  and  the  4-in.,  16  lbs.,  at  22 tv  cents  per  foot. 
Subsequently  he  saw-  Mr.  Park  and  James  McManes, 
was  told  that  heavier  pipe  would  be  required, 
and  asked  to  frame  a  new  bid  for  8-ln.  pipe  weigh- 
ing 12' .;,  and  4-in.  pipe  weighing  18  lbs.  to  the  foot. 
He  bid  "l«  9-10  and  28  9-10  cents  respectively  per 
foot.  The  contract  was  uwarded  to  Mr.  Starr. 
The  clerk  read  several  extracts  bearing  upon  the 
matter  from  the  record  of  former  investigation. 
The  investigation  will  bijTOntinued.-/,nii«uVfoAiu 
7W*.  22W. 


ENGINEERS'  CLUB  OF  PHILADELPHIA. 


Kcconl  of  Ibyular  Meeting,  April  13.  1882. — 
President  Rudolph  Hering  in  the  chair;  24  mem- 
bers aud  1  visitor  present.  Mr.  J.  J.  de  Kinder 
read  the  first  part  of  his  paper  upon  the  construc- 
tion of  dykes,  banks,  levees,  etc.,  in  Holland. 

Misevlfaneous  communications,  etc.,  were  pre- 
sented. 

Iteardof  /?«*i«e.«  M,eti,,g,  May  6,  1882. -Mr. 

iffer  m  the  chair:  25  members  and  » 


to  be  eutlrelv  un6t  for  use.  and  the  water  has  a  strong 
and  very  .lUsgreralde  odor  The  only  way  the  farmers 
obviate  Ull*  diraculli  is  U.  d Ig  a  well  beMrto  lbe  borwrt 
one.  Up  the  pipe  below  the  po'"*  to  whirs  the  water 
rises,  and  let  it  run  Into  the  dug  well  to  settle.  But  all 
who  depend  on  the  water  in  the  bore  are  afflicted  with 
thl-  changing  of  >l»  character,  which  lnvar»al»ly  pr»- 
<  wte»  the  northeast  wind  or  storm,  It  acting  in  the  capa^ 
Itv  of  a  barometer,  which  never  fails,  but  which  i» 
exceedingly  dsvagrceslle  ill  Its  operations.  The  wrll» 
subject  to  tliese  changes  ar*  distant  about  twenty  miles 
from  tie  iwimtpinl  on  Lake  Erie,  the  w  bole  soutliern 
tier  of  tow  ns  in  Monroe  County  having  to  bo  crossed  to 
reach  the  bay.  At  all  othsr  limes  the  water  t«  appa- 
rently of  excellent  quality.— jldrioa  i»lic*.i  risua. 

Philapxubia  Oar— In  Common  Council  chamber 
President  lex  presented  a  erjmmimioatioii  f 
to  him  by  a  New  York  A«ociauon,  the  Hvd 
|  paay  of  the  United  State,,  through  W.  W. 
of  Philadelphia.   The  company  proposes  to  leaso  the 
(fas  Works  for  twenty  ysars  at  a  llvs  pet -cent,  rental 
oisw   a   valuaUoli  of   not   less   Uian  912.000.000, 
nor  more  than  91.V000.0W    All  ivseded  improve- 
ment.  will   be   made,    the  city  to  take    tbe  ad- 
ditional works   from    the  conii*,ny  at  their  cost, 
tbe  lessees  to  have  tbe  privilege  of  purchasing  the 
ppraisrd  valuation  at  the  explrattnn  of 
company  guarantees  that  IlliiminaUng 
gas  of  1?  candle-power,  ot  uniform  composition,  of 
density  not  to  exceed  .CSTO  and  containing  not  more 
than  ten  per  cent,  of  carbonic  oxide,  shall  be  delivered 
to  ths  consumers  at  91  3ft  per  1.000  cubic  feet.  Heat 
gas  can  be  supplied  for  II  par  1,000  feet  teeners]  Her- 
man HaupU  who  in  August,  187»,  proposed  to  furnish 
gas  manufacture.!  by  the  BeaUev  &  Gill  proee*  and 
pnaratua  b>  tbe  eitv  is  still  one  of  the  company  s  con- 
ulting  engineers.  K|)U!rtW  Rlltbor 

Pearson 

\V'st..r  C'omroitteo 
d  all  the  Keuublican 
ofttre-hrdders  iu  the  rlepartment  and  substituted  Demo- 
crats m  their  plaves.  The  committee,  which  is  mainly 
i-oroi»wisl  of  lViors  rata,  refrained  from  making  any 
changes,  lli'.ugl.  stmngly  urged  t..do  so.  until  the  new 
engine  and  boilers  had  been  placed  in  position. 

SCRVitT,_F.ngineer  E  C.  Davis, of  Northampton,  has 
l«n  engaged  bv  the  Town  Commute*,  of  V" 


raiting  engineers 

The  c.viuuiunlcntloo  was  signed  tiy 
ford,  William  H  Grenclte  and  Ji 
president, 
company. 


rvn.  Skrvicx  iw  Cakiirk.  — Th. 
of  Camden  City  Council  has  displ 


i. — The  Jreceipt  of  statistics, 
as  follows,  is  acknowledged  with  thanks  :  From 
Watt,  clerk  uf   water-work*  trusbea, 
waler  rates  of  the  water  works  of 


D.  McN.  Swuffer 
» is:t  -rs  pr.  -i  id 

The  memorial  to  . 
Milr. -logical  S-wiety.  asking  for  the  adoption  of 
means  by  which  a  common  ineridiau  might  be 
establLsbed  for  the  reckoning  uf  longitudes  and 
local  lime,  was  presented  an.l  utiutiiuu.ualy  up- 
pruved.  Tbe  pauiplilet  from  the  American  Society 
of  Civil  Engineers  upon  atandanl  time  for  the 
United  States,  Cai.ad*  and  Mexico,  accompanied 
bv  questions  to  intcri sbxl  (K-rsons  with  regard  to 
the  various  proportions,  was  prcsentixl  aud  dls- 


Mass,.  having  the  question  of  tbe  water  supply  . 
town  in  charge.  b>  make  a  survey  of  tha  Turkey  Brook 
route.  Including  the  |.  .cation  of  the  dam  reservoir  and 


the  water  main  to  IxaidviUr.    This  brook  sou  the  « 
side  of  Turkey  Hill  in  Weatbainpton,  and  would  give 
ExrthsmptoniHsariya2.-.0  ft.  he*l  of  water.   It  would 
nrcewutxte  nearly  four  miles  of  main  pipes  to  reach  tn» 
village,  but  iiued'or  tho  way  the  1 
straight  line  with  easy  JI 
preliminary  survey  of  „ 
year  by  the  students  under  Prof. 

W  \trr- works  .Association.— The  officials  of  water- 
works In  Now  England  are  about  toorganias  all  ajsnclo- 
U,m.  Kuch  a  society  will  he  of  great  service  la  advanc- 
ing w  of  tbe  i 


main  pljies  to  reach  tho 
larsw  could  he  laul  in  a 
and  a  dow  n  grade  A 
•  route  was  made  last 


Com-      The  objects  sel  forth 


number  H.  R. 
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two  propositions  before  it  for  the  building  of  water 
work*,  and  both  an?  considered  o-lvsnta«eous.    A  com 


to  took  into  the  matter,  and  '  its 
■  wiU  soon  be  take*.  '  f  1 


.    The  ssodus  operandi  of 
detecllnic  leaks  Has  follows:   Place  a  key  on  the  stop, 
tarn  the  same  ptrile  off;  then  sn  ew  the  detectoron  tbe  ; 
place  your  ear  to  the  detector,  and  if  no  sound  Is  ! 
lit  t<  evident  that  no  flow  of  water  extorts.   If  a 

the  stop 
leak 
» the  box  i« 
I  through 

same  tnservice  pipe  or  stop,  and  then  opply  detector  to 
tbe  rod. 

Oas  Woaxa  —The  contract  for  tbe  stone-work  of  the 
new  aas  works  of  Erie,  Pa.,  baa  bean  let.  and  operations 
will  be  commenced  in  a  few  days. 

CHXArXR  I.SHl'RANOK  ASD  A  WtTfk  StTrTLT. — (ilL 
VESTOM,  Tel.,  liar  *>.  1888.—  There  can  be  noquestlon 
as  to  tbe  great  benefit  to  be  derived  bv  (lalveston  from 
bountiful  supply  of  fresh  water,  when  obtained ;  but 
while  waiting  for  this,  under  the  plan  now  before  the 
City  Council  for  its  approval,  which  plan  provides  that 
work  thereon  may  be  commenced  within  six  months 
after  adoption  of  the  ordinance  and  to  be  completed  In 
M  or  more  months  thereafter,  la  there  not  a  preeslnjr 
need  for  a  system,  using"  tbe  salt  water  from  the  bay,  if 
only  for  the  extinguishment  of  Area  I  I  propone  sub- 
mitting to  tbe  council  at  its  next  meeting*  proposals  from 

Erties  competent  in  ercry  partirnlar,  capable  of  giving 
nd  in  any  amount  for  faithful  performance,  to  fur- 
nish in  tbe  district  Mfrgeeted  a  perfect  system,  engines, 
boilers,  pumps,  necessary  buildings,  hydrants  (triple- 
plug  hydrant  at  every  afreet  Intersection),  complete : 
when  (and  at  any  subsequent  tiwi  as  a  teat  eijelit 
streams  are  to  be  thrown  bj  avertical  height  of  1 00  ft 
each,  for  HH.oOO  The  plan  may  he  variously  m<«Hfted 
down  to I4IJ.8T6,  always  ready,  only  requiring  bow  to 
be  sttsu-hed-  It  can  be  completed  ready  roc  use  within 
sax  weeks  from  date  of  contract,  if  required.  The  pipes 
will  be  treated  to  resist  the  action  of  anil  and  climate. 
It  may  be  extended  in  any  direction  when  required,  sav 
to  the  cotton  presses,  depjts,  etc.  When  fresh  water  is 
obtained  this  system  may  be  adapted  to  its  use  at  short- 
est notice.  In  tbe  meantime  It  will  have  paid  for  itself 
twofold  if  no  fire  has  called  for  it*  Hrrlee.  First,  to  the 
tajEiwyers  by  a  reduction  In  expenditure*  for  tbe  fir* 
department.  fWond.  to  tha  property  owners  by  •  re- 
daction of  insurance  premiums  all  within  three  years 
from  lb  adoption.  Is  not  this  plan  worthv  of  consider* 
tion  t  There  are  no  "millions In  it;"  not  a  dollar  to  any 
person  except  the  contractors.  C  H,  Mamix. 

Wiix  Bt'lLD  Watxs  Wonjcs  —  Parts,  i  int..  Canada, 
will  build  $80,000  worth  of  water-  works. 

loan  Nss«rrtAT«D. — The  new  FWnnvllle  itVi  4', 
per  rent  water  loan  has  been  negotiated  to  the  exb-nt 
of  $30.,<»x>. 

KrwKxuiir*.—  Tbe  Board  of  Public  Work*  of  Cin- 
cinnati adopted  a  reanlution  authortunc  the  engineer 
•f  the  water-works  to  proceed  with  the  construction  of 
an  engine  in  accordance  with  plans  and  estimates  al- 
ready made  by  him.  The  engine  in  needed,  in  order  to 
'    during  the  summer.   It  will  nave  a 


aary  to  extend  dam,  115.000;  to  protect  the  canal  from 
flooding.  Sla?,D0O;  for  work  and  material  to  complete  the 
'am.  IM.V'51,     making  a  total    appropriation  of 
1 .48D.ie7W.iro.    Pull  authority  to  obtain  title  to  all  land 
J    Bell    Assistant  necessary  by  coodeni nation  la  given  the  Secretary  of 
Water  works,  baa  w«r  and  Attorney  General. 

BLECTRIUITT. 

WttL  Chi  ELBcrnlcrrv  —  A  special  election  in  Xenix. 

i  favor  of  electric  light  by  a  largo 


O.,  recently  resulted  i 


will,  its 


The  BRaJMU am  i'aiilc  Hem 
aawrt,  positively  be  carried  out. 

rit'  iiiMKi)  Et.m-TBU.- I.nntT--It  w  prap-iaed  to  light 
Dubuque,  Iowa,  with  alartrte  liRht  —  l>fl,000  candle 
jjcwce— Un-ated  on  eight  to  wren  at  prominent  point*  in 


a  supply  Jui 


•  city. 

Tin  Bicu  BwaH  Electric  Light  Company,  of  New 
England,  hsve  filed  articles  of  iiicvjrporntton  at  Albany. 
Capital  *2,'*  ».0U0. 

ExfaUUMaurr  is  an  UDdcrirroond  telegraph  will  he 
made  by  Mr.  Warrrf  1,  a  well  know  a  brass  founder  of 
Pittsburgh,  Pa.  Hiybt  hu  been  granted  by  tbe  city. 
The  cable  to  be  used  In  this  experiment  is  of  corrugated 
lead,  1  loch  Id  diameter,  perforated  wilo  Are  small 
holes,  each  of  which  is  insulated  in  a  composition  which 
la  the  Inventor V  secret,  and  wrapped  In  cotton  is  a  fine 
c«»pper  wire.  Thin  cable  Is  capable  of  being  loct«Med  In 
ti/e  and  rapacity,  and  if  it  is  operated  .ucowsf  ully  wires 
ran  be  no  Laid  under  ground  at  lea*  expense  than  they 
can  be  utret^hed  on  polae, 

STREETS,   DRAINAGE,  ETC 

RcciJLstATia.i  or  Tin  Potoxiac  Ritkb  Flats. -The 
Senate  ctiiiimlllee  on  improvement  of  the  river  front  at 
Washington  exatuiued  CoL  Clou.  K.  Warimt.  of  Newport. 
H.  L.  as  to  the  effect  of  the  BaU  and  the  beuellte  to  be 
obtained  from  the  protected  iuiprovemeul.  He  testi- 
fied that  on  the  lMth  of  last  August  he  made,  at  the  re- 
quest of  CoU  Rockwell,  an  Hi»peeUou  of  the  White 
House  and  grounds,  with  tlie  view  of  r..-..uitt>eiidlog 
aanitary  imprnvcraenta.  In  the  hprinR  of  1NMO  he  pre- 
pared a  paper  to  be  read  brfor  the  nrnithaonian  Insti- 
tution, a-.d  before  preps.riiur  that  be  took  occasion  to 
examine  tbe  Potomac  flits  and  the  Atuscoatia  data  very 
tburouKhly.  He  had  also  examined  tbe  late  Malar 
Twining'*  i  lan  of  reclamation,  and  had  talked  with 
bum  about  It  He  would  approve  part  of  the  plan,  but 
would  change  the  imieeJ  isMer  of  the  work  some- 
what. He  rvsrantod  a  thorough  «v«tetn  of  sub-soil  drain 
sirs  for  the  low-lying  portions  of  tbe  city  as  necessary  in 
order  to  remove  the  prevailing  muse*  of  disease.  In 
order  to  provide  such  a  system  for  the  low  grounds  It 
would  be  ni-mnrv  to  have  the  subsoil  drainage 
empty  into  a  canal  made  for  that  fiarpoa>,  to  get 
snfaclent  fall,  and  it  would  have  to  be  reniovod  from 
that  canal  and  into  the  river  by  pumping.  Hurh  a 
thorough  system  of  under  drainage  as  hu  proposed 
would  obviate  the  necessity  of  filling  tbe  flats.  In  abort, 
be  would  drain  them  dry  and  keep  them  dry  {first 1 
building  a  sea-wall  between  then  and  the  river!  by  this 
system  of  under-drainag*.  The  proposed  plan  would. 
If  carried  out.  be  beneficial  lo  the  health  of  the  city, 
but,  he  believed,  not  to  the  extent  the  committee  was 
seeking.  It  would  undoubtedly,  though,  be  a  public ' 
benefit  to  All  the  data. 

of 


from  Dcfrnes  to  I  streets  northwest;  Nineteenth,  from 
M  to  N  streets  northwest;  Twenty-el  xth,  frorn  Peira- 
evlvania  aveoue  to  K  street  northwest;  Twenty  ninth, 
fmm  M  lo  N  streets  north  sett 

The  bids  for  grading  and  regulating  Booth  Capitol 
street,  ami  granite  block  pavement*  on  the  other  streets 
named  above,  were  as  fotlowi: 

James  Hevnotds.  grading,  per  cubic  yard,  lttc. : 
hauling,  lc;  gra veiling,  He.  setting  curb,  s\'c. ;  laying 
gutters,  inc.;  laying  brick  sidewalks.  l«c  ;  laying 
granite  block  pavruients  on  C,  between  First  and  Tolrd 
streets  ncrtbaast,  76kc. ;  on  Third,  between  C  and 
D  streets  southeast,  Yol^c. ;  on  C.  between  Hecnnd 
and  Third  streets  northeast,  7T>' jc  ;  Fir.t,  lietween 
Massachusetts  avenue  and  H  street,  7SWc.;  First, 
between  Defreea  and  I  streets  northwest,  74^c ;  Nine- 
teenth, between  M  and  N  streets,  80c ;  Twenty  sixth, 
between  Pennsylvania  avenue  and  K  street  northwest, 
HOc, ;  Twenty  ninth,  betwssa  M  and  5  streets,  7o',c 
Mr.  Hiuea  tcurrrsiponding  flgureal.  IBc..  — ,  18c,,  10c, 
aOc.,  He,  ftllc  ,  — ,  — .  6Hc.,  69c-.  — .  — , 
14c.,  76c.. 
Hussev.  UOc 

7Hc.,  7»lc,  70c, 
•..  16c.  He..  HOc.. 

John 


IV  D 


,  «4c  ,  IWC 


— . '  Tbos.  Jovce, 
Ttt,  71c,  78c, 
Jfc,  Sc,  11c. 
Trie,  Trie, 
11c,  flflc. 
Cud  more, 
61c,  64c. 
Morris  F. 
84c.  86c. 


96c,  ><c,  lSc,  IskL 
75c,  Tit,  70c,  711c. 
85c,  10c.  78c.  76c,  76 
Patrick  Malooev.  88c,  < 
64c.  68c,  67c  ,  68c.  «8c. 
19c,  'vc,  18c,  10Hc,  18c  ,  9c,  «5Uc  ,  rlrlc, 
61c  .  Age,  69c,  Wiic    HaRiael  a  Mills  and 
Tally,  Inc..  t^c,  «c,  14c,  9Bc,  14c.  84c, 
80c,  Mile,  80c..  78c ,  <8c 

Asplinit  Pavetnetit— A.  1+,  Barber,  Sixteenth,  from 
N  to  K  streets,  asphalt.  $2.96;  granite  block,  (8.68:  C, 
between  Third  'and  Four  and-a  half  streets,  asphalt, 
(S.SI1;  granite  block,  $8  5K  H.  L.  Cranford,  Sixteenth, 
from  N  to  R  streets  northwest,  asphalt,  ti  88;  granite 
block,  $8.60;  C,  between  Thin!  ami  Fmir-and-a  half 
streets,  asiihalt,  $2.ii8:  granite  block,  $8,01). 

The  material  in  all  cases  of  granite  block  to  be 
furnished  by  the  District.    No  swards  have  been  made. 

Skweraoe  Hyhtbm — At  a  mass  meeting  of  citisens  of 
Lake  View,  HI  ,  held  Haturday  night  last,  to  consider 
the  question  of  constructing  an  independent  system  of 
sewerage,  resolutions  were  passed  instructing  the  trus- 
tees to  conclude  negnsiatlons  with  the  city  for  the  use  of 
the  Fullerton  avenue  conduit,  and  if  the  city's  consent 
was  not  obtained,  to  commence  the  construction  of  an 
Independent  system  on  the  line  of  Fullerton  avenue 

St.  I -net*  expects  to  pay  $100,000  damages  resulting 
from  tbo  Mill  Creek  overflow. 


C.I 


till 
laid  before 


Ahtemam  wxi.m  are  to  be  bund  at  every  water  rta-  has  appropriated  $5<IO,0iX)  for 
tion  along  tbe  line  of  the  Urorgia  Central  Railroad. 

The  Corliss  PrMrTJto  Kiioiiiga,  originally  built  for 
tbe  dty  of  Boston,  were  Inspected  by  the  city  orocials  of 
Providence  on  last  Bittirday.  They  are  now  toe  prop- 
erty ol  Pn>vld»»c»,  and  are  pronounced  satisfactory. 

Hxpomt  Water  CoxtxutuaiONKiui  or  St.  Louis.— The 
total  cost  of  operating  the  water-works  and  u; 
system  last  year  was  $808.6811.  an  increase  of  $88, 
over  the  previous  flscaJ  year.  The  three  low-service 
engines  ran  1 4,878  hours,  used  8Tt8,774  bushels  of  coal, 
and  pumped  U,0;I8.4I9,(KH)  gallons  of  water  during  the 
year.  Tlia  three  high  iiressure  engines  worked  111,814 
hours,  used  88a,HUS  husiieW  of  coal  and  pumped  U,fCt8,- 
41k>,O0(>  galsona.  The  total  expense  of  rt  pairing  and 
operating  the  six  engines  was  $1S-I,487,  nividn?  into 
•511,087  for  labor.  $181,476  for  cool  and  $7  670  for  re- 
pairs. The  cost  of  pumping  1,000,0*10  gallc-ns  by  the 
low  service  engines  was  A>.8tV.I.  and  bv  the  high  service 
$18,046;  total,  $18,375.  The  quantity  or  asdlmeo^ 
removed  from  the  settling  basins  during  th 


AND  HARBORS. 

The  WoRg  or  Dsxioiso  tb»  Wssninoron  (D. 
Channel  of  the  river  is  lUII  ] 
and  the  island  formed  by  the  ■ 
acres  In  ares. 

A  Bin  Dtjcs.— A  Frenchman 
Academic  a  brilliant  scheme  for  producing  perpetual 
spring  In  Kuglnnd  stid^Frsni^JiT^ronUrartlnK  »t"J*« 

cold  currvnta  of  water  and  flosting  toa. 


RATLR0AD8 

Wi  can  scarcely  cisnprehend  the 
rallrotul  work  being  done  beyond  tts 
are  going  quietly  about  our  business 
are  at  wots  forging  a  passage-way 
through  the  mountains  and  ravines  < 


msgnltude  of  nks 
1  Pecos.  While  we 
,  hur  dreds  of  men 
for  tha  iron  horse 
if  Western  Texas. 


'  yards, 


eters  we 


$8,876.    One  hun^lred 
Tbe  daily  consump- 
I  present  the  water-pine 
>f  8-ltK-h,  II.88U  feet  of 
H.570  feet  of  8-inch, 
ovit  of  18-Inch.  4-J  odH 


181,1110  cubs 
and  tfairty-fotir 

lion  wss  i7,r«X),IXKI  galkms  Ai 
laid  In  St.  I^ulls  K  :  AS,  114  feet 
4-lnch.  SAV,  107  feet  of  U-lnch 
46  HVI  f«et  of  10-inch.  5U.6S.V  f 
feet  of  I.Vin  h.  8S,l:l8  feat  of  30-Inch,  16.1170  feet  of 
80  inch.  :C1.8I3  feet  of  36-inch  ;  total,  1, 18ti.su  feet, 
equal  to  ITjl  4-6  miles,  of  which  47  7.10  miles  were 
laid  since  tlctobcr.  1*77.  or  umler  the  new  charter. 
During  tbe  year  SK:v:lo.tVj  was  expended  in  removing 
the  sedlinint  frjm  the  old  reservoir  on  Benton  street, 
and  rniilerlsl*  were  sold  from  this  reservoir  to  the 
amount  or  $l,',l78.80. 

The  W  itex  Srrrt.r  Btt.i-— Tbe  hill  to  Increase  the 

wnl.-r  supply  of  the  District  to  come  up  in  the  Senste 
asunflnished  buuness,  directs  tbo  Secretary  of  War,  sf- 
ter  making  provision  for  necestnry  surveys  and  acquire- 
ment of  title  to  the  lard  necessary  lo  extend  tbe  aque- 
duct from  it*  present  terminus  to  tbe  high  g-.mnd  north 
of  Wubl'igton,  near  Hth  slr«-t  ex  end  and  to  con- 
struct at  Ihst  |»iint  a  reeervulrof  caparitv  of  not  less 
than  :«10.0l«i,'KSl  gallons,  tn  ere.  t  llie  neceesarv  gate- 
btm-e-.,  lay  ii*-.-v-#..-iry  main  connecil-m*,  etc..  and  also  to 
complete  the  dnm  at  (ircst  Kalli  M  s  h-vel  of  1  IS  feet 
aisive  tele,  and  extend  it  acrim*  I't^nn'H  InIsuiI  to  tbe 
Virginia  shore.  Th 
fir  land  for  tbe  nqi 

for  the  extension;    for  main  connections  $1HG, IIIO,  1 
|iay   for  laud  for  reservoir  $85,250;  for  wo'k  slid 
iniitTisI    In  constructing  reservoir  and 
(i  11,878  75: 


Tug  handsome  little  city  of  Willlanssport  la  in  trouble 
about  its  paveinenta.  This  is  not  a  parllcularly  new 
thing,  hosever,  since  the  city  has  been  in  trouble  about 
the  pavements  ever  since  they  were  put  down  ami  tbe 
municipal  debt  was  put  up.  But  the  present  trouble  la 
rather  d  irTi-rant  from  the  recent  ones.  The  time  has  come 
wben  something  most  be  done  about  replacing  the  pave 
-  ment,  which  a  doaen  years  or  so  ago  cost  tbe  city  some 
thing  like  half  a  million  dollar*.  It  is  all  worn  out  and 
tlie  streets  are  iu  a  disgraceful  condition.  Strange  as  it 
may  err  in.  there  are  those  who  favo,'  repavlng  with  the 
Nk-holsou  blocks,  although  the  oxnerltuent  with  them 
has  been  anything  but  satisfactory  The  chief  recom- 
mendation Is  that  wood  is  cheap  in  Wllllamspnrt.  One 
thing  the  dtixens  will  prubaUv  not  do  ton  lime,  no 
matter  what  kind  of  pnvenient  tbey  decide  up  si;  They 
will  not  ran  luto  debt  another  six  or  seven  hundred 
thousand  dollars,  T) 
km  disposed  of  oy 
little  sh 
Time.*. 

Sis  in  Stinrxr  —  A  survey  for  the  proposed  sewer 
on  Pleasant  stn  et,  Northanl|ibsi.  Mass.,  is  being  made, 
tbiMixh  on  iiut  what  plan  It  will  be  couatructel  is  not 


They  have  teamed  that  debts  can  only 


theet  IsmiivrsrsrsTv  — The  B<eion  Board 
11  has  passeil  order*  to  pnve  Broadway  extei 

nil  expanse  of  $1*1,800.  U 
■eter  avenue.  U'twecu  r>:w 
enseof  $-i'>.i««):  to  grnd 
etween  th-  New  York  am 


ilk-  < 


lil.i 


1: 


small  v 
the  Bid 

Swell  streets,  at 
gravel  Norfolk  street 


Alder- 
n  with 
a  pave 
rraud 
and 


he  bill  appropitab-*  $51,870  t"  l«v 
ijii«duct  extrusion,  and  $.V.».i..v:t  t..".r) 

1115,100 

r  wo-k 


Kn^Uml  Kttiltxiad  bridge  ami  Walk  Hdt  itmit.  at  a  mat 
.  f:>,.HK>;  Ut  erode  and  gravel  (*unblux  avenue,  from 
Haiirvrck  to  l'lea*ant  >ireet,  at  a  ctmX  nf  f  15, '•$>.;  to  an- 
iWivtrau.  n  »•  1  uninlamb'  a  portion  nf  NVpotinet 
ATrnuf*.  1*  * v-s  —  ii  Ptipt*'s  Hdl  and  NeponaiH  HlVfC,  at  an 

t'XPl  lW  flf  *|.\lr00_ 

Eiohtekx  Pl  blic  Dm  itCM,  (^nfcting  In  tbe  norrtvatv 
over  $1001.000,  are  now  being  built  »u  U'nUsb  Cimuty. 
Ind. 

lUiw  n.R  STiiitKT  W.mKK  -HuIrt  .ji^imnI  before 
tlie  IhMrf  t  V  mtmivinnor*  for  c^dini;  «"d  n'KuUUnc 
H-iutli  Cupil<il  ntreet.  (mm  M  i;i«-t  t»  tli  ri*«-r,  tin* 
wurk  ^«mtHtiiiR  of  uradiu^.  inrtmlin>:  ttn-  baulli.if, 
grit wllit);,  in%ln«{-  t>t  blur-itoiM!  imrb.  tvihbla  llON 
Kiitt*r»  and  brH'k  r>iilrwall:it.  Alw.  fur  laving  a«phalt 
l«Tenn*nt  mi  Slxtveitrb,  fmeu  N  lo  H  -tre  t*  t.i>rtliw<-rt, 
ftinl*  ,  fmm  Third  to  Kour-aml-n-half  Jrtrret«  uortha-eM. 
Abo  gramU  bl«  k jtav«-iiM*iita  «mi  V,  from  Fir>t  to  Tbtrd  ; 


and  thri«>rb  traiuti  from  8an  Franclacu  win  cutoa 
vrhlrling  akmjc  here  almost  before  we  know  tt  Two 
years  a^».i  a  trip  from  ber»*  to  Kl  Paao  wt»  a  weary  and 
tedious  •  -ne,  ufieu  filled  with  danger  ;  tn  a  very  few 
uxtoths  ft  can  be  made  in  a  Pullman  palace  car,  right 
on  a  good  iwrtlon  of  th*  Una  the  vLmgm  ua*d  to  traerrw*. 
— San  Antonio  Kxpr***. 

THa  Two  Repubtics,  of  the  City  of  MexK-o.  mnarka  : 
Railway  coniftructkuii  advanr>f*i.  Kn>m  tbe  rapttal  to- 
ward tbe  n  rt  h  and  from  tha  Rio  Of  and*  south  the  Iron 
bands  are  hitatenfng  lo  rm-et,  Tha  day  la  rvot  far  dta- 
tant  when  the  conm>cUon  will  he  made,  and  the  taariat 
taklnff  the  car*  at  K«w  York  will  aliirht  in  tbe  City  of 
Mexico  with  hardly  a  change.  With  railway  com- 
inunkiatlion  aecompilshed,  travel  toward  Mexico  will 
.nomas*,  rommerre  be  'it  im  id  a  ted  and  the  two  coun- 
tries bound  in  closer  accord.  Tbe  Mexican  Centnl  Kail- 
road  is  |iusbi»ir  strnigbt  for  Ihv  nortltsern  frontier,  and 
Is  also  rapidly  ndvancinc  south.  Ttte  % 
this  road  la  truly  rviuarkable. 

KUBVBM  hundred  ateo  are  now  employed  on  (he  I 
line  extension  of  the  Milwaukee.  Lake  Shore  &  Wei 
Railway. 

It  ia  rumored  that  the  Oraml  Trunk  will  build  an  tx- 
ttension  frotn  "™ 
llaaUnjpi.  ' 

Grade 

road- 

NorwiTHSTArSMSO  the  work  on  tbe  International  Is 
now  »u<peudeU  iu  Mexico,  a  full  corps  of  ilraftsam-u  are 
kept  at  wtirk  nt  I^nn-tlo  In  mskiti;;  mace  ami  prvllli*  of 
the  work  on  tha  txlHOKlon  to  tbe  city  of  Mf  xl-^>.  tssdde*, 
the  work  on  t'le  rr»»fJv  ln*e  bridK''  ncroie  the  Rlotlrande 
is  being  pushed  rapidly  every  nay  tn  the  week.  Sunday 
pt«*1,  which  wan  «-ridonre  that  the  saspcnsMo 
teinporary- 


not exrepty'il,  w hich  mid 
ot  work  in  Mexico  is  only 

Tit*  Fremont  tV  Ijoti.ln  Rnllr.aiwl 
trltcgibhons,  of  PlatUmoutb,  There 
with  thet'hicwjco,  St.  Paul.  Minnear 
road,  by  which  tbe  latter  will  run  V 
when  the  road  is  cnmpletr*).  The 
thronfcb  au  en*v  cnuntrv,  nml  it  is 
rotd  can  be  Roinbi  d  for  t  usine>e  wj 
The  mvUibg  on  the  (Scotland  line  is  i 
weatlier  of  last  week,  aiwl  will  notb> 


h  nnder  cotitract  to 
Im  an  ArrongemeiiC 
4dU  <V  4  >maba  Rail 
*  trains  to  Unruln 
pmiitrted  track  is 
probable  that  the 
ne  time  this  year. 
lelBved  by  tlie  wtt 
fln.!>fat'd  thi*  month. 


reitular 

.ffUM  Hifl' 

Tnic  niKtnn 

utreev  northeast:  third,  from  C  to'D  streets  southeast; 1  w»wkof  «>»o-.l 


Tlie  lefidulnie  in  to  ta*  omipleted  bv  July  4.  It  look* 
row  ax  if  the  n-ad  wmild  not  t*>  •urraced  up 


tin.  taH  <rf  July.-.Siou*  Citv 


tScomd  to  Third  nti^U  northwt-t:  Kirst,  frt)tn  railways, 
.u-etu  avenue  to  H  street  northwest;  Kirrt  i    Hatvi  a  HA5 


o  WAntH  in  Red  O.ute  8w«mp  d*la>s  tbe 
minion  on  the  Viek»leurK.  Mbreve|arrt  and 
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and  *uvi*d,  and  blessed  unmix  Dm  wben  lie  see*  a 
pretty  girl  trying  to  rata  a  window  on  •  railway  oar. 
and  he  J(im)%  up  and  get*  in  abood  of  the  other  boy*, 
Indian:  "Allow  rx.  f"  oh.  *n  rourtoously  And  hot 
mvs:  ■  Oh,  if  you  plena*,  I  would  be  so  glad,*  and  tbe 
other  main  pswwngmt  turn  gmn  with  envy,  and  be 
leans  urrr  tic  hack  of  the  seat  and  tackles  th*  window 
In  a  knowing  way  with  one  band,  if  peradvsntur*  ho 
may  lorn  It  airily  with  s  simple  turn  of  the  wrist;  but  It 
kind  of  bolda  on,  and  b»  take,  bold  with  both  hand*,  but 
it  sort  of  doesn't  let  go  to  any  alarming  extent,  and  then 
he  poootU  it  with  his  fist,  but  it  ouly  seems  to  settle  a 
"  Usctle  "  rimer  into  place,  and  then  lie  comes  aruuml, 
and  *b*  get»  out  of  the  teat  to  give  him  a  fair  chance, 
and  he  grapples  tbe  window  and  bows  n]i  his  bark,  and 
lugs,  and  ]-ulu  and  sweat*,  anil  grunts,  anil  strains, 
and  his  hat  falls  off,  and  his  suspeudar  buttons  fetch 
loose,  and  the  v*m>liuel  U-  parts,  and  his  face  get*  red, 
and  his  feet  slip,  ami  people  Laugh,  and  iriaverant  young 
mail  in  remote  seats  grunt  and  groan  every  time  he 
lifts,  ami  cry  out,  '-  Now,  then,  all  together  !"  as  If  In 
mocker;',  and  be  Uuta  hi*  collar  at  tbe  forward  button . 
and  the  pretty  roung  lady,  vexed  at  having  bean  mad* 
so  conspicuous,  says  in  her  iciest  manner:  "lib,  never 
mind ;  thank  you  !  It  doesn't  make  any  difference," 
anil  then  calmly  goes  away  and  alt*  down  in  another 
■eat ,  and  that  wearied  loan  gathers  himself  together 
and  roads  a  book  uueidedown  oh,  doesnt  be  feelgood. 

Bridge Railany 
In 


Thi  8t  Paul.  Kaaarn  ft  Iowa  Railway  t'orapany  has 
been  Incorporated,  to  build  a  line  of  railway  from  M«. 
Paul  southward  to  Kaasnn,  llouge  Cou  tv,  and  from 
thence  to  tbe  Iowa  Htate  line  The  "(Boers  are  :  I.  K 
Cnadery.  President  .  William  Wheeler,  Vice  Preai 
dent  :  U  O.  Nelson,  Hecrvtary  ;  (horge  B.  .Arnold. 
Treasurer 

WaTATKVgit  the  future  amy  bring  about,  little 
credence  should  be  given  to  the  report*  from  New  York 
in  regard  to  an  accomplished  consolidation  -jf  the  Beaton, 
Hooaac  Tunnel  ft  Western  with  other  roads  Th* 
road 


at  a  point  at  or  near  tbe  month  of  John  Day's  Hirer,  up 
the  valley  of  said  rl  vera  distance  of  about  DO  miles  P. 
the  big  bend  of  said  river,  with  a  branch  from  said  line 
from  a  point  at  or  naar  the  mouth  of  Rtvk  Opeeh,  up 
tbe  valley  of  said  Rock  Creek  to  a  point  about  HO  miles 
distant  from  thr  mouth  thereof,  r  north,  a  line  from  a 
junction  with  tlie  nail  of  said  nompauv,  extending  from 
the  Halls*  to  Umatilla  in  the  Htate  of  Oregon,  at  or  near 
the  mouth  of  Willow  Creek,  up  the  vaficv  of  Willow 
Creek  to  the  town  of  Heppoer.  Fifth,  a  line  from  a 
point  of  Junction  with  the  invent  located  line  of  said 
cumisiuy's  rail  from  I  ntslllla  to  Baker  City,  at 
or  near  tbe  mouth  of  Mutter  Creek,  up  the  valley  of 
Butler  Creek  to  a  point  an  mile*  distant  from  the  mid 
point  of  Junction. 

Tux  Ca.naiiia.n  Psi'inc— WlKKifgu.  Mauitola,  May 
snj.— Oeu.  If  nasi  r,  recently  chief  engineer  of  the  Canadi- 
an PariAc.  was  today  committal  by  a  police  magistrate 
rial  on  a  charge  of  *i.pri<|<ti*tii>g  ..vita in  plan, 
d  by  tbe  company.    Ball  was  accepted  in  tl.OOO. 
Chief  Davidson,  of  the  Manitoba  Houihwestern,  has 
retired,  and  returned  to  Me-*  York,  W.  K,  Teaedal* 
being  appointed  acting  chief  engineer. 

A  Rack  to  UxviL'a  Laxx  tlrand  Korka  tMion.i 
ftfltoXkntfrr:  A  gentleman  whose  statement  can  be 
reli.sl  upon  arrived  in  Orend  Forks  y**t«r<lav.  *mi 
stated  that  lu  an  overland  trip  from  Devil  s  lake  be 


for 


ExrxmioK  Coaunjcrxo.  —The  Denver  Extension  of  the 
Chicago,  Burlington  *  (Juincy  froui  the  Missouri  River 
to  I>enver  was  completed  Thursday  There  ha.  been  » 
great  deal  of  enterprise  abown  In  U.  is  work.  A .  .S2 
as  three  miles  of  t.ack  have  been  laid  In  one  d 
th*  progress  of  the  work. 

Tkxah  lUxtt-A!.  Kaiuu.ai. -The  track  is  now  lot) 
mile,  from  Laredo.   Over  two  mile.  weraUid  on  May 

Tn«Bt.  I Aii-is  a.  Mas  Fuari  isoo.-a  dispatch  from 
Springfield.  Mo.,  «...  Engineer  M.  L.  K.nA.11  nf  ,i, 
Ht  Louis  ft  Han  rVunrisro  Railroad,  who  surveyed 
the  Arkansas  branch,  will  start  from,  this  place  next 
Monday  to  survey  a  line  of  a  |trouo*ed  larai^b  of  th. 

Hi  riugtleld  M  Harris,  Ark.,  golrur 
tark      No  definite  coucltaikin  has  yet  been 
the  r.mte  or  lit  objective  tsitnt,  which 
will  depend  largely  upon  the  re|wrt  of  Use  engineer. 

I'MiMsATKli  Riiaii.  -The  Ne*  I  Irlrans  /*i.u„„„.  stsi.  . 
that  Mr.  R.  T.  Wihou,  fonnerly  President  tfth*  East 
Tenneaws-.  Virginia  *  ( ieorgla  road,  ha.  iwumir.at.slar 
rnngcmeul*  under  which  be  prop.**-,  to  build  a  line  fn  m 
NewtWeans.  on  tbe  east  bans,  via  Bat.  „  R.,uxe  .„d 
W-kslmrg.  to  ahing  Deer  Crwk,  throush  the  Ys  »  " 
Valley  P.^Memphia.  Teon.,  wilh  a  branch  leading  frlmi 
a  iwlut  on  tbe  main  line  to  tbe  Misslasimii  River  on— 
all*  ArksiiMs  City,  sod  also  s  branch  from  near  Vk 


Tritro  Railroad  fi 
by  wi 
form- 


seemed  to  he  running  a  i 


across  two  huire  aurveyiug  |strtie».  On*  party  */»"  "■»•  L>}T- 1 
»-nt.,l  the  Ht.  Paul.  Minnea,.  ills  A  Ma,ilt.*a  Rail  ,H,r*  *»  ^  «"»  L  »Y- 
snd  the  other  the  Nortbarn  Purine  mad,  and  Is  .th      Thi  NobtmxSji  P. 

'  >  cianistiiy  has  in  its 

I  miles  of  completed  n 

'  '.'?s.!,'*"S'  n,li""-  ""-'"f  *  ^  "lleage  mi^i"  To" 
I.Sftl.or  an  Increase  of        mile,  since  Jan  1  i4i. 
Between  lit*  .  astern  and  western  divisions  there  is  a 

.     mm  nf  *tU  t  iniLs.        Ii         .^1.^.1..     1  .1  .....         .  " 


k-ki- 

I'Arirtc  HAiLwiAP  Ctmraxv  —This 
g  a  grand  race  for  the  Devil  a  I^ke  ojfau;  ha.  in  Its  eastern  division  main  Une"  im"7 
»  ben  dlstsnvered.  lastb  |wrties  were  emwmped   miles  of  ,,iui,*ted  road  and  in  its  western  dlvtsi  m  m«iu 


,.n 


on  holds  the  contract  of  the  Continental 
'ompanv  to  extend  tn*  rxavl  lo  Buffalo 
and  other  points,  and  should  tbe  courts  of  New  York 
decide  that  the  charter  of  the  ruad  la  a  legs.!  ova*,  as  is 
now  likely  to  be  the  result,  there  la  also  a  oontrar*  with 
respofssicilc  English  and  Canadian  partis*  to  take  the 
construction  nf  th*  road  from  the  hands  of  the  t  '<sili 
nenla!  Company  and  complete  it.  It  h  very  |srobahle 
that  live  re  will  be  important  det  ebiiimenls  lu  tsmuectlon 
with  tbe  Boston,  Houaac  Tunnsl  4c  V 
of  which  tbe  public'  will  be  advised. 


about  DO  miles  west  of  I  A/tmorv    The  Northern  Pacini 
surveyors  evidently  atarte.1  out  fruiu  thr  Mayvilie  tar 
minus,  and  whlla  IsiUi  wcr*  running  lines  in  the  gene- 
ral direction  of  Devil'.  I^ak*.  one,  Une  was  bearing  gap  of  Anil  miles 
toward  th*  north  of  Btump  lake  and  toward  the  town  ~ 
of  Watmliiskn,  and  the  other  was  brauing  toward  the 
sisith  shore  of  tbe  lake,  and  biward  FortTisUen.  Tlie 
same  gisntlciiian  alsi  brought  in  thr  infonnatlon  tliat 
tbe  foreman  for  Col.  O.  U  Towner,  of  the  Elk  Vallev 
Fanning  Company,  itarted  out  of  La  rim  ore  one  day  be- 
hind tbe  party,  with  a  complete  camping  outfit,  pre- 
pared for  a  limg  siege,  and  would  follow  the  surveyor* 
tor  tbe  on — 
will  go. 


that  4(10  miles  of  th  . 
t Sts.""'. ■"".oS"' 'Tr-  wuving  to  he  constructed  in 
iskt  only  1»«  nille^.  when  there  will  he  a  crintipoon. 
road  bets  ee.  lake  Muperior  and  Ml.  P,ul  in  the  East 
and  Portland  and  Pugyt  Bound  in  the  W.wt 
PBiiKisgii   Railway  Extkxkiom.   Ofltcers  of  ih« 

.SH)  miles  in  Texas,  are  In  Chicago  coofcrrinir  *Hth  ibl 
H*wS .Alton  IUllriad  t^iat.  art'  ' 


i'evtem  betide  long, 


A  COXTUirOltABY  a*v  .  the  Msnwas  buxst  U I  Vol  ra  I  Kail- 
road  Company  paid  it*  employe,  a  awmtfa'a  wages  on 
ToCTsdar/riut  is  still  about  seven  weeks  belli  nil  in  Its 
payments.  Tb*  em|MV>y<^,  a  bile  inclined  to 
are  still  willing  to  await  the  result  .4*  the 
atockholdert  meeting  on  Juaa  I.  when  It  fat 
for  " 


^fed'u^!"*1"*  *• 
George 
I  and  C 


extension  ,*  tbe  DeJattare*  Hnd- 
Canal  from  f»l*m  Falls  to  Caldwoll 
will  be  oumuleted  June  I.    This  doe*  away  with  tbe 
stage  line. — Bomton  Journal 


THX   As hu tin 
party  of  engineers,  uncW  irlvisjou  Engineer  Carrington, 
have  been  engaged  during  the  past  week  In  running  a 
line  for  a  branch  road  into  Ashland  fi  om  tbe  North 


IlllA 


-Ashland  I  Wis.  I  /1.s. 


Wi*coueln  Railroad.  Th*  new  road  win  have 
tracks  Into  town,  one  running  along  th*  bay  front  to 
the  taw  mills,  and  the  other  to  a  connectkiu  with  th* 
Wisconsin  Centrals  depot  ground*.  W*  have  not  seen 
th  ?  pmffl*  of  the  new  survey  yet.  but  are  Informed  that 
no  dlfflcnltle*  are  encountered,  and  that  th*  lilt*  will  be 
•nay  to  cnr»stru;*t.  with  light  grades  and  curvalur*. 
When  th*  work  of  building  the  connection  will  be  com- 
menced w*  era  not  Informed,  but  it  is  oonndantly  ex- 

Raiuboad  Coxstbcctioii  8w«  Jaxcabt  I.—  Niw 
Tom.  May  80. -It  wm.  as  Public  truly  aays,  astonish 
many  to  be  toM  that  tbe  number  of  miles  of  railroad 

^rt^hatftnet'cory*,r -Bdln'*^!^la*t  °eaJ  V °°\H 
fftfiO,  lt»  m^^Dc^^d'aiS^li'TwS^neVS 


wrnose  of  drTumtaly  aacrtainiug  where  tbe'litve   a"p,":.^  rbaTtl^lattJ"ex^ld'*it!',|i  J."ht  mh^u>M 
a»Jo7 electing  %N*  kSES  for  Ui-o  ritea   v/y  %  X'io^^r^,  It  ferrS" 
THg  On t  a h i •  t  &  (Jrg.y,.  1UH.WAY.-It  is  mid  that  that  the  tlulf.  Cojunulo  *  Hanla  Fe  Haling)  AZSdL 

lines  n-om  k.irt  Vvnrth  to  the  auutheni  Iswndarv  of  that 
territory  and  tliat  the  two  InteresU  unite  in  a  third  com- 

tTf  VVL  'w  '1''  '  D-..^p™"  "I*  Tenltorv  Nio  miles 
west  of  tb*  Miwsiun.  Kansas  At  Texas,  rach  nad  t..  bear 
half  i. r  the  expense,  snd  the  Oulf  roa.1  b.-n«l  40<mm" 
yearly  over  th.  Chicago  *,  A|tc«  Rafl. 
""  give  very  little  eacourageinent  to  the 


Mr.  Hi 
acre 


Hugh  Ryan,  of  P*nh,  wa.  on  Tuead.v  of  last  week 
tiled  «  a  member  of  th*  C.  P.  Hyitdicate.  Th. 
•lualiAisatlun,  whi.-h  operated  In  making  the  ballot  for 
Us  acceptance  "  clear"  were  his  lliu.it.  ial  repuUti.iu, 
ansl  his  large  experience  as  a  contra,  t.ir  At  tbe  meet- 
ing in  S'«w  Yut  k  on  that  day  it  was  dcvtiied  to  pnxve  1 
at  one.  with  Us-  UnUrio  &  yuebe.  Hailwav  from 
Toroulo  t„  otuwu.  the  link  from  Perth t,iHhart..t  lake 
bring  taken  up  first.  lo.0W.000  will  b*  spent  upon 
thi*  work,  ♦a.OUO.Otsj  ..f  which  are  now  place.1  at  Mr 
Ryan's  disposal.  It  1.  the  policy  of  tbe  synditwt*  to 
give  the  control  and  mattagtuient  of  the  differaot  di- 
vMons  of  their  wisrfc  to  asparat*  inMu>*>re.  Thus  Mr. 
Van  Horn  has  rhari*  of  tlie  lines  In  Manll-itia  ami  the 
Northwest,  Mr  Mclul)  re  looks  after  tlie  (» 
tral,  iU  extension,  and  the  guebec,  U.sitMal 
and  Mr.  Ryan  will  he  tsespotuubl*  for 
yuelwc.- (%■»(.«/  Cttitaditm. 
ATt  lilsus,  TurxiA  &  Hants  Fx  a  .lispatch  from 
tchlaon,  Kaa  says  ,  ••  Tbe  iotelliganc*  that  th* 
Atchison.  Topaka  &  HaoU  Fe  road  tuts  succeadtsl  in 
their  kian  f<M-|10.tl(kl,(XIO«aUia-act«rily  in  London  at 
H  ls?r  cent.,  quick. ns  the  rail 
The  fact  that  this  gigantic 
-.'.last  men  from  active  snip! 
weeks  between  here  an.l  Old 
aldetred.  In  conversation  with 
who  operate*  the  entire 
he  stated 


Tug  Lasx  OEoatig  HaIUsoaI 
the  track  of  the  new  < liens  Fall 
road  1.  completed. 

W.  &  M.  R.  R. — Mr.  DawwMi. 
hT  Dawaoa.  Symmcs  A  ( 


—The 
•lid  Is 


TSSi 


t  the  i.iiilnietiug  rtrm 
"I veil  in  i  ir.-n  Bay,  and 


LT-al  K  Ottaua,  If  if  "^'""n  *  Michigan  line.  Tbe  contract  taken  U 
the  ...ntarf,  ft   s.h.  ^^'"^,,.i^,"lDr1^''  ,^'■,,0,*',  ahoei 


S'.ISSFWlUISlWnil      1U     OJISlllll  a. 

.  tb*  railrtaxl  pulse  in  thi.  centre, 
gigantic  corporation  bad  laid  off 
ve  employment  In  lens  than  two 
'  i  Mexico  was  tertoualv  con 
ith  Contractor  J.  a  Vi*ke, 


tion  closed  on  Monday, 
the  road  respectively  to 
lia  on  the  main  divi.lo 


the  mat  of  roads  at  th*  rate,  current  when  contract*  for 
labor  and  material  were.  road*,  we  may  estimate  that 
the  new  railroads  built  since  January  1  must  have  cost 
nearly  I7S.000.000.  It  would  not  he  surprising  if.  after 
a  partial  failure  of  crops  an  investment  of  capital  nt  * 
rate  of  nearly  #16,500,000  per  month  In  fixed  form, 
should  tsmporanly  exhaust  the  supply  available  for 
railroad  building. 
Tin  Mexican  Natkiii il  —  Th*  (8,000,000  addl- 
ription  to  the  Mexican  National  Mibncrtp 
' —  Thi.  complete*  the  line*  of 
Monterev,  Celaya  and  Mure 
m  now  building.  CniDpletkiu 
jrrves  the  svstero  a  mileage  ,.f  TX-.i 
mile*  of  track.  Monterey  will  be  reached  by  Sept.  1. 
Th*  other  point*  in  October. 

Tax  OnxooK  Railway  amd  Navkjatiox  Oompaxy. 
— The  stockholders  of  Ibis  concern  are  to  be  called  upon 
at  the  aoauat  meeting  In  Portland,  Oregon,  June  1  tr ,  to 
■auction  the  coostruction  of  a  large  addition  to  their 
present  mileage,  as  will  be  wen  by  the  following  state- 
ment of  new  construction  proptawd:  First,  a  line  from 
the  city  of  Walla  Walla,  in  Washington  Territory,  in  a 
generally  northeasterly  direction  to  Hnake  River,  at  or 
near  Texas  Ferry,  ann  tbence  fallowing  the  valley  of 
the  Snake  River  to  Lewlstnn  In  Idaho  Tenltury.  with  a 
branch  from  a  point  on  said  Une  about  three  mile*  south 
of  Grange  City.  In  a  generally  easterly  direction,  to  the 
•aid  citv  of  Iawiatoit.  Nerund.  a  Jim- from  tb*  said  city 
of  Walla  Walla  to  th*  town  of  Pcodlaton  lu  th*  county 
of  Umatilla  in  th*  Htate  of  Oregon-  Third,  a  line  from 
*  junction  wilh  tb*  present  ntilnad  of  said  rs.-inijis.uv 
between  the  Dalle*  and  Umatilla  in  th*  State  of  Oreg.-m, 


PrliKigxa*  nt  low  A- —The  track  of  tbo  Chicago, 
aukrst  ft  Sit.  Paul  has  reached  Dedham.  Tha  i 
aster  statcA  tliat  the  road  will  tte  finished  to  Co 


ie  stated  that,  although  be  had  not  received  expreva 
irder.  for  such  action.  Hi*  i.limalion  was  that  h»  might 
prepare  for  work." 

A  Nxw  WracoxtiiM  Road  — Burveyors  at*  now  go- 
ln«  ov*r  the  rout*  for  tha  Gal««vin*  ft  Tramp**  lean 
lUilmad  It  u  I  in  possible  to  form  anv  opinion  In  re- 
gard to  tha  remit  of  this  railroad  project.  It  will  re- 
ceive strong  opposition,  but  may  possibly  succeed. 

OrcRATioinj  tn  Wdsoo.vbju. -Eleven  hundred  men 
era  now  employed  by  tbe  Milwaukee,  Lain  Bbore  ft 
Western  Railway  Company  on  the  main  line  vxtexi- 
alon  north  of  Bnoinilt  Lake,  lu  Langdale  County,  the 
present  operating  terminus. 

Tax  as  Road.— Th*  construction  train  of  the  East 
Line  Railroad  has  reached  MrKinney 
not  yet  ba*n  located. 

.  Mil 
road- 

Bluff,  by"  --"Council 

Raiusoad  aho  Bkithik  CojmiACTii.- Report,  received 
at  th*  of»r*«  of  tbe  Wisconsin  ft  Michigan  Railway 
state  that  th*  surveys  on  tbe  Ontonagon  a.  Brule  Rlv«r 
Una  havecomr.let.sl  tit*  survey  from  tbe  terminus  of  th* 
is.n*txuct4Mlpnrtlon  of  the  I  Intnoagun  road  to  Iron  Ri- 
ver on  tbe  Wiaconaln  state  line,  and  will  return  lo  On 
hniagou  at  once.  Th*  oiflcials  aay  it  I.  a  elraight  und 
|M  grnde  route,  and  will  ootinact  at  Iron  River,  with 
tbe  Wia-oniin  ft  Michigan.  Th*  ofllceni  of  the  latter 
mad  are  about  to  let  contracts  for  th*  construction  of 
Hie  bridge  work  on  tbe  twenty  Bvti  mllns  of  navd  in 
pr  oaa.  of  grading.  They  are  aeriou.lv  contemplating 
letting  a  contract  for  another  twenty-flvn  mile*  grade, 
north  ot  the  Uirmiuu.  of  the  last  contracted  portion  of 
road.  Thlii  will  take  tbe  line  within  twenty  miles  of 
Iron  River,  on  th*  (sale  line. 

Richmond,  Va  — The  des'k  connection  trestle  and 
bridg*  of  tb*  Richmond  ft  Alleghany  Hnilnsul  way 
tested  by  tlie  cffldaki  on  tbe  18th,  and  the  road  opened 
for  traffle.  Extensive  improvements  are  planned  foe 
tbe  ditck 
new 

coal-chute* 

.>«Nel. 

Roctk  AiHt  kvkp. — A  route 
Fond  du  Lac  to  Ohkosh  for 
Winnebago  Railway  Company 


Ht 
tion  «i 
w.a-k. 


ill  I 
wrlnt 


I'laccd  ui  charge  nf  •  general  construe 
tdent.  who  will  in  turn  sublet  the  entire 
Th.  rtt.te  line  wUl  pnilably  not  bTl 
end  of  the  sea«m  of  1HKH. 


BurxDiHos. 

i.— Park*  Uoodwin  will  erect  a  nine 
ng  forjtore.  and  .dBces  which  -iD  front  on 
street, ,  Uberty  street  and  Libe.t,  Place,  N.  Y.. 
™r  site  of  thaold  Aoriiiai/  /W  building     It  will 
,-ost  *l«..70O,  and  will  be  constni.-ted  n|  «L  on, 
cost*  and  iron.   A.  J,  Blour  Is  tb*  srchiuvtT 

vlll  buUd  a 


McnooL-Hocai- Fergus  Fa  lb 
school -house  to  mat  •SS8.800. 

AXMArol-t.,  Md  ,  wants  $100,000  from 
tb*  constructmn  nf  a  public  building  witl 
limits. 

Ngw  An.i.  Womb. 


Congress  for 
thin  her  smalt 


Messrs,  Hubbard,  BakswsH  ft 
(..-..,  have  .bout  cooipleted  th*lr  new  axl*  work,  on  the 
Allegheny  River.  Deer  Pittsburgh.    There  *«  three 
building,  in  all,  tb*  forge  department  being  30(1 . 60  ft 
th*  grinding  and  polishing  department.  B4hx4«ft  an<i 
the  toglne  and  boAer  house.  iSiUxSO  ft. 
Ha-Vkibal,  Mo,,  will  have  a  gov. 
The  depot  baa  I  "hoae  cost  moat  not  exceed  •76.000. 

LiMt  Uxiox  l^tpoY.-HtAWATHA,  Kan..  May  ai  — 
At  a  railroad  mfetlnc  here  to-day.  Col.  A  .«  Everest 
and  Hui^rlntendpnt  Harding,  of  the  Mian  ui  i  Pnriftc 
maili>  a  proposlllon  lotbe  city  to  make  Hiawatha  the 
rrndquarter*  of  a  division,  and  to  buil.l  bet*  Ibe  largest 
union  rlei».t  on  tbe  line,  car  works  and"  repair  sbopi  in 
conHderatkin  of  the  donation  of  th*  lisral  stock  in  the 
company  and  ten  acres  of  lnnd.  The  iirotssitinn  w.» 
unanimously  acce]i«ed  and  tbe  contract  siincd.  Col 
Everest  aays  work  will  be  begun  „,  tbe  cr  sb.™  before 
June  I.  There  la  great  enthusiasm  here  oter  the  im- 
portant event, 

Foirr  InraovgMg.NTB  —  Th*  plans  and  sprciftcatloos 
for  toe  improvement  of  Fort  Omaha.  Nebraska,  mi.  to 


make  an 

Tug  Nxw  -- 
tlcles  of  incorp 


Alba 


— 'axt  ha.  Hied  ar- 
>y.    Capital,  (SOO.OOO. 
-Tbe  big  trusses  of  the  steel  mill 
re  180  ft.  long—  th*  la 


span 

a  th* 


uWk  |iroprrtv  owned  by  the  railroad;  side  tracks, 
wharf  lines  ami  «torv-house»  will  be  built,  and  also 
-chutes  and  other  facllitta*  for  the  .,uk  k  loading  of 


Bio  Roor  Tnusa. 
roof  at  Indianaisdta 
in  the  S'.ute — a  ith  a  pitch  of  gt 
huge  triangle  slowly  mount,  to 

Intelligent  ol server  a  good  Idea  of  engineering'  forves 
employed  in  modern  work.  Each  of  tbe  three  sides  of 
tbe  trlauglv  is  formed  of  Ave  heavy  timbers,  hreskliiE 
Joints  and  studded  with  tbe  heads  of  bolts  compociini 
them  as  solidly  as  If  tbey  isere  a  single  stick,  and  far 
nisir*  strongly.  Tbey  arc  strong  enough  to  make  sill, 
for  a  raih  rail  bridge 

RhAXgD  a.td  kot  Bi.sKgp  —The  Londoa  Buildtr  at- 
taibutm  the  marvelous  durability  of  mortar  In  Italy  to 
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ton  fan  tha  Una  remain!  in  a  pit  covered  with  water 
tor  two  years  before  it  ie  need,  wbcreaa  in  England  lima 
is  slaked  and  need  the  same  d.v.  Moat  building  specifi- 
cations even  reqaire  newlv  slaked  lime. 
To  EMCT  Snora—The  Milwaukee  *  Northern  Rail- 
r  hav«  decided  to  erect  in  Fort  Howard  a 


paint  abof* 

Tn  ateei  works  projected  al  BatesviUe,  Ark.,  will 
coat,  it  la  estimated.  (400,000.  They  are  lobe  erected 
and  ready  for  operation  this  year. 

New  Corroa  Mili  Subscription*  are 

1  In  Dallas.  Tex.   W.  O.  Vi 


BRIDGES. 

Failure  or  a  Bhdoe  Cokpaht.— Tbo  Cleveland 
Bridge  and  Car  Works,  at  Cleveland,  Ohio,  have  made 
an  assignment  The  company  recently  applied  to  in- 
crease the  capital  stork  from  »100,OCO  to  $BtXI,000,  bat 
the  negotiations  wars  not  completed.  Maturing  paper 
to  the  amount  of  $6,000  went  to  protest  a  few  days  ago. 
The  condition  of  the  company  in  Pebniarv,  aa  given  by 
the  President,  ihowed  assets.  $798,004.  and  liabilities, 
exclusive  of  capital  stock,  $645,09],  leaving  a  nominal 
surplus  of  $346,913.  The  contracts  on  hand  amounted 
to  $1,000,000,  and  700  men  were  employed.  The  buai- 
nesa  was  started  In  Idol  In  a  small  way,  under  the  style 
of  Thatcher,  Burt  At  Co.  The  busioees  was  bought  by 
H.  M.  Claflin,  as  trustee  for  the  present  company.  The 
officers  are  Henry  M.  Claflin,  i*r**sdent.  8.  Kbeklon, 
Engineer,  and  John  H,  Aahburo,  Secretary. 

The  Cleveland  Bmsob  and  Car  Woidj  Company 
have  made  an  Asatgnnieut  to  H.  F.  Swootier,  of  Titos- 
viUe.  and  W.  H.  alcCurdy,  of  Cleveland,  who  gave 
bonds  In  $2.1,000,  and  who  will  complete  the  contracts 
and  continue  the  business  of  the  company.  The  700 
employes  were  paid  off  as  far  as  contracts  tlem*nd*d,  and 
In  a  few  days  they  will  be  paid  to  slay  1.  President 
ClaAln  states  that  the  assignment  was  forced  by  the 
pressure  of  obligations  and  the  difficulty  of  obtaining 
ready  money.  Be  says  Uiat  the  company's  assets  are 
$850.0X1  greater  than  ita liabilities;  that  it  has  contracts 
to  construct  $i'80.000  worth  of  bridges  tor  the  Lake 
Snore.  "Nickel-Mate.,"  Bee  Line,  Chicago  At  Atlantic, 
and  develiud.  Mount  Vernon  Ac  Columbus  railways, 
and  to  build  about  700  cars,  and  tout  the  works  are 
worth  $jtir,,(K«i,  including  upward  of  $100,000  In  real 
•state.  The  exact  aseete  awl  liabilities  cannot  be  given 
for  some  time.  Mr.  Claflin  thinks  the  company  will  be 
able  to  r.-suron  business  in  sixty  or  ninety  day  * 

J.  K.  Sstrrn,  of  .Springfield,  Mass..  has  sued  the  city 
of  Holyoke  for  $10,000  to  recover  a  balance  of  $5,000 
due  for  reconstructing  the  "  free "  bridge.  The 
Itles  claim  that  the  work  is  defective,  ai 
pay  till  it  is  made  aatisfsctorr. 

Briih ic  OvrmirrTinn  Authorised  —The 
pawed  the  blU  authoriting  the  Texas  Ac  8*.  I-ouli  Rall- 
wav  Company  to  build  bridges  in  Arkansas  ovar  the 
White  River  near  Clarendon ;  over  the  Arkansas  River, 
near  Pine  Bluff;  over  the  Sabine  River,  over  the 
Ouachita  River,  and  over  the  Red  River  in  Lafayette 
here  the  line  of  the  company  crosses. 


 ,  and,  by  _ 

of  Mexico,  they  were 


Tnx  Pav  Fixed  roa 
May  86. -The 

Hxlng  the  pay  of  city  laborers  at 
day. 

Strikerr.  — Ninetv-six  laborers  and  18  machine  men 
employed  at  J.  C.  DreyftUH  At  Co.*  brickyard,  Jersey 
City,  struck  for  $60  and  $66  a  month,  respectively  aa 
advance  of  $10.  The  yard  uses  silt  from  the  Hudson 
River  Tunnel.  The  men  were  discharged  and  yard  Is 
dosed.    Either  Italians  or  Chinese  will  be  hired. 

rvTRTkjnu.-- The  bricklayers  are  habitual  striker*.  It 
I*  their  habit  to  arrange  their  rate  of  wagea  with  the 
builders  al  the  beginning  of  the  season,  with  the  under- 
standing that  It  is  to  be  adhered  to  by  both  parties  dur- 
ing the  summer.  Invariably,  however,  they  make 
further  demands  al  the  height  of  the  season,  until  their 
wages  are  higher  than  those  of  any  clan  of  laborers 
among  the  building  tradea.  Til*  practice  of  violating 
faith  with  the  bosses  has  been  severely  condemned  by 
other  trade  union  organization*,  whose  members  claim 
that  such  a  course  will  not  only  injure  th*  building  trade, 
but  will  have  a  depressing  effect  on  all  other  trades. 
Tha  bricklayer*  of  this  city  now  receive  $4.50  a  day. 


he  country 
.  plentiful  ; 
spite  of  the 


of  thee 
money  is  pie 

the  provincial  paper  currency,  which,  (n  spite  c  ™~ 
mint  and  the  comparatively  heavy  work  going  on 
there,  la  likely  to  be  the  favorite  circulating  medium 
for  a  long  time  to  come,  ia  at  par,  at  which  rate  It  la 
likely  to  remain  all  the  winter.  The  camps  are  In  good 
condition,  sheep  increasing  to 
thousands  have  to  r 
line  to  ai 
prices  of 


laveto  be  sold  off  by  those  who  are  onwil- 


produce  are  very  i 


 FOB  V'ALYX  CHAMBER*— The  Atlas  Works, 

Limited,  have  the  contract  to  furnish  two  new  valve 
chambers  for  the  engines  at  the  Pittsburgh  Water- 
works, the  upecllkmtionA  calling  for  a  tensile  strength  of 


Wackis  Bridge -Work  has  been 
$85,000  wagon  bridge  across  White  River,  near  Free 
dom,  Indiana.  * 

Pl-ANS  have  been  submitted  by  Chief  Surveyor 
BtnsdWy,  of  Philadelphia,  for  the  new  Market  street 
bridge  ovar  the  Schuylkill. 

BnttxiE  isi  SpiuxgbtaTLD,  0. — A  new  bridge  la  to  be 
erected  on  East  High  street,  across  the  railroad 
tracks. 

The  Ketktose  Bridge  Com-saut  wfll  commence  the 
erection  of  the  Ion.  span  of  the  P ,  V.  At  C.  R.  R. 
bridge  screes  the  Monongahela,  at  Brownsville,  about 
lb*  1st  of  Jane. 

The  Corrcoated  Metal  Co  .  of  New  Berlin,  Ct,, 
have  now  on  hand  5  spans.  16*  ft.  race. for  Lowell,  Mass  . 

Danbory  At  Norwalk  Railroad;  1  span.  SO*  ft,,  for 
Waterburr.  Coon. ;  8  s*m  piste  girder,  fur  Eastern 
Railroad:  1  span.  SIO  ft,  for  North  A.larus,  Mass.;  8 
nam,  68  ft.  each,  West  Watervtlle.  Ma  ;  besides  a 
large  iron  roof  for  N.  T  ,  X.  E  A  H.  R,  R.,  at  Saw 
Haven,  Coon. 

TheC  ,  B.  At  Q  — Arrnraow,  Kan.,  May  83.— Instead 
of  building  »  new  Missouri  River  bridge  the  Chicago, 
Burlington  *  Oulncy  is  now  talking  of  a  trauefer- 
boat  at  Ruin,  and  a  branch  to  the  Kansas  City  and 
Council  Bluffs  at  Blgrlow.  This  increases  the  distance 
from  tha  West  to  St.  Louis  and  the  South  81  miles,  and 
there  is  nothing  to  be  gained  by  it  except  saving  the 
bridge  toll  at  Atchison  and  the  pull  over  the  Troy  Hill. 
F.ngHirer*  state  that  they  desire  to  shorten  the  route 
and  save  expense,  but  this  la  not  practicable  as  proposed. 

la  rtooora 


and  they  assert  that  no  more  demands  will  be  made  this 
year.  It  is  believed  by  many,  however,  that  next  month 
another  strike  will  be  made  'for  an  additional  60  cents  a 
day.  The  trade*  in  which  iruccessrul  strikes  have  been 
made  so  far  this  season  are  the  bricklayers,  stone-cutters, 
carpenters,  painters,  plasterers,  fresco  painters,  coach- 
painters,  fratoers,  coopers,  cigar-makers,  Hboemaker*, 
uoreeahoera.  upholsterers,  blueetone-cutters  and  nafffars, 
some  comparatively  unimportant  trade*.  Besides  these, 
the  bod  earners  made  a  successful  strike  Thatrackmsn 
on  the  Hudson  River  branch  of  the  New  i"urk  Contra] 
Railroad  obtained  a  corn  esaion  of  15  cents  a  day  from 
tha  company ;  and  In  several  other  branches  of  unskilled 
labor,  such  as  tha  marble  polishers,  nartmen,  street 
•weepers,  helpers  to  artisans  and  others,  an  advance  of 
wagea  «•>  secured. -.V.  Y.  Tribune. 

Tn  striking  tracklayers  near  Council  Bluffs,  La., 
on  tha  Chicago,  Milwaukee  A  Bt  Paul,  have  gone  to 
work  at  the  old  rates.  Enough  laborer!  are  offered  to 
take  the  place  of  tha  strikers  should  the  company  con- 
clude to  dinutsa  the  men. 

Tax  Finance  Committee  of  Philadelphia  Counciia  baa 
reported  favorably  an  ordinance  increasing  by  10  per 
cent-  tbo  wages  of  all  mechanics  in  the  city  s  employ. 

Thki'a*ti.e  (iARinci  Labor  Be  real'.  --The  Castle 
Harden  I-shor  Bureau  reports  that  of  tha  vast  number  af 
immigrants  arriving  at  Castle  Uarden  last  week,  only 
ten  remain  without  employment ;  also,  that  the  demand 
for  all  sorts  of  laborers  from  almost  all  parts  of  the 
country  is  aa  urgent  as  ever,  and  that  In  almost  every 
instance  liberal  wagea  are  offeien.  The  big  steamer 
City  of  Rome  brought  1.600 
The  plumbers  of  this  dtydemand  $4  per  day. 

CONTRACTS  LET 

A  Hook  contract — The  contractor  who  baa  taker, 
the  contract  to  construct  H5  ontlss  of  the  western  end 
of  the  Canadian  Pacific  upon  the  Pacific  Coast  baa  made 
arrangements  to  Import  8.000  Chinamen,  1,800  of 
whom  Lave  already  arrived.  Upon  this  contract  the 
work  from  Rmory  to  Thompson's  River,  a  distance  of 
60  miles.  Is  probably  the  most  difficult  and  expensive  on 
the  North  American  continent  In  the  Ural  seventeen 
miles  there  are  thirteen  tunnels,  four  in  one  mile  and  six 
In  another.  In  two  miles  on  the  division  above  Emory 
there  are  no  less  than  600  treaties  and  bridges,  and  to 
tha  last  HA  miles  more  than  100  embankments,  which  at 
the  foundation  level  are  17  ft  wide  and  the  cuts  88  ft. 
The  tunnels  are  88  ft.  wide  and  81  ft.  high.  In  tha 
upper  section  of  the  work  there  are  10,000,(100  cubic  . 

ysrd.  of  earth,  an  excavation  of  8,000,000  cubic  yards   He  stood  the  egg  f>0  *n< 
at  rock,  exclusive  of  the  tunnel,  and  8,000,000  cubfc  [  E^be  dW  ln^l«44.  swl 
yards  of  rock  and  cemented  gravel.    Between  80,000,-  - 
000  and  40.000.000  ft.  of  umber,  board  measure,  are 
required  for  the  structures.    Over  the  entire  contracts 
the  rook  la  of  the  hardest  compact  granite,  in  which 
often  occur  wide  and  extremely  rich  quarts  veins.  For 
miles  the  road  ia  literally  hewn  out  of  the  side  of  tha 
cliffk.   Tbn  approaches  to  many  of  the  tunneta  are  gal 
lertaE.    At  the  eastern  approacti  to  tunnel  No.  7,  for 
over  100  ft,  the  bluff  Is  gailarled,  and  overhangs  the 
rtshlway  twenty-four  foet  in  width,  or  two  feat  outaide 
Ik*  road-bed,  beeow  which  Is  an  almost  perpendicular 
precipice  of  800  ft 

Pirx  CostbaCT  Let  —A  dispatch  from  Madison. 
Wis.  sterna  that  the  contracts  for  fum taking  the  pipes 
for  tha  water-worse,  laying  the  mains,  supplying  the 
bvdrauU,  drilling  the  walla,  and  in  fact  all  contracts 
except  those  relating  to  the  pumping  machinery,  have 
been  signed.  The  work  of  laying  toe  mabrni  will  begin 
Just  aa  soon  as  the  pipe  is  on  the  ground,  though  Uiis 
will  not  be  tor  same  Little  time  yet,  as  the  manufacture 
of  It  has  not  yet  begun. 


Cocrt  -  House — The    County  Commit 
Austin.  Minn.,  awarded  tha  contract  for  the 
"tincture  of  Ita  court-house  to  Solomon  Know,  Esq.,  of 
Chicago     HI.  ^)]^*^'0O0i'  but  "  ^expected  to  re- 

tba  Interior. 

It  as  Kixttrx*.  —  For  furnishing  gee  chandeliers  for 
the  new  State,  War  and  Navy  departments,  Hhreve, 
Crump  At  Low,  of  Baltimore,  were  toe  lowest 
$6,004.60.  Edward  Caverly,  of  Wasblngtou.  < 
$ii.;  »>s  60.  The  awarding  of  the  contract  r-" 
upon  the  quality  and  the  designs  offered. 

WArxE-WtiRXS  Contract  Lett. —The  City  Council  of 
Oenosso,  111,,  has  made  a  contract  with  P.  B.  Perkins  to 
have  tha  water- works  put  in  flrat-claaa  shape.   A  I 
fir 


WAsiiiniiTiut.  May  18,  1B8S.—  The  Senate  to-day  dis- 
posed of  the  Milson.  dpeodelow  &  Wateon  daim  for  an 
extension  of  their  patent  right  In  the  steam  grain-shovel 
used  at  Buffalo  bv  mdettultely  pcetpniilng  Its  < 
•ration,  the  vote  being  B5  to  81  Three  new  In 
encm  were  declared  by  the  Patent  0«on  to-day  b. 
the  claims  of  Brush  and  Fan  re,  and  upon  their 


will  depend  toe  ownership  of 
secondary  electric  batteries. 

Crrr  oy  Mexico,  Max..  May  14.— Congrtyw  has 
granted  the  exclusive  privilege  to  the  Ball  Telephone 
Company  to  sail  and  operate  its  Instruments  in  Mexico. 

A  Fall  in  Txlxfhoxe  rrrocx- — Loxdok,  Met  III. — 
In  the  Chancery  division  of  the  High  Court  of  Just  toe, 
Justice  Fry  to-day  gave  Judgment  in  the  caaa  of  the 
United  Telephone  Company  vs.  Walker,  an  action  to 
reatrsiu  the  dafeodant  from  infringing  on  the  patent 
for  Bdlsoo  a  transmitter  and  Bells  receiver.  The  for- 
mer ,.,lnt  was  decided  against  and  the  latter  In  " 
of  tbe  pi 
heavily. 

CoorctL  BLtirrs  Water- Woaita.—  The  Council  1 
WEter-Worka  Company  began  on  the  17th  thee 
tioo  of  the  water  works  systea 
yearago. 

A  WTOrTME, — The  '  

(perhaps  si  big  story  of  a  big  walnut  tree.  In  l*-«4  an 
s  saury  runs,  bought  the  tree  for  $1, 
sold  it  for  $86.   The  buyer  sold  it 


W*«fnm  Away.— 1 
township,  Hancock  County,  IU.,  wss  washed  away  hy 
the  recent  aoods. 

The  Nrw  Iiuis  Bkidge  of  the  Connecticut  River  Rail- 
road acrrass  the  Connecticut  at  Bellowa  Falla,  Vt,  WEE 
tlvoroughly  tested  May  18  and  trains  began  crossing  it 
The  HiniiniT  BaiixiE— It  la  said  that  tha  CafiOD 
Illahlo  bridge,  on  the  Atlantic  &  Pacific :  Railroad,  north 
of  Preacott,  Arixona.  is  the  highest  bridge  in  the  world, 
with  one  exception.  From  the  bottom  of  the  canon  to 
the  center  of  the  bridge  the  distance  Is  about  81W  ft 

New  Bridges  —The  Hesiate  btlla  authorising  the  Texas 
At  SI.  Louie  Hallway  Company  to  build  bridxos  In 
Arkansas  and  to  incorporate  the  Garfield  Memorial 
Hospital  were  leased. 

The  Mxxjcax  Method  — Cm  or  Mexico,  May  88.— 
Five  men  who  attempted  to  destroy  a  bridge  on  the 
1  Railway,  on  Friday  laat, 


Davis  loLAjrn  Dam. —The  contract  for  furnishing  the 
iron  and  steel  work  for  the  IMvIs  Island  dam  has  been 
awarded  to  tha  Pittsburgh  Bridge  Co. 

ftTATloirgRT  Contract  Let.  —Contract*  for  furnish- 
ing certain  articles  of  stationery  fur  Immediate  us*  la 
the  Treasury  Department  have  been  awarded  to  F.  O. 
Fisher,  J.  I).  Free,  Jr ,  Wm.  Ballantyne  At  Son,  of 
Wa'hlngbm;  E  D.  Lock  wood,  of  Philadelphia,  and 
White,  Corbin  At  Co.  of  Rocarvill*.  Conn. 

Btns  FOR  Fi'Rnirhinq  Labor  for  the  new  oonrt-hcrnae 
at  Balt-tmore  worn  recently  opened.  M.  A.  McOowan. 
of  Washington ,  was  I  .he  low  cat  bidder.  $,1S.0ir7,  and 
will  probably  he  awnnleil  the  contract.  For  furnishing 
bricks  and  skew-backs,  the  Maryland  Brick  Company. 

r  Baltimore,  were  the  lowest  bidders.    Bids  for  the 
court  yard  roof  and  ceiling  of  the  custom  house  at  Cin- 
cinnati were  also  opened.    Snead  At  Co.,  of  Lsjulevtlle, 
Ky.,  were  the  lowest  bidders — $61,889. 
State  or  Trade  ns  Bovnt  America  —From  tha  I  The  contractors  are  Smith,  Ripley  At  Cotemaa.  The 


Indiana  c — 

and  he  tuhaeqoently  sold  It  for  $86.  The  buve 
to  a  Cincinnati  lumber  dealer  for  $700.  The  CLt 
dealer  sold  it  to  a  New  Yorker  for  $S.80O  and  t 
up  Into  veneering,  which  be  told  for  187,000. 

It  has  bean  ascertained  that  Christopher  Columbus 
was  not  the  discoverer  of  Use  way  to  main  an  egg  stand 
on  and.  He  was  a  plagiarist  It  was  the  great  Floren- 
tine arch-.tect,  Brunelischl,  who  adopted  die  oval-shaped 
egg  aa  a  model  for  the  dome  of  the  cathedral  at  Florence. 

on  end  while  illustrating  the  Idea,  and 
I.  and  Columbus  was  born  in  1*36.  the 
priority  of  the  discovery  belongs  to  the  Florentine. 
And  so  another  historical  fact  is  knocked  out  of  the 
geography. 

Old  Socf. — During  the  war  of  1818  tha  firm  of 
Daggett  At  Kpnsett,  of  New  Haven,  contracted  to  supply 
the  army  with  canned  soup,  and  this  was  the  initial 
step  in  En  industry  which  is  dow  of  enormous  extent  and 
Importance.  Two  oana  of  that  soup  are  now  in  the 
;<eaesAion  of  Willium  Daggett,  of  ltkllauapolia,  a  grand- 
son of  the  man  who  put  them  up,  and,  so  far  as  can  be 
judged  from  the  aptjearanoe  of  tha  cans,  which  are  still 
air-tight,  though  the  tin  has  worn  off  from  the  heavy 
iron  body,  the  soup  la  all  ready  for  another  war. 

IVisroow  BttTTTxas.— For  fireproof  ah  oil  era  for  the 
public  building  at  Philadelphia,  ta«  lowest  bid  was  that 
of  the  United  State*  Fire-proof  Rhutter  and  Safe  Com- 
pany, of  Boston,  at  $1 114,836.60,  and  the  contract  will 
probably  be  awarded  to  that  flrm. 

How  He  Would  Have  Saved  the  Jraevxttt.  — 
Kirk,  the  yuwder  tnan.thl*  rooming,  wbscked  a  car- 
tridge of  Hercules  powder  upon  the  pavement  in  a 
way  that  ma.l»  the  writer's  blood  run  cold.  "  1  could 
nave  saved  the  Jeannette  with  a  lot  of  these  cartrid gen." 
said  Kirk.  "  On*  winter  I  proved  the  oxpioalve  In  an 
ice  gorge  and  blew  a  channel  open  in  ten  minutes.  Had 
the  crew  of  the  Jeannette  been  provided  with  tbeee 
certrl,Ute«  planed  in  note,  bored  in  lh«  ice  and  tiro,!  by 
a  battery  the  ice  would  have  been  shattered  aa  It  slowly 
advanced  and  thus  have  been  rendered  powerless  to 
crush  the  vessel  -IHttMmrgh  Telegraph. 

Oct  or  Poceet.— The  contractor  for  the  Out 
County  court-house,  at  Apple  ton.  It 
to  be  out  of  pocket  $6,000,  owing  to 
advance  in  bulkUng  materials. 

TrNNiti.  At vlDKNT  —  Bv  the  fail  of  ai 
rock  In  the  Union  Hill,  N.  J.,  tunnel  of  U 
W,  R.  R.  or,  the  86th,  two  men  were  kl 
and  a  third  an  badly  Injured  that  be  will . 
There  were  1,300  men  at  work  In  the  tunnel  at  the  time. 


1  outright, 
obablv  die. 


Ayr*.  Herald  of  the  Hth  uit.  w,  take  the  fol- 


4.  wa.  at  a  depth  of  1 
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«TAT 


IF   THE   CORPS  OF 
U.  &  ABUT. 

MlllWTiCO    THEIR    RAJfC,  DUTlM  ARO  AD- 
SUWB,  JANCART,  ISMS. 


Brigadier  llrnrrnl  and  VhUf  of  Kn.juu*rn, 

Horatio  a.  Wuon.  Bvt  Mi.Jor  (leoeral,  Waahlng- 

'  Kiifrmrer.  and 
-  irged  with 
_  with  COD- 

3  of  MU«  and  other  w.fto  at  H011U1  P.*»,  Ml* 
I  Hirer,  a*  require  tin  action  of  the  Secretary  of 


— — —  •  '  ■  -      ••■M-rni,   '  1  ■  V      III  I  >  J..1    ITVUGf**,     '  ■ 

too.  I).  C— In  command  ,if  the  U.rj«  of  Kuirineen 
In  charre  of  the  Engineer  i>i*mme«t.  Charged 
tbe  miperrtaton  of  net  mAtter.  wnn«u.l  with 


r  of  Joint 
■traction  of  th*~ 


Troy  t.)  the  city  of 


Ui  supervise  the  ron- 
>nal  Monument  Mem- 
I>ire,U,l  by  tlx,  President 
iriticof  the  State  of  Now 


i  at 


nrd  street,  Philadelphia, 
rtton  of  Kurta  Delaware, 
at  Hon*  Point,  N  J.. 
an>,  I M 

i  Board  of  Har- 


invention*  of 'Heavy  Ordnance  and 
accordance  with  art  of  Congr**.  ■ 


Hktrt  W,  Be.tham.  Bit  Major  (reneral,  7  Wm  rlv 
Place,  New  York  City.  —In  charge  of  tbe  construction 
of  Forta  Wlnlhroo,  Independence  and  Wnrrea;  work  on 
IxmjC  [Aland  Head,  and  rtcld  works  on  the  coast  from 
Provlncetown  to  Uk>uce*ter,  Mam  ;  Port*  McAitgon*Dry, 
Columhua,  Wood  and  Hamilton  aod  additional  oat 
tertea,  Castle  Williams,  Hnuth  Battery,  Hoveroor's 
Island,  Mortar  Battery  at  Fort  Hamilton,  N.  Y.,  and 
fort  at  Kaodv  Rook.  X.  J. 

Jo*t»  N.  Maoomr,  l.tSS  U 
Pa. — In  charge  of  the  romtr 
Dal,  and  Mifflin.  Pa,,  batter 
and  work  opposite  Fort  Dele. 

<  tifljnimn  of  Ciinml*idon  Advisory  t 
bar  Commiwdoner*  of  Philadelphia, 

Z.  B.  Tiiwrr,  livt.  Major  (mieral,  Army  Building. 
New  York  City.— President  of  the  Btatrd  of  Engineer*. 

Member  of  Board  of  Engineer*  on  Improvement  of 
Charleston  Harbor,  B.  C. ;  of  Board  of  Engineer*  on  im- 
provement o'  Pass  Carallo  inlet,  Aransas  i'Ajn  ami  Bay. 
and  entrance  to  Oajveaton  Harbor.  Tex.  j  of  Board  of 
Engineer*  on  imprOTement  of  Bavannah  River  and 
Harbor,  (la.,  and  Member  of  Board  of  Officers  on 

L  etc.  In 
». 

1881 

Joan  Xewtxjm,  Rvt.  Major  Oeneral,  Army  Building. 
Sew  York  City.— Member  of  tbe  Board  of  Engineer*, 
to  charge,  of  tbe  improvement  of  the  Harbura  at  Sew 
York,  Roodout,  Port  Cheater,  Sew  Rocbelle,  and  of 
Echo  Harbor,  N.  Y. 

In  charge  of  tbe  improvement  of  tbe  Hudson  River, 
Harlem  River.  FluBbiii^-.  Sbeepshcad  and  Cannes**  bay  a, 
Eaat  Cheater  asd  Newtown  creek*,  and  Buttermilk 
ChAnnel,  channel  ill  (lowanus  Bay,  ami  rsuinpawAom. 

Inlet.  S.  V..  South  and  Raritan "  riven  and  Cbeese- 

qusle*  Creek.  N.  J. ;   removal  of  obatrwtloiw  in  the 

East  River,  Including  Hell  date,  S.  Y. 

/a  charge  of  the  manufacture  ami  supply  of  Mastic, 
ami  examination  of  Brooklyn  Bridge,  K.  Y. 

Member  of  Board  nf  Engineer*  ou  improvement  of 
Caarlisaton  Harbor,  a.  I", ;  of  Board  of  Engineer*  on  1m 
provenn-nt  of  Puat  t  'ava!  In  Inlet,  AraoMM  Y'aa*  Ami  B»y, 
and  entrance  to  ftalvveton  Harbir,  Texa>-  nf  Board  of 
Kuglneera  on  improvement  of  Savannah  River  and 
Harbor,  Oa.,  and  of  Court  of  Inqniry  npon  Lieutenant 
Colooel  Warren'a  condact  aa  Major  (leneral  command- 
ing the  Fifth  Army  Corpn  at  battle  of  Ffva  Fork*,  Va., 
cm  April  1,  18B5.  Directed  by  the  Preaident  tor-ooprrale 
with  tbe  authoritiea  of  the  Bute  of  New  York  in  el 
aminina  and  deciding  upon  extervur  pier  and  bulkhead 
line*  oo  Hudson  River  from  Slate  dam  at  Troy  to  the 
City  of  Hndaoo. 

Oroaox  Thomas,  Bvt.  Brig.  Oeneral,  Box  lt*H8.  Port- 
land. Me— In  charge  of  tbe  iintirovemeot  of  the  Har 
bor*  at  Belfa*.  Portland.  H'A-klaod,  Richmond  iKen 
neber  River;,  Kichmon.1'»  Inland.  Me..  Portamonth,  N. 
H.  Newboryport,  Bnaton  linctudlng  aea-walb  on  Point 
Allerbm.  (treat  Brewater  lAland.  I/>velU'  laland.  Long 
lalAOd  Head,  Rainaford  laland,  and  Deer  bland,  aho 
channel  leading  to  Nantaaket  Beachl ,  Ptymoath.  Prov- 
incetown  and  ncitnate,  Maaa. 

In  charge  of  the  improvement  of  the  river*  Saint 
Croix  (repairing  breakwater  near  Calaia),  Catbance, 
Back  (at  "  Out v  upponte  Bath!  and  Kennentwk.  Me 

lAmprev  and  Exeter,  N.  H.,  Merrimar,  Mvatic  aod 
Charlo*,  Man* ,  Lubec  Channel.  Mikaca  bee  Bar  at 
Joneaport.  Me.,  and  of  Lake  Winnlpiaeogee,  N.  H, 

In  charge  of  the  examination  or  survey  of  Harbor  of 
Brunswick,  on  the  Aruiroaooggia  River.  Me.,  Channel 
of  Haj-rt*eck*t  River  from  Wa* 

tr,  N. 


faatoo  .  Point  to 


Fro*  port 
omLaw- 


VTrLUAH  F. 
WAlnot  Bt,  Pbu*..  t*-i 
4th  light- hoate  District. 

/.feufnumf  CiVonef*. 

Charles  B.  Htrwart,  Baa  Francleon,  Cal.  In  charge 
of  tbe  eon.trot.tloo  of  forUflcaUims  at  F'ort  Point,  Point 
Man  Jc*e\  and  Angel  Island.  In  San  Frucisro  Bay,  and 
at  Ran  Diego.  C*J. 

In  charg*  >>f  the  ini 
Diriro,  Cal.  i 
the  Paciric  Coast. 

Cbarlcb  K.  BLtnrr,  Bvt 
charge  of  tbe  ounatructloi 
H«.-animel,  Popbam,  Knox 
Heavil,  Me.,  and  fort*  Constitution 
batterie*  on  Jerry*  Point  and  ft» 
mouth  Harbor,  N  II  Engineer  la* 
dWrtcta. 

J  A  aw  C.  Dl'ARX.  Bvt.  Brig,  (lew 
New  York  Cttv.-On  detacbod  an 
Light  - home  District. 

Kobrrt  H.  vTlLUAAtieox,  San  Francisco,  Cal.— Mem* 
bar  of  Board  of  Engineer*  for  the  Pacific  Coast.  En 

P  O.  Box 


1947,  New  York  City  —  In  chnrgeof  the 
fort*  Wad.wnrUi.  Tompkins  and  its  batteries.  N.  Y.; 
Monroe  and  Wool,  Va. :  Macon  and  Caswell.  N.  C. ; 
Moultrie,  Sumter,  Johnson  and  Castle  Plnckney,  B.  C. ; 
Jackejn  and  Pnlasks  f*.,;  clinch  and  Mart.m,  Kl». 

In  charge  of  the  Improvement  of  tbe  Hart***  at 
Charleston.  B.C. :  Savannah  ami  Brunswick.  (In. 

In  charge  of  the  lmiin  v.  i  n  ot  of  Ashley  River  and 
Wappon  Cut,  S  C. ;  of  the  har  at  the  mmitb  of  St. 
John  s  River,  and  of  the  inside  pasaage  between  Fernan- 
ilina  and  Hi.  John'.,  Ha  ;  V,  JuaU  Bar,  Fla. ;  Cnmberland 
Sound,  Fla.  and  Oa.:  Savannah  and  Altamaha  river* 
and  St.  Augnstlne  Creek,  Oa. 

In  charge  of  the  exsminaUun  or  survey  for  opening  of 
steamboat  coiniiiuiiliatlun  from  the  Saint  John's  River, 
Hie.,  by  way  of  Topnkalija  Lake,  to  Charlotte  Harbor 
ot  Pease  Creek ;  of  Savanuah  River  and  Harbor.  Oa., 
sn-l  Indian  River,  Fla, 

Member  of  Board  of  Engineers  on  Improvement  of 
Charleston  Harbor,  B.  C. ;  of  Board  nf  Engineer*  on  1m- 
proveioent  of  Pas*  Cavalln  Inlet,  Aransas  Pass  aod  Bsv 
and  entrance  to  Galveston  Harbor,  Tex  ;  c  f  Board  of 
Engineer*  on  iro|*-ovem.fit  of  Savannah  River  nc<l 
Harbor,  Oa.  Member  ami 
River  (.'.immrAiaon,"  create, I  by  Ait  of 
proved  June  8b.  I  MS. 

Tana.  LlgCOL.*  CabIT.  Bvt.  Colonel,  tVashington, 
D.  C— In  charge  of  the  construction  of  the  bailding  for 
the  Htste,  War  and  Navy  department*;  of  tbe  Waab 
ington  Aqueduct  and  tbe  romtrurti'jn  of  the  Washing- 
ton NatRinal  Monument. 

Johr  O.  Parbtk, 
D.  C.  —  In  charge  < 
of  Engineer* 


Onuirno  M.  Pot  Bvt  Brig.  Creneral.  Headqunrter. 
of  the  Army,  Waalunglom,  D.  C  -On  detached  *rrvice, 
Atde-de-Canip  on  tbe  perwmal  staff  of  the  Oeneral  of  the 
hthe 


Army  with  the  rank  of  Colonel. 


Member  of  Light  W 
Charged  with  the  sale 
Military  Reservalloo. 


of  a  portion  of  Fort  Oratlot 


Davio  C.  Him utox,  Hvt  Colonel.  Milwaukee,  Win- 
In  charge  of  the  Improvement  of  Uie  harbor*  at  Mil- 


waukee. lUcine  and  Kcmwh*.  and  hartw  of  refuge  at 
Milwaukee  Bar,  Wti.,  and  Wniikcgan.  III. 
In  charge  of  the  improvement  nf  the  river*  Fox  and 


Winttmsin. 


(iBORog  H.  Elliot,  Washington,  D.  C- 
of  the  1st  and  »d  DiviHon^  OlMcc  of  the  Chi 


Hksrt  M.  RORRRT.  Milwaukee,  Wis.— In  charge  of 
tbe  Improvement  cf  the  b*rl<ora  at  Ontonagon.  Eagle 
IlflrUir,  Marquette,  Msiii»tiqm\  and  barb  tf  of  refuge  at 
iirand  MaraiH,  Mk  h. :  Memaoonee.  Oreen  Bay.  Ahneprc, 
Two  River*,  Mambiwuc.  Sheboygan,  Port  Washington, 
Kewaunee,  aud  Oomto.  Win  ;  and  harbor  of  reruge  at 
Ray  Canal.  Uke  Mlchl 
fi^r  Improvement  of 


Bvt.  Major  Oeneral,  Wa-Jiitigbm. 
f  the  Bd  Division,  offlee  of  the  Clilef 


(i.«  \gHsri-n  K.  Warrek,  Bvt,  Majnrileneral, New- 
port, R.  I.  -In charge  of  ths  construction  of  r-efenes* 
of  New  - 
R.  I. 

In  charge  of  the  improvement  of  the  Harbor*  of  Nan 
tQcket.  HvnnnW,  Wan-tani  and  Wood's  Hnll.  Mnaa : 
Newport  and  Block  bland.  It  I. 

In  charge  of  tbe  improvement  of  the  River*  Taunton, 
Mas*. ;  Pawtucket,  Providence  and  Putowomut  R-  1., 
and  Cofjneciicuu  Mar*,  and  Conn. :  Narragniitett  Bay, 
K.  I.,  and  Little  Narragan*ett  Bay.  H.  1.  and  Conn. 

In  charge  of  the  examrnations  or  survevs  of  relgar- 
town  Harbor  and  South  Beach,  and  B'uxxanrs  and 
Rsmwbihle  Ihiva,  Masr.,  at  entrance  of  propneed  Cap* 
CVid  Canal. 

Member  of  Board  <if  Roglneers  upon  lartdging  the 
Ohio  Rlv»r. 

OuiariR  H.  Mi:?iogLi,  Itvt,  Colonel,  San  Fr*nci*ro, 


Harbor,  Wia. 

William  E.  Mrrrji  i,  Bvt  Colonel,  S3 
street.  Cincinnati,  O  -In  charge  of  the  contraction  of 
ice-harlAir*  at  or  near  Cincinnati,  and  mouth  of  Mu»k 
ingum  River.  Ohio. 

In  charge  .A  the  improvement  of  tbe  Ohio  River,  the 
Munonganela  River.  W.  Va  and  Pa.,  and  the  /  "" 
River,  Pa 

M.mher.if  Board  of 
Ohio  River. 

Engim-cr  I  tth  Ught-lious*  Dlitrict. 

Waltxr  MrFARi.AXn.  (.>.«<*•■• .  N.  Y.-In  chnrg*  of 
the  mnstroi-tlon  •.f  Fort  Wayne.  Mich.,  ami  fort*  Porter, 
Ontario  and  Niagara.  N  Y. 

In  charge  of  the  inqirovemcnt  of  the  harbors  at  Dan- 
kirk  and  Buffalo  on  Ijike  Erie;  (Jkxitt,  Oak  Orchard, 
Charlotte.  Pultneyville,  Big  Kortua,  Little  Sodn*,  Oswego 
and  WIKin,  on  Ijike  Ontario,  and  Ogdensburg  and 
Waddiogton  on  Ibe  rivir  St.  Lawr>noe. 

In  charge  of  the  improvement  of  Niagara  River,  N.Y. 

Orvtlle  K.  Bari'ovk,  Bel.  Urig  Ornvral.  1  C 
•tn-et,  Hallliuure.  Md.-Oo  ■letached  i*-r*lce; 
ftth  Light-reai-e  Dietrtcu 

Jons  M.  Wii.ro:.,  Bvt.  Colonel.  S.i»Sel,|  Block,  Cleve- 
land, O,— In  charge  of  the  Improvement  of  the  harbor* 
at  Port  Clinton,  Monme,  ToWl  Sandusky,  Huron, 


Oorge*.  Preble, 
Ty  at  Portland 
d  Mctlary,  aod 
b's  Island.'  Porte- 
I  ad  Light-house 

P.  O.  Box  3188, 
c.    Enginoor  Bd 


Cal.  -  In  charge  of  the  con»tnv-t|on  of  tlw  fort  on  A  lea- 
trax  bbnd  ami  of  tiefrnw*  at  Lime  l'olnt,  San  Fran 
cisco  Bay. 

In  charge  of  the  improvement  of  tbe  harbor  at  Oak- 
land, Hnmbnldt  Harbor  and  Bay  anil  of  the  comtruc- 
tlon  of  the  breakwater  at  Wilmington  ilarhor.  OaL 

In  charge  of  the  improvement  of  Sacramento  m  l  Snu 
Joai|uin  river*  an  J  Petaluma  Creek,  Cal. 

In  charge  of  the  exaailnatinn  or  nurvev  of  Moketumnn 
River,  i  'ui  .  frvun  it*  mouth  at  or  m-ur  Wnodhrtdgr;  to 
device  a  system  of  work*  to  prevent  further  injury  to 
navlgab  a  waters  of  Csliforn  a  from  the  debris  from  the 
mine*,  with  estimate*  of  the  eviet*  of  sueh  work*. 

To  investigate  cause*  tending  to  decrs*«*e^le|J_h  of 

ctaco  Harbor. 
Member  of  Board  of  Engineers  for  the  Pacific 
Hxxrt  L.  Arrot,  Bvt  Brig  Oeneral,  Whii 

N.  Y. — Memlier  of  the  rVwrd  of  Englneer*. 
ln  charge  of  the  oomtnicllon  ft  Fort  Schuyler  and 

fort  at  WlUeb)  Point,  N  Y  ,  and  of  expartaemto  with 

loroedoea 

Comin.ndmg  Engineer  Ilepot  and  Post  of  Wlllet* 
Point  Engineer  School  of  Application  and  Battalion  of 
Bogli***ra. 

WtlliaM  P.  CRAtnntu,  70  cVaratoga  St. 
Md. — In  charge  of  the  construction  of 
more,  Md.,  and  Washington,  D.  C. 

In  c-iiArge  of  the  improvement  of  tbe  harbor*  at  Bal 
tlmoTc.  Annapolis,  (Jueeostowa.  and  of  the  inner  harbor 
at  Cambridge,  M-J  .  aod  Onaneock  harbor,  Va 

In  charge  of  the  improvement  of  the  channel  of  Sus- 
quehanna  River  above  and  b-low  Havre  de  Grace,  and 
work  at  tbe  Fishing  Battery  li^ht  station  near  Bptesitla 
laland;  of  tbe  Chester,  wieooilco,  Pocomoke,  Elk, 
Northeast,  and  Choptank  rivers  Tread  haven  and  Secre- 
tary creeks,  and  water  paAsage  between  Deal's  Island 
ami  Little  Deal's  Island,  Md  :  Broad  Creek.  TasI.  ;  Jamn* 
nod  Apiiomnttox  river*.  Va, ;  New  River,  V*.  and 
W'.Vr,,  Great  Kanawha,  Shenaii-loah  and  Elk  rivers, 
W.  Va.,  and  Cape  r  oar  River.  N.  C. 

In  charge  of  the  nxami nation  or  lurvey  of  channel  of 
Broad  Creek,  wast  sub  of  Kant  Island.  Cot-saga  Creek, 
upper  thortmgh fare  leadinx  in:o  Tsn.  icr  Sound,  Dill's 
Islsnd  and  Bock  Creek.  Mi,  and  of  survey  of  Jamea 
River  to  ascertain  the  practicability  and  coot  of  pro- 
curing a  channel  26  ft  at  full  tide,  from  Richmond  to 

•  River, 
Bui- 

veya  across  th«  isaware  to 

connect  by 
peake  bay* 

In  charge  of  the  building  of  the  monument  lit  York- 
town,  Va, 

CTRr»  B.  (•oMRTor-K,  Bvt  Brig.  Oeneral,  Detroit, 
Mich.— In  charge  of  tbe  survey  of  Northern  aod  North 
weetern  take*.  Mrmber  of  -The  Mississippi  River 
t  '<*nmi**Mm,"  created  by  Act  of  Congress,  approved 
June  2«.  is; |i. 

OonrRKT  Wcmxt.,  Bvt  Major  Oeneral.  Detroit 
I  Mich. — Iu  charge  of  the  construction  of  harbor  of  re 
{  fuge  on  Ijtka  Huron. 

Tn  charge  of  tbe  LoubrviUc  and  Portland  Canal  ami  of 
St.  Mary's  Falls  Canal;  of  tbe 
of  the  Ohio.  St.  Marv*  Fall* 
Bt  Mary  and  Detroit  Mich. 

In  charge  of  the  removal  of  wreck  of  steamer  Nile 
from  Detroit  River. 
Member  nf  Board  of  Engineer*  upon  bridging  tbe 
River 

11th  Lit*  t-tsome 


llonri*,  ToVsfci.  Sandusky,  H 
of^Black  River,  K"*^  K;,Jrnr'  r 


land,  Fnirport  AsiitaiAjla,  Conneaut  anil  Erie,  .in  Lake 
Erie. 

In  rbnrge  of  the  improvement  of  Sandusky  River,  0. 
Fiiaiki  :s  HaKWii.ii.,  Bvt  Ueut  Colonel,  Detroit 
Mich.  -In  charge  of  the  improvement  of  tbe  harbor*  at 
Cheboygan.  Au  Sable  ami  Scb-waing.  on  Lake  Huron, 
harbor  of  Alpena  at  Thunder  Bay,  harbor*  at  Charle- 
voix, Frankfort.  Manistee.  Ludingtou,  Petilwator, 
White  River.  Muskegon.  Grand  Haveu,  Bluck  Lake, 
SangAtock.  South  Haven  and  St  Jieepb,  aod  water- 
chnnnol  leading  mi  t»  Benton  HsrUir,  aud  bar  In. r  of 
refuge  at  Piiriage  Ijike,  on  I-ske  Michigan. 

In  charge  of  the  improvement  of  Saginaw,  Grand  and 
Clinton  rivers,  Michigan,  and  removing  bar  at  icc- 
harbor  of  refuge  at  Belle  lUver,  Michigan. 

Ill  charge  of  the  examination  or  mrvev  for  harbor  at 
Caseville,  l/lke  Huron. 
In  charge  of  St  Clair  Fists  Canal. 
Johr  W.  Barlow.  Bvt  Lieut.  Colonel.  New  London, 
—In  chsrge  of  Forti  Oriswokl  and  Htle,  and  tbe 
lastructinn  of  Fort  Trumbull.  GuuiirctlcuL 
In  charge  of  tbe  Improvement  of  tbe  barb<rs  of  New 
undon,  stnnlngton.  New  Haven,  Bridgeport,  Mtlrord, 
luthpirt  and  Norwalk,  Coon  ,  and  Port  Jefferson, 
N.  Y. ,  and  of  the  construction  nf  Breakwater  at  New 


L-uiiog  •  UUUIIU  AO  IS  AS  lUil   UOC,    1 1  uin  iuuul 

month  of  river  ;  Bkinton  Creek,  Md  .  and  Buah 
Md.,  from  Harford  Furnace  to  Chesapeake  Ruv 
veys  acn>s*  the  peninsula  of  Maryland  and  Desa. 
the  water,  of  the 


roneck.  N.  Y.  ;  and  of  ._ 
harbor  of  refuge  at  Mllfurd,  Conn. 

P*-t«r  C.  HAt-ys,  Bvt.  Lieut.  Colonel.  Charleston, 
8  C.—Oa detached  service;  Engineer  1Kb  Ught-bouae 
District 

FrarcisU.  FARQrHAS,  Bvt  Lieut.  Colonel,  Office  of 
tbe  Ligbl-bouse  Bnari,  Washington,  D.  C. — On  detached 
service;  Engineer  Secretary  to  Ligbt-biejae  Board. 

Gkoroe  L,  Gillespie,  Bvt.  Lieut  Colonel,  Room  BO, 
Army  Building.  New  York  City.— In  charge  of  tbe  1m- 
lirovemeiit  of  the  barbon  of  Plattaburg,  N.  Y  ,  Burling- 
ton and  Swanton,  Vt 

In  clMirge  of  the  lm|*ovement  of  th*  Ticooderoga 
River.  N.  Y. ;  Shrcwtbury.  Rahwav,  Kltiabrtli,  Mana- 
sqnan  and  Pasraic  Invert  Raritan  Bay,  and  Woodbridge 
and  Mattawaa  Creeks,  N.  J.;  Otter  Crank,  Vt,  and 
channel  ootweenStaton  I  " 

la  char; a  of  the  removal  of  the  < 
rang,  near  Bandv  Hook.  N.  J. 

In  charge  of  the  examination  or  aurvey  of  harbor  at 
Port  Heurv.  Channel  between  North  Hero  and  Soatli 
Hero.  Lake  Cbamiibin.  New  York  Bay  between  Sandy 
|aj--J 


SSW»,      •  V.,  WM 

'oT^barkHam.. 


Huokani)  Coney  iHlnrni  Point,  nml  fnoni  |r..lnt  Utwwi, 


w  improTismiMit  of  the  Fall* 
i  Canal,  mid  of  tbv  river* 


ouit.1  M«wn  Ki>.«li4nN  \U*<r  l.ia'.-t  C. uluIiIc  Hook, 
Npw  York  Kay. 
Charles  R.  Htttkr,  l.'ir.l  U'lublnirton  Avenoe,  ft*. 
Mo.— In  chaw  of  tli»>  ltnprovi»n.pnt  of  tht?  rivers 
MirM*r*Bii>pl  aiMt  Mlrv*B>uri.  ir-mi>ral  of  nuktT11.  ■">**  i  aod  of 
ttif  MiM-tiri  Rlvrr  at  thi>f<>llofrin«  !.  •  -ulit..--  St.  Charlm, 
itar  CttT,  iili»»*j*riw,  lefxington,  Kanwu  City,  Fort 
"*.  JiMN-ph,  Bmnnvillr,  X«- 
att<mouth,  Otnaba,  Council 
(mi,  and  from  Kansas  City 
tade  Himr. 

or  »irv*fv  of  MkwmitI 


L*-ftT*.n-.ortb,  Atrhi»on 
liraaka  Cltv.  Eaidiiort, 
B]uff^  .Sioux  Cltv,  Van 
to  Ito  mouth;  and  of  iitu 
In  rnargc  of  tlx.  cxamiti 


Rivnr  at  or  near  Am 


by  Actof 


w  Itnck,  ami  of  ^ji«linatMi4aiMi 
t  IU  Junction  with  tltr  Mbvxiurt. 


fnim  ilaitiburtr,  Iowa, 

In  chars*"  of  the  snr**ey  of  Ih»*  MIimjuiI  Klver  from  Ita 
mouth  to  Sioux  City,  Iowa,  and  to  fort  Hentod,  Mont 
of  MiS  UMMippl   Blrer  Com^l^oor 
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Juse  3,  1882. 


Member  of  Board  of  Engineer  Officers  on  protection  of 
river  front  at  New  Orleans,  La. 

Ejiginoer  Fifteenth  Light-bouse  District. 

Jakku  A.  SMITH,  Indianapolis.  Ind.— Id  chargo  af  the 
tmpmmnMt  of  too  harbors  at  Michigan  City,  Ind.,  nod 
New  Buffalo.  Mich. 

lu  coarse  or  the  improvement  of  the  rivers  Wabash, 
in  I.  ai:«  111 .  arid  White,  Ind. 

s* n l'el  M.  Mansfield,  BvL  Lieut.  Col ,  Galveston, 
Tax,— In  charge  of  the  Improvement  of  tbe  harbors  at 
Galveston  aud  Hriuros  Santiago,  Tex. 

In  charge  of  the  Improvement  of  ship  channel  in 
Galveston  Rsy,  Pass  Cavallo,  AruiiMU  fas*  and  Bay  up 
to  Rockport  and  Corpus  Chrlsli,  Bran*  River,  Buffalo 
Bavou,  deepening  channel  at  mouth  of  Trinity  River 
and  removal  of  obstructions  to  Liberty,  aud  the  pro-  ; 
lection  of  river  bank  at  Fort  Brown.  Tex. 


other  |Jaces  tm  Delaware  River  and  Bay,  k-e- harbors  at 
Marcus  Hook,  Fa.,  and  Newcastle,  I>el..  and  of  the  con- 
struction of  pier  Dear  Lewes,  Del. 

In  charge  of  the  improvement  of  the  Raleni  and  Kan- 
cocas  rivers  and  Cohanarv  Creek,  N.  J. ;  Delaware. 
Christiana,  Rroadkilu,  and  St.  Jones  rivers.  Duck  and 
Mtspillton  creeks.  Del.;  Cheater  Creek,  BriiuvlkiU  River 
and  Susquehanna  Hirer  from  Richard's  Island  up,  Fa.; 
and  Delaware  River,  below  Brideeburg.  Fa.:  between 
Bridciburg  and  Trenton :  near  Cherry  Island  Flats,  and 
at  Schooner  Ledge. 

In  charge  of  the  examination  or  survey  of  Frnnkford 
Creek  from  its  mouth  in  Delaware  River  to  Fraukford 
Avenue,  Five  Mile  I'  nut  below  Bridesburg,  mouth  of 
Mittpillion  and  Murder  Kim  creeks  and  luiliaii  River, 
I>eL,  Newton  and  Mantua  creeks,  and  Maurice,  Salens 
and  Cohansry  rivers,  X.  J.;  Delaware  River,  hart  Mir  si 
lieiaware  Breakwater,  Delaware  River  below  ' 


In  charge  of  tba_examiaation  or  survey  of  bar  at 


Tex. 

llAHRrr  J.  Lroe  xrR.  Columbia  Bulldinjr.  Four  ami- 
•  half  street,  Washingiun,  D.  C— On  detached  service: 
Engineer  C<inimts»ii>orr  of  tbe  District  ul  Columbia. 

William  R.  Kmn.  Chattanuuga.  Tenn..  iu  charge  "f 
the  Improvement  of  the  rivers  Tennessee.  Tenn.  and 
i.;  Cumberland  above  ami  below  Na-bvllle.  Ky.  and 
Rod,  Hi.a~.ss,  Caney  K.uk,  Where,  Duck, 
i  Broad,  and  Clinch.  Tenn.:  Oosteunnla,  Ciaasv 
h,  Oconee,  and  Dcroiilgao,  Ga.,  and  Coosa, 


['«««" 
re  Bay 


i 

Kan 


sof  the  examination  or  survey  of  Chatta- 
rer,  (in.  1  Bear  Creek,  Little  Tennessee  River 
l  on  the  HolsUm  or  Big  Tennessee  River  to 
mouth  of  Tellies.  River,  and  Cumberland  River  at 
Smith  s  Shoals,  Kv.,  to  ascertain  the  practicability  and 
cost  of  canal,  with  locks  and  dams,  from  tbe  head  to 
foot  of  said  shoals. 

Wm.  H.  H  Benyacrd,  Memphis.  Tenn. —In  charge  of 
the  Improvement  of  the  hnrbopi  ul  Memphis,  Tenn  .  and 
Vicksnnrg,  M~*. 

In  charge  of  tbe  Improvement  of  Tensas  River.  La.: 
Ouachita  River  and  Bayou  Barthcloiurw  in  La.  and 
Ark  ,  and  Bayou  Ifouf,  Ln .  and  Cypress  Bayou.  La. 
and  Tex.;  of  mouth  of  the  Red  River.  La.,  ami  l'pper 
Red  River  from  Fuiton  to  head  of  Raft :  of  the  rivers 
Big  Sun  Flower,  Cold  water.  Ytttno,  Yailahutha  ai»l 
Tallahatchie,  anil  TchuU  Lake.  Miss .  and  the  Missis- 
sippi River  at  Met  ' 
burg,  and  the  Big  H 
■aft,  snag*,  and  other 
of  dnsing  Tones  Bayou 

In  charge  of  the  water  gauges  ou  the  Mi.sisuppi  lt»  cr 
and  IU  prsnrtrsil  tri butanes. 

In  charge  of  the  examination  or  surrey  of  Bear 
Creek  running  Into  Ya<ou  River,  and  Big  Black  Htm. 
Mies. 

Member  of  Board  of  Engineer  Officers  ou  protection 
of  river  front  at  New  Orleans,  La. 

Amos  Stukxkt.  P.  O.  Drawer  433.  Sea  Orleans, 
La- -Ir.  charge  of  the  conMnMinn  >4  Forts  Jackson. 

and  Macomb,  Tower  Du- 
Tower  at 


cniphia,  Xah-be*.  Vidalla.  and  Vlrk». 
Hatchle  River,  Tenn  ;  of  removal  of 
her  ulistructions  from  Red  River  and 


of  the  Falls  of  St. 


In  charge  of  the  improvement  of  the  Harbor  at  New 
Orlenns,  La. 

In  charge  of  the  Improvement  of  tbe  Amite,  Vermil- 
lion, Tangipahoa.  Tickfaw,  Tchefuncte,  and  Calcasieu 
rivers,  hayons  Terrebonne,  Tecl>e,  Block,  and  Courta- 
bkau,  La..  Calcasieu  Pass.,  La..  Pearl  River,  Mum,  and 
of  removal  of  obstructions  In  Ravou  L«  Fuiircbe, 
La- 
in charge  of  the  surveys  for  a  breakwater  in  Lake 
Pontchart  rain,  and  the  examination  or  survey  of  bavow 
riiuinemlne,  Grand  Cailkra.  Little  Caillou,  Fiw'ln-r. 
Grand  Ijlkc,  Atchafalava  River  from  Berwick's  Bav  to 
mouth  of  Rest  River,  Boeue  Cbilto  River  from"  its 
mouth  to  Franklintm.  iwl  Bi>sw  Falia  from  its  month 
to  do  miles  above  Covington  I  .a..  West  Fear]  River.  Pass 
Manchac.  and  Bayou  Mancbar,  La.,  from  its  mouth  to 
tbe  Mississippi  Rfvar, 

Member  of  Board  of  Engineer  Officers  ou  protection 
of  river  front  at  New  Orleans.  La, 

Jakes  W.  Ciylxr.  83  West  Third  84.,  Cincinnati, 
0.— In  charge  of  the  impromrroent  of  the  Little 
awha  and  Ourandotte  nvers,  W.  Va,,  tbe 
River.  W.  Va.  and  Ky..  and  the  Kentucky 
water  rivers,  Ky. 


sr.il.  Rock  Isbwd.  HI. -In  charge 
of  the  improvement  of  tbe  harbors  at  Fort  Madison  aud 
Muscatine.  Iowa.  Rock  Island  and  Galena,  HI. 

In  charn  uf  Ihe  improvement  of  the  Mississippi  Hirer, 
from  St.  Paul  to  Dei  M>nnes  Rapids;  from  De>  Moitsn 
Itap»d«  to  Mie  nuiutb  of  the  Illinois  River  :  at  Oulncv. 

■  Andalusia.  I1L :  at  Hannllsil.  Looie^ 


Inland,  and  Ice-harbor  at  the  head 
near  Morris  Liston's  or  Reedy  Island 

Wiluam  A.  Joxxa,  Presidio  of  Ban  Francamx 
Francisco,  Cel. — On  detached  service;  Engineer  Offli 
Military  I H  vision  of  the  Pacific  and  Department  of  CaU- 
framia. 

A.\p«w  X.  Dambell,  Hvt.  Major,  Mobile  Ala.— In 
charge  of  the  conMructlon  of  defenses  of  Mobilr.  Ala., 
and  Penaacola,  Fla. ,  and  of  fort  on  Ship  Island,  M  kw. 

In  cbargii  of  Uim  lni|irovetuefit  of  the  harbors  at  Pen- 
sac. .la  and  Cedar  Keys,  Fla..  and  Mobile,  Ala. 

In  charge  of  the  improvement  of  the  rivers  Cbnt^ 
tahoocbee,  Aimalai  hicola.  Knwanee  and  VVlihlacissbee, 
Fla..  Flint,  Ga..  Alalsima,  Ala.  Pascagoula  aud  Noxu- 
bee. Miss.  Warner  and  Tonitnghee,  ill  Ala.  and  Mi«c, 
Esiamliia.  Fia.  and  Ala..  Appahvhicola  and  Tampa 
bays  and  Feaae  Creek,  Fla.,  and  removal  at  ob»t ruc- 
tions in  the  CboL-tawbatcbec  River,  Ala.  and  Fla 

In  charge  of  the  examination  and  survey  of  Tomhig- 
hne  River,  Miss.,  Doe  Island  Harbor,  harbor  of  Kev 
West,  Crystal  River,  La  Grance  Bayou  up  to  Freeport, 
Manateo  River  and  Cnxiked  River.  Fla..  outlet  of  har- 
bor of  Ship  Island,  harbors  at  Blloxi  and  FascasouLa 
and  Old  Town,  Creek,  Miss. 

CHAMut*  J  Allbk,  Rvt.  Mejui ,  B..X  H,  St.  PauL 
Minn— In  i  harge  of  tlie  Improvement  »f  the  bariunn  at 
Duluth  and  Gram!  Marals,  Minn. 

In  charge  of  the  Improvement  of  tbe  rivers  St.  Croix, 
Chippewa  and  Minnesota,  of  the  Red  River  of  tbe  North 
and  entrance  U 
Anthony  and  of 
Ht  \othony 

In  charge  of  the  .x.nstructioo  ,4  Me«ker  .  1-  I  lock 

and  dam,  of  lock  and  dam  at  Gooso  Rapids  on  Red 
River  of  tbe  North,  of  dam  at  Lake  Wmnil  .!gr«hl»h  f„r 
reservoir,  «l  beiuUater*  of  tbe  Mi«heippi  River,  and 
protection  of  mnd  lainkson  tbe  Chippewa  River,  W Is. 

In  charge  of  the  exauiinaUnu  of  the  sources  of  the 
rivers  Ml*iwl|.pi,  St.  Crt^x.  tllippewa  and  Wisconsin, 
with  the  vie*  of  nscertainijig  the  practicability  and  cost 
of  coating  nixl  tuaintalnlnc  reaeriolrs,  etc.,  and  of 
bead  waters  of  Rock  River,  Wisconsin  and  Illinois. 

In  charge  of  the  examination  or  survey  of  Beavrr 
Bay,  Minn.,  for  harbor  of  refuge,  and  of  Grand  Por- 
tagii  Bay  an.l  Wiioswau-golsing  Bay.  Minn.,  to  deter 
m>oe  which  if  either,  should  he  made  a  harbor  of 
refuge;  headwaters  of  (annon  River,  Minn.,  with  view 
that  same  mav  lie  added  to  reservoir  system  of  l'pper 
Mississippi. 

ChahlEm  W.  Raymoud,  WhlteMooe,  X.  x*.— Com- 
manding Company  A,  Battalion  of  Rngioeert. 

L.  Cooper  Ovcukax.  Nashville,  Tenn.— Oa  duty 
under  the  immediate  orders  of  Major  King. 

Alexaxdkh  M.  Mii-uta,  Whitestone,  N,  Y.— Com- 
niaitdiiig  Companv  B.  Battalion  of  Engineers. 

Milto*  B.  AOAas,  Erie.  Fa.— On  duty  under  the  Im- 
mediate order,  uf  Major  Wilson. 

Wit.  R  LrrxHMOHE,  San  Antonio,  Tel.— On  detached 
service:  Engineer  OBIcer.  Department  of  Ti 

Wimjak  H  llEt  xa,  87  tnhw  St 
La  -  In  charte  of  the 
and  Taylor,  Fla. 

In  charge  of 
Blue  Biiek  Bar,  and 
Neches  River,  Tex. 

In  charge  of  surveys  through 
to  '"^ 


«8oV(^ 
™f5 "ct?  La!'andeTex^  and 


To  report  nnou 
cnre.1  ond  maintain 
B.  Ends  at  tbe  roonl 

Engineer  ?th  and 

WlLUAXI  S. 


he  de 


ii  and 
I  bv  Jetties 
of  the  MlH 
th  I.lght-lK 
ton.  West 


idlh 


af  a  cbannel  sa- 
ructed  by  James 


Y.— < 


Qaincy  hnv.  anil  Aielaluv 
mna  and  Alexandria.  Mo.; 
River  and  Rock  Island  Rap 


het^iperl 


Rapids  and  Des! 


i.f 


the  Mississippi  Rivet ;  Galena  and  Culvre  rivers,  and  of  ., 

n  mnvrng  bar.  in  Miashai,^  River  opposite  Dnbik|ue  '  FraocK  White.  L  Aiisuill- 
and  l^utunherg.  la. 
In  charge  of  operating  the  Des  Mollies  Hs]  id.  Canal. 
In  charge  of  snrvev  for  harbor  of  refuge  in  Lake 
Penui,  at  Stockholm.  Wis.,  and  Lake  cnv.  Minn. 
Oswald  H.  Ernst,  401  Market  St..  Kt.  Uiuls,  Mo- 


ri vers,  Oregon 
rivers,  N.  C. 

Advisory  Engineer  U> 
the  estahllshmetit  of  a 
Hampton  Koadft,  Va. 

Member  of  Board  Advlwrv 
mlwloiicrs  of  Norfolk  and  Porti 
Chas.  E.  L.  B.  Davui,  Buff 
wrvlce;  Engineer  10th  Light-In 

Bkvj.s uiif  D.  GKaxtix,  P. 
B.  C— Oa  doty  under  tbe  Imi 
tenant  ColoretrGlllmnre. 

GBOaox  M.  WitKu.ru,  F.  0. 
ton,  Z).  C. — On  detached  service 


.  State  Harbor  c« 

mull  ,V«. 

i,  N.  Y.— On  rleUci 


Box 
diatc 


•V!.  CharU^tor, 

orders  of  Urn 


k  Box  Ml.  Washing 
connection  with  the 
International  Exhibition  of  Geography  at  Venice,  Italy. 

Jamcm  B.  Ql'IKX,  Washington  Ave.,  St.  Lonia. 

Mo.  Temporanly  Oaceola,  Ark. — On  detached  service : 
in  charge,  and  disbursing  officer,  of  works  on  tbe  Mis- 
sissippi River  under  supervision  of  "  Tbe  Missirslppi 
River  Comaurndon,'' created  bv  act  of  Cougress.  approver! 
June  iW,  187R 

Daxizl  VT.  Ixk-xwo.ii..  f.  O.  Drawer  48SS,  New  Or- 
learns,  La  —4  In  duty  under  tlw  immediate  orders  of 
Mator  Htlckuey. 

Krxest  H.  Rt'rTTCXR,  Charleston,  Kanawha  County, 
W,  Va. — In  local  charge  of  the  iQiproveaiemt  of  the 
Great  Kanawha  Kiver,  under  the  immediate  orders  of 
lieutenant  Colonel  Crajghllt. 

Joint  C.  Mst.t.rav.  ^VnitmUme.  N.  V  -Commanding 
Conifsinv  C.  Battalion  of  Engineers. 

Cuirftwc  B.  SXAaa,  West  Paint,  N.  Y.  On  ds-tached 
service;  on  duty  at  the  Military  Academy  aa  Assistant 
Professor  of  Natural  and  Ei 
In  charge  of  tbe  construction  i 
Observatory  at  West  Point. 
Thomas  Tiktle.  TO  Sarnbam^St.,  |  ^ 

ourl  Craigbill. 

Edward  Maoi  ire,  P.  0  l/a-k  Box  *HM.  St.  Paul. 
Mlnn.-lu  charge  of  the  ln.|<o.eiue.,t  of  the  Yellow 
atone  Hiver  and  of  tlie  Mi—iurl  Kiver  als.ve  tbe  mouth 


of  tbe  Yellowstone. 

Engineer  Officer.  De|*rtnient  of  IJakoca. 

Frxiixxk-k  A.  Maiiak,  P.  fl.  Box  TO,  PittalAiiwu,  Pa.. 
-  On  duty  under  the  lnime.ii«te  .jdrrsof  Mai.  Merrill. 

Cmahukk  F.  I  hv,  six,  Portland,  OregML -In  charg, 
of   works  of  defer*  at  tbe  mouth  of   the  Columbia 


River. 

In  chslge  of  tbe  improvement  of  the 
Bay,  and  entrance  to  Y equina  Bay,  Oregon. 
In  charge  of  tbe  construction  of  f 


Coo. 


charge  of  the  construction  of  tbe  canal  around  the 
edesof  tbe  Columbia  River,  and  of  tbe  improve 
ment  of  the  riven  Willamette.  Yamhill.  Columbia, 
Snake,  Skagit,  and  Cowlitz  ;  mouth  of  CoimUle  River, 
aud  Iyower  Clearwater  River,  Idaho. 


In  charge  of 
River  al  the  1 


Dalles,  Y. 


r  anrvey  t 
-oung's,  Uwte-  and  Clarke's  and 
miHith  ..f  Cirfuml^a  River.  Ore., 


In  charge  of  tbe  imiwovement  of  M 
seen  Uie  mouths  o|  tbe  """ 


Cape  Girardeau,  ami  Minion 'a 
River  in  Missouri  anil  Kansas. 

In  charge  of  construction  of  Ice-I 
Mo.,  and  improvement  of  harbor 
at  Alton. 

In  charge  of  the  examination  or  survey  of 
near  Fort  Chartrcs.  Mitetmlppl  Hiver. 

Member  of  Board  of  Engineer  Officers  ou 
uf  river  front  at  New  Orleans,  La. 

David  P.  Heap,  temporarily  c try  Messr 
Co.,  No.  7  Rue  Hcribe,  Paris,  France.— On 


Mlaslppl  River  Ije- 

Ohio  rivers,  and  al 
.  Mo.,  and  ..f  Owge 


tached  service:  on  dutv  at  tbe  Military  Academy  as  In- 
structor of  Practical"  Military  Enginernng  Military 
Hlgnalins  ami  Telegrapfav,  and  in  command  of  Coni- 
iny  K.  Batialiun  of  Engineera. 

In  charge  of  exteasiuu  to  cadet  barracks,  of  new 
water-works  and  supply  line,  West  Point,  X.  Y. 

Thomas  H.  Handbiry,  Little  Hock.  Ark.— In  charge 
of  the  Improvement  of  the  Arkansas  River— removal  of 
snairs.  etc,  Arkan>a*  River  between  K.*rt  Smith,  Ark.,  ' 
and  Wichita,  Kane ,  and  at  Pine  Bluff,  and  of  rivers  St.  1 
.  Foorche  Le  Feve,  Saline,  1 
and  Black.  Ark  ,  and  Currant.  Ma  and  Ark. 

Jams  C.  Ptarr,  Jacksonville,  Fla,— On  duty  under  I 
the  immediate  orders  of  Lieutenant  Colonel  GlUmore. 

James  F.  Grkxhirv,  31  Honor*!  Block,  Chicago  III.—  ' 
On  detached  service;  Abde-de-Camp  on  the  ts.rsnllal 
slaff  of  the  Lieutenant  General  of  the  army  with  tbe 
rank  of  Lieutenant  Color-el:  Eiurinevi 
Wvkdonof  tbe  Missouri. 

HENRY  M  Adams.  Washington  D 
tbe  4th  and  olh  divisions,  office  of  tbe  Chief  of 


In  charge  of  the  Improvement  of  tbe  Blackwater, 
Sottaway  and  Archers  Hope  rivers,  and  Pagan  Creek, 


Wii.mam  Utilow, 


MuDjoci:  Vs.,  Xeus«,  .s.-yip|ieroong,  Pamlico.   Yadkin,  Trent, 
leave  of  ab-  Tar,  Lillington  and  Cape  Foar  rivers,  Curritock  S.iund, 

•p,.W.BvCLieW,.  gggs*  ll«5Gin«u  ^^SSS^^Zyt^^ 


».  C: 


..  River  from  Lewiston  to  mouth  of  t 
Idaho  ;  entrance  to  Otay  *  Harbor,  between  Bakers 
Bay  and  Shoalwater  Bay,  Wash.,  for  canal  for  light- 
draught  vessels;  mrvevnf  Chehalis  River.  Wash. 
Engineer  llHh  IJghtJlouw.  District- 
f  atDiaici  A.  Ht.xMAM.  P  O.  Drawer  4«.  Milwaukee. 
Wis— On  duty  under  the  immediate  orders  of  Ms)or 
Hnustoii. 

Firsf  Lieafesjanfa 

Albert  H  Paysoh,  Ban  Francisco,  Cel.- On  doty 
under  the  Immediate  orders  of  Lieutenant  Colonel 
Stewart  and  of  th*  Board  of  Engineers  for  the  Pa 
ctlle  Coast. 

Jonv  G,  D.  K NWHT,  hat  Federal  stroat,  Boston. 
Mass.— On  leave  of  also  nee. 

RicMAKD  U  Iloxtl,  Columbia  Building.  Four-atxi 
a-*alf  street,  Washington.  D.  C.-Ou  detached  ser 
vice;  Assistant  to  the  Engineer  Commissioner  of  the 
District  of  Calnrohia. 

William  I-  Marshall,  2828  Washington  avenue. 
St.  Louis,  Mo.  Temporarily..  Icuncanslo .  Miss  — On 
detached  service;  in  charge  and  disbursing  officer  of 
works  on  the  Mississippi  River  under  supervision  of 
the  Mississippi  Hiver  Commi-slon.  created  by  act  of 
Congress,  approved  June  £&,  1479. 

Joseph  H.  Witlard.  Whitestone.  X.  Y. — Adjotan' 
and  Treasurer  of  tbe  Battalion  of  Engineers  and  Post 
of  Willeta  Point  ami  Signal  Officer  Post  of  Willeu 
Point.  C^immandlng  Company  D.  Battalion  of  Engi- 
nsasrs, 

Euu  Bemulaxd,  Wost  Point.  X.  Y.-On  detached 
service:  on  duty  at  the  military  academy  as  Assistant 
Professor  of  Ethics  and  Law. 

PH1LU*  M.  Price,  Cascade  Locks,  Wasco  County. 
Ore. — On  duty  under  the  irnuiediutc  orders  of  Captain 
PowelL 

Francis  V.  Greene,  1815  0  street,  X.  W  ,  Wash- 
ington, D.  C. — On  detached  service.  Assistant  to  the 
Engineer  Commissioner  of  the  District  of  Columbia. 

Carl  F.  Palfret,  Whipple  Barracks,  Preacott. 
Arts.— On  detached  service;  Engineer  Officer,  Depart- 
ment of  Arlsona. 

William  H  Bixby.  care  of  lirexel-  Harjea  Ar  Co.. 
HI  Boulevard  Hausamann,  Paris,  France,  —On  Sparta! 
doty  in  Europe. 

HenryS.  Taeer.  West  Point,  X.  Y.— On  detached 
service;  on  duty  at  the  military  academy  as  Assistant 
Instructor  of  Practical  Military  Engineering.and  with 
Company  E,  Battalion  of  Engineers.  Assistant  Engi 
West  Point  water  supjity.  Officer  in  charge  of 
iber  of 


Wiluam  T.  Rossxll,  Portland. 
Asbville  X.  C— On  duly  under  the 
Cdonel  Thsmi,  on  leave  of  absence. 

Thomas  X.  Bailey, 


Thomas  W.  Sitsons,  Vi 
Wash  — On  detached  i 
it  of  the  Columbia 
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officer  of  "The  Missisrippi  River  C^mltieon,"  created 
by  act  of  Congress,  approved  Jam-  88,  1.H7U 

Dam  C  Kijchmai.  Omaha,  N>b  -  On  M«M  ser 
vice  ;  Engineer  I  Jflk-^r.  Department  of  the  Piatt.. 

Krutsr  (iiurm.  Wbitestonr,  K.  Y.-Q.  M.  Battalion 
•  •f  Engineer..  A.A  y.M..  A.A.CH  and  Recruiting 
omcer,  Port  of  Wlllet*  Hi >lcit 

Willajuj  Yormi,  West  Point,  S.  Y.— On  detai-bed 
servtee  ;  on  duty  at  the  Military  Aeederm  aa  Assistant 
Ftnfaaw  of  fiTil  aiul  Military  Engineering. 

Wii-uah  II.  Blade,  I  ISoUlrard  street,  Philadelphia. 
Pa.—  Oo  duty  nndrr  tbn  Immediate  orders  of  Captain 
Ludlow.  Secretary  to  Cnnmlssfoo  Advisory  to  Board 
of  lUrtairCommuuiiocrs  of  Philadelphia, 

Walteji  U  FisE.  Jeck*onvtllo,  Fla.— <  hi  dutv  under 
lbs  immediate  orders  of  Ucoteiiant  Colonel  « i il Ititorc 

1'nder  orders  to  report  to  Major  Mmisttrl.l  for  duty. 

Buuiwix  W.  Roesbixb,  West  Point.  N.  Y  — On  de- 
tached service;  oo  dutv  at  the  Militarr  Academy  in  da- 
partmi-nt  of  Civil  and  Military  Engineering. 

Obobcie  Mcc.  Hum,  Armv  Boilding.  T(ow  York 
City.-On  dnty  undue  tbo  immediate  order,  of  Mad 
Newton. 

J  AM  CM  L  l,f»l 

▼tee;  oo  duty  a 
commanding  ofh 
i»B  Officer. 

FUDCB1C  V  A 11  but.  Whitestooe, 
witb  Oimpanr  A,  Batuilloo  of  Kngiueers. 

Thomas  L.  (.'  ».m:v  Whi  estone,  X,  Y.—  On  duty  wltb 
Company  B.  Battalion  of  Engineer*. 

Theodorb  A.  Bisons*,  C'lutunnuK*.  Tana.— tin 
doty  under  the  immediate  order*  of  Major  King. 


wooden  and  some  iron  pipe  of  4  in.  diameter  to  a  ! 
reservoir  180  by  880  fL,  formed  by  a  stone  dam  20 
ft.  high  and  120  ft  long  across  a  ravine.    The  re- 
•ervoir  holds  8,000,0(10  gallons,  and  in  80  ft.  above 
the  centre  Of  the  town. 

Distribution  ia  by  1)  mile*  of  10.6  and  4-in.  pipe, 
partly  of  east  Iron  and  some  of  wood,  witb  21  fire 
hydrants,  10  gates  and  24  tap*, 
of  wrought  iron, 


i  on- 


(Vnt  Point,  N.  Y— On  detac'.:ed  «r- 
Adjutant  of  the  Military  Acadenir: 
ruf  band  and  field  music  and  Ki  cruit- 


X.  Y.-Oa  daty 


The  population  in    IWMO  was  2.028.  Thi 
aumption  la  not  given. 

The  worka  have  coat  about  ♦80,000,  and  Die  re- 
ceipts have  been  about  ♦300.  There  i*  no  mon! 
of  expenses  in  1881,  and  the  receipts  were  $85.91. 

The  works  are  managed  by 
being  elected  Baca  year. 
C.  L>  Frost  is  tin  Secretary. 

octxvi. 

Lixkluiivn. 
long.  77    81  W..  ia  on 


in  lat.  41 


18  N., 
of  tl>e 


.Secosd  Licu/enuafa. 
I  Men.  Townsjutd,  Whitestone,  Ji.  Y.   on  duty 
npany  A.  Battahon  of  Engineer*. 
OCBTAV  J.  KKBEOKB,  Wblteatone,  N  Y.— On  duly 
witb  Couipeuv  B.  BalUiliim  of  Engineer*. 

Onaaux  M.  (  'arte*,  Whiteetooe.  W.  Y.— On  duty  with 
Company  C,  Battalion  of  Engineers. 

Oeorob  W,  Roktbals,  Wbltestone.  S.  Y.— On  duty 
witb  Conwianv  A.  Bill  iIi.hi  of  Engineers. 

Jobs  Mitts,  Wbltestone,  N  Y.— On  <tnty  wltb  i  '.no. 
pany  B,  Uaitahoti  of  Engineers, 

Jobs  Ilium.*:,  Wbr  axons,  N  Y  —  Unduly  with  Com- 
panv  C,  Battalion  of  Er  sineer*. 

Edwasui  O.  Drown,  Wbiteatone.  N.  Y  — Onduty  wltb 
C'ooiponv  A,  BattullQii of  Euittneer* 

Uarby  P.  Hoooica.  Wbitaauina,  N.  Y.  Oo  duty  wltb 
L'omi«nv  B.  Battaltnu  o(  Engtiwiers. 

James'  11.  Wakhkm,  tt'inia.towi.  N.  V.  -Oo  duty 
with  Company  C,  Battalion  of  En^biaara. 
Qfflctrt  of  the  Army  Dtlntlnt  /■»>•  .Srrn'rr  uni/rr  (ht 
Chit/  of  A'a^JMwrn. 
A.  F.  Ronawux,  folooel,  l\  8.  A.  Wa.hiagt.ni.  D. 
f  — In  rbarge.  under  tlw  ithmf  i.f  EhkIimwh.,  of  Public 
Baibhnga  and  Oranoda  ia  the  DUtrtct  of  Columbia,  with 
the  rank  of  Colo  not. 

St.  M.  Macxmib,  IMut.  4Ui  T.  «.  Art  v.  P.  0.  l-ock 
Box  0B,  Wanbington,  D.  C.-In  rbargn  <4  (iwarraphleal 
(fcirayaot  the  territory  waat  of  tbn  iOutfa  nwiridkui 

s  T.  Abkbt,  liar?  Peaaaytvauia  Avanue,  Waabing- 
too,  I).  C—  In  rbarge  of  toe  Improvement  of  the  har- 
bor* at  Washington  and  OeorgeUwu,  D.  C.  harbor  at 
Bra  ton  Bay,  Leonardtown,  and  at  entrance  of  Saint 
Jerocna  Creek.  Md. 

In  eharce  of  tha  improvement  of  the  rivers  Rappa- 
hannock, Chickabotntny,  Mattaponi,  Totusky.  York, 
Pamunkv,  and  Htaouton,  Va,  Rianoke  and  French 
Broad.  N.  C  .  and  Dan  River,  va.,  and  X,  C. :  of  chan- 
nel in  Potomac  River  tbruoch  Rata  in  front  of  landing 
at  Mount  Vernon  ;  of  Xeabaco,  Xnsnini,  and  Urbatia 
creeka,  Va. 

In  charge  of  the  examination  or  survnr  of  Staunton 
River  from  Brook  Neal  to  mouth  of  fig  River.  Vs., 
Koanoke  River  fMio  WeMoo,  X.  C.  to  Cbirk>ville.  Va, 
Potomac  and  AnacosUa  Rivera,  in  vicinity  of  Waabmg- 
too,  D.  C,  with  reference  to  Unproveoerit  of  naviga 
tton,  the  aatablibbmeot  of  harbor-line  and  raising,  of 
Hat*,  so  far  as  thrtr  tiapn>vemi'nt  may  be  nece-wary. 
etc ,  and  of  survey  of  Upper  Macbodoc  and  Urbana 
creeks,  Va. 

In  charge  of  prclimlnarv  invwtlgatlona  retpei'tiag  1> 
cation,  etc.,  of  propnand  free  bridge  over  Potomac 
Rlv.ir  at  or  near  Georeetown,  D.  C 

M.  MU04,  K-nkuk,  Iowa— On  duty  under  Immediate 
order*  of  Captain  Ma;  kenne 

Rrtirrd  OJIIcers. 
Brigadler-Oeneral  A.  A.  HrsrasnK  Hvt.  Major. 
Oeoeral.  14»«  K  Ht..  N.  W.,  Wasblngton.  D.  C. 

Colonel  Tnoaaa  J.  c  ha«  Bvt. 
0f«tb  19tfa  St  .  Pbiladrlphia.  Pa. 

Colonel  (iniaOB  W.  Ctit-U'll.  Bvt  Major-lieneral, 
361  Fifth  avenne.  New  York  City. 
Colonel  JaitEa  H.  RmraoM,  Bvt  BrlgadlerOvoeral 


Settled  in  1888,  it  was  iw-orporaled  its  a  city  in 
l  1870. 

Wutrr-wurks  were  Uillt  by  the  town  in  1W», 
after  plans  of  Phaou  Jai i.  tt.  taking  the  supply 
from  two  mountain  streams  draining  1.1  square 
miles,  the  water  from  which  is  impounded  by  two 
damn,  making  reservoirs  which  contain  14.SM0.flO0 
gnllons  nt  1KH  ft.  above  the  city. 

iJistribiition  is  by  wrought -iron  and  cement  pipe 
of  fnnu  12  to  8-ln.  diameter.  In  lKeil.  lightning 
strui'k  a  horse,  followed  the  service  pija*  to  the 
nutin  and  destroyed  400  ft.  of  4-in.  pipe.  There 
are  13  miles  of  pipe,  with  So  urn-hydrants.  SO  gates 
and  700  taps.  Service  pi|ws  an'  of  gulvaniced 
iron. 

The  |B>pulatioii  in  IW0  was  3.H48.    The  daily 


8  Monroe  Place,  tit  Psnl. 

Lieutenant  Colonel 
St..  Washington.  D.  C. 


Bvt 


IB»  F 
wis  Dr. 


THE  HISTORY  AND  STATISTICS  OF  AMERI- 
CAN WATER-WORKS. 


O. 

Sew  Lisbon,  Ohio,  in  lat.  40*  30  N„  long.  61' 
50  W„  U  on  the  Middle  Fork  of  Little  Beaver 
River,  on  undulating  ground. 
Settled  in  1802,  it  was  incorporated  iu  18*5. 
Water-works  were  built  by  the  town  in  1843, 
taking  I  lie  supply  from  springs,  the  water  from 
is  conducted  half  s  mile 


The  works  have  .-.sit  ♦180,000  and  th 
have  amounted  to  ♦90,1100.  There  is  a  I«nded  debt 
of  tTO.OOO  at  «  per  cent,  interest. 

The  expenses  in  1881  were  ♦MM.  and  the 
revenues  iC.500. 

The  works  are  managed  by  a  iimimittce  of  the 
City  Council  and  a  superintendent. 

E.  A.  McGiU  is  tlie  Hu|s>rintendent. 

CtXTCVlt— 5EW  aUnilll,  CT. 

New  Millford.  Connecticut,  in  lat.  41"  84  N., 
long.  78"  20  W.i  is  on  the  Housatonic  River,  on  s 
succesHlon  of  irregular  terraces,  with  abrupt 
changes  from  one  level  to  another. 

Settled  in  1T07.  it  was  incorporated  as  a  town  in 
1712.  Water-works  were  built  by  a  private  com- 
pany in  1  -74.  after  plans  of  W.  B.  Stilson,  taking 
the  supply  from  a  small  mountain  stream  which  is 
impounded  by  a  stone  masonry  dam.  the  upper 
face  of  which  is  of  brick.  A  brick  filter  is  built  in 
the  reservoir,  filled  with  gravel,  sand  and  charcoal, 
through  which  the  water  paasea  upward  into  an 
open  chamber,  and  Uwuce  to  a  supply  pipe  of  cast 
iron  8  in.  in  diameter  and  1*  miles  long,  to  the  dis- 
tributing resevolr  which  contains  2,00n.iiOO  gallons 
at  230  ft.  above  the  village. 

Distribution  is  by  cast-iron  pipe  of  8  and  4-in. 
diameter,  with  some  1-in.  branches  to  outlying 
houses. 

There  arc  4|  miles  of  pipe,  with  82  fire  hydniuts. 
22  gates  and  185  ta|~.  The  fire  district  contributes 
♦flOO  per  year  for  hydrants.  Service  pipes  are  of 
galvnnixcd  iron. 

The  population  in  18*0  was  1.484.  The  consump- 
tion is  not  stated. 

The  capital  Muck  of  the  company  is  ♦2"i,WMi. 
The  works  have  MtJ  ♦8tt.086.tt2  and  the  receipta 
have  been  ♦18.540.04.  There  is  no  debt.  The  ex- 
penses in  |KS|  w,.re  8411.83  and  the  receipts  tS,- 


the  town,  and  rises  in  the  Omtrk  Mountain*  ■»  inllus 
distant.  The  water  is  raised  220  ft.  by  a  pump  Imilt 
by  Smith,  Vail  *  Co.,  into  a  reservoir  holding 
I, .300,000  gallons,  built  in  cmUnkment  and  lined 
with  utone  laid  in  cement.  It  is  82}  ft.  above  the 
city. 

Distribution  is  by  ctut-iinn  pipe  of  from  12  to  4 
Service  pipes  are  i».  diameter,  of  which  12|  miles  art  laid,  with  40 
fire  hydrants  and  20  gates.  The  numls-rof  ta]m  is 
uotgi*en.  Tliere  are  I  meters  in  use.  The  tow  n 
pays  ♦3,000  per  annum  for  use  uf  fire  hydrant*. 
Senice  pipmiircnf  wrought  iron. 
|    The  |s>pulntion  in  1880  was  7.088. 

Thi'  works  cost  ♦124.000.  The  bunded  debt  is 
♦T5.000  at  7  percent,  interest. 

L.  P.  Cunninglutin  is  Secretary  of  the  company, 
and  C,  J.  Uwisthe  Superintendent. 

CtrxUL—  SOEWlttt,  X.  Y. 
Norw  ich.  New  York,  in  lat.  43    82  N.'  long. 
75  80'  W..  is  on  the  Chenango  River  at  the  month 
of  Cemasawucta  Creek.    Two  high  rolling  ridges 
are  separated  by  the  vulley  ..r  the  « 
of  them  rising  to  a  height  of  500  ft. 

Settled  in  1788.  it  < 
in  1816. 

Water-works  were  built  in  1881  by  u  |>rivate 
compnny,  after  plans  of  P.  H.  Baermann.  C.  E., 
taking  the  supply  from  a  stream  of  4  Mjuart* 
miles  water  •shed,  culled  Hopkins'  or  Ranford's 
Brook. 

An  earth  dam  40  ft.  high,  10  ft.  wide  on  top, 
and  823  ft.  long,  with  puddle  wall  in  the  retitrr 
nnd  itoss  walls  of  concrete  at  the  lose  of  the  puddle 
wall,  forms  a  storage  reservoir  85  ft.  deep,  hold- 
ing 80.000.000  gallon*  at  180  ft,  above  the  village. 
The  water  Ls  draw  n  from  the  reseiroirby  a  vi-rtical 
24-in.  pipe,  at  the  lewe  of  which  is  an  i 
ment  of  drain  tile  designed  to  : 
which  is  theuce  conveyed  Ui  the  village  1 
8,200  ft.  of  IMat  inst.jron  pipe.  Distribution  is 
by  ft}  miles  of  cast-iron  |iipe  of  18  to  4-in. 
diameter,  with  14  lire  hydrants.  55  gates  and  100 
tajiw.  The  town  |aiys  438  per  year  for 
hydrant.   Service  pipes  are  of  wrought  iron. 

The  population  in  1880  1 
sumption  is  not  known  yet. 

The  capital  stork  of  the  i 
works  liave  cost  ♦*0,000. 

T.  De  Witt  Miller  is 
Martin  Treasurer. 

(TO  BE  CONTtXVBD.  > 


Secretary,  and  Cyrus  B. 


C.  H.  Noble  is  the  Secretary  and 
H.  O.  Warner  the  Superintendent. 


At'INowutixiMKNTH  —  The  receipt  of  statistics, 
na  follows,  is  acknowledged  with  thanks:  From 
Cyrus  B-  Martin,  Treasurer,  statistics  and  water 
rates  of  the  wster- works  of  Norwich.  N.  Y.  From 
C.  K.  Fowler,  Superintendent.  18th  Report  of  the 
water  works  of  Poughkeepsie.  N.  Y.  From  E.  A. 
McOill,  Superintendent,  statistics  of  the  water- 
works  of  Lockliaven,  Pa.  From  C.  L.  Frost.  Sec- 
rctary .  slntlsUcs  and  water  rateeof  lite  water-works 
of  New  Lisbon.  Ohio.  From  C.  J.  ] 
tendent,  statistics  and  water  rate*  of  tlie  \ 
workB  of  Joplin.  Missouri.  From  C.  II.  Noble, 
Secretary,  statistical  and  water  rates  of  the  water- 
works of  New  Milford,  Couu.  From  W.  W.  C. 
Sites.  Chief  Engineer,  animal  report  of  Board  of 
Public  Works  of  Jersey  City.  N.  J.,  for  1881. 


Joplin,  Missouri,  in  hit.  87*  N„  long.  94'  80  W 
is  in  the  centre  of  the  mining  region  of  Southwest 
ern  Missouri,  on  uneven  ground.  Settled  in  1871.  it 
was  incorporated  in  1873. 

Water  works  were  built  by  a  private  eumjiam  in 
1881,  after  plans  of  P  B.  Perkins,  taking  the  siipplv 
■  Creek,  w  hich  flows  *»  miles  tnttth  -H 


-May  27,  1882,  p.  1TJ.-AW,. 
borough,  »lh  lim-,  for  itronyht,  read  efrnuoAf:  10th 
line,  for/orarrrics,  read  for  firt  vrricr. 

A  COSTLY  BUILDING  SINKLVO. 

St.  Isaac's,  the  great  cathedral  at  St.  Petersburg 
which  was  finished  in  1851)  and  cost  ♦35.000  000  is 
slowly  sinking  into  the  ground  and  the  authorities 
do  not  know  how  to  stop  it.  The  Russian  capital 
is  built  upon  a  niarsh.  and  the  site  of  St.  Uaac  s 
in  on  one  of  its  softest  parts.  Over  ♦1.000,000  waa 
spent  in  driving  piles  originally.  Init  the  Ixuildine 
hns  never  been  firm  and  now  threatens  to  topple 
•  .ver  at  one  corner.  A  recent  examination  showed 
that  on  one  side  the  columns  bad  separated  from 
the  architrave,  leaving  a  space  of  tbiee  inches 
between.  The  roof  was  at  once  lightened  by  rt> 
i  oving  large  stones,  but  new  fissures  appeared  as 
the  work  went  on.  the  workmen  left  in  fear  and 
the  engineers  gave  up  the  job  aa  a  bad  one.  Since 
I  hen  nothing  has  la-en  done  except  to  hold  consul- 
"<l^ej«i  unpractical  plans  for  saving  the 
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EMTR. 

for  Mr  Adam*  abouM  he  a4 
I  in  Julius  W  Adam*,  care  of  lht»  Journal.  Nr»  Turk 
3™  A  rue  lea  »rltt«o  by  Mr  Atlas*.  —  111  V  il«wi«  U>lla  •; 
sad  only  for  art*  lea  ao  aUrsed  will  be  be  r  «ponalblr. 

Ttmt  of  HIWMIipHk  <*»  United  state*  aad 
cisSS*.  $4  r»r  annum.  WudHJ  pouw:  all  part,  of 
Europe  *V  |»rable  m  adraace  RraiiH»noea  at  the  rlak 
r4  i  he  iuWrtber.  unleaa  made  br  res-lrtere-l  letter  or  by 
draft,  cheek  or  P.  O.  order,  parable  In  Otu.  H  Fmsrr. 

Tmu  of  AaVTvrUaiM.-Onr-aKft.  Milan,  use  fcnssr- 
Son,  |»;  "I"-  nwolh.  Mhire-  ,',"i;"'1^»^i,11l2">,]^ 

Sr^""""^"*  m.*«Cl^!r1Irj|«*n'a^M^"rTi^ 
ttan*.  pajablequarwrir 

irilr-lr*  for  FnbllraUoii  In  the  current  numher 
ruy-.iM  be  weired  at  "^j^f*  *  P"*>llc«linnjK|t  later 

fxunwre. 

Fan*.  I  Pa«e. 
a  at  tbe  C'urpa  of       1  Tb*  New  MsrUUui  Fln.1.-r 

a,U.  f*.  Aray  m  j    illl*ilr.<tnf>  ISa 

r  awl  Statistic*       Hnmlr   Exhibition  at 
•rarUn     WsUtr-  ^  ,  tU  .  _  j^tti 

1 70 !  «2*Si,  ««■  ,«*..!£! 

The  Imluatrlal  Outluok .  1st)  Fjuilxeaaiim  Hucim*. 

SSSSi    Kwtneer.  Clubof  rUB. 

Meceot  i«er.t.«si  IM     "  H It'll   J* 

Impeded  Aw-ilaticoa  f.ie  TS*  Clrb  Knirloeer  1M 

Vockha*  under  Wa»«r  OpTlr*  Prawttija  1*4 

r°a  Ir^nbte  Oaaea  le  <  Tbe  C-rtutb  i  aual  m 

YarkWater  Rate*   1*2   Oor  Buret  Offerings  IB. 

,W  I  q*»*rai  i  Vi  i*iii*Vi  i ' "  " !  1m 

We  learn  from  a  reliable  source  that  the  German 
nt  intends  to  attach  architect*  and  en- 
i  ef  eitstisiasisi  to  their  foreign  embassies 
and  iefatioM,  to  report  on  new  invention*,  re* 
marksbl*  aehievemsnta.  eta.,  that  may  come 
under  thair  notice.  An  intarnatiorjal  interchange  of 


level,  a*  has  ba>D  heretofore  hinted.  The  present 
struggle  is  entered  upon  with  harmony  between 
all  Western  manufacturer*.  Titer  lutve  refused  to 
sign  scale*  submitted  to  them.  The  iroprewtiiin 
exist*  that  one  aide  ur  the  uther  will  give  war  in  a 
ahort  time.    If  one,  two  or  three  hundred  puddling 


ulherwise.  but  in 
i«    «>   great    that   n  scarcity    of   iron  inuat 
follow.     with     a     corresponding  euhance- 
of  value  nnd  i>rioe.    Demand  ban  declined 
A  re  viral  of  demand  would  force  re- 
ii  on  the  most  favorable  term*.   The  labor 
union  w  Ik  ate  authority  ia  no  widespread  in  the 
mills  refuse*  to  entertain  any  suggestion  but  un- 
conditional surrender.    It  is  not  at  all  surprising 
that  two  hundred  anil  fifty  million  dollar*'  worth 
of  capital  is  anxious  to  car-ape  from  the  dictation 
( of  a  power  which  issues  its  secret  mandate*  with 
'  an  iron  will,  and  an  resolutely  maintain*  them  to 
|  the  end. 

i  <'oni|ien*atory  influent***  are  at  work.  Inven- 
j  tion  ia  srekine-  to  suhstitnle  machinery  in  iron- 
making  more  (-cm-rally.  In  time,  no  doubt,  the 
prearnt  tedious  andcnatly  inethoda  of  iron-making 
will  give  place  to  method*  for  making  *teel  direct. 
Much  encouraging  progress  ia  to  he  racordotl.  At 


Inc 


edde 


ployment  at 


d  will  keep 
equal  em- 
of  oompenantion, 
at  present.  Invading  tbe  limit*  of 
legitimate  profit*  of  manufacturers. 

One  advantttge  following  the  declining  price*  i« 
the  increase  of  rt-uuireinenta.  The  upward  ten- 
dency of  the  past  few  months,  combined  with 
other  inflneii.'es,  such  a*  diminished  agricultural 
wealth,  decreased  vulutue  of  nviiilahb-  capital,  and 
the  like,  have  checked  demand  and  enterprise  and 
investment.  Within  a  few  week*  the  tendency  to 
lower  price*  has  brought  out  many  buy  em,  ospec- 
iallr  for  work  required  in  engineering  enter- 
pri*.-*.    Bridge  building  is 


THE  INDUSTRIAL  OUTLOOK. 

The  magnitude  of  the  movement  among  th 
workmen  to  secure  higher  rate*  of  compensation 
on  declining  market*  is  attracting  the  attention 
of  more  than  those  who  are  directly  concerned  in 


ance  of  orders 
f  facturer*  report  a  constant  axx^eaalon  of  orders 
for  fall  delivery.  Plate  and  tank  iron  are  some- 
what less  active,  but  there  ia  no  scarcity  of  work 
anywhere.  Locomotive  building  has  not  re- 
ceived any  set  back.  Car  work  ia  abundant ; 
quite  a  number  of  works  are  making  extra  time. 
The  demand*  of  the  ship  and  boat  yards  continue 
heavy ;  the  foundries  and  machine  shops  are 
crowded  with  work  for  tbe  summer.  Gas  and 
pipe  establishments  and  works  making  water-pipe 
are  full  of  order*.  Machinery  of  all  kind*  is  in 
extraordinary  demand,  so  much  so  that  for  the 
first  four  months  i af  the  year  ♦2115,000  worth  uf 
steam  machinery  was  imported  because  of  the 
inability  of  domestic  concerns  to 
ment*  promptly.   The  productive  energy  of  the 


PERSONAL. 

A.  J.Twitxis  «  Chief  I 
Knoxville  Railroad. 

C.  J.IIaRPSwat  has  been  appointed  I 
gineer  of  the  Rnahford  brunch  of  the 
Valley  *  Cuba  Railway. 

O.  W,  Ut  tiHKS  ha*  Ixs-n  re-elected  Chief  Engi- 
neer of  the  Little  Rock.  MissMpia  River  &  ' 
Knilmtid- 

A.  M.  BAHNWTI.K,  f.  K..  is  no 
Uuiitemala  Central  Railroad,  which  will  soon  be 
finished  to  Gtuttemala. 

W.  v..  Tisdale  ha*  been  appointed  acting  Chief 
Engineer  of  the  Manitoba  Southwestern  Railway 
in  place  of  Mr.  Davidson,  mdgned. 

Dl'NCAN  Mr  lsmtE,  President  of  the  Atlantic  * 
Northwestern  Railway,  ha*  left  for  England,  for 
the  purpose  of  promoting  the  new  railway  bridge  at 
Lnchine  for  the  Canada  Pacific  Railway. 

Tim  >M  Aft  C.  Cox.— Emm  a  Washington  paper  of 
May  2*)  we  take  the  following: 

"  Mr.  Thomas  C.  Tox.  water  registrar  of  the  Di»- 
trict  of  (.'•dutiibia.  died  nt  his  residence  on  N  street. 
West  Washington,  this  morning  at-om  ten  o'clock, 
after  an  illness  of  some  month*.  He  was  in  th* 
Mill  year  of  his  age.  Mr.  Cox  wa«  affected  with 
disease  both  of  the  heart  and  lung*,  and  the  compli- 
cations wen-  such  that  it  has  been  thought  for  some 
time  past  that  he  could  not  survive.  The  deceased 
was  a  native  of  Georgetown,  Icing  tbe  son  of  John 
Cox.  who  wea  mayor  of  that  dty  for  many  soc- 
i -ceding  terms  of  office.  He  was  DMbtirWng  Clerk 
in  tlie  State  department  for  many  year*,  and  while 
there  was  sent  to  England  by  Secretary  Seward 
un  important  business  connected  with  that  rier-art- 
ment.  He  wssafterwaid  Secretary  to  the  British- 
American  commission,  generally  known  as  'the 
High  Joint  Commission/  which  met  in  this  city 
and  he  went  to  Europe  with  the  commission.  He 
was  appointed  to  his  present  position  upon  the 
death  of  Ida  predw-essor,  Water  Registrar  Lubey, 
a  few  years  ago.  Mr.  Cox  was  highly  esteemed  by 
hi*  many  f  riends.  He  was  a  member  of  Christ  P. 
K.  church,  having  been  confirmed  during  the  rec- 
torship of  Rev.  W.  W.  Williams.  He  leaves  a  widow 
nnd  u  large  family  uf  children.  He  bass  sister, 
Mrs.  SVatkin*  AH<l!~m.  and  a  brother,  Mr.  Richard 
(ox.  living  in  West  Washington.  The  District 
Commissioners  to-day  adopted  appropriate  resolu- 
tions of  regret  and  condolence." 


RECENT  INVENTIONS. 


all,  the 
itself  the  germs  of  its 
That  permanent  injury 
can  be  done  to  the  industrial,  transportation  and 
commercial  interests  of  the  nation  through  strikes 
for  higher  wage*,  la,  in  the  long  run.  practically 
impossible,  as  has  lawn  repeatedly  demonstrated  to 
the  terrible  cost  of  the  weaker  element  In 
such  contests.  At  the  present  time  the  iron 
and  steel  workers,  to  th*  number  of  fifty 
thousand,  according  to  estimate*  made,  are  in 
an  attitude  of  reheJUon.  not  against  employers 
but  against  the  laws  of  trade  and  force*  which 
value*.  It  i*  barely  probable 
i  th.- demands  made  for  an  advance  of  $2.50  per 


at  a  time  when  the  value  of  iron  has 
|S  to  |8  per  ton,  will  be  complied 
ne  the  least  of  two 
as  ha*  been  seen  in  iron  workers'  disputes  in 
past.  Even  if  so.  this  fact  would  obstruct 
Of  value*  to  a 


The  fan  like  tail  of  our  industrial  prosperity  is 
out  when  one  or  two  of  the 
are  suffering.  The  decline  in  rail- 
way material  has  not  yet  had  the  desired  effect  of 
attracting  railway  builders  to  tbe  mills  because  of 
tlie  lack  of  other  necessary  elements.  Abundant 
cnsjai  are  promised,  ami  this  is  the  chief  wunt. 
Abundant  capital  awaits  invitation,  but  the  great 
reserve  accumulated  by  the  inactivity  of  the  panic 
period  has  been  invested  and  inventors  are  now- 
awaiting  return*.  Governments  are  not  heavy 
borrowers,  as  a  few  yean  ago.  Hence  other  chan- 
nels are  sought  for.  Rales  of  interest  are  declin- 
ing because  of  the  accumulating  surplus.  The 


ently  reduced  price»  to  afford  the 
ment*  to  plunge  into  vast  industrial  and 
cial  enterprises,  some  of  which  are  now 
up  before  lite  world. 


This  improved  device  for  heating  railroad  train* 
by  hot  water  consist*  of  a  continuous  circuit  pipe 
extending  from  the  fire-box  of  the  locomotive  by 
flexible  connections  throughout  the  train,  and  re- 
turning by  a  separate  pipe  through  the  fire-box. 
The  water  within  the  pipe*  ia  heated  in  passing 
through  tbe  fire-box.  The  pipe*  through  the  pas- 
senger cars  are  provided  with  a  series  of  return 
! tends,  each  extending  under  a  seat.  Back  pressure 
in  tlx-  water-pipe  frorr  the  heater  toward  the  tank 
ia  prevented  by  suitable  valve*.  The  portion*  of 
the  pipes  which  are  I 
protected. 

NOVEL  POCKET  1 

A  late  important  invention,  which  is  , 
for  field  use.  consists  of  a 

adapted  to  1*9  i 
what  is  known  as  the  Walker  apparatus.  Tbe 

tripod-head  is  adapted  to  be  detached  from  the 
camera  and  folded  up  in  very  small  compass.  The 
double  plate-holder,  la-ing  made  of  hard  rubber,  ia 
jointless,  and  consequently  unaffected  by  moist- 
ure. It  is  by  reason  of  this  important  invention 
tliat  it  is  possible  to  reduce  the  dimension*  of  the 
camera  to  pocket  size,  and  also  hy  moans  of  com- 
mercially prepared  gelatine  dry  plate*  for  taking 
mutantaneou*  views.  Civil  engineers,  provided 
with  such  an  apparatus  as  this,  could  obtain  im- 
portant views  concerning  the  topography  of  the 
country  through  which  they  were  projecting  rail- 
roads, as.  by  the  use  of  this  dry  prucea*.  it  is  as- 
serted that  no  previous  experience  is  required,  and 

plete  apparatus  is  adapted  to  be  stowed  away  like 
a  field-glass  in  a  pocket  slung  by  a  strap  over  the 
shoulder.  Similar  apparatus,  as  regards  aire,  has 
been  sold  before;  but  I 
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been  manufactured  having  regard  for  such  |*r- 
fection  of  detail  aa  that  made  by  the  Walker 
Company,  of  Rochester. 

ocri-F  hirizi^o  rniHArt 
A  late  and  new  process  for  desulphurizing  ores 
consists  of  the  following  successive  steps:  First, 
drying  the  ores;  second,  subjecting  the  dried  ore 
In  a  close  chamber  to  thorough  agitation;  third, 
subjecting  the  ore  to  the  net  mi:  of  heat:  and, 
fourth,  injecting  hot  air.  which  haa  been  dehy- 
I  or  deprived  of  ita  moisture.  The  air.  before 
admitted  to  the  roasting-cliattiher.  ia  dehy- 
l  by  being  forced  through  a  body  of  common 


temperature*,  no  that  in  the  event  of  a  flre  in  a  are  bare,  or  covered  with  flexible  covering,  that  it 

building  In  which  the  extinguisher  ia  located,  a  obstruct*  the  circulation.*-  To  remedy  theae  in- 

the  flow  of  the  wnveniencos  he  turned  hi*  attention  to  the  divin~ 

M  lw.ll        TZIa   .  .  ■--  -  ■    . .  I     ..     .  _  .  .- 


fiurion  of  the  |*trt*  which  retain 
lire-annihilating  gas  ensue*. 

IMPROVED  gSOW-LOADKR  AXD  DtlMPER. 
Thia  improved  anow-loader  and  dumper  for  use 
on  railroad*  consist*  of  a  car  which  is  provided  at 
one  end  with  an  Inclosing  shield  and  at  the  other 
with  a  plow  and  cutter*.  Pivoted  platforms  are 
adapted  to  be  raised  and  lowered  by  mean*  of 


bell.  His  contrivance  consisted  of  a  truncated 
cone  of  wood,  3  It.  diameter  at  the  top  and  li  ft.  at 
Iho  bottom,  and  containing  AO  cu.  ft.  In  tin 
lop  was  placed  a  strung  glass  to  give  light,  and  a 
cock  to  let  out  air.  The  Cell  was  coated  with  lead 
and  weighted,  that  it  might  sink  steadily;  when 
below  it  waa  supplied  with  air  by  two  barrels  of  M 
gallons  earn,  which  were  alternately  lowered  and 
raised.  Ho  states  that  he  remained  one  hour  and 
thirty  minutes  under  water,  at  a  depth  of  10 


SHIXAUNO  BY 
Thia  electric  signaling  apparatus  ismsist*  of  a 
relay,  having  a  movable  armature  and  retractor, 
and  a  device  for  alternately  breaking  and  closing 
the  circuit  thereof,  combined  with  a  local  battery 
and  circuit,  for  operating  registering  apparatus, 
the  terminals  of  which  are  controlled  by  the  said 
relay  armature,  whereby  the  condition  of  the  local 
circuit  is  changed,  both  at  the  movement  of  the 
relay  armature  from  and  to  it*  movement*  toward 
the  poles  of  it*  magnets.  A  record  is  thus  made 
both  at  the  opening  and  closure  of  the  main  or 
relay  circuit. 


chains  secured  to  cross-beams  of  the  platform,  and  I  fathOBllt  jn  mi  ue  described  to  tin?  Royal  Society 
passing  through  rigid  brace  pieces.    A  breaker,  a  method  by  which  the  diver  could  leave  the  hell". 

hinged  to  tin-  shield  and  joined  \  ,""  u»«-l  pipes.  40  ft.  in  length,  made  with  spiral 
d  by  a  knife,  is  arranged  to  he  " 


i  fitting  each  other,  with  an  annular  o1 
Joint.  Each  half  shell  has  a  pipe  opening  suitably 
•crew-threaded  to  receive  the  adjacent  ends  of  the 
pipes.  In  order  to  keep  the  hemispherical  shell* 
in  place,  and  steam  or  water  tight,  a  central  htdt  b 
provided,  passing  through  the  shell*.  When  it  is 
desired  to  set  the  pipe- joint  at  n  certain  angle  this 
bolt  ia  loosened  and  the  shells  adjusted,  after 
which  the  threaded  bolt  ia  again  tightened. 

A  XOVBL  IJMB  REHT  FOR  RA11.WAY  TRAVKUtR*. 

This  ingenious  device  has  cords  attached  to  the 
(rout  edge  of  the  seats  underneath  and  running 
length  wi.se  of  the  same.  Across  the  space  in  front 
of  each  seat  is  a  canvas  portion  about  18  in.  wide, 
adapu-d  to  run  over  the  stretched  cords.  When 
not  in  use  or  unoccupied  the  canvas  can  be  slid 
along  upon  the  cords  and  compressed  into  a  com- 
pact condition  at  one  end  of  two  adjoining  seats. 
AUTOMATIC  RAILWAY  KK1SAL. 
In  this  improved  automatic  railway  signal  the 
bell-striking  train  of  wheels  is  set  for  action  by  a 
passing  train,  and  its  controlling  detent  la  released 
thrrmgh  an  electro-magnet  which  is  vitalized  by  a 
magncto-gencrainr  actuated  by  the  passing  train. 
IMPROVED  LETKE. 
This  improvement,  coming  as  It  does  during  the 
wide-spread  devastation  in  the  South  from  the 
overflow  of  the  Mississippi,  is  of  peculiar  import- 
ance. Within  the  embankment  are  two  or  more 
parallel  fences  or  wails,  each  of  less  height  than 
the  adjoining  one  from  the  rear  toward  the  water 
front,  the  tops  of  posts  of  the  highest  fence  having 
to  be  raised  when  desired,  to 
,  to  prevent  a  wash  or  repair  a 
1  the  wall*  rest  on 
levee  and  are  covered  by  it. 


drift. 

APTARATTS  »X1R  OTUBM  SOLAR  UKAT. 

In  this  improved  apparatus  for  concentrating 
and  applying  the  heat  rays  of  the  sun  consists  of  a 
mirror  straight  in  longitudinal  direction,  and  of 
parabolic  or  equivalent  curve  in  cross  section, 
adapted  to  concentrate  the  he.st  of  the  sun's  rays 
on  a  focal  line.  A  heat  receiver  mounted  on  the 
axis  of  the  mirror  Is  adapted  to  be  used  in  com- 
bination with  thia  mirror. 

IMPROVED  APPLIANCES  FOR  WORKINCJ 
UNDER  WATER  OR  IN  IRRESPIRABLE 
GASES.* 

HMory  of  Diving.— In  bringing  before  the 
members  of  this  institution  the  following  paper, 
the  author  does  not  intend  describing  at  any 
length  tbe  early  history  of  diving.f 

From  tbe  earliest  times  divers  have  been  em- 1  appears  to  be  the  first  person  who  used  the  sir- 
ployed  in  fishing  for  pearls,  corals  and  sponges,  |  pump  to  force  a  supplv  of  fresh  air  to  the  divers, 
and  have  been  accustomed,  before  descending,  to  in  the  bell  under  water.  A  diving  dress  was  in- 
pUce  a  piece  of  sponge  soaked  in  oil  between  the  j  vented  in  1706  by  Klelngert.  of  Brwdau,  which 
teeth.  This  is  said  to  have  enabled  some  of  the  consisted  of  strong  tin-plate  armor,  in  the  form  of 
most  hard v  to  remain  at  least  six  minutes  under  a  cylinder  encasing  the  diver's  head  and  body, 
water.  The  records  of  the  earlier  attempts  to  with  a  leather  jacket  and  strong  leather  drawers, 
provide  some  artificial  supply  of  air  to  divers  under  These  were  made  water-proof,  and  joined  by  brass 
water  are  unsatisfactory.  Roger  Bacon  (A.  D.  hoops  around  the  metal  armor,  so  that  the"  diver 
tt+Oi  waa  supposed  to  have  criginatrd  a  machine  ]  was  relieved  from  the  pressure  of  the  water  except 
for  working  under  water.  The  invention  of  the  on  the  legs  and  arms.  He  inhn'nl  the  air  from 
diving  bell_is  generally  assigned  to  the  sixteenth  the  surface  through  one  pipe,  and  the  vitiated  sir 
first  account  of  its  use  In  Eurojs'  is  wns  carried  to  the  surface  by  another.    A  diver 

could  not  with  this  apparatus  descend  to  greater 
depth  tluw  20  feet.  About  the  same  date  Messrs.  John 
and  William  Braitbwaite  constructed  a  diving  ap- 
paratus with  which  they  carried  out  several 


lira-.-  wire  inside:  one  end  waa  fixed  in  the 
bell,  and  the  other  to  a  cock  which  opened 
into  the  diver's  cap.  This  was  made  of 
lead,  weighing  M  lbs.,  and  he  also  wore  a 
girdle  of  the  same  weight,  and  clocs  of  lead  weigh- 
ing 12  lb*,  each.  About  the  same  date,  1716,  when 
Dr.  Hnlley  read  his  first  paper  to  the  Royal  So- 
ciety, John  Lethbridge  invented  an  air  reservoir, 
made  of  wainscot,  perfectly  round,  and  6  ft.  long, 
I  ft.  6  in.  in  diameter  at  the  head,  and  1  ft.  6  in.  at 
the  foot.  He  compressed  air  Into  this  with  n  pair 
of  bellows,  and  then  lowered  It  with  himself  under 
water,  where  be  remained  thirty-four  minutes. 
Numerous  inventors  followed  in  his  track.  Sraee- 
ton,  in  177S,  first  employed  tbe  diving  bell  for  civil 
engineering  operational  In  repairing  the  bridge  at 
Hexham,  Northumberland.  Tbe  apparatus  was 
so  oblong  wooden  box.  4  ft.  high.  2  ft.  whir,  and 
3  ft.  A  in.  long.  It  was  supplied  with  air  by  a 
pump  fixed  on  the  surface.  Soon  after  tbe  con- 
struction of  the  New  Dock  at  Ramsgate,  in  1784, 
Smcaton  employed  an  Improved  diving  bell  weigh- 
ing half -a  ton:  two  men  worked  in  It,  and  were 
provided  with  a  constant  supply  of  fresh  air 
through  flexible  pipes,  by  means  of  a  force  pnmp 
placed  in  slighter  which  floated  over  them.  S  men  ton 


century.  The  first  account  of  it*  use  In  Eurojs>  i* 
that  of  Tasnier,  who  relates  that  in  1589,  at  Toledo, 
in  Spain,  he  saw  two  Orerka,  in  the  presence  of 
Charles  V.,  let  themselves  down  under  water  in  a 
large  inverted  kettle  without  being  wet.  Lord 

Bacon,  in  hie  .Vorom  Organum  (A.  I).  1000)  de-  cnadul  operations.    In  180ft  thev  recovered  <75.000 

'  In  his  time,  in  dollars  from  the  Eos 


the 


East  ludiuman  Earl  of  Aber- 
gavenny. Rennie.  while  occupied  on  tbe  works 
of  Ramsgate  Harbor,  1818.  made  considerable  im- 
provements in  the  diving  bell;  be  designed  and 
constructed  a  diving  bell  of  cast-iron.  A  ft.  high,  4 
ft.  6  in.  wide,  and  6  ft  long,  with  one  side  a  little 


I  in  the  process  of  making  the 
i  as  "  water-gas,"  consists  In  introducing 
her  with  air  at  the  bottom  of  a  cupola 
or  furnace  containing  carbonaceous  fuel,  for  the 
purpose  of  raising  it  to  incandescence,  desulphuriz- 
ing it,  and  preventing  the  formation  of  clinker, 
and  disintegrating  it  if  formed ;  and  in  Introduc- 
ing steam  into  the  generator  at  or  near  tbe  top 
tliereof.  and  causing  It  to  pass  in  a  downward 
direction  through  the  incandescent  carbon. 
1st  PRO  VET)  ACTOKATIC  nRB-KXTLtUl'ISHEB. 
This  fire-extinguisher  comprises  the  following 
novel  elements :  The  pipe  trading  from  the  reser- 
voir has  a  valve-seat  at  its  outer  end,  and  a  dis- 
hy fusible  solder  around  the  dis- 
A  valve  is  employed,  tbe  stem 
of  which  is  secured  to  the  distributor,  and  the 
body  of  which  is  made  in  part  of  a  fusible  ma- 
The  fusible  material  is  fusible  at  low 


scribes  the  primitive  method  adopted  I 
in  which  there  was  no  mode  of  rep' 
air  in  the  inverted  vessel  or  bell 
water.     In  IA82  Richard  Norwood  took  out  a 
patent  for  a  special  means  to  dive  into  the  sea.  Bo- 
I  relli.  in  IMS,  constructed  a  copper  vessel  2  ft.  in  | 

I  diameter,  with  glass  fixed  before  the  face  of  the  heavier  than  the  other.  ao°that  It  should  not  float 
|  diver:  this  he  termed  a  "  Vesica."   It  was  wom  aa  |  <|aite  h.Tr|,  arid  thus  more  readily  allow  the  vitin- 
a  helmet,  ami  securely  attached  to  a  dress  of  goat-  ted  air  to  escape.   At  the  top  of  the  bell  six  thick 
i  skin.    Within  the  "  \ealca"  were  pipes,  by  means  bull's-eyes  of  glass  were  fixed  to  admit  light.  In 
of  which  a  circulation  of  air  was  contrived.   An  the  center  of  the  top  was  a  circular  hole,  in 
j  air  pump  was  affixed  to  hie  side,  by  which  the  which   a   brass  lining  was  firmly  fixed.  To 
diver  was  said  to  condense  or  rarify  the  air  within  the    under  side  of  title  waa  attached  on  air 
the  ••  Vesica,"  sj  as  to  make  himself  heavier  or  valve  on  a  hnis*  grating.      The   valve  itself 
lighter,  on  the  same  principle  as  the  air  bladder  of  wu  simply  a  disk  of  strong  leather.    A  nozzle 
fishes.    Artificial  webbing  was  also  supplied  to  the  was  fixed  to  the  top  of  the  bell  above  the  valve, 
feet,  to  enable  bim  to  tread  water.   In  the  latter  and  to  this  was  screwed  a  water-tight  leather  hose 
part  of  the  seventeenth  century  the  QsTlrag  bell  |  0,1 '  jn.  diameter,   connected  to  the  air-pump, 

which  was  constantly  worked  by  a  sufficient  num- 
ber of  men.  Inside  the  topof  the  bell  were  strong 
lugs,  to  which  were  attached  chains  for  suspend- 
ing stones  or  other  material.  The  bell  was  fitted 
with  seats  and  a  rail  for  hanging  the  various  tools 
used  by  the  men  ;  it  was  slung  by  stout  chains 
from  a  double  purchase  crab  fixed  un  a  truck, 
which  could  travel  along  tbe  gantry  ;  the  total 
weight  was  five  tons.  Rennie  used"  this  diving 
bell  with  great  success  tn  the  numerous  harbor 
and  other  works  with  which  he  was  associated. 

Thf  Open  Hiring  Drat,  -in  the  year  1838  or 
I82S,  the  late  Mr.  AuKUslu*  Slebe.  A.  I.  C.  F.  .  the 
founder  of  the  author's  linn,  was  applied  to  by 
Messrs.  Deane  to  assist  them  In  the  construction 
of  a  diving  dress,  afterwards  known  as  the  Open- 
Helmet  Diving  Dross.  Tbe  helmet  waa  made  of 
copper  with  a  screw  lens  in  front,  and  a  metal 
Ibow  riveted  on  the  back  of  the  head-piece,  to 


came  largely  into  use.  About  1880  a  mania 
arose  for  undertaking  submarine  explora- 
tion, and  companies  were  formed  for 
that  purpose ;  hut  from  imperfect  appli- 
ances they  were  unable  to  reap  profitable  re- 
sults. About  the  year  1700  Dr.  Edmund  Halley 
devoted  much  time  to  subaqueous  experiments, 
and  in  1716  he  read  a  paper  before  the  Royal  So- 
ciety entitled  "  Tbe  Art  of  Living  Under  Water." 
In  this  paper  he  says:  "  When  there  has  been  oc- 
casion to  continue  long  at  the  bottom  of  the  sea 
some  have  contrived  double  flexible  pipes  to  circu- 
late air  down  into  a  cavity,  inclosing  tbe  diver 
with  armor,  to  bear  off  the  "pressure  of  water  and 
give  leave  to  his  breast  to  dilate  upon  Inspiration, 
tbe  fresh  air  being  forced  down  one  of  the  pipes 
with  bellows,  or  otherwise,  and  returning  by  the 
other  of  them,  not  unlike  an  artery  or  vein.  This 
lias  I.e.-  i  f.-nnd  sufficient  for  small  d-nths.  II  M  U 


ft,,  but  when  the  depth  surpasses  three  fathoms  connect  the  air-pipe  with  the  pump*,  the  head- 
experience  teaches  as  that  this  method  becomes  piece  and  breast-plate  lieing  in  one.  To  the  breast- 
impracticable.  for  though  the  pii>es  and  rest  ofjd'e  ubjte  was  attached  a  canvas  jacket,  which,  with 

the  aid  of  two  lead  weight*,  kept  the  helmet  fixed 
upon  the  shoulders.  Boots  with  lead  soles,  weigh- 
ing 12  pounds  each,  were  worn,  and  also  a  water- 
proof dress  fastened  round  the  ne.  k,  over  which 
were  placed  the  helmet  and  jacket.  The  air 
escaped  into  tbe  water  fmm  underneath  the  outer 
canvas  Jacket,  and  the  water  reached  within  a  few 
inches  of  the  diver  «  mouth,  so  that  he  had  to 
work  In  a  vertical  position. 


apparatus  may  Is-  contrived  to  perform  their  office 
duly,  yet  the  water,  It*  weight  now  become 
considerable,  dix-s  so  closely  clasp  the  Uniha  that 
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three  cylinders,  ft-ih.  diameter,  Mb.  stroke. 
Even  at  the  present  day  many  of  tbe  coast  divers 
ttae  this  form  of  ilrm. 

The  Clone  Diving  thrt<*.— About  1888,  when  en- 
cared  at  the  wreck  of  the  Royal  Ueorgr,  Mr. 
iiiebe,  observing  the  danger  attending  the  uae  of 
the  open  helmet.  Introduced  hia  invention  of  tin* 
close  helmet,  dt ted  with  iDlet  and  outlet  valvea, 
and  with  segmental  neck  screw,  to  reuiore  the 
bead-piece  by  one-eighth  of  a  turn.  The  water- 
proof dress  wss  fastened  to  the  metal  collar  by 
sorrws  and  braHa  banJs.  Colonel  Pauley,  K.  E., 
(afterwards  Major-General  Sir  C.  Pauley)*  at  once 
ordered  the  Royal  Engineer  divers  to  be  equipped 
with  this  dreae  and  helmet,  and  the  operations  at 
the  wreck,  owing  to  this  great  improvement,  were 
carried  on  with  much  greater  rapidity  and  with- 
out accident. 

The  above  brief  description  of  diving  apparatus 
in  ita  primitive  form  win  be  sufficient  to  show  she 
progress  made  up  to  a  recent  date. 

Modern  Apparatus. — This  apparatus  is  a  very 
perfect  one.  combining  a  high  degree  of  aattty 
with  comfort  for  the  diver.  The  air-pump  ia  capa- 
ble of  compressing  air  to  a  pressure  of  840  lbs.  per 
square  inch,  and  consists  of  two  vertical  double- 
action  gun-metal  cylinders,  securely  fixed  to  a 
bed-pinie  of  gun-metal,  which  is  bolted  on  the 
base  of  two  side  standards  forming  an  iron  fram- 
ing to  carry  the  crankshaft.  Each  piston  ia  con- 
structed of  two  inverted  cups  of  leather,  with 
lent  her  packing  placed  between,  and  the  whole  is 
secured  by  two  cast-iron  piston-plates  fitted  to 
the  piston-rod  inside  the  leather  cups,  and  pressed 
together  by  n  nut.  Grooves  are  formed  in  the 
periphery  of  the  piston-plates,  to  contain 
rx|*uiding  springs,  which,  pressing  against 
the  inner  side  of  the  leather  cups,  keep  them 
In  close  contact  with  the  cylinders,  and 
thus  maintain  thn  piston  in  a  perfectly  air- 
tight condition.  Each  cylinder  cover  has  an  oil 
tap  for  lubrication.  The  piston-rods  pass  through 
glands  packed  with  turned  leather  washers,  and 
are  extended  so  as  to  work  in  guides.  Double 
connecting  slings,  with  gun-metal  bearings,  con- 
nect the  inaton-rod*  to  the  crank  pink*.  Inlet  and 
outlet  valvea  are  fixed  in  the  covers  of  each  cylin- 


der, and  u bin  in  the  base  plate.  Spindle  valves  are 
used,  faced  with  huthcr,  ami  with  gun-metal 
Beatings,  to  which  the  valve  is  kept  by  a  spiral 
spring.  Tlie  top  bottom  nutlet  valves  are  con- 
nected by  passages  cast  on  the  cylinders,  and  lead- 
ing to  the  air-delivery  nuzzle.  The  cylinders  are 
surrounded  by  a  copper  cooling  cistern. 

Pressure  gauges  show  the  depth  and  pressure  at 
which  tlie  diver  ia  working,  and  are  also  used  for 
testing  the  air  pipes.  Karb  gauge  is  marked  off  to 
represent  the  pressure  in  pounds  per  square  inch 
riven  depths  of  water,  as  given  by  the  following 


refill. 


tion.  In  conclusion,  the  author  may  allude  to  the 
use  of  the  electric  light  for  submarine  pui  poses. 
It  is  really  the  only  light  which  can  be  of  use  to 
the  diver,  and  of  late  the  author  has  mode  some 
very  satisfactory  trials  of  it.  The  telephone  haa 
nut  been  fully  tested  in  practice,  the  divers  pre- 
ferring their  ordinary  signal  line,  or  communi- 
cating by  a  slate.  The  author  added  that  since 
the  paper  was  written  ten  Uvea  had  been  saved  as 
the  Killing  worth  Colliery  by  means  of  the  appa- 
ratus. The  appliance  was  also  used  at  the  opening 
of  the  Maudlin  seam  of  the  Seaharo  Colliery. 


SEW  YORK  WATER 


ve  just  received  one  of  the  most  extraot- 
rcutars  that  lias  ever  reached  our  office. 
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careful  survey  of  the  wreck,  which  was  lying  in 
12  fathoms  of  water,  the  result  being  positive 
proof  that  the  boilers  had  not  caused  the  explosion, 
as  they  were  found  in  perfect  condition.  The 
author  considers  that  the  apparatus  he  has  de- 
scribed was  in  this  particular  com-  of  treat  service 
in  the  engineering  world,  to  say  nothing  of  the 
importance  to  the  country,  as  the  whole  of  the 
armament  and  other  valuable  property  were  re- 
covered. For  engineering  works  the  apparatus's 
in  use  at  the  present  time  to  a  considerable  extent, 
as  at  Colombo,  Port  Elisabeth,  Madras,  and  many 
other  harbors.  The  average  number  of  hours  for 
a  diver  to  work  in  water,  say  to  60  ft.  depth, is 
four.  Their  pay  depends  upon  their  capabilities; 
but  in  this  country  the  average  rate  is  £4  10s.  per 
week  for  masons,  £4  for  car  |s-nl«ra.  and  £8  10s.  for 
laborers.  In  wreck ing  operations  the  divers  work 
at  a  salvage  scale,  according  to  the  depth, 
and  as  a  rule  earn  very  good  wagrs. 
As  so  many  various  handicrafts  are  re- 
quired for  submarine  works,  the  author's  firm 
have  erected  a  diving  tank  in  their  works, 
where  men  arc  trained,  and  also  experiments  car- 
ried out.  The  selection  of  divers  requires  much 
care.  Steady  habits  are  essential,  and  from  long 
experience  it  is  found  that  men  of  sanguineous 
temperament  are  unfit  to  beer  great  pressure, 
while  a  man  slightly  built  but  muscular,  although 
be  may  seemingly  be  weak  In  lungs,  often  turns 
out  a  tint-class  diver,  and  improves  in  health  and 
strength.  Among  the  many  purposes  for  which 
the  diver  is  required  may  be  mentioned  the  follow- 
ing :  The  repairs  and  inspection  of  dock  gates, 
sluices,  bridge  foundations,  etc. ;  the  removing  of 
pumps  and  other  appliances  in  shafts;  the  irpair 
of  well  pumps  when  under  water ;  the  cleaning  of 
iron  ships'  bottoms,  and  repairing  of  leaks ;  the 
examining  or  repairing  of  fouled  or  damaged 
screws,  etc. ;  the  sinking  of  cylinders  for  piers  anil 
bridges ;  the  laying  of  pipes  for  gas  and  water  in 
rivers  or  harbors ;  torpedo  service  j  and  lastly, 
tubing  for  s|KMige.  pearl,  coral  and  amber. 

Applianea/or  Korlnny  rn  Irrtmpirahie  Oases. — 
Tlie  Flettss  apparatus  represents  a  great  improve- 
ment in  1 1 1  is  direct  ion .  It  is  self-contained  and  entire 
ly  independent  of  any  communication  with  the 
outer  atmosphere,  thus  enabling  the  wearer  to 
breathe  with  safety  in  the  most  noxious  gases,  to 
walk  any  distance,  and  to  ex  pi.  in-  the  most  intricate 
turnings  of  a  mine  with  perfect  f  reedom  of  act! 
The  principle  of  the  apparatus  is  that  the  wearer 
1  breaths  same  sir  over  and  over  again,  the  car- 
bonic acid  being  absorbed  (rum  it  after  each  ex- 
piration, and  at  the  same  time  the  requisite  amount 
of  oxygen  restored  ;  thus  rendering  it  pure,  and 
fit  to  be  again  inhaled  into  the  lungs.  The  ap- 
paratus consists  of  a  strong  copper  cylinder  61,  in. 
diameter,  and  18  in.  long,  with  domed  ends,  and 
capable  of  containing  4  cubic  ft.  of  oxygen,  at  10 
atmospheres*  pressure 
hours' respiration.  At 

square  metal  box,  18  in,  by  18  in.  by  4  in. ;  this  I  the  question  from  any  light  we  may,  it  ia  impoasi- 
contains  the  carbonic  acid  filter,  which  is  a  box  of  hie  to  are  how,  even  in  a  large  manufacturing 
vulcanite  divided  into  four  compartments  by  ver-  j  population,  101)  gallons  of  water  can  be  used  per 
tical  diapbraghuis.  in  such  a  manner  that  the  ex-  dav  for  every  inhabitant. 


lest  limit  ordieiac. 

but  fliTire  Is  the  greatest  aYpui  to  waleti  ita  lb* 
I  knowleiftge)  a  diver  has  ever  descended. 

The  fly-wheel  and  winch-handles,  fitted  on  the 
crank-axle,  an-  made  to  beeasilv  removed,  and  the 
whole  pump  is  securely  lilted  in  a  strong  teak 
rase.  The  author  then  di-scril>ed  the  air-dis- 
tributing arrangement,  by  which  the  air  can  be 
smitted  to  one  or  two  divers  as  occasion  may 
uire.  The  water-proof  dress  is  made  of  strong 
tanned  twill,  with  an  india-rubber  lining  between 
the  thicknesses  of  the  material.  It  has  mineral- 
ised india-rubber  collars  and  cuffs.  The  hoots 
have  lead  soles  weighing  14  lbs.  each  At  tin-  front 
and  back  are  lea  l  weights  40  lbs.  each.  An  air- 
pipe  with  spiral  wire  embedded  in  it.  and  joints 
fitted  to  connect  up  to  any  desired  lengths:  a 
knife,  in  watertight  case,  a  leather  belt  and  pipe 
hotder,  and  a  double  suit  of  flannels,  complete  the 
equipment.  For  deep  water  the  men  wear  a  bisly 
guard  to  keep  off  the  pressure. 

Experience  in  IVvrkitty. — Soma*  special  rases  of 
diving  with  this  apparatus  may  Ik-  mentioned.  In 
the  recovery  off  treasure  from  tin  Ilamilla  Mit- 
chell, sunk  off  Shanghai,  in  a  depth  of  144  ft.,  the 
diver,  Robert  Ridvard,  worke i  for  five  cousecutivo 
days,  five  to  six  hours  each  day,  recovering  £40.- 
000  in  dollars.  The  apparatus  was  used  constantly 
day  and  night  at  the  raiain.r  of  the  Eurydice.  On 
an  average  eight  divers  were  working  together  in 
ashong  tide  and  amongst  wreckage,  but  not  a 
single  accident  occurred.  When  the  news  reached 
England  that  H.  M.S.  Doterel  was  blown  up.  the 
Admiralty  at  once  telegraphed  to  the  ships  of  war 
on  the  station  to  proceed  to  the  scene  of  the  dis- 
aster, as  each  of  H.  M.  ships  carries  a  seaman 
diver  and  also  an  artificer  diver.  H.  M.  8.  Garnet 
was  the  first  vessel  to  arrive  at  Sandy  Point.  Lieu- 
tenant Stanley  Dean  Pitt,  R.  N.,  volunteered  to  ac- 
company Qeorge  Hunt,  artificer  diver,  in  making  a 


Wei 
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and  one  which  illustrates  better  than  any  other 
docu  ment  we  have  ever  seen  the  absurdity  and 
inconsistency  of  the  present  method,  so  widely 
adopted  in  nil  American  cities,  of  charging  and 
collecting  tariff  for  the  use  of  water.  The 
pamphlet  in  question  is  issued  by  Mr.  Hubert  O. 
Thompson.  Commissioner  of  Public  Works,  and  ss 
entitled  •'Regulations  Establishing  a  Scale  of 
Water  Rents  for  the  City  of  New  York."  This 
city  la  in  a  roost  peculiar  condition.  Served  en- 
tirely by  one  large  and  expensive  aqueduct,  wast- 
age bas  increased  so  rapidly  that  long  before  the 
time  expected  toe  city  has  been  taking  all  the 
water  the  aqueduct  is  capable  of  bringing.  Con- 
sumption, if  we  may  dignify  the  wicked  wsete  by 
such  a  name,  is  so  near  the  capacity  of  the  aque- 
duct, and  the  storage  supply  in  the  city  so  small, 
that  it  is  exceedingly  difficult  to  find  sufficient 
time  during  the  year  to  make  those  repairs  which 
are  absolutely  necessary, 
spite  c" 

about  the  waste  caused  by  factories,  steam 
boilers  and  the  hydrants  upon  the  wharves,  it  haa 
been  found,  since  that  waste  was  partly  decreased 
by  the  application  of  meters,  that  the  general 
waste  still  goes  on.  and  that  the  consumption  lias 
□ot  diminished  practically.  Experience  has  proved 
that,  contrary  to  the  opinion  of  former  commis- 
sioners, private  houses  and  places  where  meters 
are  not  put  are  the  great  wasters.  Few  people 
familiar  with  the  habits  in  New  York  houses  will 
be  willing  to  say  that  in  this  class  of  wster  users 
wasting  is  not  the  rule  rather  than  the  exception. 
In  the  lower  parts  of  the  city,  where  hopper 
closets  are  employed,  we  should  judge,  from  our 
own  experience,  that  90  per  cent,  of  them  run  con 
tinually.  The  quantity  which  they  waste  ran  well 
be  imagined  when  we  find  that,  with  a  ISO-fact 
head,  an  ordinary  basin  cock  will  pass  over  I.'** 
gallons  in  84  hours,  and  Ibis,  too,  when  running 
a  silent  stream.  New  York's  population  has  been 
steadily  increasing,  and  the  opening  and  addition 
this  being  sufficient  for  four  I  of  large  suburbs  to  the  city  has  called  for  a  large 
the  cylinder  is  attached  a  increase  in  the  distributing  mains.    Looking  at 


lulled  breath  of  the  wearer  is  made  to  pass  twice 
up  and  down  through  the  vessel,  before  it  is  in  a 
position  to  be  again  inhaled.  This  box  is  fitted 
with  small  cubes  of  india-rubber  sponge,  satu- 
rated with  a  thick  pasty  solution  of  caustic  soda. 
The  exhaled  air.  being  finely  divided  aa  it  passes 
through  the  interstices  of  the  sponge,  and  craning 
in  contact  with  a  very  extended  surface  of  caustic 
alkali,  becomes  thoroughly  cleansed  of  all  the  ob- 
jectionable products  of  respiration.  A  fiat  bag  of 
vulcanised  india-rubber,  18  in.  by  IS  in,,  ia 
strapped  on  in  front  of  the  wearer,  into  this  the 
c xlialed  air  passes  from  the  filter,  by  means  of  a 
tube  of  india-rubber.  The  bag  is  also  in  commu- 
nication with  the  oxygen  chamber,  and  the  supply 
of  oxygen  to  the  bag  is  regulated  by  a 
jamb  screw-valve,  under  the  control  of 
the  wearer.  The  mask  is  made  to  fit 
air-tight  to  the  face  of  the  wearer,  and  is  held  in 
place  by  straps  buckled  at  the  back  of  the  bead. 
A  band  of  rubber  is  made  to  cover  the  ears,  ami 


Wr  think  the  Croton  Department  could  easily 
disprove  the  theory  tbut  manufactories  are  the 
great  water  wasters  if  they  would  give  us  the 
number  erf  gallons  manufactories  use  and  the  num- 
ber of  gallons  which  the  aqueduct  brings  to  the 
city.  Threatened  as  the  city  has  been  on  so  many 
different  occasions  with  a  water  famine,  the  necet- 
siry  of  taking  measures  to  avert  ft  haa  become  im- 
perative, and  the  regulations  to  which  we  have 
alluded  are  made  evidently  with  the  purpose  of  at* 
c.iuplishlng  this.  One  of" the  great  absurdities  of 
them  is  found  in  the  fact  that  they  attempt  to  sell 
a  valuable  commodity  without  measurement.  It 
is  as  though  the  butcher  or  grocer  should  charge 
different  families  according  to  the  number  of  per- 
sona in  them,  and  not  by  the  weight  uf  meat  which 
thry  order.  By  the  new  regulations,  bakers,  for 
example,  are  charged  according  to  the  amount  of 
flour  which  they  are  supposed  to  use:  private 
stablest  ale  charged  according  to  tbe  number  of 
horses  kept  in  them,  and  after  this  charge 


the  eyes  aie  protected  by  glass  when  it  is  nrccs-  Is  en  paid  the  owner  is  at  liberty,  by  the  very 
sary  to  go  into  smoke  or  guses  that  would  hurt  |  nature  of  the  contract,  to  waste  aa  much  water  aa 
them.   The  mask  is  provided  with  a  pair  of  flexi-  he  chooses,  provided  he  does  it  in  a  quiet  and  pri- 
se with  valves,  the  one  for  exhaling  being  |  vste  way.    Even  if  it  is  used  legitimately,  one 


ble  tubes  wnu  valves,  me  one  ror  exnaung  being 
in  communication  with  the  filter  and  the  one  for 
inhaling  being  connected  to  tbe  air-bug.  The 
slightest  effort  of  inspiration  brings  the  revivified 
air  freely  to  tbe  lungs  of  the  wearer.  Tbe  whole 
apparatus  weighs  Jit  pounds  and  call  be  adjusted 
in  two  minutes.  The  author  considers  this  appa- 
ratus particularly  adapted  for  tbe  use  of  coal 
■nines,  or  when  men  have  to  deal  with  noxious 
gases.  Mr.  Fleuas  has  remained  in  tbe  densest 
smoke,  as  also  in  a  gloss  chamber  charged  with 
carbonic  acid,  for  a  considerable  time.  His  appa- 
ratus was  regularly  used  for  some  time  at 
the  Westminster  Aquarium,  and  a  I.  >  more 
recently  at    the    re  opening    of  the 


seam  of  the  Scahaui    colliery  after  the  fatal  .  ing  a  frontage  width  of 


explosion  in  September.  1*80.  The  author  has  to 
thank  Mr.  Fleuas  for  his  kind  permbedon  to  bring 
his  improvements  before  the  notice  of  the  Institu- 


legm 

ry  likely  to  require  twice  as  much  water 
aa  another.  If  the  question  is  transferred  to  any 
other  article  of  use,  the  abaurdlt /  and  injustice  of 
such  a  legulatlou  will  be  seen  at  a  glance. 

Tbe  regulations  which  are  laid  down  are  of  auch 
a  character  as  to  put  a  premium  upon  wastage. 
How  great  this  wastage  is  can  easily  be  imagined 
w hen  we  begin  to  figure  up  in  barrels  the  quantity 
of  water  used  per  day,  which  amouuts  to  enough 
to  till  three  ordinary  petroleum  casks  every  twenty- 
four  hours  for  every  mr.n,  woman  and  child  in  the 
whole  city — a  quantity  far  beyond  tbe  actual  use 
of  any  household  in  the  world.  Among  tbe  regu- 
lar rents  for  water  we  find  that,  for  a  house  hav- 
16  ft.  and  under,  the 


barge,  if  the  house  be  one  story  in  height,  is  $4; 
if  two  stones,  from  IK  to  18  ft.  in  width  tbe 
rent  is  #0,  and  from  18  to  80  ft.,  (7.    This  is  not 
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unlike  charging  a  ran  at  a  restaurant  for  his  din-  inventors  must  never  lose  night  of  the  fact  that  the  mraimrea  for  land  transport,  and  the  prevention  of 
iter  according  to  the  length  of  his  a  hoe.   The  man  great  American  fortunes  have  heen  made  by  their  accident*  by  machinery. 

who  «mra  a  No.  8  shoe  and  ia  »  ft.  high  would  owner*  playing  against  the  public  with  cogged  |  Blttux,  May  12.— A  fire  broke  out  to-day  in  the 
have  to  pay  V)  cents,  while  the  man  who  gets  into  dice.  For  my  part,  I  do  not  believe— speaking  hall  of  the  Hvgicnic  Exhibition,  near  Moabit  in 
a  No.  7  shop  and  is  only  5  ft.  high  would  have  a  83  generally— that  any  investor  ia  wise  who  boys  a  the  district  of  Potsdam.  The  building,  which  was 
cent  check.  While  the  lfl-ft,  front  paya  fft,  the  single  share  of  an  American  railroad.  Of  course  constructed  of  wood.  was  soon  burned  to  the 
50-rt.  front  has  to  pay  $19.  he  may  make  m<mey  by  doing  so.  but  he  in  ground.    The  exhibition  was  to  have  been  opened 

After  going  through  a  long  list  of  absurd  rwgnla-  entirely  in  the  hands  of  knaves,  who  command  on  Tuesday  next,  and  many  costly  exhibits  were 
tions,  ahsunl  simply  because  they  take  no  account  the  railroad,  who  can  regulate  rates  as  it  suits  already  in  place,  all  of  which  were  destroyed.  The 
of  the  quantity  used,  but  simply  some  si«e,  or  them,  ami  who  are  rather  less  honest  than  the  flames  spread  to  and  swept  awny  several  timber 
number  or  proportion,  which  is  supposed  to  bear  a  professors  of  the  three-card  trick  on  our  race- '  vard*  adjoining.  An  explosion  of  gas  in  a  cafe  on 
I?J"'ion_^_t!!?.  q."»nt',tT',      get  to  certain  regula- 1  course*,  althongh  more  wealthy. — Truth  (London),  the  south  side  of  the  building  caused  the  fire.  The 

1    »  »»  si  loss  ia  estimated  at  several  hundred  thousand 

THE  NEW  MERIDIAN  FINDER.  pounds.    The  Emperor  William  came  from  Pole- 

  dam,  and  was  on  the  ground  during  the  height  of 

the  conflagration.    No  lives  are  known  to  have 


tions  applying  to  private  houses. 


surdity  becomes  simply  injustice, 
hopper   "supplied   directly   from  the  Croton.  i 


Mere  the  ab- 

Any  form  of 


through  any  form  of  the  so-called  single  nr  double 
valves,  hopper-valves,  stop-cocks,  self-closing 
cocks,  or  any  valve  or  cock  of  any  description  at- 
tached to  the  closet,"  ia  charged  per  year  $20.  A 
hopper  of  the  ordinary  kind,  with  its  constantly 


'Hie  accompanying  engraving  presents  an  a  ecu-  \teen  jllBt_ 
rate  representation  of  this  new  compass,  and  is  an  i 
<-iear  as  to  scarcely  need  any  description.    In  use 
it  ia  held  by  the  suspension  ring  .-t,  and  the  needle 
running  valve,  certainly  ought  to  be  charged  $2(1,   released  from  its  Hxcd  position  by  drawing  away 

the  stop  .S\  the  object  of  which  is  to  prevent  os- 
cillation when  the  needle  is  not  in  use.    The  re- 


CIIEt'KINO  THE  WASTE  OF  WATER. 


but  where  the  hoppers  are  provided  with  self-clos- 
ing cocks  of  approved  pattern  and  well-tested  de- 
sign, which  do  not  leak  and  cannot  be  said  to  ran 
constantly,  to  charge  eucb  a  rate  is  a  very  great 
injustice,  for  we  And  that  any  form  of  hopper  or 
water-closet  supplied  from  the  so-called  waste-pre- 
ventive cisterns,  "  approved  by  the  engineers  of 
the  aqueduct."  is  charged  at  only  $2  per  year.  The 
same  manipulation  which  will  cause  a  self-closing 
cock  of  the  kinds  we  havealluded  to  to  run  continu- 
ously, will  enable  these  waste-preventing  syHteme 
to  do  the  anme  thing.  After  discriminating  so 
against  the  hopper,  the  pan  closet  is  charged  only 
at  $10  per  year  when  supplied  in  a  similar  manner. 
These  regulations  also  discriminate,  we  bad  almost 
askl  Intentionally,  against  some  of  the  beat  and 
moat  economical  forms  of  cistern  closets  that  air 
In  the  market.  It  is  useless  for  the  Commissioner 
of  Public  Works  to  attempt  to  prevent  the  waate 
of  Croton  water  by  specifications  of  any  particular 
forms  of  water-closet  apparatus.  It  b  equally 
useless  and  futile  for  him  to  charge  an  outrageous 
price  for  water  which  ia  to  be  supplied  in  a  par- 
ticular form  of  water-closet  which  is  considered 
unusually  vicious.  People  will  pay  the  extra 
charge,  but  will  grumble  and  waste  more  water 
than  the  charge  would  cover. 

The  absurdity  of  these  charges  may  be  seen  by 
stating  the  case  In  Ihia  way :  $30  is  the  rate  charged 
for  water-closets  and  urinals  where  the  valve  is  of 
a  character  to  allow  a  continual  flow  of  water,  and 
yet  this  sum  is  sufficient  to  pay  for  a  water  meter. 
We.  ocdy  happen  to  have  a  single  water-meter  cir- 
cular before  us.  It  ia  that  of  an  approved  style, 
which  has  been  in  use  for  8o  years  or  more  and  has 
hern  well  tested.  From  it  we  find  that  a  'vinch 
meter,  ur  one  suitable  for  a  *t-inch  pipe,  will  cost 
ft  7,  <>r  $:i  lets  than  the  charge  per  annum.  This 
meter  ia  able  to  supply  water  in  ordinary  private 
house*,  and  would  do  what  ought  to  be  done,  and 
enable  the  charge  to  be  made  proportionate  to  the 
quantity  of  water  used.  We  might  overlook  the 
absurdity  of  this  method  of  ascertaining  the  con- 
sumption of  water,  if  it  were  not  for  the  fact  that 


Mr,  Oreeuough.  of  Ward  Nine,  from  the  Com- 
mittee on  Water,  made  a  lengthy  report  to  the 
Inussi  needle  will  attempt  to  Mini  it*  true  nuig-  council  yesterday  on  the  subject  of  the  waste  of 


The  New  Meridian  FlftDML 

netic  meridian,  and  in  doing  so,  should  it  come  in  water  ami  the  tnra*urv*  necessary  to  1st  taken  to 
contact  with  either  of  the  two  glasses  used  as  pro-  prevent  the  same.  At  tin-  pmrnt  rate  of  con- 
fection from  the  weather,  it  is  only  necessary  to  sumption,  whirh  a  veragrw  K  gallons  per  head  each 
turn  the  case  until  the  needle  revolves  freely,  day.  the  entire  capacity  of  the  water-works,  in- 
without  touching  either  of  the  glass  covers:  the  eluding  the  additional  supj.lt  to  be  received  from 
needle  will  then  point  in  the  direction  of  the  true  the  new  tstsiu  now  being  built  in  Ashland,  will  he 
magnetic  meridian.  reached  In  12  years,  «  bile  if  the  rate  of  consumn- 
The  needle  has  a  motion  in  aximuth  as  well  as  tlon  could  be  reduced  to  SO  gallons  per  head  daily 
the  Commissioner  virtually  saya  that  only  one  I  in  altitude,  and  is,  therefore,  sure  of  finding  its  (which  amount  is  rejrarded  us  a  lltieral  allowance!, 


style  of  closet  shall  be  used.  "  Practically,  the 
house-owner  finds  he  can  only  use  the  closet  ap- 
proved by  the  Commissioner,  where  them  are 
many  others  equally  good,  and  several  decidedly 
better  in  every  respect. — Thr  Metal  IVnrkrr. 


AMERICAN  SECURITIES. 


I  ore  it  is  stated  in  several  newspaper*  that 
American  ••  Rails  "  have  gone  up,  owing  to  pur- 
chases by  English  investors.  Nothing  can  Is-  more 
contrary  to  fact.  At  the  present  moment  the 
American  market  is  overstocked  with  securities. 


own  true  magnetic  meridian.   The  needle  is  an  the  capacity  of  the  water-works  would  not  be 

suspended  that  nothing  interferes  with  its  making  reached  until  the  year  WOO.  and  the  city  would 

a  complete  revolution,  so  that  the  all  important  also  save  $3,0U0,i«J0  which  it  will  be  required  toex- 

and  Anal  test  of  reversion  can  lie  applied  to  prove  pend  to  enlarge  the  system  unless  the  waste  i* 

its  accuracy,  prevented.    As  showing  the  amount  of  water  con- 

The  New  Meridian  Finder  Miners'  Compose  is  sunicd  as  compared  to  other  cities,  the  committee 

manufactured  and  sold  hv  the  patenters,  Messrs.  cite  the  following  cases : 
W.  Gardam  *  Sons,  S*J  John  street,  this  city. 


HYGIENIC  EXHIBITION  AT  BERLIN, 


A  general  German  exhibition  is  to  oprn  at  Ber- 
lin on  the  1st  June  next,  devoted  to  objects  and 
The  old  stocks  have  been  pushed  up  to  a  very  high  methods  relating  to  hygiene  and  life-saving.  It 
level,  and  those  connected  with  new  undertakings  has  heen  organized  by  the  two  leading  German 
are  in  the  hands  of  syndicates  and  snss-ulatnr*.  health  societies,  and  especially  includm  Germany. 
In  the  United  States  investor*  are  perfectly  swan*  Austria,  and  German  Switzerland,  though  other 


per 

that  prices  must  come  down,  and  then-fore  they 
do  not  buy.  In  England  they  have  also  somie 
what  tardily  arrived  at  the  same  conclusion,  with 
a  similar  result.     Purchase*,  therefore,  on  both 


countries  are  not  excluded.  The  Empmot  Augusta 
has  conferred  her  patronage  on  the  undertaking, 
nf  which  llerr  Holms-lit.  Minister  of  Stale,  is 
president.  The  guarantee  fund  amounts  to  2O0.000 
sides  of  the  Atlantic  are  limited  to  siieculator*.   inarka  (£10,00(11.  Exhibits  will  be  classified  accord- 


They  buy  because  they  fancy  tluit  the  grcut 
capitalists  will  combine  in  order  to  cause  a  general 


nf  prices 
encourage,  tbi 


whilst 

opinion  in  order  that 
may  *rl)  the  securities  with  which 
overstocked.      The    trick  of  these 
to  offer  to  buy  enormous  amounts  of  a  stork  at 


ing  to  their  practical  application,  and  nut  their 
origin;  they  sit  divided  under  (Al,  hygiene,  and 


the  great  capitalist*  Hi,  life-saving,  which  agam  are  suit-divided  into 
they  01,  material  objects;  nnd  t.2l,  the  plans,  specillm- 
thev  are  Hons,  regulations,  statistics,  etc.,  relating  to  them, 
hitter  i-  In  the  various gmuji*  <M*curthe  following:  Boring 
machines;  method*  for  consolidating  roads;  ajijili- 
t wo  or  three  lie r  cent,  above  the  current  market  '  nnce*  fnr  cleansing  streets;  sewers  and  their  de- 
priee  of  the  da  v.  As  they  know  that  the  stis-k  i  pendencies;  water  supply;  judaic  illumination; 
i  •■■■Id  not  be  delivered,  the  offer  is  a  perfectly  safe  electric  lighting:  gits  works;  markets  and  slaughter- 
one  to  make.  Mr.  Gould  and  Mr.  Vanderirilt  are  houses;  baths,  washhuusca  and  laundries:  |trivate 
now  acting  together.  With  their  great  command  of  dwelling  hnius's;  buildings  fur  tin-  mudi-nce  of  a 
cash  thev  can  rule  the  market.  But,  a*  1  have  said,  large  number  of  persons  and  for  public  assembly, 
their  object  is  to  sell,  so  as  to  get  rid  of  the  stocks  with  their  lighting,  healing  and  ventilation:  fao- 
which  tncy  hold  at  a  profit.  All  telegrams,  all  tones  and  laboratories;  electric  railways;  the  heut- 
devices,  and  all  prices  from  America,  must  there- .  ing  of  towns  fur  a  central  point;  drainage  of 
fore  be  ilistrusted  just  now.  When  once  the  great  marshes  and  irrigation;  regulations  a*  to  buildings; 
capitalists  hare  managed  to  wriggle  out  of  their  i  means  tending  to  improve  the  condition  of  the 


stocks,  they  will  inaugurate  a  counter  movement 
and  prices  will  very  likely  fall  as  much  below  in 
trinaic  value  as  they  are  now  above  it. 


working  elasse*:  State  KUjtervision  of  fai-toriea; 
methods  for  diminishing  the  inflammability  of 
English  j  timber;    the  prevention  of    floods ;  protective 
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The  principal  reasons  for  the  waste  of  water  are 
defective  mains  and  services,  defective  fixtures  in 
buildings,  bad  plumbing  and  willful  waste.  The 
remedy  for  the  waste  was  the  meter  system,  house- 
to-house  inspection  and  the  waste-water  meter 
system,  and  to  carry  out  the  conclusions  of  the 
committee  the  passage  of  the  following  order  was 
recommended  i 

Ordered.  That  the  City  Treasurer  Is?  authorised 
to  borrow,  under  the  direction  of  the  Committee 
on  Finance,  the  sum  of  $123,000,  the  same  to  con- 
stitute a  special  appropriation  for  the  purchase 
and  attachment  of  water  meters  :  $100,000  to  be 
expended  by  the  Water  Bonn)  in  purchasing  re- 
cording meters,  and  $23,000  to  he  expended  by  the 
City  Engineer,  under  the  direction  of  the  Water 
Board,  in  purchasing  and  attaching  waste-water 
meters. — Barton  Journal,  Jfay  26. 


CONCERNING  MILL  DAMS. 

Waterloo,  Iowa,  was  several  weeks  since  the  scene 
of  a  rather  interesting  trial  of  a  mill  dam  case,  in 
which  the  expert  testimony  called  in  testified  upon 
the  question  of  how  high  a  uaiu  could  be  enacted  be- 
low the  present  structure  without  backing  water 
up  on  the  tall  races  of  the  mills  using  the  present 
power,  and  whether  a  structure  designed  fur  u  low 
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of  water,  and  not  interfering  with  the 
present  power  in  time*  of  low  watrr.  would  inter- 
fere in  high  water. 

Prof.  Philbrlck.  of  Iowa  I  Tnivi'nuty,  testified  in 
behalf  of  tin*  riwnrnt  of  the  prracnt  dam  mid  C. 
B.  [  >:iv ('.  K. .  ot  the  Madison  Water-wurka,  and 
A.  D.  CVnsovt'r,  profwewr  of  civil  c*ngint*«ri»g, 
Wiaconain  rnirmrity,  wen?  rttllwl  in  to  advice  the 


In  rooking  tlie  copy,  the  drawing  to  be  copied 
in  put  in  a  photographic  printing-frame,  and  the 
negative  paper  laid  on  ii,  and  then  exposed  in  the 
usual  manner.   In  clear  weather  ao  illumination 
of  two  minutes  will  suffice.    After  the  exposure 
„  the  negative  is  put  in  water  to  develop  it.  and  the 
.  ny  a*  to  the  proper  height  for  their  pro-  drawing  will  appear  in  white  on  a  dark  ground; 
posed  dam,  and  to  testify  in  defense  of  their  advice  in  other  words,  it  is  a  negative  or  reversed  pic- 
before  the  court.  ture.   The  paper  is  then  dried  and  a  positive  made 

The  trial  lasted  four  days,  and  the  time  was  from  it  bv  placing  it  on  the  glass  of  a  printing- 
consumed  chiefly  in  taking  evidence.  The  judge,  frame,  ana  laying  the  positive  paper  upon  it  and  ex- 
after  bearing  an  hour's  argument  from  each  posing  as  before.  After  placing  the  frame  in  the 
attorney,  rendered  decision  without  leaving  the  ■  run  for  two  minutes,  the  positive  is  taken  out  and 
bench,  granting  to  the  new  company  all  the  privi-  |  put  in  water.  The  Mack  dissolves  off  without  the 
leges  they  asked  for. 


black  is  replaced  by  some  red,  blue  or  other  pig-  may  be  tried.   In  a  city  like  New  York,  the 
ment.  |ber  of  births  each  week  is  nearly  cqoal.  BDd  the 
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THE  CORINTH  CANAL 


I  The  King  and  royal  family  of  Greece  were  pres- 
|  cut  on  the  4th  at  the  turning  of  the  first  soil  of 

Record  of  Kegular  Jf«fiH0.-May  80,  1862.- !  Cori"th  H!,il'  <l*nnl  wh'r.h  w,\"  ""«i<>'-™h'T 
Vice-President  Percival  Roberts.  Jr.,  in  the  chair.  »J,f",r*'-n  «»'<•  joynse  for  vessel. .  tradinghetwcrn  the 
Twentv-eeven  members  and  live  visitors  present,  w  u"d1  lnB  -*-K«n  sod  Mack  seas.  A  grand 
Mr.  T.  M.  Cleemann  read  a  paper  on  tne  "  Most  m"bl»  eoluuu>  V.t  »»  ««°»equrntly  I" 
Economical  Height  of  BridgT'lTuas.'  He  said  ^^,u,^,,u,,,I"'±e  Cen?,n,u,,Ti  ,n  cu,tlnK $£. 
that  in  most  cases  of  bridge  design,  after  the  spun  *nl™d'  K'n«  "«>W  used  J  silver  spade,  while 
was  fixed,  the  height  of  the  truss  was  oVly  |  "f  <*u«f  fl«"  8  tr»ln  »'  47  dynamite  mines, 
governed  by  the  judgment  of  the  engineer,  who  r*mo.TP<1 
generally  assumed  a  proportion  derived  from  some  '  uoe  ol 
'ously  constructed  bridge.    It  is  not  difficult,  | 


prevKiv 

rer,  to  And  the  moat  economical  height,  and 
the  method,  applied  to  a  Howe  bridge,  was  ex- 
plained, and  the  result  of  a  similar  application  to 
ooe  of  the  largest  iron  bridges  heretofore  con- 
structed likewise  stated. 

He  also  continued  some  remarks  that  he  bad 
previously  made  on  the  strength  of  wrought'iron 
columns,  especially  discussing  certain  experiments 
which  bad  been  lately  made  at  Watertown,  with 
the  formula?  that  had  been  proposed  to  represent 
their  .trench 

The  latter  paper  was  discussed  at  some  length 
by  ^Messrs.  II .  Constable,  Strong,  Hanpt  and  P. 

Mr.  Geo  S.  Strong  gave  an  interesting  illustrated 
description  of  experiment  in  the  application  of  his  ] 
Feed- Water  Heater  to  locomotive  engines,  and 
also  described  new  devices  of  his  invention,  for 
tin-  piston  and  connecting  rods  of  locomotives  nnd 
for  a  spark-arrester. 

Various  favorable  communications  were  read 
from  members  of  Congress  in  reply  to  the  com- 
munication of  the  club  urging  the  passage  of 
.  Bill  4,72*. 

Howard  Murphy, 
Secretary  and  Treasurer. 


THE  CIVIL  ENGINEER. 


OUR  BURNT  OFFERINGS. 

According  tu  Mtati^lii-**  rollcrtci  \>y  the  Inltur- 
once  Chron\c1t,  the  losses  by  rcjior/of  tires  in  the 
United  States  in  the  past  six  veara  amount  to 
*.»30,H4O,8O0,  and  in  Canada  $5B~710.800,  the  total 
being  equal  to  the  capital  Invested  in  our  national 
hanking  system.  It  Is  stated  that  nine-tenths  of 
this  loss  could  have  been  prevented  by  care  and 


same  is  the  case  as  to  the  deaths,  unless  there 
happens  to  be  sn  epidemic.  In  the  post-office  the 
number  of  letters  delivered  each  week  is  so  nearly 
the  same  as  to  fill  tbe  mind  with  astonishment. 
In  a  great  hospital  the  number  of  patients  each 
week  is  nearly  tbe  same  the  year  round,  and  the 
diseases  —  such  as  consumption,  pneumonia, 
typhoid  fever,  etc.  —ore  very  nearly  the  same  from 
year  to  year.  The  number  of  articles  left  in  cars, 
omnibuses,  and  public  vehicles,  incredible  as  it 
may  appear,  are  so  near  the  same  number  from 
week  to  week  that  the  result  is  simply  wonderful. 
The  crimes  committed  during  a  year,  as  tbe  crim- 
iualsbilisllc*  J^""-  »re  nearly  the  same  in  number 

streets'!  which  woulTseem*!?^*' detjend'eM  Sn^rio 
law  known  to  us,  reproduce  themselves  with  a  like 
accuracy  as  to  numbers  from  month  to  month. 
Ten  weeks'  accidents  in  the  streets,  taken  at 
random  from  the  official  report*  of  Pi-ris,  give  the 
following  results:  48,  4*.  90,  tV*.  41,  47.  48.  Ml.  53. 
44.  Who  can  tell  the  reason  of  such  similarity  of 
events  from  week  to  week  and  from  year  to  year? 
In  the  sciences  and  In  tbe  arts  when  a  series  of 
fact*  are  given,  it  is  pretty  certain  that  the  causes 
producing  or  governing  them  can  be  discovered; 
but  such  us  not  the  case  in  regard  to  the  facts  such 
as  we  have  mentioned.  The  certainty  of  these 
results  have  caused  thoughtful  men  to  try  and 
these  unknown  principles  in  speculation  snd 
ng.  In  other  words,  by  studying  and  fol- 
the  results  of  chance  which  they  have 


Well  may  they  sit  and  banquet, 

rule  of  man. 
O'er  earth  and  sea,  who  with  the 

lng  waters  span. 
Who  tunnel  underneath  the  sea 

mountaineers. 
Who  drive  the  great  are-eagles—  the  gallant  Engl 


le  roll- 
who  climb  like 


Tbey  combat  Nature's  forces,  and  earth,  and  sea, 
and  air. 

Find  men  to  bend  them  to  their  will  who  labor 

everywhere  ; 
They  bring  the  lightning  from  tbe  sky  to  grace  our 

i  of  the  s 


Then  here's  a  health  to  Armstrong,  aud  each 

engineering  star, 
To  Eraser  of  the  Woolwich  guns,  those  mighty 

babes  of  war : 
They  civilise  in  times  of  peace,  and  aid  wben  strife 

appears. 

The  Titans  of  our  modern  times — oar  Civil  Engi- 
neers. London  ~ 


NOTES. 

THg  I  ROM  MOCNTAIK  OK  DURAHOO. 
The  almost  fabulous  accounts  which  reached  us 
a  short  time  since  of  the  enormous  iron  mountain 
near  the  city  of  Durango,  Mexico,  are.  after  all. 
not  so  very  exaggerated  as  they  appeared  to  be  on 
first  impression,  for  there  is  a  good,  solid  sub- 
stratum of  truth  in  them.  We  have  it  on  tbe  au- 
thority of  a  trustworthy  witneaa.  Mr.  J.  Birkin- 
bine,  the  secretary  of  the  United  Association  ot 
Charcoal  Ironworkers,  who  recently  made  a  pro- 
fessional visit  to  the  now  celebrated  mountain, 

that  it  in  renlity  forms  a  great  mineralogies!  wop- 1  twenty-ei'ghtVuncesrf'  sir^or  gaV  and  of  coke 

!!£^*£5??_S  *™i°' Jh'_  ™°,rataLnJn  '  flfty-aix  ounces.   A  few  years  later,  Earl 

donald 


question,  rises  north  of  Durango.  not  two  miles 
from  its  plan,  ftom  the  platcan  to  a  height  of  800 
ft.,  its  length  being  a  mile,  its  width  a  third  of  a 
mile.   Mr.  Birkinbinc  says  :   "  Nothing  which  I 
have  seen,  either  in  the  Lake  Superior  or  Lake 
Champbiin  regions,  in  Alabama  or  in  Missouri, 
compares  wiih  it  for  magnitude,  and  even  our 
Pennsylvania  Cornwall  is  small  when  placed  be- 
side it.   Several  estimates  of  its  cubical  contents 
have  been  made,  all  running  into  hundred;  of  mil- 
lions of  ton*.    I  have  spent  three  days  climbing  its 
wteep  sides  and  looking  up  at  its  precipitous  faces 
of  ore,  and  feel  safe  in  the  assertion  that  the  loose 
boulders  and  stones,  which  everywhere  cover  the 
surface,  would  produce  one  million  tons  of  pig 
iron  or  more.  Should  the  interior  of  the  mountain 
be  composed  of  as  solid  ore  as  the  vertical  faces, 
rising  like  turrets  from  the  slopes  made  by  detritus 
from  them,  an  estima'e  of  this  deposit  is  beyond 
our  appreciation,  for  ore  was  found  far  below  the 
surface  in  sinking  for  an  artesian  well.   There  are 
several  problems  m  the  formation  which  present  a 
surmise  to  the  structure,  and  here  I  venture  no 
estimate  of  the  quantity  of  ore  available.    It  is, 
however,  beyond  doubt  ample  for  immense  indus- 
tries, and  analyses  published  of  it  show  remark* 
ble  richness  and  superiority."  It  is  a  strange  com- 
mentary on  tbe  absence  of  metallurgical  enterprise 
in  this  rich  mineral  region — gold,  Bllver.  mercury, 
tin  and  lead  being  also  found  in  tbe  district — that, 
under  the  shadow  of  this  great  iron  deposit,  at 
Durango,  nails  should  sell  at  29  cents  per  pound,  - 
castings  at  12' ,  cents  per  pound,  and  a  pair  of 1  tunnel  side 
iron-tired  cart  wheels  with  iron  axle  for  *123. 
Tot  Basis  or  Pkoramutiex. 
life  insurance  men  know  that  while  nothing  is 
more  uncertain  than  the  life  of  a  single  individ- 
ual, the  average  lives  of  a  thousand  men  can  be 
calculated  with  almost  absolute  certainty.  Analo- 
gous to  this  is  the  regularity  of  other  phenomena, 
when  taken  in  reference  to  sufficiently  large  num- 
bers.   While  there  is,  of  course,  no'  way  of  pro 
ducing  such  a  result,  there  is  born  in  this  city,  for 
example,  about  an  equal  number  of  males  and 
females.    If  a  pack  of  cards  is  shuffled  at  every 
drawing,  and  a  million  of  cards  are  drawn,  one 
after  each  shuffling,  the  number  of  black-spot 
cards  drawn  will  almost  exactly  equal  the  red- 


owing 

spent  years  in  recording.  If  such  efforts  have 
proved  successful  the  result  has  not  been  niacin 
public.  Such  fact*  as  we  have  stated  are  well 
worthy  of  investigation  by  the  learned,  as  no  law 
has  yet  been  discovered  to  which  they  can  !>c  re- 
ferred. 

The  Early  History  or  GAS-LioHTOia. 
It  has  been  known  for  many  generation*  that 
sometiu~.es  coal-seams  yield  a  combustible  gas. 
In  tbe  neighborhood  of  Wigan,  England,  during 
the  Utter  part  of  the  seventeenth  century,  a  Dr. 
Clayton  observed  gas  issuing  from  the  ground, 
and  from  the  Philosophical  Transactions  for  the 
year  1677  we  learn  that  Mr.  Shirley  made  some 
experiments  on  the  production  of  gas  from  coal, 
obtaining  what  be  describes  as  "  black  oil  "  and 
a  "  spirit,"  evidently  meaning  coal-tar  and  gaa. 
Much  more  satisfactory  reports  of  similar  experi- 
ments are  given  in  the  chemical  essays  of  Dr. 
Watsou,  published  during  1767,  by  whom,  in  the 
report  of  an  experiment  on  this  subject,  we  srs 
told  that  from  ninety-six  ounces  of  Newcastle  coal 
he  obtained  twelve  ounce*  of  water  and  gas-tar 

f 

Stars  later,  Karl  uun- 
in  gas-lighting  at 
Culroes  Abbey.  "  It  appears,  however,  that 
these  experiments  on  the  distillation  of  coal 
were  made  for  the  production  of  tar.  The  Scotch- 
man. William  Murdoch,  is  considered  the  real  in- 
ventor of  gaa  illuminating.  In  I7»2,  he  lit  bis 
workshop  at  Redruth,  Cornwall:  and  in  IK02,  the 
first  attempt  on  anything  like  an  extensive  scale  of 
illumination  was  established  at  tbe  manufactory 
of  the  renowned  Boulton  <Jt  Watt,  Soho,  near  Bir- 
mingham. While  this  was  taking  place  in  Eng- 
land, and  probably  without  any  knowledge  of  it,  a 
Frenchman  named  Lebon  succeeded  in  lighting  a 
house  in  Paris  with  gas.  Other  works  followed 
the  example  of  Soho,  a  Manchester  cotton-mill 
being  the  next,  in  1*04.  In  the  year  1W7,  a  Ocr- 
man  named  Winson  used  gas  to  light  Psll  Mall, 
and  five  Years  after  he  originated  the  first  gas  com- 
pany. "  the  London  dt  Westminster  Chartered 
Gas-Light  and  Coke  Company."*  while  ths  French 
did  not  «  " 
1820.-17 

The  Enuusu  Chanxel  Tvsxit. 
Much  fear  has  lieeo  manifested  that  the 
might,  after  having  been  completed,  serve 
highway  for  invading  forces  from  France,  and  to 
eotnfort  the  timid  ones  Dr.  Siemens  lately  pre- 
sented to  the  Military  Committee  on  the  subject  of 
tbe  Channel  Tunnel  a  plan  of  defense  against  In- 
vasion.   He  propisHsi  to  place  a  tube  just  above 
the  lateral  drainage  tunnel,  terminating  cm  the 
n  a  double  arch,  with  numerous  per- 
forations into  the  tunnel,  and  on  the  land  aide  in 
wrought 
uhers  be 


COPYING  DRAWINGS. 

TUbet's  method  of  copying  drawings  in  any  de- 
sired color  m  thus  described  in  the  IWylfehnueht* 
Xutittoatt :  The  paper  on  which  the  copy  is  to 
appear  is  first  dipped  in  a  bath  consisting  of  80 
parts  of  white  soap,  80  parts  of  alum,  40  parts  of 
English  glue,  10  parts  of  albumen.  2  parts  of  gla- 
cial acetic  acid,  10  parts  of  alcohol  of  60"  and  600 
parts  of  water.  It  is  afterward  put  Into  a  second 
oath,  which  contains  80  parts  of  burnt  umber 
ground  in  alcohol,  30  parts  of  lampblack,  10  parts 
of  English  glue  and  10  parts  of  bichromate  of  pot- 
ash in  GOO  parts  of  water.  The  paper*  are  now 
sensitive  to  light,  and  must  therefore  be  preserved 
in  the  dark.  In  preparing  paper  to  iiiuke  the  pos- 
itive print,  another  bath  is  made  just  like  the  first 
one,  except  that  lampblack  is  substituted  for  ths 

burnt  umber.    To  obtain  colored  positives,  the  1  spot cards  drawn,  rmwever  of ten  the  experiment 1 eiectricity!" *Dr.  Sienwn*  suu-d^ 


ground.  These  chamber*  be  proposes  to  till  with 
lumps  of  ,  ommon  chalk  and  to  connect  each  of 
them  by  means  of  a  pipe  with  a  large  cistern  filled 
with  dilute  muriatic  acid,  t'pon  opening  the  com- 
munication this  acid  would  flow  into  the  upper 
portion  of  one  of  the  chambers,  where  it  would  lie 
distributed  by  perforated  pipes  over  the  entire 
area.  The  result  of  such  an  luflow  would  be  a 
powerful  chemical  reaction,  giving  rise  to  a  gener- 
ation of  carbonic  acid  gas,  which  would  fur  half  a. 
mile  or  more  form  an  insuperable  barrier  in  the 
passage  of  human  lieings  through  the  tunnel.  The 
valves  by  which  the  acid  was  turned  upon  the 
chalk  might  lie  worked  from  a  safe  distance  by 
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tinn  of  the  scheme  the  tunnel  would  bp  left  intact 
»nd  fit  for  use  after  a  muscmaMe  interval  for  proper 
measure,  to  clear  it  from  the  carbonic  acid  gst, 

FjJKTRIC  1,1  i  HT  VS.  GAS. 

The  controrcnj  m  to  the  rr*pr«  ti vc  cost  of  ga* 
and  the  electric  light,  if  it  haa  not  been  definitely 
settled,  ib.  we  think,  on  the  road  towards  notation. 
The  figure*  now  vouchsafed  to  us  by  the  ritv  au- 
thorities; may.  we  take  it,  he  relied  upon.  We 
learn  that  at  the  meeting  of  the  Court  of  Common 
Council  held  but  week  Mr.  Fetton.  cfaairmaa  of 
the  Court  of  Hewer*.  Mated  that,  of  the  three 
eJectric  lighting  systems  now  being  tried  experi- 
mentally in  the  city  that  of  the  Brush  was  about 
the  same  iirk-e  aa  gaa,  the  I/mtin  was  twice  the 
cost,  and  the  Siemens  nearlv  four  times  the  cost. 
The  Brush  ruilrntecV  had,  however,  given  notice  to 
increase  their  contract  price  10  per  cent.,  and  the 
Siemens  authorities  also  contemplated  increasing 
their  mtimate  to  five  times  the  cost  of  gas  in  tbe 
same  araa.  As  to  tbe  new  effective  gas  lighting 
in  Fleet  Street,  be  might  state  that  it  was  over 
four  times  the  cost  of  tbe  Brush  system  in  the 
same  district.  In  reading  the  above  (luMneee-like 
statement,  we  arrive  at  two  condneions.  In  the 
first  place,  the  effective  mode  of  lighting  up  the 
city  by  am  lamps  is  nearly  as  cheap  as  the  Indif- 
ferent illumination  produced  by  gaa.  In  tne 
second  place,  it  is  equally  certain  that,  if  gas-light 
is  to  be  aa  effective  in  tne  open  air  aa  the  electric 
light.  Ha  cost  will  be  at  least  three  times  that  of, 
say,  the  Brush  light.  It  must,  however,  be  ad- 
nutted  that  tbe  latter  is  the  beat  and  cheapest  an 
light  we  nave  at  present,  its  superiority  and  conse- 
quent cheapness  being  principally  due  to  tbe  ex- 
cellent quality  of  tbe  carbons  used" by  the  company 
»  the  light.-Jron,  April  I . 


CKr*  Put  as 

Trom  a  Waxahachie,  Texas,  rer- 
an order  for  several  additional 
is  but  one  of  many  similar  notes  of  ap- 
proval received : 

"The  fbt  aad  Profile  Boos,  ordered  tome  tuns 
sines,  came  asMy  to  hand.  It  is  just  the  thing  needed . 
convenient  la  tile,  form  and  style.** 

i.  A.  O.  V?  ,  H.  ft  T.  C.  Ry.  Eng.  Corps. 

Sanitary  Appliances:  IK  Pa  SIX. — As  now  pro- 
vided for,  Paris  claims  to  have  the  benefit  of  the 
best  devised  system  of  sanitary  appliancee  to  be 
found  in  any  city  in  Europe.  Tne  scavenging 
plant,  under  thia  new  arrangement,  is  kept  in  a 
central  depot,  where  materials  of  every  deeenp- 
tion  are  stored  and  classified  for  ordinary  and  ex- 
traordinary « srvice.  Among  these  sanitary  sup- 
plies are  chloride  of  lime,  sulphate  of  r.inc. 
« Inhale  of  iron  and  carbolic  acid  as  disinfectants, 
ana  hydrochloric  acid  and  nitro  benzole  as  cleans- 
ing agents.  Chloride  of  lime  is  used  of  a  strength 
of  one  hundred  to  one  hundred  and  five  degrees; 
•  of  xlnc  at  a  strength  of  one-eighth ;  and 
olio  acid  is  used  at  a  strength  of  one  to  forty, 
aad  down  to  one  per  cent  and  even  leas.  For 
watering  streets  and  gutters,  it  is  need  aa  weak  as 
one  of  acid  la  one  thousand  of  water.  Hydro- 
chloric acid  is  applied  to  urinals  and  slaughter- 
houses at  a  strength  of  rroe-sdxth  to  one-tenth. 
Nitro- ben  sole  is  also  employed  of    the  same 


X9~  Ww  ae/lrff  and  ar*  alma  I*  pleased  to  jbsmWi's*  I*  to*  * 
rotas****  oat  iirnu  of  ini««i  (sat  avh/Wsidei  sa 


OAS  AMD  WATER 

Watt*  Wmrrs  roa  Eastb amptos.  Mass— Engineer 
Davis  bss  bean  instructed  by  the  water  committee  to  go 
on  and  make  estimate*  for  getting  water  Into  tb«  village 
from  the  Turkey  bill  brock,  so  that  a  special  meeting 
will  be  railed  daring  tbe  rummer  to  act  on  tbe  matter 
It  Is  estimated  that  tbe  whale  cost  of  tbs  works  will  hs 


i  roa  W  ATxavWoBXa, — A  dispatch  from  Tylsr, 
Tax.,  says:  "At  a  meeting  of  our  ettiaens  last  night  It 
waa  decided  to  leave  It  open  to  btd«  from  different  com- 
paniM  represented  here  on  the  subject  of  water  works 
for  our  city,  sod  it  Is  s  derided  fact  that  we  will  bare 
the  benefit  of  Ibia  addition  to  oor  now  growing  city." 


Tbe  report  was  adopted, 
W atxb  Pbakbcrx  Attn  TtxfHur,  ax  or  AarxaiAa 
WKIXa.-^ At  a  recent  meeting  In  Chicago  of  the  Acad- 
emy of  Science*  Dr.  Andrews  gave  a  description  of  the 
academy'!  examination  of  tbe  water  pressure,  tempers- 
turey  etc  ,  of  Judge  Cston'a  artesian  well.  Tbe  tempera- 
ture at  tbe  bottom,  S.IXHJ  ft.  down,  was  about  the  same 
as  at  the  top.  or  about  TV  uVgltea.  Tbe  buttom,  In  tem- 
per* tare,  i*  onlv  aUtut  St  degree*  higher  Ui*n  the  sir  at 
ib>  surface  of  the  earth.  The  Increase  In  temperature 
wa»  only  one  degree  In  lei  ft,  hi  deplh,  while  In  Ruronn 
SO  ft,  made  the  same  increase.  The  water  contains  «4 
grains  of  salt  to  tbe  Imperial  gallon,  An  adjacent  well 
contained  tit  grains  of  salt  to  the  gallon. 

Tux  Municipal  Oas  Company,  of  Brooklyn,  It.  T.. 
has  increased  Its  capital  to  go, 000,000 

Mimas  —  Buriac  the  month  of  May  the  National 
Meter  Cvmpany,  of  this  city,  sent  sway  seven  10-lnrh 
"Ossn  "  meters  .  three  for  the  city  of  Buffalo  and  four 
for  the  etty  of  Fteyonee,  !t,  J  They  slao  *ent  tourteen 
IWinch  "(  nm"  merer*  to  Boston.  A  fsst  scs-uranla- 
tson  of  orders  and  tbe  bright  provpret*  of  toe  fntnrs 
compelled  tbe  company,  daring  tbe  past  month,  to  in 
crease  tbe  capacity  of  the  work*  la  all  the  department*. 
Tbe  foundry  has  been  extended  and  new  furnaces  and 
ovtas  placed  beside  those  already  m  position  .  tbe  floor 
■pace  of  tbe  machine  shop  ha*  teen  increased  to  p  roast 
of  tbe  mMMsou  of  new  machinery  .pertslly  designed  for 


l  Courssv  have  pipes  laid  to 
ory.  and  srM  deliver  an 


fa: 


E  L  ECTR ICTTY. 

Blastisu  st  KijcrxK-iTT  —  Electricity  I*  now  em- 
ployed in  firing  the  ctsxrge.  In  blasting  stone  in  the 
rm.rrie.slHmill.igt.m,  IrJl  and  It  I.  e.timsted  that  a 
saving  of  60  per  rent,  is  effected  over  ths  old  plan. 

A  Now  Haa  ma  KijrcTBlr  Ltorrr*.— Thursday  even- 
ing, st  JO  o'rlorsj,  a  anck  of  vri Id  rtcicX.  In  their  night 
over  this  city,  wars  attracted  by  tbe  brilliant  glare  of 
the  electric  fight  on  tbe  Bank  street  mast,  sad  several  of 
the  birds  flew  directly  sgaln.t  tbe  lamps,  shattering  | 
and  bringing  down  three  good  ] 
rtmnphantlv  carried  away  by 
by.   Tbe  lights  that  were  interfered  with  went 
bat,  but  tbe  olberslsirned  more  brilliantly  than  before.  ) 
— Cfetefusd  fY  jinden/cr. 
Dallas.  Texas,  will  be  lighted  with  electricity. 
Tx!.kpt*i*b  Lara. — The  work  of  aaxstrucirag  the  tele  : 
pbone  line  between  Saratotra  rtprinapt  and  Albany  will  i 
be  cuimrseoced  next  Monday    The  new  Hoe  will  include 
Sehuvrervllle  in  llsrimtit.  snd  Manser  HUtfg**i  experts 
to  hsv*  It  operating  to  that  village  Inside  of  s  week  snd 


RAILROADS 

Noorout  ft  W  gamut  Railroad  Cohpaut  —  Monthly 
stalemeot  of  earnings  and  expenses  for  April,  1889: 

Gross  esnaags  $17l.?B3  tt 

Eapeoees   104.000  fl| 


and  as  tbe  flnsl  route  will  by  that  time  have  been  de- 
rided upon,  tbe  levels  will  then  be  taken. — Crand  f  ork* 

rliHnrt'iilri-. 

Nxw  Railways  to  Bismarck. — A  dispatch  from 
Bismarck.  Dakota,  says  :  '  A  letter  was  received  to- 
night by  a  Bismarck  merchant  from  a  prominent  ml 
road  offlrisl.  stating  that  the  Northern  road  would  finish 
a  survey  to  this  point  Immediately,  and  it  was  not  im 
nrotHtlile  that  tbe  road  would  be  built  tbb  rear.  Tbs 
t'hirago,  Milwaukee  A  Ht  Psul  waa  surveyed  to  within 
twenty -five  miles  of  Btaman-i  ls*t  fall  The  bulk  of 
Immigration  now  being  to  points  west  of  tbs  Red  River 
Valley  to  tbe  Miaannri  alone,  conptod  with  tbe  fact  that 
tbe  enormi  a**  quantity  of  government  *uprille*i  six  an- 
nually abifiped  from  here  to  various  northwr*re«nt  mili- 
tary posts  via  tbs  river,  it  would  srem  that  tbe  roasts 
wsut  a  slice  of  the  bustBess;  betides,  both  Chicago  and 
Milwaukee  ore  snxioua  to  get  some  of  the  Dakota  wheat, 
now  shipped  nlmuet  entirely  via  tbe  Northern  Pacific  to 
lhiloth  snd  Minneapolis'' 

VicKhM'au,  RHmvxnuiT  A  PAfirit'.  -eixmcvxroRT, 
La-.  May  25.  — Diapalrhe*  received  here  state  that  Msjor 
R.  H.  Greene,  Chief  Engineer  of  Rio  Grande  it  Missis- 
sippi Railway,  now  being  surveyed,  will  twtabtuJi  head- 
quarters here  Instead  of  st  Houston,  Tex.  This  Is  said 
to  be  a  continuation  of  tbe  VicrWnirg,  Bhivvepnrt  A 
Psriflr  Ksilway ,  of  the  Erlsnger  cooibtnatioa  from  ber* 
to  the  Rio  Grande  River,  masiliig  near  Ksgle  Psas, 
thence  to  the  Gutf  of  California.  Murveviog  partsea 
have  been  oat  for  the  past  two  months,  snd  It  is  thought 
establishing  hradViuartrr*  here  means  the  conatructTon 
will  be  commenced  at  thla  point  and  pushed  tli  rough  as 
rspxlly  a*  possible.  The  work  on  the  gap  between  here 
and  the  Mississippi  River  is  progressing  rapidly. 

Railway*  tit  Mxxroo—  Lakcoo.  Tex..  May  PI.-- 

^uSrnf^^ 
._  of  4.000,  last  night,  snd  Is  now  110  miles 
west  of  tbs  Rio  Grands  River,  The  work  bss  been 
«d  by  the  Mexican  government.  A  oslehratlon 
Jams  of  both  .idea  of  tbs  river  will  take  pisce 
a  eel.  which  promise*  to  be  on  s  grsnd  scale.  Ap- 
basm  mad.  to  open  thia  section  of  the  road 
Villa  Al rfama.  which  will  entitle  tbs  com 
pany  to  a  eufaaidy  of  nearly  tU.000.uTJ0.  The  Mexicans 
are  mtbuaiastic  over  the  project.  It  is  ex 
road  will  reach 
of  Die  Rio  Grande 
the  flit* 


by  < 
this.. 
DHHMN  ha*  t 
UtrsffictoVU 


over  the  project.  It  is  expected  that  the 
Monterey  in  September.    Tbe  II rat  mile 
ide  ft  Pecos  National  line  wns  laid  on 
h  invt..  and  operation*  on  the  I  u  terras  Hiatal  ex 
-111  begin  shortly     This  section  of  the  Rio 
border  is  anasually  peaceable  at  present. 


nler  »si  men  and  I  Ml  teams  are 
ymant,    W.irk  has  alrewty  been 

rhJn^.r.y  f^tbTrig-.'o. 
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Tltl  t^Jtrojrlneer  of  Mlnnea< 


Set  earalnc* 


Oroaa  esralrani. . 
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Ths  Ctisms  RxocLAToa  (SonrAsrr  of 
cently  rsomved  an  order  from  the  Lockwood 
for  three  acta  of  tbelr  preaanire  ragulatara  a 
trap*  for  their  new  mill  at  Watci-viDe.  Maine. 

MisrssAroLto.  Mi**,,  will  extend  a  Itl-in.  main  from 
tbe  wstsu-  works  up  Third  street  to  tap  the  Hennepin 
avenue  main,  to  give  that  and  its  connecting  mains  a 
better  supply  of  water. 

Wast*  or  W aTkr  raoa  Cuamn* — A  Cinrinnatl 
dlstsstch  aava :  At  yesterday's  aassson  of  the  Board  of 
PuUic  Work*  the  Hucawintaadant  of  Water  works  re- 
ported that  the  rec  nt  Inspections  of  waste  of  eater 
have  resulted  In  the  discovery  of  an  alarming  abuse  of 
water  priviklTPA.  designedly  snd  carvtesaly  done.  They 
consist  mainly  of  the  propping  up  of  water  rloset 
hamUea.  A  long  list  is  given  of  parties  detected.  The 
flow  of  water,  if  constant  andcr  sveroge  iweasure,  will 
be  not  less  than  SO.OOO  gallons  per  day  from  a  water  I 


Net  earning*  tess.Ott  27  t.'ns.swi  72  p  tW.Hia  AS 
*F-*t>enara  larimte  estlmatsd  proportion  of  yearIN  laxea. 

Tax  CoLtrsiat's  ft  Niiarawxsi  tx.v, — It  seems  to  be  a 
settled  feet  that  tbs  Columbus  ft  Northwestern  Rail- 
way Company  intend  to  build  a  branch  from  Columbus  ' 
to  the  coal  neldV  Tbe  road  is  intended  to  make  a 
through  coal  road  to  Chicago  from  the  extensive  fields 
bstowaere. 

Raiuioas  Pnouaaaa  is  Txxab.— Tbe  work  of  push-  I 
log  tbs  const  ruction  of  tbs  Kabios  Pass  ft  Tsxss  North- 
sen  Railway  Is  pros i owing 

Nokthxiui  Pacinc  Pla**  -  Eoary  Vlllard,  Presi- 
dent of  the  N  rthem  Psciflc,  auted.  st  s  reception 
tendered  him  In  Philadelphia  recently,  that  tbs  Oregon 
Transcontinental  Company  intei.d*  to  buiM  tributary 

I  by  the  Northsrn 


Unas  through  tbe 


iernu>ry 


travi  raed 


Tnx  Rai  x  Cum  Nobthm*.  -  Bacx  Cnrrxn, 


Minn.,  May  98. -Oraund  was  broken  yesterday  on  the 
Rank  Center  Northern  at  this  point  Tbe  contract  is 
1st  for  some  distance  beyond  Umg  Prairie,  and  tbe  work 
will  be  poshed  with  all  possible  apeed. 

Tax  D.  M.  ft  Ht.  L. — Orders  have  been  ivuad  to  ootn- 
mrnee  track  laying  on  the  Des  Moines  ft  Rt.  LrsjLs, 
Wshaah  road,  between  Des  Moines,  la  .  aad  Afhis 
There  are  yet  1B5  miles  of  track  to  lay,  and  it  is  expected 
to  complete  it  and  bring  trains  loto  Dea  Momes  by 
July  1. 

Tux  Grajtd  Forks  ft  MlBem'ni.— Mr.  Johnson,  the 
engineer  in  charge  of  surveys  for  the  Grand  Forks  ft 
Mra.*iri  Valley  Railroad  " 


Tmk  Ht.  Lot-is  ft  Basj  FRAJfCtsco  — Messrs.  Fruin  ft 
Rwift.  rantasACturs  for  the  grading  of  tbe  HA  Louis  ft 
Ran  Francisco  Railroad  track  between  Rt.  Louis  and 
Kirkwoud,  have  received  orders  to  auagseud  further 
«fwrBtk>««.  B»  this  order  ftOO  men  and  IV)  tv 
Ihnmn  out  of  i 
done  to 

lies  .  v  . 

way. 

TALKxn-or  Exttobio*. — It  Is  given  out  la  railroad 
circle*  that  the  Missouri  Pacific  Rsilrosd  Intends  ex- 
tending its  double  track  from  Laclede  to  Ktrkwood. 
Work  will  continue  on  the  Rt.  Louis  ft  Rati  Francisco 
trsrk  from  Klrkwood  to  Franklin,  or  Psciflc,  as  It  is  In- 
differently  railed.  This  arrangement  will  give  the  Ms 
souri  Pacinc  a  doable  track  from  Ht  I /ml*  to  Pacific, 
and  will  probably  set  at  rest  the  rsegotistions  for  lis 
purchase  of  s  right  of  way  to  Puerile  via  Cr*5ve  Occur 
Lake,  or  which  fcs  knosm  aa  the  Lsbadis  cut-off. 

CatCAOO  ft  Altox  Exruaiojf.  —Chicago,  May  84  — 
Officer*  of  the  Gulf.  Colorado  ft  Rents  Fr  Railway 
Company,  operating  500  miles  In  Texas,  are  heie  con- 
ferring with  the  Chicago  ft  Alton  Railroad  officials,  and 
have  submitted  a  proposal  tbst  tbs  latter  extend  their 
lines  from  Kansas  City  to  tbe  northern  boundary  of  tbs 
Indian  Territory ;  that  tbe  Gulf.  Colorado  ft  Santa  Fs 
extend  Its  line  from  Fort  Worth  to  the  Routbem  boun- 
dary of  tbe  Territory  and  the  two  interests  anile  in  a 
third  company  to  build  a  line  across  the  boundary  100 
mil**  weat  of  tbe  Missouri,  Kansas  ft  Texas,  each  road 
to  hear  one-half  of  the  expense  and  the  Gulf  Road  to 
•end  iOO.OOO  bales  of  cotton  yesrty  over  the  Alton.  Tbs 
ratter  gave  very  Httte  encouragement  to  lbs  plan 

Coxstutkix  or  a  Rocthib*  Am-Lnts.—  The  last 
spike  wa»  di  iron  un  Saturday  evening  last  on  the  ex- 
tension of  tbe  Shenandoah  Valley  Railroad,  thus  com- 
pleting the  line  between  Hsgerslown,  M.I  ,  and 
Roanoke,  Vs.,  where  connection  is  made  with  tbe 
Norfolk  ft  Western  Railroad.  Direct  communication 
is  now  made  between  New  York  and  New  Orleans  over 
this  road.  Tbe  line  and  ita  connections  will  be  known 
a*  tbe  Virginia,  Georgia  A  Tennessee  Air-Line, 
meats  of  freight  by  lUa  rrsj 
and  tbe  ~ 
June  19 

Kaitsam  Railroad*  —The  state  Anr 
Dieted  the  computation  and  distribution  r 
prO|»rty  assessments  f,.r  I  SHU      The  assessment  of  a I 

ratlr.ssd' property  reud»  the  san  of  tSfiO.Nm.fUli,  Un 
lucre*"  of  tgl,4lt\.ifi«oi — 
cent   The  total  mUsage  < 
year  it  is  H.rHOH,  an  increase  r 

swement  per  mile  of  all  property  last  year  was 
ta,ftl8  ;  tbrs  year  it  ist«,Mb.    Tbe  Increase  fn  mileage 


Irill  ^Tsw^elfecron 


ver  last  year,  or  nearlv  II  per 
of  la»t  rear  waa  3,t7N  •  this 
iss  of  880  miles.  The  average 
si  I  property  last  year  was 
•  y-J.-Mri.  Tbe  Increase  in  mileage 
from  March,  1890,  to  March,  1HH1,  was  »74  mil,*  . 
from  March,  1K81  to  March.  INefie,  !Cm  nMm.  Kansas 
haa  now  81  orgamxed  oounUes,  87  of  which  hsve  rail- 
roads   Seven  of  tbe  unorganised  counties  have  rail 


help  has  been  secured  and  U 
expect  to  start  out  tbe  ft 
the  first  line  without  taking  si 
log  alraply  to  get  sn  idea  o 
country  with  reference  to  th 


bat  the  neceasary 

organised.  They 
f  next  week,  ami  still  run 
ny  levels,  their  purpose  be 
*  the  topngrtsfdiy  of  the 
engineering  difficulties- 


and  also  ths  final  sncceas  of  tbe  road  after  it  la  built 
The  ceSJectire  point  for  which  the  party  will  start  is 
Orisks,  86  miles  distant,  which  wfll  probably  be  reached 
withki  UVre*  waeA*.  Tb*  raturn  trip  will  then  b.  made, 


Mendola,  111.,  which  b  believed  to  he  for  the  use  of  Ihe 
Cincinnati,  Indianapolis  ft  Chicago  road. 

Cost  or  A  Road  — The  cost  to  tbe  Chicago.  Burling- 
ton ft  U>ilocy  of  building  and  rguipoing  its  Tseaver  line 
will  probably  exceed  t4.000.000.  The  roadbed,  which 
la  pronounced  of  superior  construction,  haa  iv*»t  st  the 
rsU  of  1 1 7,000  pes-  mile, 

A  Nxw  Road  ixto  Tkma  Cociity.— Warsaw, 
N.  Y.,  May  8L-To-day  surveyor*  ccmaienoed  running 
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Juste  3  1B8S. 


,  uge  ho*  from  AddiMO.  Steuben  County, ,  Dm  Moines,  far  the  sworn  mods  tiou  of  Ihe  WloUrwt 
XYmtiW.York  Lake  Erie  *  Western  rufc  !  a*l  lodjanola  division.   This  is  dime  to  save  the  cost  of 
- '    •    ■■   -     -   •  «n  1  maintaining  tbe  expensive  track  tbr 


it  i.anww.  Tii««  Coouty.  Peon*.,  a  distance  of  10 
This  Is  to  tx>  one  of  Ui*  many  fcedets  the  Erie 
road  has  in  process  of  wxurtructloo  nil  along  1U  line  in 
order  to  hold  business  up  to  the  present  standard  vrlim 
the  new  trunk  lines  go  into  operation.  Richard  O.  Tay- 
lor, of  Buffalo,  will  be  ita  President. 

RaIUUJAD  BllLblXU  ix  Cxxtsal  America.— 
Pax  am  a.  May  *-i.-The  Republic  of  Sslvailor  fct  making 
lis  Bnt  is-sey  in  railroad  building,  and  tbe  I  In*  from 
AcajuUa  to  Soneooal*  will  be  n|-eu«d  this  month.  Al- 
though toe  capital  suba-rlbed  I*  sltogether  local,  tb. 
enterprise  mav  be  regarded  as  a  regular  Ameniwii 
affair.  American  engineers  ran  the  uncs  originally  and 
superintended  the  construction.     Cross-tie*  and  raila 


Its  Doa 

Moines  and  around'  the  coal  hill  bluffs,  where  land 
slide*  are  of  frequent  occurrence  It  alio  make*  a  sav- 
ing of  distance  aud  a  difference  or  fifteen  minutes  in 
Una, 

Sgw  Bridge.— RiirnMoKO,  Va.,  May  ail  -  The  tero- 


design  or 

Journal. 


were  imports  from  the  United  State*,  sod nrjjrlh.  ^.".t  Long  Br," 
other  dav  the  ro,'  inn  st-e-k  was  landed  from  C«Ufomla   ,,  .  •  „„, 


other  day  the  rolling  atork  wan  landed  from  CaUl 
-two  locomotives  and  a  number  of  can  of  different 
drsicriptlons.    The  new  road  will  be  under  the 
t-ndenrcof  Mr.  Robert  Nam*. 

Considerable  Interest  is  felt  U.  the  Mcc**s  of 
railroad  enterprise,  a  cooceanon  tor  which  wis  granted 
to  General  Battcrneld,  of  New  York,  wma  nwnlh.  ago 
It  k  known  m  tbe    -Antral  Railroad  of  Salvador. 

tarting  from  the  capital  it  tra.en™  the  central  Taller, 
the  republic,  pMatnb. ;_ ik.  Jfc 


Nixxtt  Thocsaxo  Ikmiorams  IWrixu  MxT.-On 
May  Ml  eight  steamers  landed  pearly  rVxXI  inn,  grant, 
from  all  |..rUi;ns  of  toe  Old  World.  Over  4,000  of  the 
.  arrivals  were  males.  About  80  silk  weavers  arrived  on 
porarv  bridge  of  the  Richmond  &  Pete  raw  rg  Railroad  ^  K,  i,,urent  from  Marseille*  »nd  over  100  millers 
over  the  James  Rlv.-r,  to  take  the  place  of  the  burned  tTnm  Hamburg  were  on  the  Ohio.  The  Ohio,  from 
one.  was  safely  used  to-day.  Througli  trains  between  Uremen,  landed  I. HSU  immigrants;  the  Haptburg,  from 
the  north  and  south  orer  the  bridge  will  b»  running  In  th,  MBW  tlortt  1>WM.  ,be  AiK-lK.rU,  f rum  Otasgow.  8-11 
•  day  or  two.   An  iron  bridge  la  being  built.  toe  listeria,  from  Uverpool,  WW ;  the  State  of  Nevada , 

Bridoe  Boxpg,— Milwaukac,  Wla,  will  kurue  $100,- 1  from  Ulaegow.  «60:  the  India,  from  Hamburg,  ti«; 
(XXI  bridge  bonds,  the  Denmark,  from  London,  *0«,  and  the  8t  Laurent, 


,  ojVj  ft  loijg  aod  00  ft.  wiilo,  hmt  two  n*W-   10T  \h*  whn|p  yr+r  of  llfTWor  oi 


thai,  the  •rrtT«a« 


Tbe  foundation  cOffUakU 
vlriH'turv 

hrfalif*  In  UTAi  ft.  lung  n 

walk.  H  ft.  ««b,  with  banda.joje  railing.   The  taldge  Is  BTK1KE8  or  WoMi«u«».-^lCaOO, 

being  l^ullt  by  the  ClerelatKl  Brl.i«  and  Iron  Co.,  of  patches  from  Moafcagon,  Mkn.   th.s  ""^"y- 

t-lesehuid.  Ohio.  suueriBlcodad  by  KngiMaT  H    O  wxin.v  that  t lw  strike  at  that  place  baa  anded.  A»a 

Welly  m«tltigof  th*  ■ru.ker,  tohmormngltwasToted  bya 

LaL.  VIWIKIA  B«n>ul-The  Richmond  4  Pe*-rs.  "»->'''^'            "i^.'S.  wort  Tr^Srikex. 

iS!S^^^        I  ^^=y. '  n  r^^gg^  g&s^^^^X  ^ 

S,"  The  KoverEment  of  SlcragJ.  is  ^  ft -In  l«ghr  T  be rutejUl  ■  * ^"tk1R«  £1  g.re  than  ^  >B]  ^  ^  fJ  ^  wwk  ,J"B(m,,  „<, 
^arAlsing.tw.^l^  f,r  y-jong  Jadies.  -j;^  I  ^T^^^T^- 

counting  ci 


■r  nw.vuv  m  .w^n  „_uh»T.  not 
Lttes;  orer  10.000  iron  bolt*,  besides  lo-in. 


iron  sfiuua 

BniDtik  rixxa  CuMPLlTM).— A  note  from  Larad 
Texas,  dated  Mav  as,  says :  "  Th*  last  tecttor 
Iron  piers  to  the  Iron  bridge  of  this  road  acr 
tlrands  was  cuni|ileud  to-day  and  tbe  work 
tbe  (rem  caaing  with  cement  and  broken  stone  is  well 
adranred.  and  tbe  |*m»aiiwit  bridge  will  be  completed 
In  a  few  weeks  more,  which  will  relieve  the  road  from 
tne  eiubarrasamenU  which  hare  been  created  by  tbe  re- 


t  the 

withe  Rio 

f  nllinK 


tne  fllliog  of 
cretary  of  Btato. 


The  length 

..k 


fusal  of  tbe  Mexican  engineer  to  report  favorably  upon  The  boil r risen  drma 


1*0^  it 

and  the  other  lo  Oranada    Rir'Ocorg*  Kellner  Mr 
Rush  and  Mr.  Menghene.  tlw  ™mmlsaW»rTa  of  the 
English  bondholders,  have  returned  and  accepb-d  the 
nrot.-Jtiou  ruade  by  the  council  of  foreign  bondholder* 
nSoer,"]  CdJ  last  rear     ThUlsb.  complete  the 
road  from  Rk.  «ocu.  lo  Man  Jo*-,  under  certain  condi- 
tions, and  looperato  thesami-for 
Coffee  continues  to  arrive  at  Fort 
Interior,  ami  several  thousand  sacks  are. 
this  month.— .Vnr  l  or*  Horfd. 

towaPoa*TXU.-D«a  Moixga,  Iowa,  May  •"■-The 
Davenport,  Iowa  and  Oakotn  Railnwd.  caoilal  ",000.; 
<XX1.  bss  obtained  a  legal  exist 
articles  of  Incorporation  with  lbs 

Raii-koah  Ixi-ouporatxik- Articles  of  incorporall 
of  ll^iSt.  Croix  &  Chippewa  River  Rallronxl  Compa. 
»ere  tiled  with  the  Secretary  of  Htate  of  Wiecimsi 
The  railroad  Is  to  be  cor»tnscleil  between  ajajliit  on 
the  Chippewa  lUrer  at  or  near  ~ 
will  be  als.nt  dft>  milas.    The  a 
will  be  151X1,000. 

Kgw  Yung  &  Bciwtuk  Ixt.aJin.-Tlie  Buaton  ^durr- 1  J;;r,ng'»srcIB|Ve»rx'auows  iW  the  morejoent  1* 
Osevaays:  -The  root*  now  sketched  for  the  pn>Jr°etad  mAUmiu<i  ^  lbx  ,-uW-nt  of  the  reUlnlng  walls  and 
B-svbai  &  .New  York  Inland  Rsi  road  to  ™»r  ™»«*T  earth  filling  In  the  k.weet  approach,  but  that  th*  longl- 

,  ,K.  l.«_  rw  thai  originally  coolemniated  at, .      ,  ^  Ll(  ^  iron  arches  ha.  ail  effect  nil  the 

Ityol  ^*wtoo  and  the  towns  mam  abutrucnl.  lo  counteract  which  prorisiou  ►h.juld 

ther  and  then«  ™t^u«        ^  „  fuon  „  The  cuinmltlee  agreed  to 

,  and  cohnect.  with  trsck. ,  ^  ^^a,  to  set  «,lde  m<*ey  to  i*y  the  engineers  out 
of  the  West  Rnxbury  branch  of  the  Providence  1U1I-  .pproprlallon  of  t&O.OfJo  f.vr  retadnng  Che»tnut 

r.  hall,  known  ^J*.  rtreeTbridg^  The  ...tx-ommltto.  b»^  X  under  cr^Md. 

contemplated,  pawie*  |  mlnB  th^cmstructJonof  a  new  bridge  at  Mark.  t  street 
also  met.  Plans  for  a  stone  and  iron  bridge  were  die- 
cuesed.  The  stone  structure,  Chief  Brortlley  saltl,  would 
exist  11,800.000  and  the  Iron  (810.000.  The  oomroUtoe 
decided  to  reccmm;iid  the  erection  of  a  *to«t  bridge 
with  a  width  of  KX>  ft.  It  will  lake  foor  year,  to  »n- 
lah  tbe  work.-HliteoWn«iri  Time*. 


atfthe  milh  will  start  next  week, as  noon  ae* 
ere  rafted  to  insure  stead)*  wars. 
Tux  Muskegon  strike  hat  cost  about  »7&0,<O0,  it  hi 
1.  and  the  kwa  falls  like  tbe  rains  of  Heaven- 
alike  upon  toe  just  and  lb*  unjust. 

KxTEXMivg  rrntixax  ix  the  Inox  Txauk. — All  the 
mills  in  Mahoning  valley.  In  Ohio,  refused  lo  sign  th* 
wages  .chrdulc  and  no  work  will  be  done  at  any  of 
tbem.   The  strike  will  throw  ten  thousand  men  out. 

fteven  rollinx  mills  in  the  n»ighborho 
shut  down,  aud  6.000  men  are  out 


d  that  the 


th*  temporary  bridge  now  in  use,  and  the  order  by 
by  which  tbe  Mexican  government »  hich  will  not  allow 
freight  of  any  deacription  to  pans  over,  notwithstanding 
It  hi  one  of  tbe  eafest  railroad  bridges  mi  tbe  river. 

A  PmLAnxu-tUA  Bridge. — At  a  meeting  of  Coun- 
cil'-. Commlttes-  an  Surveys  yesterday  Chief  riu-ineer 
Smedley  staled  that  he  would  be  obliged  to  consult  two 
or  three  engineers  on  the  matter  of  renairiug  I  hostout 
street  bridge,  and  desired  to  know  how  tbey  are  to  lie 
,*,r\.    He  said  that  a  careful  comparlaon  of 


rii- 


of  Cincinnati 
j f  employment, 
ere  sign  a  new 


hut~itov.n  extends 


hut  down  June 
Fire  milt, 


leave*  the  line  of 
point  where  the  city  i 
tarn  aod  V 


road  at  a  point  near  w  hat  Is  know 

In  West  Koxbury  tbe  U.  atiou.  as  I  eration 

directly  through  the  pro|)erly  which  was  at  one  time  |   , 

km  iw  "  as  the  Brook  farm.   Tbls  property  is  now  ow  ni-d 


bv  a  Oerman  Wnovoleot  organiiaeioii,  ai»l  1*  known  as 
lliv  Martin  Ijither  Home.  The  Urn  enters  the  West 
Ki  xburv  DrAtrict  on  tbe  estate  of  George  Kempton, 
war  the  line  separating  it  from  tb*  ratal*  of  W. 
R.  Wheeler  and  tbelKW  conliuuliig,  crosses  in  tbe  order 
tbe  following  estates  and  meets:  I.  D.  Richards, 


['Tracy,  Martin  Lulber  Orphan  Home,  John  Can 
nlnirbam  Baker  street,  Thouian  Cunningham,  Ijurranse 
UMt.  A.  P.  Whittemore  Bve  esubwl,  Oeorge  H.  Bur- 
dltt.  Oak  street,  James  A.  Wbltternore,  Corey  street, 
Oe-irge  H.  Orxstlng,  Center  slreet,  X.  U  Chamberlain, 
beln  of  C.  Woodward,  Betsey  Draper  and  Richard  Din- 
niD  and  Jains  tbe  West  R  ixburv  Branch  of  the 
providence  Railroad  on  the  estate  of  Mary  White,  near 
Central  -tatlon.  Tne  new  locsticn  avoids  Brook  line  and 
tbe  Back  Bay  terrltor-v  entlrelv.  The  engineer  of  tbe 
new  road  eetl  mates  tbe  coat  of  constructing  the  WH  , 
mile*  of  road  in  the  state  of  Maemchuettta  at  H.TTH,- 
143." 

Xhx  CXevelaxd  IBOX  HTRirt— A  dispatch  from 
Cleveland,  0.,  says:  A  new  and  decided  turn  hss  been 
taken  in  th*  labor  dlfflcultv  at  the  Cleveland  Rolling 
Mills  aid  If  quite  authentic  rumor,  become  offldal  it 
will  be  bad  news  for  th.  :.,000  or  «.000  who  are  out  of 
work  because  of  the  strike.  The  store  Is  that  the  Cleve- 
land Rolling  Mill  Company  has  decided  to  keep  all  of  Its 
eebibllshmenl  rksied  nntil  September.  Their  orders  on 
hand  at  the  lime  of  the  strike  were  comparatively  fsw 
and  unimportant,  and  a  number  of  them  were  rescinded 
isi  notifli-aUon.  Huch  cuutrai-te  as  were  important  are 
said  to  bar*  been  now  transferred  to  places  where 
there  is  no  trouble,  leaving  tbe  Cleveland  Company 
irafettcred.  If  the  oOoer*  of  the  corrrpany  have 
course,  there  will  be  three  sore  and 
Ahead  lor  tbe  Nowburg  suburb.  In 
ji  of  the  etory  k  the  fact  that  C.  F.  Emery, 
has  tbe  ooo tract  for  all  the  mill  teaming,  is  now 
r  off  bis  bones  bv  the  wore.  Tbe  leader*  anxmg 
s  say  that  the  wbole  story  la  a  •cbeaie  of  tbe 
JI  Company  to  scare  them  back  to  work,  but 
that  it  will  not  operate.  The  closing  up,  however, 
wraild  be  in  exact  accord  with  tbe  well  known  tactics  ot 
this  company,  and  would,  therefore,  cause  no  surprise 
It  has  alwais  managed  tie  own  affairs,  and  would 
sacrifice  no  little  money  before  abandoning  that  man 
MBnaflat  to  tbt  amalgamated  association.  Tbe  Iron 
tmsinc**  ibsw  not  promise  great  activity  this  summer, 
and  the  closing  would  be  accomplished  without  much 

BRIDOE8 

A  P0XTO.W  Bausux  at  Dubuque,  low. ,  «uu  to  be 
*u  enured  fact,  ax  tbe  neceramry  sba-k.  1100.000,  baa 
all  been  subscribed. 
R&ioutxc  THE    Dx»  Moixxa.  -The 
"•road  la 


Bluffs,  Is  ,  is  talking  of  an 
,M0.0(»and$-V),O<». 


BUILDIKOS 

OfEXA-HovaX. -Council  Bli 
opera-house  to  cost  between  I 

A  ORAM  BLETATOK  is  to  be  built  at  Whitehall.  Wis. 

City  Hall.— Richmond,  Va.,  baa  voted  *ao  '.WX)  for 
a  new  city  hall. 

{few  Youc  Cm  CoxTttaCTa. — Bide  were  opened  oil 
May  1  by  the  Fire  Comml-adooers  for  tbe  building  of 
new  houses  for  engine  companies  Noa  6,  10  and  118, 
The  lowest  bids  for  toe  three  booeas,  which  were  referred 
to  the  Controller  before  making  awards,  were  at  fol- 
lows: Engine  Company  No.  6,  at  No  10O  Cedar  street, 
$12,355;  So,  10,  at  So  H  Stone  street,  llt.MX),  and 
No.  83,  at  So.  15  Great  Jonea  street,  #18,000. 

Stxcce  bt  Ljoxtxixo  — The  Rochdale  woolen  mill, 
ol  rough keeieie,  N.  Y-.  owned  by  tbe  estate  of  Ellas 

Su^^^ 

TEES-  TlS£9iSSffSSSf,fSti 

i,  baa  been  pasred. 


tbe  office  of  Su- 
it for  the  court- 
house at  Clniin- 
works,  |A1,:imi: 


Uuiri  1 
000  for  ■ 
Michigan, 

WolUt  llOfliX— The 
ha*  ajuiroprialedlSOiO 
log  a  work -bouse. 

Bins  Oris ll>.— BKb.  were  opened  Ir 
per  vising  Architect  Hill  iWashlllgto 
yard,  nmf  and  celling  of  ihe  custom 
iiatl.  as  following:  Bnead  A  Co.,  Iron 
Hanght,  Peckham  A:  Co..  »r(7,iX>s,  H.  r.Ti  l,  Man  &  C<A, 
g-saS:*:  aud  Mr.  Clenn-nts,  three  hails,  tbe  lowest, 
gn4,5B6. 

Will  BrtLIi  a  llxror. — The  Northern  Pacini:  I* 
going  to  build  at  Portland,  Oregon,  one  of  tbe  largest 
and  finest  depot*  In  tbe  world,  1 1  is  to  tm  boilt  of 
granite  and  iron,  and  will  cover 
ground.    1 1  » III  cost  11,500,000. 

New  Yobe  trrxtE  Capttou— Cbarle*  H  Haewell, 
Consulting  ami  Suta-rintendiug  Engineer  and  City  8ur- 
eyor  of  Sew  York,  writes  to  Aexeniblyman  BeiKsllct 
"  Having  examined 


in  relaU.™  to  the  Aesembly  cviUng:  '•  Uavi 
the  celllUK  ol  the  Assembly  chamber  In  its 
and  oondltion,  together  with  tbepiers  »l 
ooluluiw  supporting  It,  I  submit:  The  piers  have  settles! 
ami  in*  integril)  of  tin-  ivlling  is  diiturls-d     The  cir- 
cumstance that  It  has  been  deemed  necessary  by  those 
fullv  acquainted  with  all  tbe  elements  of  trie  drelfil, 

'  and  structure  of  Uie  celling  to  suiijil-incnt  it   aud  cxpreM  par 


xietrmct.  The  latter  refused 
to  Cleveland. 

At  Pittsburgh  thirty  -six  Iron  mills 
I ,  and  11  ooo  men  are  out  of  employ  ni 
signed  the  scale  May  31,  but  it »  not  thought  this  will 
affsst  the  general  situation. 

The  Laclede  Rolling  Mills,  Helllsuker  Forge  and 
Harrtem  Wire  Works,  at  Bt  Louis,  shut  down  June  I 
in  cooseoiien;*  of  the  difficulty  with  the  workmen. 

Tne  iron  ami  nail  mills  at  Wheeling  shut  down  May 
31,  tbe  proprietor,  refusing  to  sign  t 
Five  thousand  men  are  thrown  oat 

CONTRACTS  LET. 

Ihux-Wore  ros  BrjILDIxas  —Tbe  Albany  iS.  Y.| 
Architectural  Iron  works  have  received  the  contract 
for  all  of  the  iron-work  to  be  need  in  th*  construction  of 
five  large  buildings  to  be  erected  at  81.  Johns,  N  B. 

DrrcH  Coxtxlalt  Let.— Tb*  contract  for  dsjrjricg  the 
six-mile  ditch  recently  advertised  in  this  journal  waa 
»jkl  at  Wapakoneta,  O.,  On  tb*  87th  ult-.  to  nine  con 
tractors.   Tbe  aggregate  prlc*  was  U.*4i.  10. 
Cbcxch  Coxraxct  Let  — Contracts  wen  signed  at 

milding  of  tbe 


burn  Irom  < 
able  la 
covitlnn*  I 
additional. 

The  contract  to  I 
tory  has  been  let  to  1 
f  13a,T80. 

H US'l  IXOTO* ,  lnd. ,  May 
cago  ot  Atluntic  Railroad 
Brelwlng.  Cleveland  Iron 
laving.  George  B.  Harris; 
Wire  Fence  Company. 

Artesiax  Well  Contract  L«t.— Tbs  city  counci 
of  Peoria,  HI.,  let  tbe  contract  tor  nutting  down  a  teal 
artesian  well  lo  Marrs  rz  Miller,  of  Chicago,  aod  ordered 
tb*  work  done  at  the  water  works,  Instead  of  tbe  old 
fair  grounds,  as  heretofore  contemplated.  Tbe  contract- 
or, agree  to  furnish  everything  except  boiler  and 
■team.  The  surface  pipe,  which  is  t  J  extend  downward 
to  bed  rock,  Is  to  be  of  i|iserter-incb  wrought  Iron,  six 
inches  In  diameter  inside.  Tbe  sine  of  the  hole  through 
rock  is  to  he  not  less  than  five  Inches,  so  a*  readily  to 
admit  a  four  inch  galvanized  iron  pip*  with  necessary 
couplings  to  nnv  depth  designated  by  the  eommttte*  tn 
charge  ot  tbe  work.  Tbe  work  Is  to  be  pushed  forward 
wl  h  all  pneible  dispatch,  day  and  night,  and  tbe  price 
to  be  paid  depends  upon  the  depth  of  tbe  well.  If  it 
st<  ISi  at  1 .000  feet  th*  price  Is  to  lie  #H.85  per  foot.  From 
that  dep'h  to  l.SOO  feet,  the  price  is  to  be  $'i.^0:  from 
that  to  1.500. 13:  from  the  latter  to  1.760,  $8.50:  from 
that  to  S.000.1 

a.sao  to  m.mt  ' 

ap  to  4,txiti  f 
per  foot 

JO8CELXANE0TJB. 

Nkw  Lixk  to  riKA tiu  Tbe  United  State*  and  Bra x si 
Mail  Steamship  Uoc  is  tbe  name  of  a  new  line  of  steam 
ers  to  run  semi  rormtbly  between  the  United  States  snd 
the  Sonlh  American  porta  of  Pars.  Mnranbem,  Pernam- 
Isjco.  Bahia,  Rw  de  Janeiro, and  r)«nb».  stopping  at  Rt. 
Thomas.  The  company  has  three  Iron  steamships  now 
building  at  Roach  s  ysnls  at  i:besair.  Pa.,  sach  vessel 
baring  accocnmoilatlons  for  SO  cabin  pars>--iigers  and  un- 
usually complete  freight  arrangement*.  Light  freights 
and  express  pwrceis  will  be  taken  from  South  America 
for  Europe,  via  New  York,  on  through  bills  of  lading. 

parcels  wtll  be  carried  from  New  York  to 
points    The  offices  of  the  company  sc. 


Contracts  on  tbe  Chl- 
bsen  let  as  follows' 
Bridge  Company;  trsck* 
fencing,  Cleveland  Barbed 


WXl.  so;  rrom  tne  latter  [o  i.  iom.  so. isi:  insn 

!.m»,  14:  from  8,000  to  S!.1»0,  M.50;  from 
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THE  WASTE  OF  WATER.* 


The  attention  of  successive  ritv  councils  ha*  re- 
peatedly been  rallpd  to  the  necessity  uf  adopting 
measures  fur  preventing  waste  <>f  wiIit.  Not- 
withstanding what  has  been  written  and  said 
the  subject,  no  determined  and  sustained 
has  yet  hum  made  to  check  the  rril.  When 


I  m-ith  scarcity  of  water  tin-  remedy  luw 
been  to  extend  our  sources  of  supply,  and  appro- 
priations for  that  purpose  have  lieco  readily 
granted.  Nevertheless  the  purists.-  ha*  not  been 
accomplished;  the  consumption  of  water  lui*  kept 
pace  with  the  supply,  and  thia  i»  largely  doe  to 
wanton  waate  and  not  to  the  uae  of  water  for  legi- 
timate purposes.  The  subject,  however,  assume* 
a  graver  aspect  when  it  is  understood  that,  ualras 
tome  melius!  is  adopted  for  checking  waste,  the 
limit  of  the  Sudbury  River  supply  will  lie  reached 
in  the  near  future,  and  new  sourer*  will  have  to  be 
developed. 

The  capacity  of  the  present  water  supplr  of 
Boston  from  Sudbury  River  ami  Cochituate  Cake 
amounts,  in  a  year  oi  least  rainfall,  to  about  2».- 
000,000  gallons  per  day.  ei|uivalrnt  to  a  supply  of 
*5  gallon*  for  each  inhabitant,  calling  the  popu- 
lation of  that  part  of  Boston  supplied  from  these 
works  840,000.  The.  new  storage  basin,  which  is 
now  being  constructed  on  a  branch  of  the  Sud- 
bury River  at  Ashland,  will  increase  tile  supply 
about  S.000.000  gallons  per  day ;  but  the  basin 
will  not  be  completed  for  two  years,  and  in  that 
time  the  increase  of  tsiputntion.  if  the  present  rate 
of  consumption  is  maintained,  will  exhaust  the 
full  capacity  of  the  works,  and  the  construction 
of  another  basin  will  luirc  to  he  commenced. 

The  storage  facilities  of  Sudbury  Hiver  vallev 
can  be  developed  Irv  the  construction  of  additional 
basins,  so  thai  a  mpplv  of  about  8H,000.000  gallons 
per  day  can  be  obtaimsl ;  and  the  combined  Sud- 
bury River  and  Cochituate  works  can  be  relied 
upon  for  a  daily  sup|ily  of  about  48.uD0.00u  gallon*. 
Allowing  for  the  increase  of  population,  and  a 
slight  increase  in  the  rate  of  consumption,  the 
capacity  of  these  works  will  he  readied  In  almut 
twelve  yearn.  The  cost  of  thus  increasing  the 
c atsK-ity  of  the  works  will  he  at  least  $.'iOO.uOU. 

The  average  daily  consumption  during  lt«xi 
amounted  to  Kl,000,000  gallons,  or  OA  gall. mis  |ier 
head  of  population.  A  comparison  of  these  llgures 
with  those  given  as  the  present  capacitv  of  the 
works  in  a  year  of  least  rainfall  will  show'  that,  if 
such  a  vear  should  occur  before  the  completion  of 
the  new  basin,  the  consumption  would  exceed  the 
supply. 

That  this  enormous  consumption  ia  unnecessary, 
and  is  due  to  illegitimate  use  and  wanton  waate  of 
water,  is  shown  by  the  following  table  giving  the 
consumption  per  bead  of  other  cities,  and  also  bv 
tbe  fact  that  when,  about  twenty  years  ago,  the 
consumption  of  Boston  reached  a  rate  equal  to  the 
present  one,  a  vigorous  inspection  reduced  tbe 
amount  to  a  reasonable  quantity,  and  saved  for 
many  years  the  large  expenditure  which  bad 
finally  to  be  made  for  the  instruction  of  the 
Sudbury  River  Works: 


\mong  the  former,  water-closets  that  are  sup- 1 
eepipe. 

hich  the  water  is  kept  constantly 


piled  directly  from  the  service  | 


Being  under  constant  supervision,  leaks  of  any 
extent  are  soon  discovered  and  immediately 
stopped.  A  recent  examination  in  the  Charleslown 
District  diacovcred  only  24  cases  of  this  kind, 
about  one-quarter  of  which  were  small  defects  In 
stop-cocks  at  the  curbs  ;  anil  the  wliole  amount 
wasted  did  not  exrerd  3(10  gallons  |xt  hour. 

Under  the  hi-.nl  of  defective  fixtures  may  be  in- 
included  su.'h  as  are  constructed  without  regard 
Ut  economy  in  tin-  use  of  water,  as  well  us  such  as 
are  out  of  repair. 

hat  are  sup- 
.  and  urinals 
are 

the  greatest  sources  of  waste 

Tbe  quantity  uf  water  used  in  the  form  of  closet 
referred  to,  even  with  proper  care,  is  much  greater 
than  is  needed,  but  its  chief  fault  is  that  users  are 
In  I  lie  habit  of  fastening  the  valve  open,  so  as  to 
keep  up  a  continuous  flow  of  water  from  a  mis- 
taken idea  that  a  constant  How  of  water  down  a 
closet  priMtiotes  cIcanlincMs.  An  examination  of 
the  water  lixturc*  in  ("harlestown,  made  during  the 
past  year,  showed  Hut  a  large  part  of  the  waste 
was  due  to  ibis  cuius-. 

Another  wasteful  ftwrui  of  fixture  is  the  self-act- 
ing closet,  operated  by  opening  a  •  -r  or  by  seal 
prewfurr,  tiv  which  a  constant  flow  of  water  is 
maintained  while  the  rhswt  is  in  use. 

The  ordinary  |Kin-clnsrt,  supplied  by  a  lank  and 
ball-cis  k.  is  frequently  a  source  of  gnat  waste,  in 
nmsequence  of  the  valve  and  tap  ls-cuming  worn. 
Careful  attention  would  prevent  this,  but  usually 
the  slight  dripple  from  the  tank,  as  it  diss*  no  barm, 
is  either  overlcsiked  or  nogb-ctcil. 

The  following  rrsiilts  of  four  case*  recently  ex- 
amined will  serve,  to  illustrate  tbe  waste  i-ansi-d  by 
defoclive  wiitcr-closct*. 

Meters  were  placed  upon  a  hlnrk  of  four  houses 
at  the  South  End,  and  the  Quantity  of  woter  con- 
sumi-d  ascertained.  An  ex  imination  made  about 
tbe  first  of  May  revealed  the  following  defective 
fi 


water-fixtures.  There  is  a  close  connection  be- 
tween the  use  of  such  fixtures,  ami  what  we  term 
the  third  and  fourth  sources  of  waste,  i.  e..  had 
plumbing  and  wilful  waste;  for  had  plumbing 
includes  tbe  use  of  poor  material  anil  unskillful 
workmanship,  ami  both  lead  to  waste. 

Llnfortnnalelv,  the  plumber's  work  is  usually 
concealed,  ami  its  defects  are  not  discovered  until 
damage  ensues.  An  imperfect  or  unsound  joint, 
from  which  the  water  ooxr*  anil  follows  down  the 
pipe,  may  not  Is*  noticed  until  the  leak  enlarges 
under  pressure  ami  the  premises  are  deluged. 
It  is  not  until  use  reveals  the  defect*  that  cheap 
fixtures  show  their  nnsrrviccnblcne**.  ami  contri- 
bute to  the  waste  of  water.  Pipes  placed  where  they 
will  freexr  unless  a  current  «  kept  through  tbem, 
lead  to  wilful  waste  ;  for,  nrter  one  experience, 
with  bursting  |apes.  the  householder  with  the  rec- 
ollection of  damnged  premises  ami  plumber's  bills 
on  his  mind,  can  hardly  In-  expected  to  resist  tbe 
Iciiiptaliisri  to  let  the  water  run.  It  la  well  knuwn 
that  a  fall  in  tetti|»-rature  and  an  increase  In  con- 
sumption of  water  are  coincident.  In  extreme 
ess-,  the  waate  from  this  cause  is  from  thirtv-five 
to  fifty  |ier  cent,  of  the  amiaint  supplied.  Cold- 
wiitther  waste  is,  therefore,  one  of  the  greatest 
sources  of  waste,  and  is  likewise  one  that  is  due 
entirely  to  had  plumbing.  The  use  of  baud-biaie 
for  irrigation,  although  not  strictly  a  waste  of 
water  when  kept  within  reasonable  limits.  Is  a 
severe  lux  upon  our  water  supply. 


PREVENTION  OF  WASTE. 


Prevention  of  waate  does  not  mean  stinting  tbe 
pplv ;  on  the  contrary,  it  means  that  every  taker 
dial)  have  a  full  and  liberal  allowance  of  water. 


CASK  No.  I. 

Hopper  cock  to  water-closet  defective,  and  cooM 
not  be  depended  upon  to  shut  <  " 
not  in  use. 

Consumption  445  gallons  per 

CASE  .no.  X. 

Handle  to  hopper-cock  furnished  with  the  neces- 
sary appliance  tor  fastening  it,  open.  The  owner 
was  mis|Ms-|cd  of  keeping  it  iqw-n  (i" 
weather  at  least  I,  so  as  to  |M-ruul  a 
flow  of  water  down  the  closet. 
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oiw-iw  —  no 
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Loodoo  iB*ers*B  of  nine  companies l   37.5 

It  must  also  be  remembered  that,  in  addition  to 
tbe  coat  of  extending  the  water-works,  the  expense 
of  pumping  at  the  impraved  system  of  sewerage 
works  will  be  greatly  increased  by  the  extra  quan- 
tity of  water  that  is  wasted  and  flows  into  the 
sewers. 

If  consumption  of  water  could  be  reduced  to  60 
gallons  per  head,  a  very  liberal  quantity  for  all 
necessary  purpose*,  the  limit  of  capacity  of  tbe 
present  works,  including  the  basin  now  being  con- 
structed, will  not  be  reached  until  1W0.  If  the 
consumption  continues  at  its  present  rate  $3,000,- 
000  will  have  to  be  expended  nefore  that  year  for 
now  works,  and  tbe  interest  on  this,  together  with 
the  cost  of  pumping  the  surplus  quantity  of  water 
at  the  improved  sewerage  works,  will  amount  in 
the  same  period  to  about  ♦I.WO.OOO.  a  total  of 
(M.SOO.000. 

There  is  no  question  hot  that  SO  per  cent,  of  our 
present  water  supply  is  wasted,  and,  further,  the 
largest  portion  of  this  waste  can  be  prevented 
without  limiting  tbe  supply  for  all  legitimate  pur- 
poses, and  without  extraordinary  expense. 

The  principal  sources  of  waate  of 

1.  Defective  maius  and  services. 

i.  Defective  fixtures  in  buildings. 

ft  Bad  plumbing. 

4.  Wilful  waste. 

The  loss  from  tbe  first  cause  Is  comparative!  y 
slight.  Street  mains  and  services  in  this  city  are 
constructed  of  the  best  materials,  and  laid  by 
skilled  workmen  In  the  most  approved  manner. 


CASE  NO.  ». 

Hopper-cock  out  of  order  and 
Consumption  S10  gallons  per  head 

CAKE  NO,  4. 

Hill  (m-  k  in  cistern  defective, 
shut  off  water  when  not  in  use. 

Consumption  IKS  gallons  per  bend. 

The  owners  were  required  to  repair  the  defects, 
and  an  examination  made  on  the  34th  of  May 
showed  tbe  folluwing  result: 

***      UsllutM.  *  '  Italians 

Cass  No.  I   «4ft  « 

Cass  No.  i    100  »[ 

I  .  :..  m  Ja 

  uao  Jta 

When  it  ia  understood  that  many  thousand  cases 
like  the  foregoing  exist  In  Boston,  the  great  loss 
from  this  source  of  waste  will  be  appreciated. 

In  places  where  the  subject  of  prevention  ot 
waste  has  received  the  attention  it  deserves,  the 
use  of  the  defective  form  of  closet  is  either  inter- 
dicted, or  a  pnawtiptive  tariff  Is  laid  upon  it. 
There  are  I.0OT  urinals  in  Boston  so  constructed 
that  a  constant  flow  of  water  is  kept  up  day  and 
night.  It  is  true  that  the  stream  is  small,  so 
ainoli  in  fact  as  to  be,  in  most  cases.  Ineffectual  as 
far  as  purification  is  concerned:  but  the  wn»te  is 
going  on  all  tbe  time,  and  the  aggregate  quantity 
of  water  consumed  is  very  large.  The  waste  from 
water-fixtures.  Unit  an-  out  of  repair,  either  from 
wear  ami  tear  or  inferior  materials  and  workman- 
ship, cannot  Is*  estimated,  but  is  probably  much 
larger  than  from  all  other  sources  combined.  A 
leaky  (ancct  is  usually  neglected  until  It  becomes 
a  source  of  annoy utice  to  the  householder;  for  the 
only  inducement  to  rectify  it  is  bis  duty  to  the 
clty-a  duty  which  Is  liuld'e  to  be  thoughtlessly 
postponed. 
On  this  point  an  English  writer  says: 
'•  A  little  rill,  trickling  down  a  mountain  side, 
looks  very  insignificant;  nevertheless,  little  rills 
make  big  rivers.  Ho  with  waste  :  a  slight  leakage 
from  a  tap  may  seem  very  unimportant  ;  but 
alight  leakages  gradually  exhaust  huge  reservoirs. 
A  mere  dribble  from  a*  tap,  continued  for  years, 
represents  in  money-value  the  water-rate  of  an 
artisan' i  cottage." 
Close  competition  in  the  manufacture  of  plumb- 


illustration  of  the  saving  effected  bv  the 
eters.  a  comparison  between  the  cities  of 
N.  J.,  and  Providence.  R.  I.,  may  be  of 


sufficient  for  all  purposes,  but  that  the  careless  or 
Indifferent  shall  not.  by  wanton  waste,  deplete 
the  sources  of  supply,  and  increase  the  burden  of 
taxation  by  nei-et«Otating  their  constant  extension. 
Boston  can  easily  afford  to  furnish  an  ample  sup- 
ply of  water  to  all.  but  it  cannot  afford  to  have 
12.000.KS)  gallons  a  day  uselessly  thrown  away. 

The  iwincipal  methods  of  preventing  waste  are  : 

1.  The  meter  system. 

J.  House-to-house  inspection. 

H.  The  waste-water  meter  system. 

The  meter  system  is,  of  course,  the  most  effect- 
ual inetmsl  of  preventing  waste.  By  it  every 
taker  pays  for  the  exact  quantity  of  water  con- 
sumed. "  Self-interest  is.  therefore,  directly  ap- 
pealed to.  ami  the  conservation  of  all  water  not 
actually  required  for  use  is  effected. 

As  an  1 
use  of  me 
Newark, 
interest. 

Newark,  with  10.0110  services  and  but  few 
meters,  has  a  daily  omsnmption  of  10,0(10,000  gal- 
lons and  a  revenue  of  $100,000  ■  I'rovidcner.  with 
the  same  number  of  services  and  shout  5.000 
meters  in  use.  has  an  average  daily  consumption 
or  4.000,000  gallons  and  a  revenue  of  gSW.OOO. 

House-to-house  inspection  answers  very  well  for 
detecting  and  preventing  waste  proceeding  from 
defective  fixtures.  In  Cniubridgc,  where  the  sys- 
stem  is  In  operation,  th->  consumption  ha*  been 
ted  at  about  30  gallons  per  bead.  It  was 
in  Boston  in  1HB4,  ami  continued  for 
about  It*  months.  In  ISrtl.  the  consumption  was 
up  to  11X1  gallons  per  head,  and  remained  at  or 
near  that  rate  until  house-to-house  Inspection  was 
begun,  when  it  fell  to  06  gallons.  The  inspection 
was  practically  discontinued  in  1888,  but  the  ef- 
fect was  felt  until  1873,  when  the  Sudbury  River 
supply  was  turned  on.  From  that  time  it  has 
gradually  increased  to  its  present  amount. 

Practical  experi»ncc  has  shown  that  the  most 
satisfactory,  aa  well  ns  least  objectionable,  method 
of  preventing  waste,  is  a  combination  of  house-to- 
house  inspection  with  the  meter  system,  and  vig- 
orous inspection  of  plumhiug — In  other  words, 
tbe  waate-w  ater  meter  system. 

This  system  was  invented  by  Mr.  George  F. 
Deacon.  C.  E.,  Water  Engineer  to  tbe  City  of 
Liverpool.  England,  and  is  in  suivesoful  operation 
in  many  European  cities. 

In  Liverpool  It  effected  a  reduction  of  60  per 
cent,  in  the  consumption  of  water  from  1078  to 
18£0,  without  detriment  to  the  manufacturing  or 
sanitary  interest*  of  the  city. 

The  Chairman  of  the  I*ver|>ool  Water  Commit- 
tee. In  his  address  in  1K7»,  speak*  of  the  system  as 
follows : 

••  We  have  given  tbe'eity  a  constant  service  of 
water,  with  a  decline  in  the  death-rale,  ami  it  now 
remain*  for  me  to  show  what  other  effect*  have 
arisen  from  the  change  of  system.  In  the  year  1871 
wo  delivered  an  average  of  122,000,1X10  gallons 
weeklv.  In  1"*0  our  deliveries  will  be  aboVJl  115.- 
OOO.fjOi)  gallons,  and  this,  notwithstanding  an  In- 
creased sale  for  trade  purposes  of  12,250.000  gal- 
lons weekly,  and  an  increased  population  of  10-1.- 
000.  The  saving  has  been  so  great  aa  to  meet  the 
increasing  demands  of  the  city  and  district  for 
eleven  years. 

"  TIm-  change  to  constant  service  has  already 
yielded  nearly  a  quarter  of  a  million  of  money 
pezm.WIOJ  and  tti*  ultimate  saving  to  the  rate 
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«,  when  the  7,000,000  gallons  per  week,  yet 
unsold,  are  absorbed,  will  be  £50.000  per  annum." 

Id  the  Deacon  system  the  waste-water  meter  is 
used  to  locate  source*  of  wast*.   This  meter  doe* 


in  the  roadways,  and  are  inaccessible  except  by 
removing  the  surface  to  the  depth  of  a  font  or 
Tne  expense  of  changing  th 


lositiona  of 


and  extending  lo  the  condemning  and  removal  of 
all  improper  Hxturea.  In  Lawrence,  Msgs.,  plumb 
'ng  regulations  were  adopted  last  year.  Builders 


the  stopcocks  to  the  sidewalks  wouhf  aggregate  are  forbidden  t»  rover  in,  or  in  any  mannnr  hide 
tbe  ordinary  meter,  record  the  number  of  about  1330.000.   The  saving  that  would  be  effect- 


gallons  consumed,  but  it  indicates  tbe  rate  of  flow  ed  in  the  use  of  water  in  a  series  of  years  would, 

however,  render  even  this  laige  expenditure  an 
economical  measure,  if  there  were  no  other  meth- 
ods by  which  tbe  object  could  bo  accomplished. 

It  is  believed,  however,  that  a  combination  of 
the  recording-meter  system  and  the  Deacon  sys- 
tem, with  house-to-house  inspection,  would  Work 
successfully  in  this  city,  and  a  plan  has  been  Con- 
sidered, of  which  the  following  is  a  brief  outline: 

It  is  proposed  to  extend  the  use  Of  the  record- 
ing-meter gradually,  as  the  Water  Registrar  may 
consider  expedient,  applying  it  only  to  maufsclur 
ing  establishments  and  other  places  where  Urge 
quantities  of  water  are  used  and  waste  is  suspect- 
ed. Tbese  meters  will  be  put  on  to  determine  and 
check  waste,  and  will  not  be  retained  in  use  unless 
found  to  be  necessary.  The  usual  wa\er-ratea  must 
be  retained  in  order  to  raise  the  revenue  re- 
quired by  law,  except  in  cases  where  it  may  he 
found  desirable  to  charge  for  the  quantity  of  water 
consumed  at  meter-rates. 


at  any  given  time,  and  whether  tbe  discbarge 
due  to  steadily  flowing  waste,  or  to  intermittent 
and  ordinary  use.  It,  therefore,  enables  the  ob- 
server to  determine,  by  observations  taken  at  those 
hours  when  no  water,  or  a  very  small  quantity,  is 
used  for  legitimate  purposes,  whether  waste  is 
going  on. 

The  meter  consists  of  a  hollow  conr.  having  its 
end  upwards,  and  containing  a  composition 
k.  of  the  name  diameter  as  the  small  end  of  the 
cone.  A  vertical  spindle,  attached  to  the  upper 
surface  of  this  dink, is  suspended  by  a  Hue  German- 
silver  wire,  which  passes,  practically  water  light, 
through  a  small  hole  in  the  lop  of  the  chainlier, 
over  a  pulley,  and  supports  a  weight.  This  weight 
is  so  adjusted  as  to  retain  tbe  disk  at  the  tup  of  the 
cone  when  the  water  la  at  rest.  When  any  water 
ii  drawn  through  the  meter,  the  disk  is  pruasYd 
downward  toward  tbe  bottom  of  tbe  cone,  it*  posi- 
tion depending  upon  the  amount  of 
through  the  meter.  By  means  of  a  pencil  a 
to  the  wire  the  motions  of  tbe  dUk  are  recorded  on 
a  drum,  which  revolves  by  clock-work,  onoe  in  24 
hours. 

The  meter  in  placed  in  u  box  under  tbe  side- 
walk nr  rrstdway,  and  so  located  as  to  control  the 
flow  of  water  supplied  to  a  certain  district,  the 
limits  of  which  have  been  previously  determined. 
All  the  water  used  in  thisdistrict  is  drawn  through 
the  meter,  and  the  quantity  and  rate  recorded. 
After  a  few  diagrams  have  been  taken,  to  show 
the  ordinary  rate  of  consumption,  inspection  is 
commenced,  livery  service- p<pe  is  provided  with 
a  stop-cock,  which  is  iw-cemiibl*  from  the  side- 
walk by  means of  an  iron  wrench  about  7  ft,  long. 
When  this  wrench  is  applied  to  the  stop-cock  tbe 
sound  caused  by  water  passing  through  the  service- 
pipe  can  be  eusily  distinguished.  When  no  noise  is 
heard,  with  the  stop-cock  fully  open,  it  is  partly 
closed,  and  the  increased  velocity  always rausvs  a 
distinct  sound,  although  t  he  quantity  of  water  pass- 
ing tbe  stop-cock  may  be  very  small . '  A  night  inspec- 
tor begins  his  work  about  midnight,  and  tests,  by 
means  of  his  ahutting-uff  wrench,  esch  service- 
pipe.  If  he  discovers  any  flow  through  the  service- 
pipe,  the  atop  cock  is  closed,  and  a  note  made  of 
the  time  and  the  number  of  the  house.  He  con- 
tinues this  operation  through  the  district  until 
about  4  a.  m..  when  he  retraces  his  steps,  and 
opens  all  the  stop-cocks  he  had  found  wasting. 
During  this  time  the  meter  is  recording  the  con- 
sumption, and  the  diagrams  show  the  amount  of 
water  wasted  by  each  of  the  service-pipes  that 
were  closed,  the  lime  the  inspector  began  and 
finished  lus  work,  and  the  time  each  stop-cock  was 
closed.  The  day  inspector  receives  the  night  In- 
spector's retain,  visits  the  premises  where  waste 
was  noted,  and  ascertains  the  cause.  In  cases  of 
waste  from  defective  fixtures  tbe  owners  are  noti- 
fied to  repair  the  same,  and  the  visits  are  continued 
until  the  notices  have  been  complied  with. 

The  economy  of  this  system,  as  compared  with 
house-to-house  inspection,  is  apparent.  Tbe  atten- 
tion of  the  inspector  in  at  onoe  directed  to  the 
place  where  tbe  waste  is  going  on,  and  tbe  time 
loot  in  indiscriminate  inspection  is  saved. 

The  system  was  recently  tested  in  Char  Ira  town, 
tbe  only  section  of  tbe  city  to  which  it  could  be 
easily  applied,  and  resulted  in  reducing  the  aver- 
age daily  consumption  of  81,790  persons  from 
58.5  to  87.7  gallons  per  head,  a  saving  of  -0.8  gal- 
lons, or  35.6  per  cent,  per  day  for  each  person  sup- 
plied, while  the  night  rat*  was  reduced  from  87.5 
to  IS  J  gallons  par  head,  a  saving  of  58  per  cent. 
The  total  saving  in  the  district  amounted  to  450,- 
OOo  gallons  per  £4  hours,  which,  at  two  cents  per 
hundred  gallons,  the  price  of  water  at  meter-rates, 
represents  an  annual  saving  of  832,850. 

There  are,  however,  objections  to  adopting,  in 
its  entirety,  either  of  the  foregoing  systems  in  Bos- 


from  view,  any  part  of  the  plumbing-work  of 
a  house,  until  the  same  has  been  inspected 
and  approved  hy  the  agent  of  the  Board  of 
Health.  The  agent  is  required  to  condemn 
and  order  the  removal  of  any  work  that 
does  not  conform  to  the  regulations.  Wash- 
ington, New  York,  Brooklyn  and  Provi- 
dence enforce  plumbing  ir-gtiuitinn*,  and  all 
plumber*  arc  required  to  be  registered  and  licensed. 
In  the  three  cities  tint  named  it  is  unlawful  for  an' 
unregistered  person  «>  carry  on  the  plumhin^  buss, 
ness.  In  all  thceecitiewthc  use  of  wasteful  fixtures 
is  discouraged  by  placing  a  high  water-rate  upon 
them.  In  New  York,  particularly,  tht  rate 
is  very  high  on  the  wasteful  forms  of  water-clos- 
ets, while  the  tax  upon  the  double-valve  cistern 
closet  is  only  two  dollars  a  yeur.  as  an  inducement 
to  substituting  that  fixture,  which  is  in  every  way 
superior,  on  economic  and  sanitary  grounds,  to  the 
old  styles. 

Several  unsuccessful  attempts  have  been  made 
to  enact  regulations  in  this  city. 
The  City  Council  was  authorized,  by  chapter 


Ills  further  proposed  lo  divide  the  city  into  ,  105,  acts  of  1880,  to  prescribe  rules  and  regulations 
districts,  as  in  I  he  Deacon  system.  A  waste-water  for  the  inspection,  materials,  construction,  altera- 
meter  will  be  placed  on  each  district;  and  the  con-  Hon  or  use  of  all  water-pipes  and  water  flxturvs  of 

but  no  regulations  have  been  adopted. 


sumption  of  water  ascertained  as  a  preliminary  to 
beginning  hoiiae-to-housc  inspection.  A  thorough 
inspection  will  then  lap  instituted;  all  sources  of 
waste  will,  of  course,  be  discovered  and  remedied. 
At  the  same  time  the  meter  will  be  registering  tbe 
consumption  and  will  show  the  saving  that  is 
effected.  Inspection  bring  finished,  and  consump- 
tion reduced  to  what  Is  considered  a  reasonable 
quantity,  the  meter  will  be  left  on  the  district  for 
a  time  in  order  to  detect  any  increase.  If.  after  a 
few  weeks,  it  is  found  that  consumption  does  not 
increase,  tbe  meter  will  he  removed  to  another 
district  and  tbe  same  process  gone  through  with. 
In  this  way  It  will  be  possible  to  cover  the  whole 
city  with  a  few  meters,  and  without  immediately 
expending  a  large  sum  of  money  for  changing 
stop-cocks,  etc.  The  result  of  each  day's  work 
can  also  be  liettrr  ascertained,  and  the  inspectors 
can  be  sure  that  their  work  has  been  thoroughly 
done  in  each  district  before  passing  to  the  next. 

While  this  plan  does  not  do  away  entirelv  wi  th 
domiciliary  visitation,  tbe  visits  are  made  less  fre- 
quent than  would  be  the  case  if  meters  were  not 
used:  for.  if  after  ooe  inspection  of  a  distric  t,  it  is 
found  that  the  consumption  of  water  baa  been 
reduced  to  a  proper  point,  inspection  is  discon- 
tinued and  not  renewed  as  long  as  it  is  kept  at  that 
point. 

Twenty  waste  water  meter*  will  be  required  to 
commence  with.  This  wifL  of  course,  be  only  a 
Wginning;  but  the  work  will  proceed  gradually, 
as  the  income  will  warrant,  until  tbe  locations  of 
all  stop-cocks  tn  tbe  city  are  cha 
n  aid  way  to  the  sidewalks,  and  the 
»  adopted  in  its  entirety. 

The  management  of  this  part  of  the  plan  should 
be  given  to  the  City  Engineer,  in  whose  bands  the 
experiment  with  the  Deacon  meter  has  already 
been  so  successful. 

The  expense  of  adopting  the  foregoing  system  is 
estimated  as  follows: 


>n  passed  this  year  (chapter  acts 
ithority  to  re- 
and  to  provide 


With  the  meter  system  there  would  be  danger  of 
reducing  the  consumption  to  a  point  below  what 
is  considered  desirable  for  sanitary  purposes. 
Again,  it  would  ccst  more  than  a  million  and  a 
half  dollars  to  introduce  the  system,  and  a  very 
large  outlay  would  nave  to  be  made  annuallv  for 
repairs.  Lsistly,  it  is  feared  that,  if  the  water  was 
charged  for  at  present   meter-rales,   the  revenue 


No  system  of  preventing  waste  will  yield  entirely 
satisfactory  results  unless  it  include*  a 
inspection  of  plumbing. 

It  is  not  sufficient  that  this  inspection  should  be 
confined  to  an  examination  of  fixtures  that  are  out 
of  repair:  it  must  comprise  the  licensing  of  plumb- 
ers, an  inspection  of  material,  and  a  supervision  of 
the  work. 

This  necessity  has  been  recognized  in  other 
cities,  and  stringent  regulations  have  been  adopted 
iisfactory  results.   Such  regulationa. 


with  most 

properly  enforced,  not  only  prevent  waste  of 
water,  but  also  protect  the  public  from  loss  occa- 
sioned by  bad  plumbing,  and,  in  the  end,  are  an 
advantage  to  plumbers;  for,  If  all  are  required  to 
use  the  same  quality  materials,  no  one  can  hare 
any  advantage  over  another,  and,  if*  only 
first-class  mechanics  are  licensed,  sham  work- 
men    will     be     driven    from     tbe  field. 


every  kind, 
I  An  act  has  la 

of  lt*4>  giving  tlie  City  Council  authority  to  re 
I  quire  the  registration  of  plumbers,  ai  " 
tor  the  inspection  of  plumbing  by  the 
buildings. 

I  All  tin-  evils  arising  from  bid  plumbing  could 
not  be  remedied  in  buildings  already  constructed 
without  a  more  thurough  overhauling  of  tbe  work 
than  would  las  practicable,  but  regulations  can  be 
made  now  that  will  be  efficient  in  the  future. 

In  conclusion,  the  committee  submit  the  fol- 
lowing recommendations  : 

rYrsf.— That  a  loan  of  8135.0110  la>  authorized  fur 
tbe  purchase  of  meters. 

Second. — That  the  Water  Board  be  authorised 
to  expend  $100,000  of  that  loan  Id 
recording-meters,  to  be  applied  to  such'  piao 
may  be  recommended  by  the  Water  Registrar. 

Third. — That  the  City  Knginecr  lie  authorized 
to  expend,  under  the  direction  of  the  Water  Board, 
the  remaining  885,000  in 
ing  I 

Fourth.—  That  the  City  Engineer,  under  the  di- 
rection of  the  Water  Board,  lie  authorized  to  ap- 
point, from  time  to  time,  such  number  of  Inspec- 
tors (not  exceeding  twenty)  as  may  be  required, 
and  to  carrv  on  the  proper  inspection  in  connec- 
tion with  the  waste- water  meter.  Ihe>  expense  to 
be  charged  to  the  revenue  from  Corbituate  water. 

Fifth.-  That  an  ordinance,  providing  for  the 
registration  of  plumbers  and  inspection  of  plumb- 
ing, be  passed  immediately. 

The  committee  respectfully  submit  the  following 
orders  embodying  their  recommendations: 

t>rfered.  That  the  City  Treasurer  be  authorized 
to  borrow,  under  the  direction  of  the  Committee 
on  Finance,  the  sum  of  8125.000.  the  same  to  con- 
atitute  a  special  appropriation  for  the  purchase 
and  attachment  of  water  meters;  8100,000.  to  be 
expended  by  tlm  Water  Board,  in  purchasing 
rroordinx-mctere,  and  825,000,  to  be  expended  by 
the  City  Engineer,  under  the  direction  of  the 
Water  Board,  in  purchasing  and  attaching  waste- 
water meters. 

Ortfered.  That  the  City  Engineer,  under  tbe 
direction  of  the  Water  Board,  be  authorized  lo 
appoint,  from  time  to  time,  such  number  of  in- 
spectors as  may  be  required,  provided  that  the 
whole  number  appointed  shall  not  exceed  twenty, 
and  to  carry  on  the  necessary  inspection  in  con- 
nection with  the  waste-water  meter,  the 
to  be  charged  to 
Water- works. 

Ordered,  That  the  Committee  on  Ordinance*  be 
requested  to  report  an  ordinance  providing  for 
the  registration  of  plumbers  and  inspection  Of 
plumbing. 


an  increase  in  the  price,  and  thereby  injuriously 
affect  manufacturing  interests. 

Tbe  system  of  indiscriminate  house-to-house  in- 
spection fail*  to  prevent  waste  from  unsuitable  '  tion,  or  the' danger  arming  from  badly  constructed 
fixl urea,  or  from  running  water  at  night  to  pre-  " 


vent  freezing.  Besides  it  is  objectionable  to  th* 
careful  person,  whose  fixtures  are  kept  in  it  pairs, 
and  who  naturally  regards  the  constant  visits  of 


the 


Tax  Ta  a  am  a  BwaKps.— The  "Tamarack  swamps," 
near  Bbarpsville,  Pa.,  were  supposed  to  b  •  an  innocent 
sort  of  box  until  tbe  New  York,  Pennsylvania  &  Ohio 
Railroad  Company  undertook  to  lay  a  solid  roadbed 
acres*  I  been.  At  first  a  few  thousand  cubic  yards  of 
esrtii  were  dumped  upon  tbe  surface  by  the  contractor 
wiUi  careless  curiosity,  as  much  as  if  to  say,  "That  will 
satisfy  your  appetite,  my  soft  friend.*'  nut  w  hen  the 
earth  Immediately  disappeared  snd  left  no  trace  behind, 
a  coarser  diet  was  substituted-  The  company  purchased 
and  improperly' ventilated  soil-pipes  and  water-  '"T .»  f<"7>*'»  th«  accumulated  cinder,  of  10  years, 
rlfwta      t'  as  m  mitiu  «f   „  '  „  i.„  ,7       and  since  January  about  o.OUIJ  car  loads  of  this  substan- 


be  reduced  to  an  extent  that  would  compel  j  Another  and   more  important  aspect  of  the 


case  is  tbe  relation  which  good  and  bad  plumb- 
ing respectively  bear  to  the  public  health.  It  is 
unnecessary  lo  discuss  the  value  of  house  saniu- 


an  invasion  of  his  domiciliary 


Tbe  objection  to  the  immediate  application  of  , 


closets.     It  is  a  matter  of  common  knowledge 
that  many  of  the  xymotic  diseases  are  traceable  to 
these  causes.   An  unskillful  or  incompetent  per- 
theretore,  be  allowed  to  trifle  with 
lives  of  our  citizens. 

mb- 


son  should  not, 
the  health  and 
In  U' 


Ual  provender  have  been  dropped  into  the  swamp's 
voracious  maw  without  visibly  decreasinx  Its  capacity. 
Occasionally  at  nixht  there  are  evideuceaof  repletion,  but 
in  tbe  moraine;  the  murky  water  presents  an  unruffled 
face  and  asks  for  more.  '  A  -olid  roadbed  could  be  laid 
close  by,  entirely  avoiding  the  swamp,  but  the  company 
has  elevated  It*  corporal*  back,  and  dues  not  Intend  to 
be  bsatao  by  s  miserable  Uairack  swamp  as  long  as 
th*re  la  a  dollar  la  th*  treasury,  -ijecaaaje. 


—  IWCJWIIspr. 

Digitized  by  v^oogl 


J  USE  10, 


AMERICAN  CONTRACT  JOURNAL. 


HISTORY  AND  STATISTICS  OF 
CAN  WATER  WORKS. 


M.   AJf.  sOC.  O.  k. 


8.  Ki-efcr  in  the  President  and  General  Manner, 
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CLXIXin.— flOMCBVIIXB,  HAM. 

Somerville.  Massachusetts,  in  Ut.  4fl'  28  N.. 
long.  71*  T  W  ,  ia  a  suburb  of  Boston,  on  the 
Mystic  River.  The  surface  is  undulating,  rising 
fmm  10  (t.  above  l»».«raliT  level  to  120  ft. 
Originally  a  part  of  Charlestown,  it  was  art  off 
fmm  thnt  town  ' 


BT  J. 

179. 

ccx-xx.-fair  haves,  vr, 

Fair  Haven.Vermout,  In  laL  43"  87  N.,  Ion.  78°  10 
W„  ia  on  Cast  let.  >u  River,  a  small  stream.  Mettled 
in  1779,  it  waa  incorporated  in  1830  as  a  village. 

Waterworks  were  bull!  In  1880  by  the  village,  city  in  I87S. 
taking  the  supply  from  a  lake  of  HO  acres'  area,  fed  In  water  was  introduced  fmm  the  Mystic 
by  springs  and  having;  a  very  small  water  shod.  Ijske  water-works  of  Charleotown,  d«seribed  in 
It  is  3.4  miles  from  Uw  village  and  200  ft.  above  the  account  of  the  Huston  works  on  p  142  of  Ex- 
it. The  water  ia  drawn  fmm  the  lake  through  a  oineiwiko  News.  April  9,  IB81.  The  Somei-viUe 
tunnel  in  rock.  ISO  ft.  l<mg  and  ftl  ft.  below  the  works  were  constructed  by  tbe  city  after  the  plaua 
summit  of  the  high  ground  adjoining  tbe  lake,  of  Roberdeau  Buchanan.    The  Mystic  works  are 

owned  by  the  city  of  Boston,  the  pumping  sta- 
tion being,  however,  in  Homrrville,  and  tbe  sup- 
ply mains  of  24-ln.  and  U0-in.  diameter  passing- 
through  tbe  city:  the  distribution  pipes  for  Somer- 
ville  are  connected  with  them  at  fifteen  different 
points.  Distribution  ia  hy  wmught-iron  and  ce- 
ment pipes,  of  which  45>  t  miles  were  in  use  on 
May  1.  I  SMI,  with  283  Hre  rydrant*.  302  gates  and 
1.227  taps.  There  are  31  meters  in  use.  Service 
pipes  of  leod.of  rubber-coated  and  of  enameled  iron 
are  used. 

The  pipes  an- maintained  bv  Somerville,  but  the 
water  rales  are  collected  by  Boston,  and  out  of 
them  there  is  returned  to  Somerville  a  certain  per- 
centage, which  in  1*81  amounted  to  $14,687.37. 
The  cost  of  maintenance  in  1881  was  $14.0  lu.  The 
city  pays  annually  $20  for  each  WO  inhabitants. 

The  population  in  1890  was  24.983.  The  con- 
sumption is  not  known. 

Tlw  works  have  cost  $342,1108.76.  There  is  a 
bonded  debt  of  $335,000,  at  .1  and  6  per  cent,  in- 
terest. TIh-  works  an-  managed  bv  a  Board  elected 
annually  by  the  City  <  'ouncil.  The  Board  electa  a 
superintendent  annually.  Nathaniel  Dennett  has 
n  Hu|MTin1cndent  since  1877.     Work  of  cou- 

Tlila 
since 
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'  flnisbed,  no  statistics  of  coDaumption  or  finances 
I  are  given. 

L.  H.  Williams  is  Secretary  and  Treasurer  of  the 
Company,  and  John 
Superintendent.  J. 
and  Superintendent. 


Secretary  and  Treaai 
n  W.  Taylor  the 
H.  Harlow  is  the 


CCCXXVl.— ; 
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The  water  ia  conducted  to  the  village  bv  cast-ir 
pipes.     The  first  5nJ  ft.  is  of  10-in.' diameter, 
and  then  there  are  31  miles  of  8  in.  pipe.  Dis- 
tribution ia  by  5|  miles  of  6,  4.  2  ami  1  in.  pipe, 
with  27  fire  hvdranU,  1.1  gates  and  170  taps. 

Tbe  population  in  1880  was  2.211.    The  con- 
sumption ia  mat  given. 

The  works  have  coat  $36,500.  and  the  receipts 
have  been  $2,508.  The  bonded  debt  is  $8.1,000,  at 
■'■  per  cent,  interest. 

The  expense*  in  1H8I  were  $.194. oil  and  the  re- 
ceipts $1,558.88. 

The  works  are  managed  by  three  commission- 

Jamea  PoUle  is  Chairma/of  the  Board. 

CVl'XXI.— HANOVER,  N.  H. 

Hanover.  New  Hampshire,  in  lat  (3  42  15.3  N., 
long.  72'  16  .1.1.8  W..  la  on  a  plain  half  a  mile  from 
anrf  12.1  to  175  ft.  above  the  Connecticut  River, 
and  divided  into  two  parts  bv  a  rocky  ridge  which 
rises  at  Observatory  Hill  to  about  100  ft.  above  the 
plain.  It  is  the  site  of  Dartmouth  College,  and 
was  settled  under  a  charter  granted  July  4.  1761. 

Water-works  were  built  by  a  private  company  in 
1821.  taking  tbe  supply  from  spring*  near  lite  foot  strut  lion  is  in  charge  of  the  City 
of  a  »teep  wooded  hillside,  tbe  soil  of  which  is  sal-  |»"itioii  haa  been  held  by  ' ' 
mated  with  water.   The  company  now  controls  1*78. 


W8  N..  long, 
on  the  middle 


I  of  this  slope.  The  water  is  collected  in 
«  wells.  4  to  6  ft.  diameter,  and  8  to  12  fl.  deep, 
>d  with  dry  shine  walla.  From  the  lowest  of 
ee  wells.  60  ft.  above  the  village,  it  is  conveyed 
to  the  village  in  a  pipe  2  mile*  long.  From  IH21 
to  1828.  the  pipe  was  isa-ed  pine  logs.  In  IW9  this 
was  replaced  by  a  U,'-in.  lead  pipe,  and  in  1880 
this  waa  replaced  bv  a  2-in.  lead  pipe.  From  the 
well  the  pipe  descends  60  rt.  in  the  first  1.000  ft.  to 
a  brook,  across  which  it  Is  carried  In  a  wooden  box 
laid  on  the  granite  bed  of  the  stream,  and  held 
down  by  boulders.  Although  seldom  entirely  aub- 
mergrd,  the  pipe  has  never  froaen,  even  with  the 
temperature  of  tbe  air  ut  85"  below  tero  F.  The 
original  pipe  was  badly  aligned  vertically,  being 
laid  following  a  verv  broken  and  undulating  sui- 
lacc.    Tbe  new  pipe  waa  bid  on  more  regular  *  j^'. 

Near  the  village  it  pi 
of  116  ft.    Tne  pip 

wrights:  Under  60  ft.  bead  or  less,  7  lbs.  per  fool 
under  60  to  80  ft.  hrsd,  8  lbs.-  and  under  SO  to  110 
ft.,  9  lbs.  per  foot.  Distribution  ami  service  pipes 
are  all  of  lead.  There  are  no  fire  hydrants  or 
gates.  There  are  shout  160  laps.  The  water  is 
delivered  to  consumers  through  gauge  bulls  of 
cupper,  perforated  with  a  hole  "of  the  sin- of  a 
medium-sized  sewing  needle,"  which  was  intruded 
to  supplv  40  gallons  per  day,  but,  with  the  new 
pipe,  delivers  so  much  more  that  it  has  been 
necessary  to  throttle  tho  delivery  at  the  well  by 
closing  the  stop  gate  eight-tenths  of  its  diameter. 

Tbe  population  in  188X1  was  800.   The  consump- 
tion ia  about  6,500  gallons  per  day.   The  works 
have  cost  about  $12,01  «3.    The  capital  stock  of  the 
company  is  $10,000.   The  coat  of  maintenance  is 
very  small.    The  reoeipta  are  about  $950  per  year, 
being  six  dollars  for  each  "  share  "  or  quote  of  40 
day  delivered, 
is  are  managed  by  the  prssidei 
a  nominal  compensation,  and 
,  who  serve  without  pay. 


CXXXX1V.  —  PASSAIC. 

Passaic,  New  Jcr«-y.  in  1st.  40-52  N.,  Ion.  74"  15 
W„  is  on  the  Passaic  River,  which  is  there  dam- 
med, sffordi iik-  a  valuable  water-power.  The  city 
Is  on  ground,  level  near  the  river,  but  rising 
.•deeply  from  the  plain  to  more  than  100  ft.  eleva- 
tion. 

It  was  settled  in  I6H0.    The  Dundee  Water- 
*  Land  Company,  incorporated  in  1872. 
a  rapUl  increase  of  population.  Water- 
works were  built  by  tho  Aniusnonck  Water  Com- 
pany in  1872,  after  plans  of  Urn.  Thomas  D.  Hox- 
sey,  taking  the  supply  fmm  Vreelsnd  Lake,  a 
reservoir  formed  by  impounding  Weasel  brook  by 
a  dam  40  ft.  long  and  12  ft.  high,  a  mile  from  the 
To  this  supply,  which  is  very  limited,  is 
tbe  river,  which  is  lifted  195  ft. 


«-» •»'■  s    ■■win   isnr  swiin  ii   hi    ,•■»■    t   I  *SJ  it 

a  hollow  under  a  head  im»  »  reservoir  of  one  million  gallons'  capacity, 
used  i«  of  tbe  following  bv  a  pump  driven  by  a  turbine  wheel  and  a  sup- 
plementary steam  engine. 

Distri  tuition  is  by  9'j  miles  of  wrought-iron  and 
cement  pipe  of  from  12  to  4-in,  diameter,  with  SB 
lire  hydrants,  13  gates  and  35U  taps, 

TIh-  city  pays  $80  per  year  for  each  hydrant. 
Lend  service  jiipes  am  used. 

The  population  in  1880  was  7.000  and  the  daily 
consumption  .100,000  gallons. 

The  capital  stock  of  the  company  is  $100,000. 
The  works  have  ci«t  $1 10,000.  The  amount  uf  the 
Ismded  debt,  which  carries  6  per  cent,  interest,  is 
not  stated.  No  further  financial  statements  arc 
given.  Washington  Pauliaon  is  the  Secretary, 
d  T.  D.  noxsey  the  Superintendent  and  Eng.- 

CCCXXV.— XgWCARTLg,  PA. 

Newcastle,  Pennsylvania.  In  lat.  41*  2'  N..  long. 
80-  14  W..  at  the  junction  of  Shenango  and  Ne- 


three 


CKXTXII . — HAS  OVKR,  PA. 

ivei ,  Pi  nnsyli  attia,  in  lat  ;ili  1  ; 
,  is  in  an  elevated  valley  on 


N, 


long.  | 
water 


1874  by 


ipany,  after  tbe  plana  of  Robert  K  Martin. 
'-,  taking  tbe  supply  from  mountain  springs, 
water  of  which  is  impounded  by  dams  acnes 


1,500.- 


Han 

77"  W 
course. 

Waterworks  were  built 
rem  pan 
C.K-,  tal 

the  water  of  which  ia  impounded  by  < 
ravines,  in  two  reservoirs  of  2.50O.0O0  and 
000  gallons  capacity,  175  ft.  above  the  town. 

Distribution  ia  by  6  miles  of  8,  6  and  4-in.  cast- 
iron  pipe,  with  28  fire  hydrants,  9  gates  and  24J 
Imps.  One  meter  Is  In  use.  The  town  pays  $5  per 
year  for  each  fire  hvdrant.  Service  pipes  are  ie- 
portrd  to  be  erf  1'^  in.  cast  iron  pipe. 

The  population  in  1880  was  2,817. 
consumption  is  80,000  gallons. 


Tho  capital  stock  uf  the  company  Is  $30,000 
There  is  uo  debt,    The  works  hav 
The 


.bannock  creeks,  ia  on 
high  hilts. 

Settled  about  !S00,  it  waa  incorporated  as  a 
borough  In  1H25  and  as  a  city  in  1869. 

Water-works  were  built  by  a  private  company 
in  1881  after  plana  of  .lames  It.  Harlow,  C.  E., 
taking  the  supplv  fmm  Shcnango  Creek  and 
pumping  it  by  a  Blake  duplex  pump  into  a  reser- 
private  voir  mult  in  excavation  and  embankment  on  a  hill 
9  mihsi  north  of  the  city.  The  reservoir  con- 
tains 6,500,4100  gallons  at  266  ft.  above  the  city.  It 
is  150  by  188  ft.  at  the  bottom,  and  24  ft.  deep. 
There  is  a  berm  8  ft.  wide  at  14  ft.  above  the  bot- 
tom. The  bottom  and  slopes  are  covered  with  it 
ft.  of  puddle  and  above  tbe  berm  the  slope*  are 
paved  with  dry  stone  on  edge,  15  in.  deep,  ou  9 
in.  of  broken  stone. 

Distribution  is  by  cast-iron  pipe.   The  force  and 
supply  mains  are  of  12>in.  diameter,  and  there 
The  daily  are  12  miles  of  mains  of  from  10  to  4  in.  diameter, 
with  95  fire  hydrants.  60  gates  ami  8*  tap*.  Two 


Mishawaka.  Indiana,  in  Int.  41'  42  N.  long.  86° 
12  W.,  is  on  the  St.  Joseph  Riv.  r  It  was  settled 
shout  1800  and  incorporated  as  a  town  in  1886. 
Waterworks  for  fire  protection  only  were  built 
in  I860  by  the  town,  taking  the  supply  from  the 
river,  which  ia  here  dammed  for  manufacturing 
purposes  by  a  dam  built  in  1883,  800  ft.  long  and  fl 
ft.  high. 

A  16  in.  Metxger  rotary  pump,  il riven  by  a  Lcffel 
turbine  wheel,  keeps  the  pipes  constantly  "filled  at  a 
low  pressure,  which  is  increased  in  case  of  firs. 
There  are  2  mile*  uf  cast-iron  pipe  of  8,  6  and  4- 
in.  diameter,  with  15  tin-  hydrants  and  25  gates. 

The  population  in  1880  was  8.500.  The  works 
have  cost  about  $10,000,  and  the  annual  expense 
of  maintenance  is  about  $100.  They  are  under  the 
control  of  the  Town  Truster*.  J.  H.  Whitson  ia 
the  President, 

CCCXXVII. — MALM,  M.  C. 

Haleiu,  North  Carolina,  in  Int. 
80"  14  W  .  is  on  irregular  ground 
fork  of  Muddy  Creek.  Settled  in  1760.  it  waa  in 
corporated  in  1854.  A  water  aupplv  waa  first  in 
trod uoed  about  1800,  a  force  pump  being  used  to 
fill  the  town  cistern*.  In  1878  water  works  were 
built  by  a  private  lompany,  taking  tho  supply 
from  two  wells  10  ft.  in  diameter,  sunk  near  the 
creek,  and  pumping  by  water-power  156  ft.  into  a 
brick  res.-rvor  holding  90,000  gallons  at  SO  ft. 
above  the  city. 

Distribution  Is  by  2  miles  of  cast-iron  pipe,  of 
from  8  to  2-in.  diameter,  with  20  tire  hydrant-,  and 
65  taps.  The  town  does  not  pay  for  hydrant  ser- 
vice. Service  plpw  are  of  wrought  iron,  some 
plain  and  some  line  lined. 

The  population,  in  18W1.  was  1,500.  The  con- 
sumption  is  not  known. 

The  capital  stock  of  theoompony  ia  $8,000,  which 
Is  the  cost  of  the  works.  The  receipts  are  $500  per 
year.  L.  N.  Ctiiiard  is  Secretary  of  tbe  company, 
and  C.  A.  Fogle  the  Sii[ssriuU-odent. 

(Hi  UK  «.U.NTlSfKU.) 

AcKsowijuxiUKST*.— The  receipt  of  statistics  as 
follows  is  acknowleiigeil  with  thanks:  From  R,  M. 
Wirt,  secretary  and  treasurer,  statistics  of  the 
waterworks  of  Hanover,  Pa.  From  James  Pottle, 
cliairmsn  water  comtulaHioners. statistics  and  water 
rate*  or  tbe  waterwurks  of  Fair  Haven,  Vermont. 
From  Oeorge  R.  Harlow,  assistant  engineer,  statis- 
tics of  ttie  water-worka  of  Newcastle.  Penn.  From 
O.  A.  Kimball,  city  engineer,  statistics  and  water 
rates  of  the  water-works  of  Somerville,  Mass. 
From  an  unknown  source,  report  of  construction 
of  works  to  May  1.  1*80.  at  Peru,  Ind.  From  Prof. 
R.  Fletcher,  Dartmouth  College,  statistics  and 
water  rates  of  tbe  water-worka  of  Hanover.  N.  H. 
From  L.  N.  Clinard.  secretary,  statistics  and  water 
rate*  of  the  water-work*  of  Salem,  N.  C.  From  J. 
H.  Whitson,  president,  statistics  of  tbe  water- 
works of  Mishawaka.  Ind.  From  W.  Pauliaon.  sec- 
retary Acquackanonck  Water  Co..  statistics  of  the 
water-works  of  Passaic.  N.  J.  From  William  H. 

superintendent,  water  rate*  of  the  waterworks  of 
Titan,  Ohio. 


meters  are  in  use.    The  city  pay*  $ 
$40  | 


At  the  recent  International  Geographical  Con- 
gress held  at  Venice,  a  resolution  was  adopted  at 
the  instance  of  tbe  American  delegates  asking  for 
the  appointment  of  an  international  eommisMon, 
to  consist  of  three  members,  to  be  appointed  hy 
tbe  different  governments,  from  ge.Mugisi»,  geog- 
rapher* and  men  interested  in  commerce,  "to 
consider  the  question  of  an  initial  meridian,  hav- 
ing in  view  not  only  the  question  of  longitude,  but 
that  of  hours  and  dates."  The  reform  thus  contem- 
plated ia  one  which  should  receive  the  brony 
support  of  our  own  ami  other  governments.  It  is 
high  time  that  a  single  meridian  Bhould  he  in  use 
by  all  the  civilized  nations,  instead  of  England 
using  the  meridian  of  Greenwich,  the  Hermans 
using  that  of  tbe  Island  of  Ferro,  the  French  that 
of  Paris,  the  Spaniards  that  of  Madrid,  ami 
America  using  the  meridian  at  Washington. 
Much  confusion  would  be  avoided  by  uniting  on  a 
single  meridian,  while  there  would  be  a  great 
saving  in  operations  which  are  now  necessary  in 
making  reductions  from  observations  taken  with 
feronce  to  one  meridian,  so  as  to  be  comparable 
with  observations  taken  in  reference  to  another. 
Unification  Is  the  day,  and  let  us  have  full  i 


avo  cost  $88,000.      for  100  fire  hydrants  and  $40  |*r  year  for  each  one  ■ 
».,*»,«,  and  ^  ^^^U^^^ 
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CONCERNING  WATER  METERS. 

[  importance  of  the  subject  of  waste 
of  water  io  our  large  cities  i»  evidenced  by  the 
carefully  prepared  report  of  the  Boston  Water 
Committee,  which  we  publish  claewhere  this  week. 
Cblef  Engineer  Whitman,  of  St.  Louis,  bin  also 
presented  a  vast  array  of  facta  on  the  subject  to 
the  goveniiaent  of  I  hut  city.  The  engineer*  of 
other  important  American  cities  have  also  urged 
the  Importance  of  tin-  subject,  and  we  think  it 
fairly  be  conceded  that  the  time  in  close  at 
band  when  other  means  than  the  indefinite  and 
on  of  water-works  will  be  re- 

hlch  our^e^'aDd  rapidly  in- 
;  poiwlation  and  trade  demand. 
The  cities  on  the  great  lakes.  Chicago.  Cleve- 
land and  Milwaukee,  pumping  front  their  great 
storage  reservoirs,  were  disposed  to  be  excessively 
liberal  in  their  supply  of  the  necessary  fluid.  But 
Chicago,  with  all  its  inimerw  pumping  facilities, 
cannot  keep  pace  with  the  wasteful  habits  of  its 
citizens,  and  new  engines  are  now  in  process  of 
erection,  which,  in  a  comparatively  few  years, 
will  have  to  be  added  to  in  all  probability.  So  it 
is  in  other  large  cities ;  bad  plumbing  and  reckless 
»  arte  are  adding  daily  to  the  burdens  of  taxation 
in  all  cities  having  a  publlo  water  supply,  without 


What  this  extra 


amounts  to  may  be 
data  as  to  the  coat  of  water-works  extension  and 
their  yearly  maintenance.  In  this  city  an  im- 
mense sum  of  money  will  soon  have  to  be  ex- 
for  an  increased  aupply  of  water.  We 
•  that  if  the 


Ave  per  cent,  that  the  present  facilities  are  sum- 
cit'iit  for  many  years  to  come,  and  the  samenugltt 
be  urged  of  other  cities. 

The  Boston  plan  is  to  do  whatever  is  undertaken 
in  a  thoroughly  efficient  manner.  The  time  is  so 
recent  when  a  swarm  of  engineers  and  contractors 
were  at  work  on  an  additional  water  supply  for 
the  city  that  was  to  be  abundant  for  a  long  time 
to  come,  that  a  reported  scarcity  might  well 
a  desire  to  try  torn 

Of  the  Bo-tor.  Water  De- 


have  been  in  progress  for  several  months 
past.  Last  week  we  spent  a  couple  of  days  in 
Boston  visiting  the  improved  sewerage  works  at 
and  Moon  Island,  and  in  witnessing  the 
tests  at  the  City  Machine  Sltnps,  conducted 
by  Mr.  Dexter  Bracken.  Asst.  City  Engineer. 
These  teats  were  for  endurance,  a  stream  of  water 
under  extra  pressure  being  turned  on  and  allowed 
to  run  till  the  meter  gave  out,  thus  testing  the 
comparative  strength  of  each  style  of  meter. 
Tests  for  accuracy  of  measurement  were  made 
previously  and  at  another  station.  The  results  of 
these  experiments  have  been  eratavdied  in  a  paper 
which  will  soon  be  published  in  the  Journal  of  the 
Engineering  Association,  and  which  ia  for  sale  by 
H.  0.  Prout,  13  Barclay  street.  New  York.  It  will 
be  illustrated  with  diagrams  and  cannot  fail  to 
be  of  value  to  all  potties  interested  in  this  subject. 
But  In  conversation  with  a  manufacturer  of 
meters,  he  remarked  of  this  testing  for  endurance 
that  the  best  test  was  actual  Use.  in  which  the 
meters  were  subjected  to  the  wear  and  tear  of 
large  streams  and  small  streams,  high  pressure  and 
low  pressure,  sudden  or  slow  shutting  off,  changes 
of  temperature,  etc.,  etc.,  tint  are  the  dally  cir- 
cumstances in  the  life  of  meters.  While,  there- 
fore, Mr.  Bracket!  s  experiment*  may  demonstrate 
the  comparative  strength  of  ootnpeting  selected 
meters  of  different  manufacturers,  they  can- 
not be 


of  the  many 
Upc-n  inquiry  and  from  pcrwtituil 
now  know  of  the  following  manufacturers  of  water 
meters  :  H.  R  Worthington.  Union  Water  Meter 
Co.,  National  Meter  Co.,  Eagle  Water  Meter  Co., 
Titden  Water  Meter  Co.,  Continental  Water  Meter 
Co.,  Deeper  A  Co.,  Howe  Water  Meter  Co..  Spoon- 
er- Diaphragm  Water  Meter  Co.,  United  States 
Water  Meter  Co..  Standard  Water  Meter  Co.,  New 
England  Water  Meter  Co. ;  we  believe  these  are  all 
we  note  know  of,  but  we  will  be  obliged  for  any 
additions  to  the  list  that  may  be  sent  us.  Some 
of  the  above  list  are  apparently  mere  stock  job- 
bing schemes  to  wheedle  the  loose  change  of  gull- 
ible investont  into  the  hands  of  impecunious  but 
wily  sharpers  :  two  of  them  we  had  to  sue  for  our 
advertising  bills  but  failed  to  collect  even  then :  of  a 
ecent  concern  that  lias  a  "  small  "  supply  of 
to  dispose  of  we  could  find  no  record  in  the 
Boston  Directory,  the  Boston  Water  Department 
had  never  seen  even  a  sample  meter,  the  President 
of  the  Company,  whose  name  the  meter  hears, 
has  been  for  some  time  in  Wiscasset,  Me.,  and 
doesn't  know  "  anything  about  the  finances  of  the 
Company/'  So  far  as  we  could  learn  the  "Secre- 
tary" ia  a  clerk  in  u  sImm*  store,  and  the  "  Superin- 
tendent'" was  always  out  of  the  "N.  Y.  office'*  when 
our  solicitor  was  in  that  vicinity.  How  the  name 
cm!  the  wealthiest  New  York  merchant  came  to  be 
used  as  a  card  we  have  yet  to  learn.  But  we  have 
amplified  on  this  subject  because  we  have  made 
personal  investigation  on  the  subject  of  meter 
manufacturers,  the  result  of  which  is  that  we  find 


New  York,  and  by  the  Union  Wateb  Mrrts  Co.. 
of  Worcester,  Mass.  These  companies  actually 
make  meters  and  the  best  meters  that  are  now  in 
use;  they  do  not  peddle  shares  of  stock  for  subsist- 
ence; they  have  large  shops  which  we  visited  and 
found  full  of  men  and  machinery,  and  all  working 
up  to  their  fullest  capacity ;  their  goods  are  known 
wherever  there  is  a  water  supply  of  any  consider- 
able extent,  and,  with  the  increasing  demand  for 

commissioners  look  for  their  supplies.  We  regret 
very  much  that  we  were  induced  by  our  imagi- 
native and  sanguine  advertising  solicitors  to  ad- 
mit certain  meter  stock  schemes  to  the  respectable 
fellowship  of  the  above  companies,  and  water 
companies  may  rest  assured  that  the  next  meter 
makers  that  are  advertised  in  thii  journal  will 
have  something  more  than  a  printed  prospectus 
and  an  electrotype  to  found  their  claims  to  our 
consideration  upon.  We  will  be  pleased  to  pub- 
lish at  any  time  the  name  of  any  bona  fidr  meter 
company,  the  locatiun  of  their  shops,  the  number 
of  men  they  employ,  ami  the  list  of  water-works 
using  their  goods.  We  make  exception  of  the 
three  firms  we  have  already  specified,  as  they  are 
already  too  well  known  to  need 


OBSTRUCTIONS  TO  RIVER  DISCHARGE  BY 
BRIDGE  1*1  KRS. 


BY  OB*.  <l.  A.  OtUIOaK,  V.  S.  KNOB.    VAN  NOSTISAND: 
JTSE,  11*2. 

We  propose  to  review  the  above  paper  as  involv- 
ing a  question  of  some  moment  to  hydraulic  engi- 
neers, and  as  we  have  a  personal  knowledge  of  the 
case,  will  add  such  comments  o[  our  own  as  we 
think  are  called  for.  We  regret  that  space  will 
not  permit  more  than  brief  quotations  from  the 
paper,  or  scarcely  more 
easarily,  much  of  the  i 
writer  founded  his  sanction  of  I 

In  UM  the  uu-slion  of  crossing  the  line  of  the 
New  York,  Lake  Erie  <t  Western  Railroad  (re- 
ferred to  in  these  papers  u  Use  Eric  Railroad)  by 
the  line  of  the  New  York,  Lackawanna  *  Western 
Railway  (known  as  the  Lackawanna)  then  under 
construction  through  the  town  of  Chemung.  Che- 
mung County.  N.  Y.,  came  before  a  commission 
at  Elnilra.  N.  Y. 

The  place  selected  for  the  crowing  by  the  Lacka- 
wanna Co.  is  about  10  miles  east  of  Elmira.  At 
j  this  point,  and  for  seme  miles  west  of  it,  the  Erie 
j  Railway  skirts  the  base  of  the  lulls  on  the  south 

I side  of  the  Chemung  River  valley,  while  to  the 
eastward  its  track  leaves  the  high  ground  and 
traverses  the  bottom  lands  for  a  distance  of  about 
8  miles  and  then  crosses  to  the  north  side  of  the 
Chemung  River.  The  entire  width  of  the  valley, 
including  the  date  on  both  side*  subject  to  over- 
flow in  the  times  of  flood,  varies  from  X  to  of  a 
mile,  and  within  this  . 


from  our  own 
the  "  History  i 
WorkV'compiled  by  Mr.  Croe*  that,  with  the  ex- 
ception of  a  few  Desper  meters  and  a  few  made  by 
the  New  England  Meter  Co.  of  Boston,  that  the 
only  meters  in  general  use  are  those  made  by  EL 
R  WrrBTHiwrvTO*  and  the  Natvwai.  Mktx>  Co..  of 


side  to'^iTtbt  ' 
flowing  through  alluvial 
stream,  as  defined  by  its 
has  a  width  ranging  from  4410  to  500  ft.,  ami  the 
banks  themselves  are  10  to  14  ft.  in  height  above 
the  ordinary  low  river  stage.  Tie-  surface  of  the 
bottom  lamia  is  somewhat  undulating  and  irregu- 
lar, so  that  a  flood  rise  of  30  ft,  above  extreme 
low  river  overflows  them  to  a  depth  ranging  from 
4  to  10  ft.,  the  average  depth  being  not  more 
than  ft.  With  a  flow  of  this  height,  the  width 
of  the  river  at  Baldwin's  (section  C  of  plan),  near 
the  point  where  the  railways  cross  each  other,  is 
S.900  ft.  Half  a  mile  bslow  this  point  to  the  east- 
ward at  Parshairs,  the  flow  width  wa.  8,200  fL. 

(aeclaou  A)  it  was  about  4,000  ft.,  but  on  this  west- 
erly section  the  highway  near  the  ordinary  river 
bank  on  the  north  side  is  not  put  underwater  by  a 
aO-ft.  rise,  although  the  bottom  land  between  it 
and  the  high  ground  to  the  north  was 
to  the  depth  of  «  ft-  In 
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of  the  widths  of 
4.000  +  8.900  4  8,800 


these  three  sections  is 


8.T00  ft  .  and  m»y  be  as- 
3 

sutned  a*  the  mean  width  of  the  stream  on  a  30  ft. 
rl*e  for  about  •  ine  mile  in  length  above  I'urVniii's, 
This  was  the  bright  nf  the  flow  of  1865.  »nd  which 
maintained  it«  level  for  some  hours,  and  submerged 
the  Erie  track  to  the  depth  of  the  floor  of  a  hand 
car,  and  caused  an  rnt.re  suspension  of  the 
on  that  part  of  the  road.  This  waa  in 
The  river  at  this  p-.|nt  drains  about  3.000  aqi 
miles,  and  at  ordinary  low  stage  of  water  is  an  in- 
significant atmun,  consisting  of  a  succes*ioo  of 
ripples  and  slack  water  pools,  the  general  slope  as 
ascertained  by  precise  levels  at  thia  stage  being 
over  4  ft.  to  the  mile.  The  depth*  in  the  pools  vary 
from  4  to  10  ft.  The  discharges  at  low  stage  pos- 
albly  not  over  2.000  cu.  ft.  per  second,  if  so 


across  the  valley,  from  the  high  land  on  the  north 
side  to  the  high  land  on  the  south,  of  736  ft., 
thus  reducing  the  width  of  the  high  river  water- 
way nearly  HO  percent.;  that  is.  the  obstruction, 
consisting  of  emtankment  and  bridge  pirrs  and 
abutment*,  would  amount  to  nearly  four-fiftha  of 
the  entire  width  in  a  floisl  like  that  of  IW.  The 
effective  water  way.  however,  would  not  be  ob- 
structed in  so  great  a  proportion,  because  the 
openings  are  located  in  the  deepest  water, 
eon  area  of  the  three  flood  sections  being 
81.538  sq.  ft.,  and  the  flood  areas  under  the 
taken  on  sections  at  right  angles  to  the 
being  18  068  sq.  ft.,  the  effective  water- 
way for  a  30  ft  rise,  like  that  of  1885,  would  be. 
obstructed  5H.B  per  cent,  by  the  Lackawanna 
r.-ad. 

The  Erie  rood  opposed  the  location  and  method 
of  construction  adopted  by  the  Lackawanna  road 


flo-ved  bottom  lands  of  the  valley  on  the  line  of 
the  general  axis  of  the  flood  current.  irntcw  t'ss-noira 
to  (<e  more  than  /our  feet  to  the  mile.  The  section 
or  profile  at  Parsludl's  gi fw  a  water  way  of  8.300  ft. 
anil  an  area  of  discharge  of  34  283 sq.  ft.,  for  which 
a  slope  of  3.806  is  taken,  although,  aa  he  aaya.  this 
slope  is  strictly  applicable  to  the  distance  between 
Parshall's  and  Baldwin's,  a  distance  Of  3,400  ft. 
This  profile  he  divides  into  two  compartments — a 
deep  one  unbracing  the  bed  of  the  Chemung 
Kiver.  and  a  shallow  one  covering  the  flats  inun- 
dated by  the  flood.    The  following  is  bis  stalo- 


OBSTRUCTIONS  TO   RIVER   DISCHARGE   BY   BRIDGE  PIERS. 


of  the  river,  or 


he  roads,  and  to  the  east  and  west  of 
it  for  a  distance  of  three-fourth*  of  a  utile,  thus 
separating  it  from  the  bottom  lands.  During 
the  flood  stage,  when  the  flats  are  under  water,  this 
slough  runs  with  a  high  velocity,  and  discharges  a 
comparatively  large  volume  of  water;  but  ordi- 
narily the  only  connection  of  the  cove  with  the 
river  is  from  below. 

The  Lackawanna  road,  approaching  from  the 
east  as  projected,  crosses  the  Erie  road  alsive  grade 
at  an  acute  angle  of  33",  then  crosses  Parshall's 
Cove  at  the  same  angle,  on  a  bridge  of  three  spans 
or  ISO  ft.  each  (Y  on  plan)  measured  parallel  to  the 
track,  giving  an  effective  opening  of  only  180  ft. 
at  right  angles,  to  the  axis  of  the  cove,  then  crosses 
the  bottom  lands  diagonally  on  a  solid  embank- 
ment for  a  distance  or  about  3,600  ft.,  to  the  right 
branch  or  the  Chemung  River,  crowing  that  river 
at  an  angle  of  about  79'.  with  the  direction  of  its 
branch,  on  a  bridge  of  four  spans  of  150  ft.  each 
X  on  plan)  or  an  effective  opening  to  the  current 
of  570  ft.  From  the  abutment  on  the  left  hank 
the  road  as  projected  continues  on  a  solid  emlwnk- 
ment  to  the  high  ground  on  the  north  side  of  the 
valley. 

Accepting  3,700  ft.  as  the  average  width  at  th>' 
flood  tirage  of  the  three  sections  at  right  angles  to 
tbe  flood  curri-nt(vut,  A.C  and  B  or  plan),  it  will  hc 


for 


on  the  ground  that  i 
to  the  passage  or  the 


of  the  higher  floods  would  be  greatly  increased, 
while  those  of  ordinary  magnitude,  which  would 
otherwise  be  harm  lew*,  might  thereby  be  rendered 
dangerous  and  destructive.  It  waa  also  claimed 
that  there  would  be  danger  from  ice  gorges  and 
that  the  funnel-shaped  opening  between  the  two 
mad*  above  their  intersection,  with  its  hase  point- 
ing up  stream,  rendered  the  accumulation  of  ice 
and  the  formation  of  an  ice  gorge  at  the  cove 
bridge  (Y  of  plan)  highly  probable. 

There  had  been  no  observation  taken  during  tbe 
freshet  of  velocity  of  current,  or  indeed  any  ob- 
servations of  a  scientific  character,  and  after  a 
laps.-  of  18  years  the  only  data  for  computation  of 
e  derived  from  the  levels  of 
as  remained  legible,  indicating  the 
levels  of  the  freshet,  together  with  the 
evidence  or  the  proprietors  or  occupants  or  the 
land  who  were  cognizant  of  the  circumstances. 
Qen.  Gilmore  gives  the  data  upon  which  bis 
estimates  were  founded  as  follows  ; 

The  difference  of  level  bet  ween  the  flow  mark  at 
Parshall's  and  Baldwin's  (section  B  and  C  of  plan  , 
was  1.73  ft.  or  8.8(16  ft.  per  uiile=.00u;-.(08.  This 
was  on  the  flat  where  the  water  was  shallow. 
The  sJo|>e  i  *>ni>i  not  have  been  1i-jw  than  this  in  the 
main  stream.  On  the  contrary,  it  would  naturally 
be  expected  that  the  flood  slope  would  be  at  least 
as  ateep  an  that  of  low  rtver.  irfcicA  is  four  fret  It, 
the  mile,  and  certainly  as  sleep  as  that  or  the  over- 


as  rat  ion  the  ■ 

directly  or  i 
radius),  the  one  which  is  the  I 
r,  the  mean  velocity  In  feet  |»  r  second,  is  repre- 
sented by  a  coefficient  into 


l*  or  r  =  C 


\/  It.fi 


and  he  assumes  for  C  in  the  deep  compartment  a 
value  of  100  rrom  Downing,  and  according  to 
Young,  84.8  for  the  value  ol  V  in  the  shallow  cum- 
parUuent  on  the  flats,  which  gives  the  fallowing 
result  : 

Volume  'if  illx- 

sajusm 
13 VMS  ca.  It. 
SS.IM   -  " 


Rlisll 


 *■< 


S  3  ft  pen 


as  it  does 

a  30-foot  rise  more  than  one  tilth  or  the 
discharge  ..r  the  Mississippi ;  that  at  the  time  or 
the  rroihel  the  ground  was  frozen  and  covered 
with  deep  snow  and  a  sudden  thaw  srt  lu,  accom- 
panied by  a  heavy  fall  of  rain,  the  stream  exhibit- 
ing at  such  times  a  »iof  ivry  mihl  tyix  of  mountain 
torrent,  and  although  the  flood  section  of  the 
Chemung  is  only  about  onr  eighlh  of  I  list  of  tbe 
Mississippi,  its  surface  slope,  on  which  the  velocity 
and  therefore  the  volume  ot  discharge  directly  and 
largely  depends,  is  alsiut  thirty-fire  time*  «*  great. 
Estimating  the  flow  or  the  stream  during  ea<h  of 
the  Tour  hours  when  at  Ita  maximum  height  a* 
to  ,y,P,  .d  an  inch  in  depth  over  the 
there  is  no  diihcully  in  : 
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1«t inn  nters  ii  ti.  i  to  touch,  in  gone  into  hy  Gen. 
Gilutore  with  some  di-tiil.  niui  reference  is  made 
to  the  investigations  of  Usgeu.  barer.  Barin. 
Humphrey*.  Abbott  aud  Kuiter.  all  of  whom 
differ  very  materially.  Biain's  lunnula  giving  in 
the  pres?nt  case  a  di.n*liarg.- of  lil*,67Jl  cu.  ft.,  and 

Kutter's  181          atl.  ft.  per  ■Hand  for  a  tt-fl 

rise. 

Coming  to  the  end  and  object  of  these  investi- 
,  viz,  the  baekiug  up  of  such  a  florid,  oc- 
I  by  the  ortitii.il  obstructions  causied  hy 
nad.  Gen.  Giliuore  MMUM6 
thai  for  the  purposes  of  thia  computation  these 
cnnslructiona  were  located  nt  right  angles  to  the 
axia  of  the  valley,  with  a  e lear  opening  at  Uie 
bridge*  of  756  ft.  Thia  imaginary  profile  at 
Bond  being  31,-538  eq.  ft.,  and  dividing  the  dis- 
charge of  202.0R8  by  it,  give,  the  m-an  velocity 
as  6.4  ft.  per  second ;  and  hyd.  red.  of  the  eutire  ns- 
31538 

.523--.  ft.  ami  the  liyd.  ml.  at 

the  area.  18.068  divided  by  ef- 
«   ft.   ■   17.285,  th«n 
r«  I  II  ' xA" 

••fjr  ll 

m'  1  \r'{l,^yV  I 


bt  i< I  f-,in  beii 
width, 


y     -  increased  Iwod  or  huckJug  up, 
W  =  original  width  of  proUle  in  feet, 

if   =  reduced  width  of   

*  =  original  mean  depth  of  profile  io  fert. 
1 

— ■  —  cocfttcicnt  for  contraction 
m' 

he  Hilda  y~£AiV2  ft.,  ax  the  rise  occasioni- 1  by 
•uch  a  fl.mil,  or  by  using  the  formula  given  hy 
Orhanve   WoaiiW  ilr  FKngruirur  del  /-W»  rt 

V*  I     i  ■  ) 

Ch<i i'Wf« of  y  —        |  _     -  |  „.j|h 

•la  I  iw  'u-'h*     "''(*  +  #)'  | 
the  same  notation  as  above,  except,  taking  the  co- 
efficient of  co-nlrac'ioo  ui  -   .80,  and  y  equal* 
volume  of  discharge  In  cubic  feet  |ier  second,  he 
obtain  g  =  4.8168  ft.  as  the  increased  head. 

Inking  the  formula-  of  Basin,  Humphrey  and 
Abbott  and  Kuiter  for  velocity,  and  applying  the 
to  Kytelwein's  and  IVbnure's 
.  the  whole  ure  «hown  in  the  fol- 
lowing table  : 


of  r  =  M.7  f'  It  S —  0.1 1, 
lube  168.41 1  eu.  ft.  per.  second, 
which  he  considered  too  large,  and  then  consider- 
ing  the  highest  known  flow  of  the  Mcrrimac 
River  to  have  delivered  but  s4  of  an  inch  in 
twenty -four  hour*  over  the  eutire  shed,  and  com- 
puting the  delivery  from  the  Chemung  shed  uf 
2,770  wpure  milrs  to  lie  at  the  same  rate,  it  would 
give  but  lYmih  cu.  it.  per  second  :  and  regarding 
this  an  i<"  low,  and  having  no  better  guide,  took 
an  average  of  the  two.  or  113.652  eu.  ft.  per  sec- 
ond,  as  the  discharge  of  the  Chemung  in  the 
freshet  of  1865. 

Not  being  in  ptwsaion  of  the  characteristics  of 
the  Merriuiac.  we  will  show,  by  reference  to  the 
Connecticut,  I  ow  lar  the  discharge  of  one  river 
may  be  taken  as  a  certain  guide  for  another  wilh- 
to  their  respective  peculiarities, 
of  General  Kllia,  made  to  the  UnileJ 
remmrot.  nf  his  gauging  of  the  Con- 
necticut Kiver  for  some  years,  shows  a  water-shed 
uf  over  10,000  squaie  miles,  and  a  flood  discharge  of 
212  .HKlcu.fl.perriitinil.  The  flood  slope  of  this  river 
for  36  mile*  above  Hartford  to  Hulyoke  Kails  was 

at  the  rale  of  1.1  ft.  per  mile,  while  the  II  I 

slope  of  the  Chemung  river  of  little  less  s-ctiou  for 
the  same  distance  above  the  propositi  crosiing,  is 
4  ft.  |st  mile  ! 

This  fact.  ai  also  Gen.  Gilmore's  suppositlo  l. 
given  ab.tve,  of  the  discbarge  from  the  t'hemiing 
wuter-shed.  under  the  cin-umatnncr*  named, 
of  ,',  inch  |irr  hour  for  the  maximum  duration  0| 
the  flow,  will  sbaw  the  value  to  be  attached  to 


otlier  cliannel.    It  was 


not  included  in 


lia-lntUs-  f.  r  rla-. 


criv.  diM-lia-ye 
c.fl.p'r  m-c. 


I31..*.7» 


1  *  r : 

U 


Keel. 

iniiis 

i. nut 

I.7.W 
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i  of  the  above  tabular 
has  specified  minutely 
hu  h  he  uses  in 
bis  calculations,  as  also  the  data  furnished  him  in 
reference  to  the  flood-marks  of  1(165.  arid  likewise 
the  various  hydraulic  formulie  which  engineers 
have  hitherto  regarded  as  applicable  to  Mich  cal- 
culations, and  lias  given  also  his  application  of 
this  data  to  the  various  formula  at  each  and  every 
step,  with  a  thoroughness  much  to  he  desired  in 
the  cane  of  disputed  authorities:  and  his  personal 
extM-rience  in  the  behaviur  of  great  rivers  in  flood, 
having  been  for  years  on  the  Mississippi  Hiver 
Commission,  entitle  his  opinions  to  great  weight 
In  the  premises.  It  will  be  observed  that  he  esti- 
■  the  rise  in  such  a  flood,  occasioned  by  the 
nbataclett,  aa  from  1.2  ft,  to  4.8  ft.,  ac- 
tio the  authority  which  may  lie 
M  ■ffUMbtt  to  the  case,  the  .lata  at  his 

hy  him  were  combated  by  the 
expert  upon  the  part  of  the  Lackawanna  road, 
upon  the  ground  that  the  topographical  features 
of  the  locality  combine  lo  render  utterly  unre- 
liable any  attempt  lo  ascertain  the  discharge  by 
computation  from  cross-section  and  slope. 
Que  of  the  experts  culled  in  the  case,  using 


ciling  the  PatonaM  and  Kanawha  river  discharges 
without  reference  to  their  slopes,  the  expert  on 
the  part  of  the  Lackawanna  road,  from  the 
discharge  nf  the  rivers  cited,  claimed  thai 
the  valley  at  the  site  of  the  crossing 
«•»  not  n  proper  place  to  furnish  the 
data  for  a  computation  of  discharge — that  the 
varying  direction  of  the  main  river  channel,  which 
carried  nearly  half  the  entire  flow,  winding  through, 
ensiling  and  m-i'o>»ing  a  valley  whose  general  di- 
rection was  nearly  straight,  its  b.tuks  friuged  with 
tr.^i-s,  the  furface  of  the  valley  (»  plaiu)  obstructed 
by  masses  of  woxlx  and  detached  trees,  anil  to  some 
extent  h)  homes,  fences  and  the  like- would  so  fat 
hinder  I  he  tlow  of  the  water  and  increase  its  sur- 
face slope  as  to  render  ai.y  compulation  valueless 
which  was  based  upon  measurements  made  at  that 
plain-.  He  accordingly  goei  some  ten  mile*  up 
stream,  and  selects  the  bridge  crossings  at  Elmira, 
of  which  then-  are  three  of  varying  lengths,  and  a 
mill  dam,  all  within  a  distance  on  ihn  river  of 
little  over  half  a  mile,  and  condemning  the  IXiwu- 
ing-d*Aubuissou  formula,  "as  incapable  of  correctly 
representing  the  flow  of  water  in  open  channels, 
and  its  results  as  not  worthy  of  confidence,'"  pro- 
poses to  make  up  for  the  paucity  of  data  in  his 
possession,  by  a  little  more  intricacy  of  formula, 
for  the  Kutter  formula 


«l.e 


l.lHlt  , 


.OtKSI 
* 


/  .Oo-.'SI  s 

»+(*"+ -8-)-^ 


any  obvious  way  io  measure  It.  It  wa»  finally 
estimated  by  some  common  sense  process  without 
recourse  lo  Kiitter.osamonntingto  6,10.5,13  Oil.  ft. 
pi  r  second,  and  adding  it  to  the  ?.',813.  and  in- 
creasing the  total  in  the  ratio  of  the 
drainage  area  at  the  crossing  (en  mile* 
la-low*,  to  the  drainage  area  above  Klmira  (the 
character  of  the  respective  mountain  torrents 
intervening  between  the  lucahtles  being  wholiv 
ignoredl.  a  total  discharge  of  81,547  cu.  rt. 
per  second  was  claimed  as  the  probable  maximum 
discharge  of  the  flood  of  180-5  at  the  Chemung 
fen  milet  to  the  eatttranl.  Subsequently , 
it  was  proved  Hurt  there  was  si  ill 
of  freshet  water  at  Elm!| 
in  making  the  above  estit 
►er  method  of  estimating  It,  the 
quantity  was  c -mi puled  by  the  formula  for  the  dis- 
charge of  weirs,  and  increasing  this  again  in  the 
ratio  of  the  drainage  areas,  gave  8.500  cub.  ft. 
per  second  to  be  added  to  Hie  above,  making  the 
total  95,000  cu.  ft.  per  second. 

I  Living  by  this  truly  scieulifie  method  overcome 
the  objection  to  using  sectional  area  of  flood  dis- 
charge and  slope  of  surface  ut  the  point  in  con- 
troveisy.  and  arrived  at  the  discharge  at  the  latter 
point  by  estimating  it  elsewhere,  aud  gue  sing  at 
the  margin  to  he  allowed  for  a  change  in  longi- 
tude, he  computed  the  rise  occasioned  bv  such  a 
flood  as  that  of  IS65,  or  with  58  per  cent,  of  the 
natural  wnter  w,iy  obstructed,  as  but  .568  of  a 
foot! 

Tim  endeavor  was  made  lu  prove  before— or  by 
this  cummission,  that  the  acknowledged  rise  of 
water,  wbich  atthe  point  of  controversy  h  .d  laid 
the  Erie  railway  track  some  2  ft.  under  water 
for  several  hours,  was  iicc-naioned  by  the  wore 
I  produced  by  the  giving  way  of  the  State  (lam 
above  Corning  28  miles  distant:  nud  as  the  dam 
|  wss  no  longer  in  existence,  nosuch  effect  was  to 
|  be  anticipated  in  tl.e  future,  and  hencr  no  precau- 
tion-! were  called  for.  Tin*  evidence  was  bo  con- 
|  Aiding  as  to  the  extent  of  tlie  breach  in 
the  Corning  dam,  and  the  length  of  time  which 
took  place  before  the  pool  above  this  dam  had  sub- 
aided  a  given  am  Mini,  that  no  definite  conclu- 
de arrived  at,  as  to  wave  effects 
The  pool  ab.ve  the 
in  area,  and  the  witnesses 
to  the  break  of  the  dam,  on  one  side,  averred  that 
the  water  in  the  pool  above  fell  4  feet  in  at* ml 
I hours,  and  on  the  other  side  they  were  •  qually 
poaitive  that  the  breach  lu  the  embankment  was 
only  10 or  12  ft.  wide;  that  the  dam  wai  drowned 
,  out,  tlie  water  on  both  sides  being  about  level  with 
j  the  top  of  the  guard  bank :  that  the  water  in  the 
pool  above  did  not  fall  after  the  break,  but  was 
I  somewhat  higher  UUr  in  the  day.  Let  this  be 
ss  it  may;  a*  the  water  remained  at  its  maximum 
height  28  miles  below  for  urcmW  Aours.  there 
could  have  been  no  movement  of  the  water  at  that 
point  in  a  river  of  them  dimensions  at  all  analo-goua 
to  a  wavr:  and  the  facts  stated  in  support  of  tbo 


all  attainable  accuracy. 

This  formula  has  a  decided  look  of  precision 
about  it,  but  we  submit,  with  all  due  deference  to 
better  judgment,  that  no  more  than  any  other 
formula  will  il  insure  collect  results  from  in- 
sufficient or  to-utsc  data. 

We  are  not  in  possession  of  the  notes  or  data 
used  by  this  expert  on  the  port  of  the  f  TflfTOTIM 
road  at  Elmira— whether  he  used  one  bridge  or  all 
re-suiting  from  the  combined 
of  the  locality,  or  finally,  what  was  ihe 
in  the  Kuttcr  formula 
for  the  bed,  but  the  resulting  discharge  of  the 
river  at  that  locality  was  given  as  72.815  cu.  ft. 
per  second. 

Il  seems  with  all  this  cure  to  introduce  an 
accurate  formula,  a  simpler  one  might  have  served 
Ihe  purpose  as  well,  for  it  appeared  subsequently 
that  the  eutire  flow  did  not  pass  through  these 
bridges,  but  overflowed  the  banks  above  and  broke 


the  river  Tonne  in  France, 
storting  with  a  height  nf  3  ft.  was  2  ft.  high  at  i  In- 
junction of  the  Yonne  with  the  Seine,  and  one 
foot  high  at  Paris.  60  miles  below,  gives  no  sup- 
port whatever  to  this  wave  theory  at  Chemung, 
as  I  here  was  no  comparison  in  the  width  of  river, 
the  surface  slope,  the  depth  or  duration  of  rnsxL 
mum  height  in  the  two  cases,  although  it  was 
i*unsidered  on  one  side  as  establishing  the  probti' 
trility  that  the  wave  increased  the  height  of  the 
water  at  Chemung  about  oue  foot. 

In  the  official  decision  of  the  Commission  iu  tins 
case,  Ihe  statement  is  nude  that  the  expert 
on  the  part  of  the  Lackawanna  road,  in  ad- 
dition to  his  computation  of 
of  the  river  at  Elmira,  also  made 
by  using  a  section  or  scctiooe  near  the  point  of 
crossing,  by  which  the  volume  of  discharge  woe 
estimated  at  80,000  cu.  ft.  per  second,  approxi- 
mately, but  the  language  is  so  obscure  Ibat  wo 
are  unable  to  deUne  precisely  what  sections  these 
wen-  or  any  of  the  data  used  in  the  compulation, 
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and  uie,  in  consequence,  confined  to  the  simple 
statement  of  the  result.  Tim  Commission  then 
give  their  decision,  from  w  hich  we  quote  an  fol- 
low*: "  That  the  volume  of  discharge  was  about 
I00,(  00  cu  It,  pel  m  1 1  ad,  and  aft,  t  mak  mh  .ill 
allowance  fur  the  excess  of  that  flood  over  all 
other  known  flood*.  ««<<  for  the  tffeet  of  the  break 
in  the  Corning  dam  during  that  flood  of  1*6.-,, 
they  determined,"  briefly  and  with  leferenre  to 
IbU  hydraulic  question,  that  nn  npeniiiK  shall  be 
made  in  the  bank  went  of  the  Chemung  River 
bridge,  aud  immediately  adjoining  it.  of  not  less 
than  three  spans  of  184  fu  each  in  the  diri'elion  of 
the  fl'.iod  current,  or  4tXi  ft,  additional  o|M'iiing. 

What  wax  the  calculated  rite  of  backwater 
which  tliis  additional  opening  or  water  way 
through  the  embankment,  equivalent  to  h.IUO  sq. 
ft.  would  reduce  to  tern,  is  not  stated  by  the  Com- 
mission,  and  it  would  lie  idle  for  us  to  attempt  the 
sulutioD  with  so  wide  differences;  as  those  assumed 
for  the  data  of  the  calculations  of  the  several  ex- 
pet". 

Wedo  u..t  think  ttiial'iiiiiruission  ha-s  settled  any 
contested  principles  or  pr  actices  of  <-ngincers  in 
on  of  flow  of  w  at*r  in  open  chan- 
llr-at  stress  was  laid  upon  the  inappli- 
cability of  the  hydraulic  formula  in  general  use 
until  with  n  a  very  few  years,  and  it  was  claimed 
I  the  Kutler  formula  alone  was  worthy  of  any 
It  is  und  .ubte.lly  a  valuable  contri- 
bution to  our  stoi-k  of  hydraulic  formula,  and  we 
could  not  ait.mpt  to  weaken  confidence  in  it* 
use.  but,  like  all  other  formula  of  like  purport,  it 
must  Le  used  with  discretion,  and  with  some 
reference  to  the  i-xfacrimcnls  u|nmi  which  it  was 
foundid.  In  the  present  case,  here  was  a  stream 
that  i  tdlnarily  carried  lees  than  a  couple  of 
thousand  cubic  reel  of  water,  suddenly  called 
up>>n  to  discharge  m  arly,  if  not  quite,  a  hundred 
time-,  as  much,  No  one  will  pietcnd  to  say  that 
the  Kutter  formula  hail  been  biiill  up  by  any  such 
ejp.ri.-nce  or  observation*:  and  in  searching  for  a 
expressive  of  the  governing  circuni- 
tbe  ease -simplicity  would  be  first  re- 
with  a  recognition  of  the 
which  philosophers  and  en- 
gineer for  the  last  hundred  years  have  Isirne 
testimony  to  as  underlying  the  whole  sub- 
ject. We  al'udc  to  the  law  of  falling  bodies, 
tbe  accelerating  force  of  gravity  on  an  inclination, 
and  the  retarding  effect  of  tbe  wetted  perimeter, 
qualified  by  lite  gieater  or  less  volume  carried  in 
the  section.  This,  combined  with  a  factor  expres- 
sive of  tbe  friction*)  resistance  of  the  channel  and 


that  with  a  large  number  of  cases  of  carefully 
measured  discharge,  this  principle  of  del  rmiulug 
practical  coefficient*,  in  relation  to  approximate 
or  velocity,  might  be  curried  out  to  further 
and  it  is  very  .hwirable  that  thin  should 
be  done." 

Spccud  argument  in  support  of  the  value  of 
Kulter*  formula  fur  all  cases  of  open  channels, 
having  in  view  as  a  factor,  and  introducing  into 
the  coefficient  c.  an  expression  for  the  rough n.-s  c,r 
Hie  Is-<1  of  the  stream,  will  be  found  in  a  forth- 
coming  number  of  the  Transactions  of  the 
A.  8.  C.  Eng..  and  which  should  have  found 
place  here  with  the  review  of  lien.  (Jilmnn-'s 
|ia|s-r  as  part  of  the  pus-ceding*  before  the  game 
Commission,  and  of  general  mteiesl  in  that  con- 
nection, b  it  It  would  have  anticipated  the  publica- 
tiun  of  the  former  paper  in  the  Transactions  of  the 
Society  to  which  it  was  addressed,  anil  through 
which  alone  it  can  properly  reach  the  public'. 
Whc  i  it  appears,  a  complete  answer  and  refuta- 
tion of  the  claim  .if  the  Kutter  formula  to  Miner 
mLtynfappliealian  in  its  |  resent  shape  will  be 
given  in  the  republication  from  the  Transactions 
of  this  same  shirty,  of  a  paper  hy  tlen.  Theo.  O. 
Kilts,  of  II  .rlford,  who  has  made  the  subject  of 
the  flow  of  large  rivers  a  speciul  study  for  several 
years  past  in  the  >«r\  ii-e  of  the  I".  S.  government, 
under  cdrcumatanOM  giving  great  advantages  for 
the  eln>mralion  of  sound  theoretical  as  well  as 
practical  v.ews,  ■ 
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deduei'd*  from  experiment,  is  the  expression  from 
which,  by  reduction,  we  derive  the  simpl"  formula 
of  the  mean  velocity  equating  the  square  root  of 
the  meal  hyd.  radius,  ami  the  mean  hydraulic 
slope,  multiplieil  by  a  rorioWe  ax-ffirimt.  or 

e  -  |  «s 

A  wiitcr  in  "  Engineering.''*  taking  the  differ- 
ent authorities  for  the  use  of  this  formula,  shows 
the  following  values  adopted  by  them  for  the  ro- 
efficirnt. 
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and  comparing  the  results  uf  the  above  funuula 
with  known  dischttrges,  he  states  that  the  co- 
efficient of  100  gave  too  snux//  results  in  cases 
where  the  arens  exceeded  7.000 sq.  ft.  with  a  mean 
vel'acity  of  2.5.  or  a  discharge  of  17. .TOO  cu.  ft.  per 
second,  aud  loo  Urge  rcsull*  for  cases  of  smaller 
sei-tioi>.  That  the  Eytelwcin  cotfflccnt.  Kl.4.  in  the 
same  way  i<  loo  small  above  aud  too  laige  below,  a 
discharge  of  atsmt  2,000  cu.  ft.  per  second;  and  the 
Young  coefficient,  W.S.  i»  incorrect  for  everything 
above  BOOcu.  ft.  per  second;  also,  that  Tor  small 
streams  of  2.i  cu.  ft.  a  coefficient  of  about  60  is 
Uilerably  accurate,  ami  odds:  "  It 

law.  p  3 


l.  ing  ago  ii  was  observed  that  if  the  current 
from  a  pile  was  passed  through  a  voltameter — two 
I  .latin  ii  .1  points  immersed  in  a  jar  of  ai  adulated 
water — a  difoliip  -ition  of  the  water  ra'sultcd,  de- 
pending in  iis  '-iul.-ucc  on  tbe  strength  of  the  cur- 
lent.  If  Ibis  circuit  was  broken,  and  the  two  wires 
loading  from  the  voltameter  joined  to  a  dated  Or, 
orgaUanouieter.il  deflection  took  place  showing 
that  there  was  a  reactionary  movement  in  the 
voltaimtci  itself.  Later  experiments  were  made 
to  show  that  this  secondary  current  moved  in  a 
direction  contrary  to  that  of  the  excit  ng  euin-nt. 
Almost  any  elements,  placed  in  a  pro|wr  o.nduct- 
ing  medium,  will  yield  a  secondary  current  after 
having  1st  n  subjected  tothe  influence  of  a  battery. 
Up  to  the  present  time  1 -ad  in  dilute  sulphuric 
in  id  has  been  found  to  produce  the  moat  satisfac- 
tory results,  aud  it  is  our  object  in  the  following 
remarks  to  examine  the  causes  which  produce  the 
second  current  and  also  to  see  If  the  factors  of  loss 
are  so  great  as  to  seriously  interfere  with  the  prac- 
tical application  of  the  apparatus. 

In  no  sense  whatever  is  the  secondary  battery 
an  accumulating  or  storing  battery  of  electricity 
— electricity  has  uot  yet  been  bottled,  and  never 
will  be  unless  it  happens  at  the  same  time  that  all 
motion  is  caught  and  caged.  We  know  that  the 
appelalions  were  first  used  figuratively,  neverthe- 
less they  should  be  expunged.  So  far  as  the  sub- 
ject is  known  nt  present  electricity  teems  to  be  a 
motion  uf  the  atoms  constituting  the  medium 
through  which  it  acts,  and  is  itself  created  by  a 
motion  which  may  be  mechanical  as  in  the  dynamo 
or  the  outcome  of  chemical  action  as  in  tbe  pile. 

Another  fact  in  regard  to  electricity  ia  what  has 
been  aptly  termed  its  "  Intercbangeablme-a."  By 
power  we  move  a  dynomo  and  generate  a  current; 
by  sending  a  current  through  i  dynamo  we  obtain 
a  motion  convertible  into  power.  Atomic  motion 
in  a  battery  produces  a  current;  conversely  a  cur 
rent  produces  decomposition.  In  the  first  instance 
the  greater  the  amount  of  power  expended  the 
greater  will  be  the  result;  the  same  is  true  of  the 
next,  the  more  intense  the  chemical  affinities  the 
greater  will  be  the  effect. 

In  the  Faure  secondary  battery  the  exciting 
current  pioju  •*«  a  dwnmposilion  or  change  in 
ihe  lead  elements  which  will  result  in  a 
posiilou  upon  iis  ce«itiun,  The  plate*  a 
ered  with  an  oxide  of  lead,  and  immersed  in 
dilute  sulphuric  acid.  No  chemical  affinity  being 
present,  there  is  nn  action,  and  it  now 
the  duty  of  tbe  electric  current  «l>il« 


through  tile  battery  to  bo  change  the  elements 
that  there  will,  upon  its  ftoppage.lie  such  a  chemi- 
cal action  as  will  produce  the  secondary  current. 
Tin-  oxide  of  lead  manually  placed  en  the  plates 
ami  held  in  position  by  coverings  of  parchment 

■.  while  tlx-  oxygen  from  lleother  leavesit, 
he  spongy  mass  of  lead  is  the  result.  We 
h«ve  in  the  battery  after  the  action  has 
two  elements  immersed  in  u  suitable 
.  which  have  a  strong  chemical  affinity 
lor  one  another.  Krom  this  point  the  action  of 
the  lattery  is  essentially  the  same  as  that  in  any 
chemical  pile;  oxygen  from  llu*  peroxide  element 
is  111.,  rated:  the  reduced  leod  is  recouiposed  and 
become*  the  oxide  just  der-troyed,  the  nsult  being 
the  redeveloping  of  a  portionfnf  the  current  of  elec- 
tricity which  was  required  to  produce  tbe  chaste. 

In  this,  cs  in  any  battery,  the  strength  of  the 
current  and  its  duration  depend  upon  tbe  violence 
of  the  chemical  action  and  the  superficial  area  of 
the  elements.  Also,  as  in  other  cases,  if  a  rest  be 
allowed  after  the  current  lias  weakened  from  con- 
tinuous action,  a  large  percentage  of  the  strength 
of  the  111 *t  current  will  be  perceptible  in  the 
second.  TnLs  N  for  precisely  tbe  same  reason  as 
the  recovery  in  the  oidinnry  battel*. 

The  commercial  suness  of  latlei  its  contracted 
upon  this  principle  will  depend  upon  the  cost  of 
manufacture,  sine  and  economy.  The  cisU  of 
manufacture  is  comparatively  small,  aud  ox  the 
di-slruclion  nf  material  is  also  small,  the  question 
may  lie  omitted  at  present.  The  sire  is  a  great 
draw  .'sack,  and  until  it  is  reduced  most  consider- 
ably .t  is  not  probable  that  secondary  hatt<  ri<*  will 
be  located  in  nsudrnces  and  taken  in  wagons  daily 
to  a  central  station  to  lw  '*  charged."  The  actual 
CX>ai of  niniiiug  is  the  tnoad  ini|s>rtaut  factor  in 
the  problem,  and  as  tbe  steam  engine  may 
Is-  taken  as  the  generator,  the  question  will 
be,  ultimately:  How  much  ehctneity  can 
be  .buineil  by  the  consumption  or  one 
pound  of  coal  f  As  the  loves  from  the  method  of 
burning  the  coal,  from  the  engine  and  from  the 
dynamo  are  the  same  for  live  secondary  battery  as 
for  the  dynamo  current  direct,  we  will  only  con- 
sider the  loss  ocemioued  by  the  use  of  the  battery. 

It  is  a  well-known,  though  often  disregarded 
law.  that  the  nearer  the  work  can  br  done  to  the 
generating  power  the  greater  will  be  the  effect 
obtained.  Tbe  nearer  coal  can  be  burned  to  the 
|iit's  mouth  the  less  will  lie  the  cost  of  manufac- 
ture ;  the  nearer  a  lathe  can  be  run  to  the  engine 
the  smaller  will  be  the  coat  of  running  that  lathe. 
Every  additional  optTaltoAi  every  moment  of 
t ine-  aod  every  foot  of  distance  intervening  be- 
tween  the  cause  and  effect  produce  additional 
cost.  In  this  instance  what  la  applicanle  in  me- 
chanics is  pertinent  in  chemistry. 

In  secondary  batteries  there  are  many  steps,  at 
each  one  of  which  a  little  is  taken  from  the  final 
n  suit.  All  the  current  from  the  dynamo  cannot 
in  producing  the  chemical  changes ;  the 
en  the  periods  of  charging 
and  using  causes  a  loss  ;  the 
will  not  pr.  duce  even  i 
to  the  initial  current  minus  tbe  loss  in  charg- 
ing and  the  time.  Something  ia  lost  at  each  step, 
hut  just  what  percentage  of  the  whole  has  not 
yet  been  determined. 

Tne  results  of  a  eeriest  of  experiments  carried  on 
at  the  ( 'i.riservat.iirv  de»  Artset  Metiers  at  fans 
form  the  most  authentic  account  yet  obtained  of 
the  working  of  these  batteries.  They  were  charged 
by  a  Siemens  dynamo  machine,  careful  note  being 
made  of  th  *  required  power.  The  resulting  cur- 
rent was  used  to  light  the  Maxim  incandescent 
and  Me  return  of  ttie  cells  was  about  90  per 
considered  as  electrical  quantity.  Hut  in 
it  was  c 


battery  returned  only  40  per  cent,  of  i 
requirvd  to  charge  It,  and  60  per  cent,  of  the  energy 
actually  stored  up  by  it.  This  refers  only  to  dis- 
piwable  electric  eDcrgy.  It  ia  probable  that  If  the 
transformed  into 
would  have  I 
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k»nt  to  one  hone-power  acting  during  thirty-five 
hours  and  twenty-nix  minute*:  unly  M  per  cent,  of 
the  work  expended  was  received  by  the  battery, 
and  only  80  per  cent,  of  this  was  Riven  bark  by 
the  battery. 

~  drain- 


Mr.  T.  H.  Lewis  haa  been  appointed  Inspector 
of  Track.  Bridges  and  Buildings  on  the  Northern 
P.iciflr  Railrnnd,  with  offlre  at  St.  Paul.  Minn. 
Mr.  Lewis  is  a  graduate  of  tlieTowne  Scientific 
School.  University  of  Pennsylvania,  and  his  last 
position  was  as  assistant  to  Mr.  F.  SUtaper.  Chief 
•engineer  of  five  Pennsylvania  Company. 

••Dr.  A.  B.  Elliott,  uur  new  American  Consul, 
is  an  intelligent  gentleman  of  about  sixtv  years," 
News  MMMd  models  of  a  new  sya-  „v,  thr  rhwda*  <  Wjr  ..Canada)  /frrnM.  rofcrring 
of  construction  for  house  drains,  the  invrn-  to  the  well-known  proprietor  of  the  Lmsinsburgb 
W.  Durham,  Member  American  Society  j  (N.  Y.)  fiOMltt.    "  He  is  a  v.teran  editor  and 
Iu  this  system  all  of  the  ordinary  writer,  and  an  effective  public  speaker  of  wide 


THE  DURHAM  SYSTEM  OF 
AGE. 

There  I 


at  the 


tion  of  ( 
Civil  Engineers 

plumber's  materials  and  Suing*  are  discarded,  and  celebrity  in  the  United 
in  the  construction  nf  the  work  ihe  plumber's  scr-  fG  state'lhat  the  leceiit 
vices  am  dispensed  wiih.  To  secure  an  invulner- 
able connection  between  the  water  closet  and  tbe 
street,  which  shall  be  perauinently  inde|iendent  of 
malicious  or  accidental  damage  from  carpenter's 
nail*.  «etlling  walls  or  the  numerous  causes  which 
I  to  render  a  first-class  job  of  plumbing  in- 
I  even  before  a  building  is  ready  to  be  occu- 


eam  pipe,  thor- 
for  protection  from 
rust,  with  screw  joints,  take*  the  place  of  thin 
cast-iron,  plumber's  soil  pipe;  and  for  tbe  drain 
heavy  cast-iron  water  pipe,  with  heavy 
lead  joints  calculated  to  be  gas  tight 
under  a  pressure  of  800  pounds  to  the  square 
Inch  is  used.  The  soil  pipes  are  screwed  into 
tbe  drain  and  stand  erect  without  lateral  support, 
not  being  clamped  to  walls  as  required  by  plumb- 
er's soil  pipe;  and  water  closets  are  supported 
directly  from  the  rigid  soil  pipe  without  resting  on 
floors.  The  entire  drainage  system  is  iudependent 
of  the  building  fur  support,  and  consequently  un- 
affected by  settlement  or  racking,  while  tbe 
weight  and  character  of  tbe  materials  employed 
durability  and  security  against  every  con- 
The  principle  of  solid  and  perfect  me- 


sense  of  every  thinking  person  as  a  correct  solution 
of  the  drainage  problem. 

This!  system  to  the  present  time  has  been  avail- 
able only  to  the  public  in  the  Northwest,  where  it 
has  been  placed  in  over  700  buildings.  A  company 
is  to  be  organized  in  New  York  to  manufacture 
the  material  and  construct  house  drainage  through- 
out the  Eastern  States,  and  as  this  system  has  the 
professional  endorsement  of  Mr.  E.  S.  Chesbmugh, 
Consulting  Engineer  to  the  (Tity  of  New  York,  ar.d 
all  other  scientific  authorities  who  have  examined 


been  written  by  him  an-  fabrications. 

Piuwidbst  Euot,  of  Harvard,  has  that  last  best 
gift  to  man— tact.  At  MM  time  hi*  students  devel- 
oped an  unpleasant  liking  for  sitting  in  large  num- 
bers upon  the  fence  that  surrounds  the  college 
yard.  The  President,  not  desiring  such  a  thing  to 
become  a  custom,  was  at  a  Urn  bow  best  to  break 
up  this  practice.  At  la«t,  one  evening,  as  he  wis 
walking  along  the  sidewalk,  and  I  be  students  were 
sitting  on  the  fence  singing,  etc..  tbe  president 
aaid:  "  Gentlemen,  allow  me  to  congratulate  you 
on  having  adopted  the  Yale  enstom."  He  was 
I  never  troubled  afterwaid  by  students  sitting  on 
the  fence. 

ExotNgER    CORPS  CHASORS.—  The  following 
|  change*  in  the  stations  and  duties  of 
|  the  corps  of  engineers  are  ordered:  Major 

H.  B.  Benyaurd,  toChicage,  III.,  to  relieve  Major 
;  Garrett  J.  Lydcckcr  of  the  charge  of  tbe  works 
under  hia  direction  in  the  State  of  Illinois.  Capt. 
:  Alexander  M.  Miller,  to  Memphis,  Tenn.,  to  relieve 
Major  William  H.  H.  Benyaurd.  who  will  repair 
to  his  new  station  at  Chicago,  III.  First  Lieut. 
Henry  S.  Tuber,  to  Fort  Snelling,  Minn.,  to  relieve 
Capt.  Edward  Maguire  as  engine  -r  officer  of  that 
i  drpan  ment.  First  Lieut.  James  L.  Lusk.  to 
Mobile,  Ala.  The  following  named  offlceta  wilt  be 
relieved  from  duty  with  the  battalion  of  engineer* 
by  the  commanding  officer  of  the  battalion,  and 
will  report  as  follows:  First  Lieut.  Frederic.  V. 
Abbott  to  Major  Oswald  H.  Ernst,  at 
Mo.,  for  duty  under  his  imm< 
Lieut.  Thomas  L.  Casey,  Jr.,  to  Capt 
Ludlow,  at  Philadelphia.  Pa.,  for  duty  under  his 
immediate  orders.  Second  Lieut.  Curtis  McD. 
Towosend.  to  Lieut.  Col.  William  P.  Craighill.  at 
Baltimore,  Md.,  for  duty  under  bis  immediate 
orders.  Second  Lieut.  Oustav  J.  Fibeger,  to 
Whipple  Barracks,  Preacott,  Arizona  Territory,  to 
relieve  First  Iirut.  Carl  F.  Palfrey  as  engineer 
of  that  department.  First  Lieut.  Carl  F. 
.  to  Sau  Francisco,  Cal. 


lifetime,  or  more  cor 

At  the  Sanitary 
ton.  in  18HI,  tbe  system 
for  improvements  in  the 
drains  from  a  jury  of  mi 
their. profession. 


only  award 
of  house 
eminent  in 


AND  ENGINEERING  IN  OTHER 
LANDS. 


PERSONAL. 


A.J.  Caksatt,  First  Vice- President  of  the 
I,  will  «>un  resign  that  posi- 
tion in  October. 

R.  I.,  has  been  nppui nted  a  member  of  the  Stale  a 


<8|>-clalljr  Tnurtlatet)  ami  Pte|»re.l  from  Our  Exchanges  i 
There  is  a  great  deal  of  talk  at  presrnt  among 
French  engineers  of  the  reorganization  of  the 
Corps  drs  Pools  et  Cbausseea,  Not  only  the 
engineers  themselves  complain,  but  the  great  body 
of  aid*,  and  what  we  generally  term  "chammen." 
a  gisMlly  army  of  6,(100.  Promotions,  too.  in  this 
body  have  been  going  at  the  puce  of  a  snail— and 
of  a  blind  one,  too. 

The  Cologne  Gau  ttr  ha*  another  letter  csi*>cia]ly 

As  it  will 


Board  of  Health. 

F.J.  Picard  has  been  elected  general  FUprrin- 
tendeut  and  chief  engineer  of  the  Columbus  & 
Maysvillc  Railroad. 

Cou  F.  J.  PtCARn  is  General  S«|i«rintendentnnd 
Chief  Engineer  of  the  Columbus  and  May.ville 
Railroad,  with  office  at  HilUboro.  O. 

F.  C.  Hasp,  recently  of  the  Denver  and  Rio 
Grande  Railroad,  lias  been  appointed  Chief  Engi- 
neer of  the  K*n  Pete  Valley  Railroad,  with  office 
at  Wales,  Utah. 

Dit.  Wm.  McFaPDEN.  Chief  Engineer  of  the 
Philadelphia  Water  Detriment,  was  asked  to  re- 
sign by  a  1*  to  V  vide  of  the  Councils  Water  Corn- 


capacity — equally  whether  he  had  passed  an  exam- 
ination or  not.  The  management  cannot  be 
blamed,  however,  for  being  cautious  in  the  matter. 
An  instance  ha*  been  seen  here  in  which  a  I 
who  gave  himself  nut  a*  an  cxp 
least,  and  who  receive 
easy  |K»t  on  account  of  hia  agreeable 
not  know  anything  about  the  use  of  I 


doubtleea  be  interesting  to  American  engineer*,  it 
i*  here  literally  translate!  "Gambim."  Of  the  en- 
gineer* employed  un  the  Panama Canal,  those  who 
occupy  high  positions  passed  through  the  usual 
State  examinations  in  that  country.  A  few  of 
them  were  already  in  Lessens'  service  in  cutting 
ibe  Suez  canal.  In  the  beginning,  great  care  was 
taken  in  selecting  the  engineers,  and  a  great  many 
English,  North  Americans  and  German*  were  for 
tills  reason  refused.  After  a  litllr  while,  however, 
it  was  perceived  that  the  necessary  supply  of  intel- 
ligent, venturesome  and  hardy  men  could  not  be 
procured  from  France  alone,  or  that  it  would  not 
be  lo  the  advantage  of  the  canal  if  so.  A*  con. 
dition*  now  are.  1  believe  that  a  position  would  I* 
to  any  engineer   who   con  1 1    prove  hi* 


strnment,  and.  in  all  probability,  had 


The  salaries  paid  the  canal  engineers  are  high, 
from  a  Eur  opean  standpoint,  but  then  the  danger 
of  the  climate  must  bs  taken  into  consideration. 
The  European  overseers  receive  from  »100  to  fdSO: 
the  ordinary  engineer*  rroui  •  IS5  to  *250,  and  the 
Division  overseers  and  other  high  officials  from 
400  to  500 dollars,  [Thi*.  in  German  money.  I*  from 
1,000  to  2,000  marks— and  sound*  big.  very  big  1 
Tran*,]  American  and  English,  who  are  not  looked 
upon  as  being  too  friendly  to  the  undertaking, 
consider  these  salaries  as  being  even  too  low  on 
account  of  tbe  climate  and  coat  of  living.  It  would 
seem  tome,  however,  that  the  gentlemen  wbo  are 
engaged  at  such  isolate!  place*  as  Emperador, 
Gamboa.  Qatun.  etc.,  where  there  are  no  occasions 
for  great  outlay,  could  very  well  lay  by  some- 
thing handsome.  The  high  prices  are 
Pan 

in  out-of-the-way  places  can 
houses  and  have  provision*  W 
Very  few  of  the  houses  put  up  by  the  company 
are  in  brick.  American  woods, 
etc.,  all  ready  cut,  have  been  shipped  from 
the  United  States.  All,  or  mostly  all,  are  of  one 
story  and  built  on  posts.  Still  they  haw  quite  a 
cheerful  appearance,  with  their  green  blinds  and 
carved  work.  It  is  purposed  that  later  every 
engineer  shall  have  his  own  house,  containing  two 
or  three  rooms.  The  great  objection  to  these 
houses,  at  present,  is  that  uulesatbey  are  provided 
with  wide,  projecting  nsifs,  they  are  almuat  un- 
tenable during  tbe  great  heat  of  the  day.  At  night, 
however,  the  wind  often  sound*  shrilly  through 
the  crevices.  In  Emperador  1  saw  I 
and  European  vegetables,  especially  pea* 
beans.  In  Gamboa  you  will  And  Mr.  Carrey's  h. 


Mr.  Sharp  has  a  similar  house;  it  ia 
situated  on  a  height,  and  in  case  of  trouble  from  a 
strike,  etc.,  could  serve  a*  a  forL  All  the  palm 
trees,  I  was  happy  to  see,  have  been  left  standing 
when  not  strictly  in  the  line  of  the  canal .  Mostly 
all  the  engineers  have  a  cook  for  thani  when 
living  in  the  same  place.  To  tell  the  truth,  then* 
ia  not  only  a  great  dearth  of  cooks  and  female 
servants  here,  but  of  women  in  general,  and  most 
of  the  engineers  are  unmarried.  We  liave  wines, 
preserve*,  etc.,  from  Panama  free  of  duty,  awl  at 
wholesale  prices.  As  a  beverage  Vicby  water 
ia  in  great  favor, 
be  had.  There  are  < 
also  pationixrd  by  ihe  workmen.  The  price,  are 
low  in  Gatun.  You  can  have  a  nourishing  dinner, 
half  a  hotlle  of  Bordeaux  wiue  and  coffee  for  70 
centavoa.  The  French  seem  to  know  how  to  take 
care  or  themselves  Iwtter.  in  so  far  as  domestic 
matters  are  concerned,  than  the  Engliah  and 
American*.  There  are  no  amusements  except 
what  the  engineers  can  provide  for  themselvee, 
and  the  danger  nf  giving  themselves  up  to  drink 
U  very  gieat.  The  company  will  soon  allow 
monthly  for  a  horse,  but  at  present  there  are 
hardly  any.  To  show  how  various  are  the  nation- 
alities employed  hen-,  the  list  of  the  engineers  at 
Emperador  may  be  given.  The  division  superin- 
tendent. M.  Jaequemio.  who  was  previously  on 
the  Suez  Canal  and  who  lives  in  1 
familv;  But  I 


formerly  under  Meigcs  on  the  Oroya 
Mon*.  Lttbean  is  a  Parisian,  M.  Mereler  a 
M.  Dreyfus  an  Alsatian,  and  then'  is  a 
gentleman,  whose  name  I  forget. 

Now,  that  there  will  soon  be  ver 
lull  in  the  building  of  railroads  in  this 
let  us  hope  there  may  be  room  for  a  few  of 
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rojinwra — in  cam  tbey  require  position! — in  the 
construction  of  (he  great  works  In  tbe  East. 
We  shall  allude  to  tlnsse  mure  in  detail  In  future 
numbers  of  ENOIXKKMNO  Ncwh,  but  w«  may 
add  to  those  mentioned  in  our  last  letter— the  cut- 
ting of  the  Strait"  of  Malacca,  and  the  cutting  of 
the  Isthmus  of  Corinth— the  latter  has  just  been 


GENERAL  INTELLIGENCE 


•JIM? 


up 


city  with  kerosene  oil  st  tbe  rate  of 
*  per  annum. 


fW~  •«"»  Jooc.f  tad  ore  nl it.,|.  pJxunl  la  jseMiit  in  tkn 
rorViasu  ciap  ilmi  "f  intrml  thai  a 


it 

seems  German  influence  is  now  in  the  ascendant. 
But  there  is  really  no  reason— except  financial 
ones — why  Americans  should  not  pay  some  at- 
tention to  the  great  works  which  the  changing  of 
the  transport  trade  ami  general  commerce  of  the 
I  are  now  making  necessities. 

CORRESPONDENCE. 

CORRECTION. 

New  Yokk.  June*.  I***. 
Sews: 

(it  may  hei  to  we  one's 
name  in  print."  yet  it  it  is  unpleasant  -to  have 
ones  name  misspell  in  a  bulletin." 

The  notice  you  gave  of  my  report  on  tbe  ool- 
umo«  and  ceiling  of  tbe  Assembly  Chamber*  of 
the  Capitol  st  Albany  was  but  an  extract  from  an 
Albany  paper,  with  all  its  faults  of  typography 
full  upon  it. 

The  notice  made  it  inferential  that  I  bsd  volun- 
teered my  opinion,  whereas  I  was  summoned  in 
due  and  ample  form  to  ap|H<ar  at  Albany  and  give 
mv  opiniuu  in  the  matter. 

I  indole  you  a  fair  copy  of  tbe  report,  should 
you  see  fit  to  correct  your  notice. 

Respectfully. 

Cm*.  H.  Hahwkij. 
[We  publish  the  report  assent  by  Mr.  Has  well, 
but  we  fail  to  see  w  here  the  errors  of  misspelling 
or  other  wise,  in  our  notice  of  last  week,  on  page 
185,  -  come  In,"  except  that  he  is  called  'superin 


OAS  AND  WATER. 

Hrrruso  tux  DtrricrLTT  at  ('ambbjdox,  Mass.- 
The  Wrut  Beard  has  uustiinejuslv  sdopted  tbs  follow- 

'"*$ :    .    .  -s  ,  , 

llrm-tcrd.  Thai  sfter  s  careful  snd  |iuti»ut  iuvestica 

Uon  of  charges  made  against  Hiram  -Nrv  »ns,  HupsTlo- 
teudent.  by  John  Miller,  foreman,  the  Water  Board  de- 
cides that  tbe  charges  Blade  are  w.Uiout  foundation, 
sikI  in  no  way  relied  on  tbe  g«sl  character  or  capacity 
of  Mr,  Nsvona. 

Water-Works  ruR  Bcttk.  Moxtaxa.— Tbs  Water 
Company's  men.  along  Ike  east  ode  of  M<wlana  street, 
bave  run  the  preliminary  stake*  rorthes-io.  main  down 
as  far  as  Park.  At  the  northeast  corner  of  Hark  and 
Montana  streets  tbe  Has  will  be  ran  weal  sens*  Mon- 
tana street  and  down  by  tbe  Capites  building.  On  tbe 
»•«  side  only  a  S-ln.'  pipe  will  be  pat  lo.  rontn  being 
left  on  the  oast  hide  for  the  extension  of  tbe  Mb,  main 
whenever  it  is  thought  desirable,  la  tbe  meantime  res 
stents  of  the  southwest  quarter  of  the  city  may  hop* 
for  a  plentiful  supply  of  water  now  in  a  few  weeks. 

Water- Wores  WA*-TKn.— Woodbur>,  N.  J.,  wants 
a  water-works  Tbe  t'lty  Council  bss  under  considera- 
tion an  offer  from  John  Lorkwnod,  ol  New  York,  to 
ttuld  a  works  at  hi*  own  expense,  put  In  the  most  Im- 
proved pumping  rnachiaery.  capable  of  supplying 
750,000  gallons  of  wster  dally.  He  will  sbn  Isold  a 
reservoir  with  a  espsdty  to  contain  not  Wsw  tbsn 
I.OOO.uoo  gafloos.  and  lay  three  miles  of  wster  pires, 
and  st  tbe  expirstion  of  ten  years  agree*  bi  sell  the 
wi.rlts  to  tbe  city. 

The  town  of  Nortbls'iisigb,  Mac*..  In  -t  >s>l  voted 
almost  unanimously  in  favor  of  water-works.  The 
water  is  to  be  taken  from  BoYlston  anil  Shrewsbury, 
some  three  miles  distant,  and  Messrs.  lioodhue  It  Birnie 
of  Springfield  offer  to 
*Mi,OUO.  The  choice  of  Wi 
deferred. 

lMPUiVxaxjiT  at  j  iTTsriaXu,  Mass.  .1  new  six  lis-ti 
r  ji  water  main  is  being  laid  In  Depot  street  in  place  of 
the  uld  four-inch  cement  pipe. 

Nxw  Water  iobtast.— lieossou.  Te»as,  ha.  , 
water-supply  company.   Capital  st<s-k,  ainn.lES) 

Kcservoir  Cokpucteo.— A  dispatch  from  Bedalis. 
Mo.,  dated  tbe  .Id.  says:  During  the  past  week  the 
new  itam  ami  reservoir  •  1  tbe  Medalia  water- works  has 
heen  completed  and  thoroughly  tested  as  to  sttength 
sod  capacitY.  Ttie  cltv  now  ba*  a  supply  of  wster 
amply  snfHclrnt  for  s  city  of  .Vl.tXJO  |ssajs)e.  Tbe 
back  water  of  the  iLsm  *xt«>nd*  In  the  tied  of  tbe 
stream  for  a  distance  of  nearly  two  miles  above  the 


ELECTRICITY. 

(»a»  vs.  KiJtcnucmr.— Tbe  great  multiplication  of 

telegraph,  tcletitlors"  soil  electric  light  wires  has  i-auscd 

a  large  Increase  in  the  expenses  of  insulators,  and  to 
meet  this  dihVultr  Eugttab  inventors  hsve  in 
a  cheap  insulating  mstrrisl  cslled  insullte.  A 
has  been  discovered  by  which  word,  sawdust,  cotton 
waste,  paper  pulp  and  other  flhnsis  materialscan  be  coo 
verted  into  s  tuslerial  pet fectlv  impervious  lo  moisture 
sn-1  acids,  eaiiily  molded  under  pressure  to  any  shape. 
|  and  capable  of  being  worked  or  cut  Into  any  form.  Tbe 
,  material  Is  an  excellent  non-conductor  of  eiectiicity, 
sod  can  l«f  used  for  all  forms  o<  elcctrdwl  ronchlnsry.— 

1  New  TELKURAra  Compakt.— The  Baltimore  a;  Ohio 
Telegraph  Company  has  Bled  a  certificate  or  asso 
elation  at  Albany.  N.  Y.  Tbe  general  rrsite  or  tlie  Hues 

I  Is  from  New  Niuk  to  Brooklyn,  thence  sctoss  New 
Y'ork  Bay  to  Edgewatrr,  through  Kiehnioud  Couiitv  to 
or  near  Tottetiville.   The  capital  i»  EloO.i Km, 

i  HRooaDART  Batteries — Pror.  s,  I'.  Tbnmsue  has 
found  that  almost  any  oxide  or  hydrate  of  lead  will 

,  serve  in  the  Fanes  battery.  I  jtbarge  will  do  If  It  is  so 
tine  It  ground  as  to  be  taunted  on  the  plates.  He  ob- 
tained the  best  results  by  r 
brown  peroxide,  but  III 
red  iesd  or  litharge. 

i    A  SAHaow-OAfuEsleirtrie  railway  iu  Psirusjunt  I 
Philadelphia,  is  proposed-    Kx45ov.  Hartrantt  is  it 
»  >e  pr<  m  iters,  and  1800.000  is  tbs  capital  to  he  an- 
ilrited. 

Ei.Ei-riur  I.iohts  tx  Kmodk  IsLAtsis.— An  important 
act  passed  the  Isenerai  Assembly,  which  will  seriously 
affect  electric  lighting  and  telegraph  comjMntcs  Hsv- 
ersl  acts  w<  re  introduced  for  the  incorporation  of  elec- 
tric-Light companies,  but  the  committee  to  whom  thev 
i  were  referred  inserted  a  clause  bv  which  city  and  tow  n 
I  councils  may  order  poles  and  wires  down afler  a 
of  SO  days. 


'„  "T  V  dam.  aim  liaw  an  average  depth  of  six  feel.  Tbs  dam 
on  his  envelope,  „o,t  smooo  and  the  «tpply  of  wster  for  the  city  is 
.  hla  car,!  on  his  j  now  assured  beyond  all  ratingencies. 


WArEtt-Wniuu  at  Labedo.— From  tbs  Daily  AVoiess 
of  Han  Antonio.  Tex.,  we  clip  tbe  following  :   Mr.  Free- 
,V  CHaMBKR.  man.  or  ibis  city, lias  returned  homo  rmm  Laredo  where 

Hanrrll  Ctrtifirt  that  thf  Supporting  he  made  s  survey  of  the  contemplated  water  works,  lis 
Pier*  havr  SHIM  '  appro***  she  water-power  as  loewted  aod  estahlUbed  bv 

Bruae  fur  the  purpose  of  generating  electricity  for  light 
log  the  city  and  liltinar  water  into  tbe  raai'rroir.  He 
says  the  power  can  he  Increased,  with  a  little  additional 
expense,  hi  three  hundred  borse  power.  Every  arrange- 
ment is  being  made,  and  an  early  completion  or  the 
much  iseedeuwork  Is  sn  assured  fact. 


DRA1WAOB.  ETC. 
Dm  hem.  -  Wabash  County.  1ml .  is  building*  100,000 
worth  of  ditches. 

ATl'MlnON,  Ka  v.  ks  debating  as  to  whether  or  U.A  she 
should  borrow  115,000  to  tlx  her  streets. 

RIVERS    AND  HARBORS 

UaussiR  lsr-h'.i\  KMI..MH  IS  WllsttiNaix.-  The  Issriior 
un|H-Tivementa  at  Menominee  this  year  will  nectssitate 
the  expenditure  of  $lo.000.  Five  new  cribs  and  the 
superstructure  over  six  others  will  las  built:  alio,  re 
pairs  to  one  displaced  crth- 

Dtn  Mount*  Day  IVtck.  —  W ashi.sotos,  D.  C,  June 
-\ — Representative  McCord,  oT  Iowa,  to-iiay  inuudllced 
a  bill  spiiroprlailng  atsi.tKsJ  for  Hie  c,,n»tnn-ii  m  of  a 
dry  dock  at  the  lass  Moines  Rapids  Canal  on  the  Missis 
I  stppi  River.  Tbe  bill  was  accompanied  by  letters  from 
1  the  Chief  of  Engineers  and  tbs  Secretary  of  War. 
advocating  stmngly  tbe  a|spn>print*oo  for  the 


ALOAKT,  May  80. — Assemblyman  Benedict  has 
made  public  the  following  letter,  which  conArtua. 
although  In  guarded  Ungungr,  the  opinions  al- 
ready expressed  by  Federal  engineers  relative  to 
the  instability  of  the  costly  Assembly  Chamber 
in  the  New  Capitol 

Office  or  Cuaa,  U.  Haswku,.  i 

I  AND  HCPERVhilXO  ENuLXKHK  [ 

t  City  Sckveyok.  | 
New  YoRg.  June  o.  1681.  | 
i  with  your  summons  I  hare 
visited  the  Capitol  building  and  hare  examined 
the  ceiling  of  the  Amsambly  Chamber  in  its  con- 
struction and  condition,  together  with  the 
piers  sustaining  tbe  columns,  supporting  it.  I 


hush  THE  Road,— The  Circuit  Clerk,  of  Jo 
i  County  ,  III .  has  retsirded  a  mortgage  for  a  con- 
Ion  nftMgo.oOO  in  favor  of  tbe  rnimerV  Loan 


Maliikx.  Mass,,  has  voted  #7.500  to  tie  expended  in 
extending  Its  water-works. 

Water  Hcpplt  op  Paris  —The  scarcity  of  water 
from  which  Psrrs  suffered  last  summer  is  likely  to  be 
re|awted  during  the  present  year.   The  wluter  Just  pi 
was  a  |esrti>d  of  exce|4lonal 
It  are  not  conltned  to  tbe  has 
France  the  sltuatii,n  Is  eapeel 
the  bed  of  the  Rhine  Is  dr 


drouth,  and  tbe  results  of 
ii  of  til.-  Kepl(,  ji,  esKtern 
lally  distressing,  At  Kehl 
In  places;  the  Meurthe  was 


August,  and  tbs  level  of 
s  fallen. 


The  piers  have  settled,  and  the  integrity  of  the 
ceiling  is  disturbed. 

Tbe  circumstances,  that  It  baa  been  deemed  neces- 
aarr  by  those  fully  acquainted  with  all  the  ele- 
ments at  the  designs,  support  and  structure  of  the 
ceiling,  to  supplement  it  with  a  counterpoise  and 
counterfort,  would  seeiu  to  be  conclusive  that  it  is 
admitted  to  be  defective  either  in  design  or  con- 
sttruction.  or  both. 

In  the  absence  of  a  Issse  of  reference  and  an  in- 
strument of  application  thereto,  it  was  impracti- 
cable for  me  to  arrive  at  the  extent  or  conformity 
of  the  nettling  of  the  piers;  and  in  the  absence  of 
n  copy  of  the  drawings  whereby  to  determine  as  to 
the  nature  and  extent  of  tbe  lateral  resistance  to 
thrust- of  the  ceiling,  it  was  alike  impracticable 
for  me  to  decide  upon  the  general  character  of  the 
thrust. 

Reviewiug  theeleni  nts  presented.  I  am  of  the 
opinion  that  the  aubj  ■ct  is  one  involving  early  at- 
tention, and  in  order  to  ascertain  to  what  extent 
and  in  what  manner  remedial  action  la  best  to  be 
applied,  I  suggest  that  it  be  submitted  to  the 
consideration  and  report  <>r  a  Hoard  of  Engineer* 
aod  Architects,  and  if  remedial  action  should  be  I 


never  hefore  ro  low  even 
tbs  Moselle  and  the  Mi 

Oar  Taker. — Tbe  National  Tube  Worts  Co..  Pitts- 
burgh, are  hutldmg  a  cluster  of  gas  tanks  for  barhnr 
lights  for  tbs  Beacon  Light  Co,,  of  Baltimore. 

Aiiaik  Aihtateo, — Philadelphia  Is  again  disturbed 
in  regard  to  tbe  pollution  of  tbe  HdiuylkllL 

Tnr  Readieo  op  Oar  Meters, — A  verv  valuable 
appiuati  Hi  of  their  counting  machine  has  been  made 
by  T.  R.  Harding  &  Boa,  Tower  Works.  Leeds,  and  one 
which  will  no  doubt  become  or  universal  use,  Every 
istie  knows  how  dtgicult  It  la  hi  check  the  resiling  of  gas- 
meters,  am]  how  liable  gss  consumer*  are  to  be  charged 
far  more  gas  than  tbov  ts-hevc  tbry  havs  burnt.  Messrs. 
Hard  in*  bave,  after  long  and  persistent  experiments, 
succeeded  in  making  a  counting  machine  at  »o  small  a 
sura  as  to  be  able  to  compete  with  the  index  at  present 
in  use.  By  this  machine  every  single  font  of  gas  burnt 
will  he  separately  registered,  and  anyone  teveu  a  cbildl 
tan  read  the  tlgures,  and  can  tell  how  much  gaa  has 
been  burnt  In  a  given  time.  The  Oas  Committee  bave 
ordered  a  number  of  these  Indices  to  be  attached  to 
meters  for  testing,  and  In  due  course  all  meter*  In  Leeds 
will  probably  havs  this  "ready  reckoner  "  upon  tlienv  — 
IKt  /ronuiosryer. 

Tux  Jori.iN.  Mtssovai,  Water-Works  Cohpaey  is 
putting  up  a  new  stand-pipe  reservoir.  The  cciminia- 
sioners  sppodnteil  ujs-in  the  petition  of  tbe  Commissioner 
or  Puhltc  Works  to  appraise  the  value  of  land  needed 
for  tbn  construction  or  a  new  reservoir  at  Kenslco, 
Westchester  Countr.  and  of  a  pipe  line  or  aqueduct. 

acimlTwd 


j  hare  completed  their  work.     Tbe  bind  to  h 
under  this  report  adjoins  Big  and  Little  Rve  ponds  and 
recommended  and  adopted,  that  this  opportunity   tb,  slrmlu,  -„„,„,,  1JUt  of  then.      Tht-se  ponds  and 
will  be  presented  to  »ery  ntautrtally  improve  the  streuius  will  yield  l.OUB.OOO.OOO  gallons  of  water, 
acoustics  of  the  chamber.  |  which  will  he  stored  in  the  new  Kenaicu  reservoir. 

taasMi  H. 


RAILROADS 

WlDEMKu 
Llsviess  I 
slderation  r 

and  Trust  Company  and  against  the  Chicago  &  North- 
western Railnssd  Company,  to  raise  funds  to  widen  the 
narrow-gauge  railroad  fnirn  Oaleoa  to  Woodman,  Wht. 
and  nrsrx  hi-s  to  Plattevflle  and  Lancastar,  Wis  ,  a  dis- 
tance of  \nt  miles  Tbe  work  is  already  under  way  and 
the  traveling  public  will  be  rejoiced  to  learn  that  there 
will  soon  be  a  northwestern  bread-gauge  connection  be- 
tween this  dty  aud  Milwaukee  and  Chicago. 

BtTUto  a  Railroad. — The  Northern  Pacific  Rsilroad 
bas  purchased  1 1  om  tbe  Bt.  Paul,  Miiuieapnlis  &  Mont- 
tolss  Railroad  the  tatter's  litse  along  tbe  east  bank  of  the 
Mississippi  River,  between  Wattsb  and  Anoka.  The 
Northern  Pacific  will  now  bridge  tbe  Mississippi  at 
Anoka,  and  from  that  point  extend  the  purchased  line 
Into  Minneapolis,  These  changes  assure  toe  Northern 
Pacific  a  continuous  line  from  Minnesjxilis  to  Brstnard 
Asotoer  Lot  to  St  Pacu  Minn — llxs  Moimes, 
la,,  June  t— The  work  of  broadening  the  track  of  tbe 
narrow-gauge  extension  of  the  Chicago  *;  Northwestern 
extension  from  Ames  to  Jewell  Junctlttn  Is  completed. 
This  opens  up  thrmigh  standard -gsufe  track  Irom  this 
city  to  Ht.  Panl  via  tbs  Chicago  &  Northwestern  It  is 
expected  regular  trains  will  Is?  put  between  these  two 
points  next  week.  The  Northwestern  now  owns  no  nai  - 
row  gauge  track  in  Iowa. 

IVoHg  A»Ajasj>lEl>.-«ALVg>nos,  Tex.,  June  11 - 
Tbe  /foiusron  /W  aays:  "Tbe  work  of  constnictioa  on 
the  New  York.  Texas  &  Mexican  road  will  ts.  ahan- 
dimed  urasn  tsimpleliun  of  the  n«  !  to  Victoria,  which 
point  will  Is-  reached  alsiut  June  17.  The  inability  ol 
the  State  to  make  desirable  land  grants  j,  given  as  a 
rrssou  for  tills  decision." 

The  Scioto  Vai.lxt  ajiu  Chesapeake  V  Ohio's 
PROPCetEti  IIxtenkios-Beli.kpostmxe,  O.,  Jilne 
l.-Col.mel  rlsher,  of  Csdumbus,  with  s  rorps  of  twelve 
sasislante,  hss  leen  .-n gaged  the  taut  week  In  surveying 
a  nsjt"  from  Colnnihus  to  Fort  Wavne  for  the  Scioto 
Valley  Railroad  Company. 

OM  to  Ohaha.— ATt'iilsoM,  Kan..  June  -j  —  Tbe  new 
Missouri  Pacific  extension  from  Atchison  to  Omaha  is 
finished,  tbe  Ust  rail  bsvlng  been  laid  yesterday  after- 
noon at  i  :to  o'clock  at  a  point  three  mtVw  north  of  Hu- 
ron, in  Atchison  County. 

Tux  Broapwat  UEnEacaocxn  Road.— A  bond  of 
IKEKIXEI  as  a  guarantos  for  tbs  comphiUon  of  tbe 
Hnsulwsv  I'nilergTtiund  Kallrosd  was  riled  in  tbe  tVirjlp 
troller's  orhce  on  tbe  ad.  Tbe  bond  will  be  forts* ted  If 
'  l  Bve  j 


the  road  is 


>  years  from  July  I 


the  St.  Paul, 
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been  filed.  Officers  hare  been  elected  an  follow*:  Ale* 
under  Ramsey.  St.  Pnul.  preekleiit;  Judge  Thayer, 
Clinton,  Iowa.  vice-president ;  H.  H.  Sibley.  St,  Paul, 
treasurer.  Capital,  ta,00o,0O0.  The  object  of  lb*  aa 
aociatlon  In  to  build  a  line  of  railway  from  Sc  Paul  and 
Minneapolb  to  eastern  and  southern  connections  ac 
Clinton,  Iowa,  and  to  tap  the  coal  mine*  in  that  aection. 
Pr  liroinary  surveys  have  been  made,  and  the  distance 
■  ■  aa  the  lino  is  laid  out  on  paper. 

Railroads,—  Tba  State  Board  of  Equali- 
sation reports  the  tola!  number  of  n>ll«*  or  railrnad  in 
Nebraska  at  8,8*0;  total  a>ersscd  Tarnation.  IU.Hom, 
960.  as  Increase  over  last  year  of  !2,Oi*>.O0O.  Tlx. 
T-nlon  Pacific  and  other  Gould  line,  hare  K87  mile,  in 
Nebraska,  valued  at  10,788.317.  The  Burlington  rond 
and  leaned  line,  amount  to  B14  mile.,  assessed  at  ♦»>.- 
010,040. 

IrnxWRMtaTKO  AT  AlraxT,  N.  Y.— The  Tunnel  Ex- 
tension Company.  The  road  in  to  run  in  Atlantic  eve- 
nue,  Brooklyn,  about  8.000  feel.    Capital.  loO.OOO. 

SottTmnn  M:i«wt»  Lure— The  Milwaukee  ft  84. 
Paul  Company  baa  placed  Keren  large  construction 

Sngs,  Qtted  oot  with  iteam  plow,  and  other  grading 
pleiuonta,  along  the  entire  length  of  its  Southern 
Minnesota  route.  This  track  b  to  he  entirely  relafcl, 
and  all  the  bridges  are  to  be  reconstructed  or  nrplaced. 

Tita  New-toe  Circuit  Kaiuioad,— Prom  the  Boaton 
Journal  of  toe  3d  we  lee.ru  that  on  the  previous  day  the 
director,  of  tbe  Newton  Circuit  Railroad  filed  with  the 
Railroad  Commissioners  a  report  made  to  tbem  by 
U.  R  Hardy,  engineer  of  the  Boaton  ft  Albany  Rail- 
road, reiatlre  to  tbe  mi  r  re  v.  of  the  road  and  an  estimate 
of  tbe  coat  of  construction.  Tbe  proposed  route  nine 
from  Brookllne  to  Newton  Highlands  on  the  souther ir 
aide  of  tbe  Woonsncket  division  of  tbe  New  York  ft 
New  England  Railroad,  and  generally  immediately  ad 
jscent  thereto.  The  estimated  expense  is  tabulated  as 
follow.-  Section  A,  1405,008;  Section  B.  |l7S,lir»5; 
toUl,  s,vct,tlo7. 

Cnlcs.  tbe  negutiatlofiR  are  soon  SAiccesaful  that  are 
now  pending  between  the  New  York  ft  New  England 
Company  and  tbe  Boetou  ft  Albany  reiatlre  to  the  pur- 
chase of  that  part  of  tbe  Woonsncket  Branch  of  the 
former  road  between  Hrookllne  and  Newton  Highland*, 
active  work  In  constructing  ttilo  line  will  be  commenced. 
Locations  are  to  be  aaked  for  of  tbe  Newton  and  Brook- 
line  authorities  next  Monday. 

To  nt  Extehded.— New  RirtlHONP.  O.,  June  "0,_ 
Superintendent  Walker  and  General  Agent  Henley  are 
here  arranging  for  the  immediate  extension  of  the 'Ohio 
Hirer  Branch  of  thr  Cincinnati  and  Eastern  Railroad  to 
Moscow,  eight  nnlea  east  of  New  Rich  morel. 
MtLWarKEE  ARn  l.»K>:  WtgamsAUU.  —Tbe  Mll- 
I.sttc  Winnebago  cfnriak  hare  now  defi- 
I  to  build  from  llshkosh  to  Neenab.  The 
Oshkaah  and  Nee  nan  will  be  directly 
In-side  tbe  Northwestern  track,  the  west  line  fence  of 
the  Northwest  right  of  wav  being  the  east-line  fence  of 
the  Milwaukee  and  Winnebago  route. 

Minor*)  Railbhad  Extkxsiun.  Hiawatha.  Kan  . 
June  1  —The  last  rail  of  tbe  Miwoori  Pacific  Extension 
wax  laid  at  Ererct.  in  Ibis  county,  today.  A  pajnen- 
ger  train  of  railroad  meo  from  Atchison  will  vlelt  Hia- 
—  and  be  entertained  by  our  city  au- 


mmi*  total  of  last  year,  which  was  between  nine  thou- 
sand and  ten  thousand  mllea  Tbe  fact  la  that  during 
tbe  first  five  months  of  IJiSM  there  bare  barn  built  an 
one  hundred  and  twenty  lines  of  railroad  11,480  miles  of 
track.  Considering  that  only  1 ,600  miles  had  been  built 
at  thia  time  last  tear  and  that  building  increases  rap- 
idly the  latter  half  of  tbe  year  it  would  be  a  logical  con- 
clusion that  tbe  total  of  this  year's  building  ofieraUwuii 
would  be  83,000  miles,  but,  of  course,  this  figure  will 
not  be  reached.  There  are  at  least  three  hundred  and 
fifty  line*,  corerlng,  at  a  moderate  estimate,  a  total  ot 
ia.iXXt  miles,  upon  which  work  is  either  now  In  progwe 
or  H  proposed  to  be  commenced  during  the  present 
year. 

(Comparatiyely  few  new  railroads  are  being  projected 
this  rear  and  it  is  prohahle  that  tbe  mileage  of  construe 
tioo  will  be  leas  this  year  than  it  was  last-  Editor  En- 
oiskeri.vi  News). 
Wore  Cumsjejicxo. -Construction  has  tieen  begun  on 
Vara  Crux  and  the  Pacific 


A  Neat  Bon  v*  —  W  lueton  Brothers,  the  contractors 
on  the  Chippewa  Pall*  &  Northern  road.  effered  tticu- 
emplnyea  11,000  If  they  would  complete  the  grade  h~ 
tween  Chippewa  Falls  and  Bloomer  by  June  1.  The 
grade  was  c — 
bonus. 

Forces.—  A  general 
«  all  orer  toe  country. 
Je  aero  ready  to  condemn  the  Iron 
wit  for  reducing  forces.  In  regard 
roes  tbe  Cincinnati  >oiasirrr  ears 
cut  nff  every  employe  that  could 
be  spared,  and  in  Indianapolis  eren  went  so  for  as  to 
order  tbe  telephone  out  of  tbeir  local  office.  On  tea 
Pennsylvania  Company  a  lines  west  of  Pittsburgh, 
within  tbe  past  thirty  days  3,500  men  bnve  been  ills 
charged,  1,000  of  whom  were  on  tbe  Pittsbnrgh,  Cm- 


Crmsio  Dow» 
forces  la  taking  pli 
months  ago  tbe  \* 
Mountain  manage 
to  cutttagiiown  ol 
that  tbe  Wabash  has  cut 


St. 
le  ill 


a  lor 


CANALS 


Tnx  l/>rr*vir.i.E  Watch  Power  ard  Isnuivrarxr 

Compart.  -Hon.  Proctor  Knott,  President,  and  Col.  S. 
Taylor,  Superintendent,  of  this  company,  hare  been  on 
an  extended  tour  through  New  England  to  examine  into 
the  utilisation  of  water  power  in  that  industrious  section 
of  tbe  country. 

Promoters  or  the  Herri  n  -.  CaxaL  bill  will  en- 
deavor to  hare  it  inserted  in  the  River  and  Harbor  bill. 


Extra  trains  hare  heea 
I  every  leak  ha*  been  tAopped. 
h  were  taken  off  the  Indian- 
■nd  tbe  yatd  force  on  all  linn 
■her  p/eriautlonary  aieosares 
nings  bare  been  taken,  all  ra- 
il businesa  and  etHisequent  light 


THE  Baldwin  Ls.-omo4.lve  Works  are  building  thirty 
locomotives  for  tbe  Reading  Railroad. 

The  Bavamxah  ft  Pacific  Short  Lute  Railroad 
f>>.  has  been  organised  to  bnlM  a  line  from  Savannah 
to  Columbus.  Us.,  about  8,10  miles.  Cental!,  :t,00o,i«x>. 
Directors.  W.  W  Wright,  Phinehaa  Prouty,  Alexander 
L.  Chew.  Joseph  S,  I -a  wis,  all  of  Genera,  New  York  ; 
and  F.  E.  Burk,  of  Americas.  Sumter  County,  Georgia. 

Rjulwat  PrtorERTT  fir  I^u'wiasj a.  —  From  a  state- 
mant  read  by  Mr,  Wheelix-k,  representing  the  New 
Orleans  Pacific  Railway  Commny.  before  the  Ivnuisiana 
Leiiielative  Committee  oo  Railroads,  at  Bab>n  Rouge,  on 
May  31,  we  take  following  items:  "  Of  railways  which 
are  ocuipleted,  1  may  mention  the  Louisville  &  Nosb- 
rllle,  formerly  the  New  Orleans  A  Mobile;  the  Jackson 
road,  the  Morgan  road,  the  Ltniisiana  Western — la  all 
comprising  &30  miles  of  railway  In  the  State  of 
Lonl*iana.  The  following  roads  are  In  proceee  of  con- 
struction :  The  New  Orleana  Pacific,  from  New  Orleans 
to  Shreveport.  386  mllee,  running  through  the  part-hes 
of  JeAerson.  St  Ctiarlee,  Ht  James,  St.  Joba, 
Ascension,  Iberville,  West  Raton  Rouge,  Pointe  Coupee, 
St  Landry.  A royellea,  Rapides,  Natchitoches.  Do  Sun, 
Sabine  and  Caddo.  Tba  Arkanaaa  Branch  of  tbe  Nsw 
Orleans  Pacific,  from  Alexandria  to  Knobel,  Arkansas, 
126  miles  In  l»uusiann.  running  through  the  parishes  of 
Rapides,  Grant,  Cataboala,  Caldwell,  Ouacbita  and 
MoreJiouse.  Tbe  Yicksbui  g,  Bhrereport  61  Texas,  800 
miles,  running  through  the  perishes  of  Madison,  Rich- 
land, Oiierbita,  Jackson.  Bienville.  Webster,  Bonier  and 
Caildo.  Noreheastern,  from  New  Orleans  to  Meridian, 
In  Louisiana  50  milee,  running  through  the  pa  rlxlies  of 
Orleans  and  St.  Tammany  Natchei.  Rrd  Hirer  6t 
Texas,  from  Vidalia  to  the  Sabine  River,  ISO  mllea,  run- 
ning through  the  parlsbes  of  Concordia,  Catahoula  and 
Rapides.  New  Orleans  ft  Mississippi  Valley,  from  New 
Orleans  to  Memphis,  on  the  east  bank  of  the  Mississippi 
River,  130  miles  tn  Louisiana,  running  through  the 
parishes  of  Orleans,  Jefferson.  St.  diaries,  St  John, 
Aasiiniptlim,  East  Baton  Rouge.  East  Feliciana  and 
West  Feliciana.  Mississippi  Valley,  from  Vidalia  to 
Arkansas  City.  108  miles  in  Louisiana,  running  through 
the  parishes  of  Coocordia,  Tensas.  Madison  and  Carroll. 
Southern  Pacific,  known  as  the  Huntington  road,  fiom 
VTermilionville  to  New  tirlean^,  1310  nodes,  running 
through  tbe  parishes  of  Lafayette,  St.  Martin  and  Iber- 
ville. Showing  nearly  1,100  miles  of  railway  proj-ctcd 
by  responsible  parties^ 

"RaiLROap  property  in  Georgia  increased  two  and  a 
quarter  million  dtllar*  In  value  last  year. 

A  BlO  SALART.— Tba  trunk-line  presidents  have  ad- 
ranced  Pool  Commissioner  Fink's  salary  to  EB0.000  per 


<  Pike  Ciihtsuctk  Let  —Proposals  far  the  grading, 
graveling,  stonework,  culverts  and  bridges  of  certain 

.  pikes  were  received  by  Samuel  Craig,  C.  E-,  at  Wane- 
koneta,  Ohio,  nn  May  81.  The  following  awards  havo 
been  made  :  Elliott  Pike  sold  to  A.  P.  Rinehart.  of 
Llniopoiia.  Ohio,  for  !0,031.  Barth  Pike  sold  to  Wil- 
liam Berth,  of  New  Bremen,  O  .  for  !»,750.  Amster- 
dam Pike  sold  lo  Lewis  F.  Wellmao.  of  New  Bremen, 

0.  ,  ror  11,000.  Cumberland  Pike  sold  to  Reed.  Berry 
A  Martin,  of  Versailles,  O..  for  !r.,S8o.  Oeyer  Pike 
sold  to  Wibon  U  Bailey,  lie  !**»  P.  0.,  Auglaize 
County,  Ohio,  for  »H,H00. 

Pavuto  CotrrEACT  Let.  — Tbe  contract  for  paring 
I  'ongrees  avenue.  New  Have*.  Couo..  from  Cedar  street 
to  Bond  street,  with  Telford  pavement  has  been  awarded 
to  Messrs.  C.  w.  BlakealeeAt  Son  A  portion  of  Brewery 

i  sbrsvst  is  asm  to  be  paved  with  Belgian  blocks. 

[    CojrmsiTw  rx>R  Comstruotiow  —  NobwaLK,  O..  June 

1.  — Contracts  for  the  construction  of  tbe  Wheeling  at 
l^akc  Erie  sbope  here  have  been  let  to  D.  K.  Creamer  At 

I  Co,,  of  Toledo,  for  gao.ooo.  exclusive  of  foundations, 
which  are  to  be  done  by  the  yard.  Work  will  begin  a  i 
once,  and  will  be  pushed  with  all  rsssable  rapidity. 

I  Stkext  Cohtbacts  Let  in  St.  Papu  Mrxin.—  The 
Boani  of  Public  Works  haslet  the  contract  f<ir  grading 
Tenth  >.tr<»t  from  Nirayette  avenue  to  Jackson  ktr-et  to 

1  Kimar  ft  Morton  at  !H,*Vi0,  and  that  for  constructing  a 

|  sewer  an  Third  street  waa  given  to  A.  J,  trooper  for 
!8,4ki7.  The  award  of  contracts  f  ir  naviog  Si-Tenth 
street  from  Jackson  to  Kittson  was  laid  orer.  The  low- 
est bid  was  that  of  L  H.  Patcbeo.  t*t,S0n. 

BUXX.DIHG8 

IVatii  Hvtt.niiroei. — The  Senate  las  passed  bills  au- 
thorising the  ■  -  ir,,ini'  lion  of  four  new  public  buildings; 
one  st  Concord,  N.  II.,  at  a  cost  of  !800,000;  one  at 
Pcossmla,  FIs.,  at  a  cost  of  fM>0,0UU;  one  at  Mar- 
quette. Mich.,  at  s  cost  of  !100,000,  and  one  at  Brook- 
lyn, N.  Y.,  at  a  cost  of  !800,000. 

New  Hotel.— Nineteen  thousand  dollars  baa  been 
subscribed  towards  building  a  new  hotel  In  George- 
town, Ky. 


clnuall  at 
taken  off 

This  week  six  train  gaiii 
apnlia  ft  St.  Louis  road, 
has  been  reduced.  0 
against  a  shortage  In  eai 
dlcating  an  unusually  di 
receipts. 

Laroe  Pat-rola, — When  the  Pennsylvania  Railroad 
shops  in  Altoona  are  In  full  operation  they  employ 
8,800  men,  and  tbe  pay  roll  machos  1170,001)  p-r 
irn-ntb.  The  estlmsted  value  ot  the  Pennsylvania  utitts 
at  that  point  is  *:«•', <-»-«  >,'■».*). 

Waoesj  til  Bohtox  —  The  Aldermen  of  Boaton  bare 
c incurred  in  an  order  authorising  a  rj-per-cent, 
in  laborers'  wages,  p 
than  11.80  a  day  or 


BRIDGES 

Tbe  KjcybToue  Bridge  Co.  b  putting  up  a  new 
bridge  over  the  MonangAlielA  River,  at  Browu»Tlue, 
Pa, ,  for  the  Peansy Ivanla  R,  R.  Co. 

The  Forth  Bridue.— Tbe  bill  for  tbe  conatraction  of 
the  Forth  Bridge  has  been  paared  by  a  Select  Committee 
of  tbe  House  of  Commons.  It  I*  estimated  that  43.000 
tons  of  steel  will  he  used.  In  it*  construction,  and  thai  it 
will  cost  A'  1,780,1X10 

A  Ml.rjtEAPOUB  Bridoe.—  Tbe  three  iron  spans  for 
tbe  new  Plymouth  avenue  bridge  are  now  in  place,  and 
the  structure  is  accommodating  the  travel  in  tba: 
tioti  of  the  city.   Tlie  employes  of  the  Canton  Bridge 
Company  are  al-o  attarlilr- 


Company 
luleled  6(»ns. 

A  VntoraiA  Bruhje  Repaired.— Mayo's  Bridge, 
over  tbe  James,  at  Richmond,  la  being  thoroughly  over- 
hauled and  repaired. 
I    Bridue  to  be  Bcilt.— The  fine  bridge  at  Emersoa, 
1  carried  away  by  the  floods  on  tbe  Hed  River,  is  to  be 
I  replaced  by  an  iron  structure  to  cost  146,000,  of  wrack 
tbe  Doioinkio  government  gives  130,000,  tbe  citr  ot 
I  Kinenon  Ho.000,  and  Manitoba  18,000. 
]    RailjuiaD  Briikie.— Washikotoh,  June  i  —Tbe  bits 
passed  authorising  the  construction  of  a  railroad  bridge 
!  across  the  Sault  Ste.  Maria  Rlrer,  between  Lake  Super- 
ior and  Lake  Huron,  with  tbe  purpose  of  oooneciliuE 
with  the  Canadian  railroads 


The  Southern 
Houston,  Tex.,  are 


,11,. 


pACirtc  sHors,  to  be  kocated  in 
to  cover  an  area  of  l.'aJOxl.W.'Oft., 
A  rouml-house 
with  44 stalls  to  aci-omm-state  44  locomotives;  an  uSlce. 
80x110;  oil-house,  38x80;  store-room,  30x100;  machine 
shop,  lGOxHtO;  transfer  table  andpit,80i84S:  foundry, 
70x84U,  with  twocupolaa;  bran,  foundry,  88x00;  engine 
room,  80x50;  paint  shop,  7Ox*D0;  iron-bouse,  30x30; 
blsck-mtth  sotsp,  aOslOS;  boiler  shop,  80x75;  car -shop 
100x800,  with  coal  bins,  large  water  tanks,  etc.,  equal 
to  the  supply  of  this  vast  enterprise. 

Tug  oirnar-etorw  of  the  new  13,000,000  Produce  Ex- 
change to  bo  built  in  this  city  waa  laid  on  the  nth, 
with  tbe  usual  interesting  ceremonies  of  such  occasions. 
Passjckuer  Depot,  —Tba  Detroit  J*ree  fVeaa  nays : 
•It  has  hecn  doflnitelv  decided  that  a  Dew  po»v..,iu;er 
depot  snail  be  hutlt  in  this  city  for  the  Mlchlgnu  Cen- 
tral Railroad  Company  upon  the  situ  of  the  present 
structure.  The  new  depot  will  cost  1140,000  to  ll.VV 
000,  but  work  will  not  be  commenced  until  after  Mr. 
•"  iderhDt  returns  from  New  York  and  approrcs 


A  New  Jerset  Bridoe  Finished.—  The  oars  crossed 
tbe  bridge  to  Sea  Isle  City  for  the  first  time  on  June  £. 

New  MsstiAi-HrhtTTs  Bridok.—  The  select  men  of 
Ambenit  have  ordered  of  tbe  Corrugated  Iron  Com  nan) 
of  New  Britain,  Ct .  an  iron  bridge  to  take  the  place  of 
the  wooden  one  across  Freshmen  River  at  Mill  Valley, 
and  expect  to  have  It  In  position  by  August. 

New  LtvoR  Bridoe. — A  joint  committee  representing 
tbe  city  and  town  of  New  Haven.  Conn.,  have  author- 
ised the  City  Engineer  to  make  tbe  necessary  surveys, 
and  to  pre  on  re  plans  and  estimates,  for  a  isew  Iron 
bridge  to  replace  the  old  structure  known  as  Tomlin- 
son's  bridge  Tbe  location  of  the  bridge  is  at  the  hnsd 
of  the  heritor,  where  it  is  joined  by  tbe  Qiiiuiiir^sr 
KlV'-r,  and  near  the  wbsrres  of  the  New  York  ft  New 
Haven  Steamboat  Company.  The  proposed  bridge 
will  bo  about  400  ft  in  length,  and  will  probably  con- 
sist of  two  fixed  spans  of  about  185  ft.  each,  and  a  pivot 
f  pan  of  about  150  It. 


The  PimtBt'RiJH  Bftm 
J  twenty  new  bridges  and  I 


illK 


orki 


-  four  munlbf,  day  and  night. 


i.ny  have  orders  for 
eh  ahead  to  employ 


CONTRACTS 

Lt.  Cot,  Til  on.  UkcOLKCaset.  V.  S.  Roglnrei.  Wa»k 
ington,  D  C.  will  receive  prop.ew,l»  for  an  hydraulic 
elevator  till  June  80. 


Is  soon  to  be 
College, 


year 


A  Street  railway  is  to  be  Ituill  at  Columbus.  M  it*. 
Railroad  Bvuvdliu  t»  the  Urited  States—  The 


.treet  I 

Socnrnr  Bitldiho.  —A  _. 
erected  by  the  Slinoa  Phi  Society  of 
BtacostofKeiMWO, 

New  Hotel,  This  Citv.— Plans  have  been  filed  in  the 
Bureau  of  Buildings  by  Robert  and  Ogden  Ooelet  for 
r,  new  and  extensive  hotel,  which  tbey  Intend  to  build 
on  tbe  nortbest  corner  of  Broadway  and  Forty -third 
alreet. 

Expeseite  Villa  — A  contract  has  lieen  signed  for 
baildinE^^.OOO  vUU^Are^nt^R  I  .  for  Prof. 

New  Mki  jans  ts  experiencing  a  building  boom,  over 
18,500.000  having  so  far  been  invested  in  new  buildings 


ingot 


Tnx  Laruebt  Ihkl  e. — Tbe  Patent  OdW  on  the  6th 
bssted  418  regu'ar  patents,  11  designs  0  reissues,  16 
certificates  of  registration,  and  7  certificates  of  regis- 
tration of  labeb.  Tbe  recvipis  fnan  the  above  source 
were  115,008.  This  li  the  lnrge-jt  weekly  issue  ever 
mode  by  the  office. 

Incorporated.— The  Noribwrirtcrn  Iron  Company  1 ' 
Duluth,  Minn.,  filed  articUe  of  incxirporation  with  tbe 
secretary  of  Stat-.  Tlie  capital  or  the  compsnv  t» 
180.000'  divided  Into  800  shares  of  1US  each  The  in 
corjHjrators  are  F.  S.  Farr,  Lars  Nelwn  and  It  S.  Ro-e 
of  Muskegon,  Mich  .  nod  Ji.ehut  Everts  of  H.iluth, 

be  rompleted  byJuly  L 

Dt-RASOO  I  ror  MortTTAOt  -Tbo  wonderful  moun- 
tain of  Iron  ore  two  miles  oorlbweet  of  Durance, 
'■"icn.^ has-been  iniry-lisaed  by  a  Csllfoniis  firm  Tor 

bavc'l^n  b£wt™&Z*»T  'so  ZT»"aiT 

AYcW. 

The  bath-hoc  ax  PotrsTtrrig  of  the  ci  ty  of  New  Haven, 
Conn.. have  decided  to  have  an  additional  floating  batli- 
I  bouse,  ami  have  located  it  on  Mill  Ri  var  at  the  foot  cf 
IWu^Ueet^  Tl»  puni  lire  now  bein«  pre  pared  at  tbs 
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TIIK  WEEHAWKEN  TUNNEL. 

The  New  York,  West  Shore  *  Buffalo  Railway 
commences  at  Weeltawken,  New  Jersey,  paaaee 
through  the  hills,  turning  to  the  north,  keeping 
along  the  line  of  the  Hudson  River,  striking  Haver 
straw.  West  Point.  Newburgh,  Kingston,  and  at 
Uoeymans  Junction.  dividing,  the  main  line  going 
to  Buffalo,  and  the  branch  to  Albany.   Thr  hille 


owing  to  its  location,  progTeas  ia  only  made  in  an 
easterly  course. 
Tbeae  chart*  were  sank  the  following  depth*  : 

So.  lassr.  porul  l«l  ft 

"  «    Hit  » 

"  3  1 '»  " 

"  i  m  ■« 

*  »  as  » 

Tin-  cross-section  mnorarcments  are  8  by  IS 

ft. 


laid  as  rapidly  as  the  heading  advances,  and 
pushed  to  the  bottom  of  the  shaft.  The  hoisting 
machinery  consists  of  a  Copeland  and  Bacon  en- 
gine located  In  a  little  ahed  at  the  mouth.  Two 
wire  cables  extend  from  the  drum  of  the  engine 
to  two  platforms,  ao  placed  in  regard  to  the  ropes 
that  one  is  descending  while  the  other  i*  ascend- 
ing. The  loaded  car  is  run  upon  one  of  these, 
raised  to  the  surface,  where  it  is  taken  by  a  looo- 


tWk  t.-I'ROFILE   SHOWING   COMPLETED  SECTIONS. 


upon  the  west  aide  of  the  Hudson  commence  in  a 
small  ridge  opposite  New  York  bay  and  extend  in 
a  northerly  direction  along  the  bank  of  the  river 
and  at  varying  distances  from  it.  All  the  railroad 
lion  reaching  Nrw  York  City  through  New  Jersey 


Descending  shaft  No.  1.  we  visited  the  eastern 
heading  to  examine  the  method  of  excavating. 
Five  Rand  drills  were  at  work  rapidly  opening  a 
receptacle  for  a  dose  of  high  explosive,  whose 
pent-up  forces  were  to  be  liberated  by  the  agency 


FIG.  i. 


motive  to  the  place  assigned  for  its  load.  To  re- 
lieve the  work  of  water  a  Worthing  ton  pump  is 
placed  at  the  foot  of  each  shaft  and  is  supplied 
with  steam  by  the  boilers  at  the  mouth. 

Air  for  the  drills  is  furnished  by  Ave  Rand  com- 
pressors placed  at  the  eastern  side  of  the  work. 

No  support  will  be  required  for  the  naif  of  the 
tunnel  for  about  three  quarters  of  its  length:  the 
remaining  portion  will  be  supported  by  brick 
masonry  two  feet  thick  and  set  in  Portland 
cement.  From  the  base  to  the  beginning,  of  the  arch 
excavated  rock  will  be  used.  The  method  of 
bracing  is  clearly  shown  in  Fig.  2.  when  the  loose 
material  is  held  back  by  beams  of  wood.  When 
a  sufficiently  firm  resting  place  cannot  be  found  at 
the  spring  points  of  the  arch  vertical  pieces  are 
added  which  are  supported  from  the  bottom. 
These  timbers  are  12  by  11  In.,  and  an  placed  as 
to  admit  of  the  brick-work  without  their  removal, 
as  indicated  in  the  drawing.  When  deemed 
essential  additional  security  is  obtained  by  running 
other  limbers  above  those  already  mentioned,  bit 
In  a  longitudinal  direction. 

The  tunnel  is  27  ft.  wide,  21  ft  high— or  It 


have  found  a  formidable  barrier  in  this  ridge,  ami 
when  the  height  prevented  sn  irpen  cut,  have  been 
obliged  to  resort  to  tunneling. 

During  the  early  part  or  I  In*  week  we  visited 
the  tunnel  at  Weebawken.  now  Uing  built  by  the 
above- mentioned  company,  under  contract  with 
Messrs.  Smith,  Uiplry  A  Coleman,  and  under  tbe 
guidance  of  the  Superintendent,  Mr.  J. P.  Stanton, 
thoroughly  inspected  Ibe  work.  Eitcnsive  dock 
facilities,  designed  for  the  accommodation  of 
both  passenger  and  freight  traffic,  are 
now  being  constructed  at  tbe  river  end.  There 
will  be  twelve  piers  of  ample  site  to 
permit  of  tbe  easy  handling  of  freight,  separated 
one  from  tbe  other  bydeep  water  slips.  Tracks 
lead  from  the  tunnel  to  each  of  the  piers.  Sonth 
of  these  is  the  passenger  station  and  ferry,  one 
line  from  which  will  land  at  tbe  foot  of  Forty- 
second  street,  and  another  line  will  go  down  town 
to  a  point  not  yet  determined.  Just  south  of  the 
station  a  round-house  will  be  located.  Such  ad- 
ditional tracks  and  shops  as  may  be  neoeaaarv  will 
be  placed  on  the  meadows  at  the  New  Durham 
end  of  the  tunnel. 

The  profile  (Fig.  1 1  shows  the  contour  of  the 
bill  and  the  positions  of  the  portals  and  of  the 
shafts.  Work  was  begun  just  fifteen  months  ago 
and  five  shafts  have  been  sunk  from  tbe  top  of  the 
hill  to  the  grade  line  of  tbe  tunnel.  From  thr 
foot  of  these  shafts  work  bos  bweo  pushed  in  both 
directions,  with  the  exception  uf  No-  5,  in  which, 


FIG.  8. -CROSS  SECTION   OF  TUNNEL. 


of  electricity,  All  the  men  leave  the  tunnel  when 
a  charge  ia  to  be  exploded,  returning  after  things 
have  quieted  down.  The  loose  material  is  placed 
upon  can  running  upon  two  tracks,  which  are 


from  the  top  of  tbe  rails  to  the  center  of  the  arch 
—and  the  roof  semi-elliptical.  Fig.  8  presents 
a  cross-section  with  a  maximum  engine  and  car, 
The  distance  between  the  centers  uf  tb»_tr»ck  will 
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be  13  ft-,  the  clearance  between  oara  8  fL,  and 
between  the  aide  of  too  oats  and  the  wall  I  ft.  9  in. 

Rapid  progress  has  been  made  since  the  com- 
mencement of  the  operations  just  fifteen  months 
ago,  the  amount  now  finished  being  shown  in  Un- 
shaded portioua  of  the  profile  drawing  Kir.  1. 
The-  rate  daring  May  in  the  east  heading  of  shaft 
No.  I  was  66.3  ft.:  timbering !  delayed  operations 
in  the  other  beading.  The  combined  progress  of 
both  heading*  i"  shaft  No.  2.  wan  S3  ft. ;  shaft  No. 
8,  1*1  ft.;  No.  4,  M  ft.,  and  in  No.  3,  66  ft., 
making  a  total  for  the  month  of  SOT  ft.  The 
total  amount  now  finished  is  2.429  ft.,  and  there 
remains  to  be  done  1.371,  making  a  total  length 
of  4,000  ft.  The  amounts  finished  at  each  shaft 
ore  us  follows: 

FirooaMporW  to  shift  1  ♦*?  " 

••     abaft  I  to  abaft  *  gt  „ 

1  ••     •'    9   9M 

,<     3  ••     ••    4  W 

-     1  ••     "  .a  

Total  ef  Un  " 

Extending  from  the  eastern  to  tho  western 


The  approach  cut  to  the  western  extremity  will 
be  2,700  ft.  long,  and  is  being  rapidly  pushed 
toward  completion. 

The  approximate  quantities  excavated  and  to  be 
excavated  are:  In  the  tunnel,  80,000  cubic  yards; 
in  shafts  8.000  yards,  and  in  the  approaches, 
180,000  yards. 

In  order  to  avoid  tduup  curves  the  mouth  of  the 
eastern  portal  will  be  trumpet-shaped,  the  en- 
largement beginning  about  100  ft.  back.  The 
increase  wiU  be  to  SO  in.  width,  and  •  pro 
portional  height. 

The  force  consists  of  an  average  of  450  men  hi 
the  tunnel,  working  in  two  shifts  of  twelve  hours 
each.  The  number  on  the  approach  is  200.  The 
plant  consists  of  5  Rand  compressors,  about  M 
Rand  drills  (In  operation  day  and  night),  4  loco- 
motives (2  at  the  western  approach,  1  on  top  and  1 
at  the  east  end),  2  steam  excavators,  1  Wake 
crushers  and  boilers,  hoisting  engines  and  electric 
light  apparatus  at  each  abaft. 


WEST  C3L- 

~~~~ —  — ^T^^iRr^ 

HORZ    •  26/'«r 

 '^mp^ 

1 

□ 

HO.  4. -LONGITUDINAL   VIEW  OF  BASIN. 


supply  of  electricity.  The  dynamo  motors  I  saw 
were  all  of  the  same  general  type-  They  all  had 
moving  armatures  actuated  by  interrupted  enr- 
rents  and  reversed  poles.  Opposite  to  these  were 
fixed  electro  magnates  excited  by  Induced  cur- 
rents. They  worked  very  well  and  were  easily 
■nonaged.'' 

Of  Faure's  batteries  he  saw  "a  very  large  number. 
They  are  really  Gaston  Flante's  batteries  and  he 
should  receive  the  credit  for  them.  Faure  modi- 
fled  the  Plant*  battery  and  the  apparatus  exhib- 
ited by  him  should  lie  called  Faure's  modification 
rather  than  Faure's  battery,  as  it  is  generally 
termed.  Plant*'*  batterv  consisted  of  the  lead 
plates  with  the  nimlnm  deposited  upon  them  by 
electricity  I  Faure's  modification  was  the  mechan- 
ical instead  of  the  electrical  coating  of  the  lead 
with  nimrum.  The  result  of  bis  modification  has 
been  to  make  tbe  battery  more  instantly  effective 
than  it  was  before.  While  Faure  has  made  a  most 
important  improvement,  I  do  not  think  that  the 
credit  of  the  invention  should  be  taken  from 
Plante." 

"  Do  you  think  the  invention  of  these  secondary 
batteries  is  an  important  one. 

"  Unquestionably.  I  think  that  it  will  solve  the 
problem  of  the  domestic  u»e  of  electricity  for  pur- 
poses of  illumination  and  as  a  source  of  power.  If 
each  house  ran  have  In  it  a  store  of  electricity 
such  as  one  of  these  batteries  furnishes,  the  lights 
and  power  wanted  enn  be  supplied  and  the  nst- 
tery  can  be  resupplird  say  once  a  day.  This  will 
make  the  supply  constant  and  much  more  to  be 
depended  upon  than  the  system  of  tapping  tbe 
wires.  It  makes  (hi-  sou  roe  of  tbe  electricity  used 
■n  u  bouse  individual  and  completely  under  the 
oonirol  of  the  householder.  This  I  regard  as  un 
im|»>itunt  prerequisite  to  any  general  use  of  eli  e- 
iriritvln  houses.  Hy  the  way.  Plante  received  a 
gold  medal  from  the  exhibition,  while  Faure  got 
•  mm-  of  lower  grade."" 

THK  HISTORY  AND  STATISTICS  OF  AMERI- 
CAN WATBR- WORKS. 


portal  on  the  summit  of  the  hill  is  a  railroad,  | 
crossing  the  morass  shown  in  tbe  profile  by  means 
of  a  trestle,  with  side  tracks  at  each  shaft.  Near 
the  western  extremity  are  three  Blake  crushers. 
The  crushed  rock  is  thrown  over  the  western  side 
and  will  be  used  as  ballast  when  needed. 

At  the  western  approach  we  found  two  steam 
excavators  at  work — one  upon  each  track.  The 
rock  is  loosened  immediately  in  advance  of  the 
machine  by  blasting,  when  it  is  lifted  and  dumped 
into  caxa.  which  are  hauled  by  a  locomotive  to  the 
dumping  ground. 

A  short  dlslance  from  the  western  portal  the 
nuk  suddenly  dips,  forming  a  basin,  us  shown  in 


APPLIED  ELECTRICITY. 

Prof.  A.  Graham  Bell,  the  inventor  of  the  tele- 
phone, for  which  invention  he  received  a  gold 
medal  at  Ihe  recent  Paris  Exhibition,  and  also  tlie 
ribbon  of  the  Legion  of  Honor,  returned  from 
Europe  on  the  Servia  on  the  12th.  He  expressed 
himself  much  plessed  with  what  he  had  seen  at 
tbe  exhibition,  the  most  important  features  of 
which  were  the  electric  lights  and  the  transmitted 
power  machines.  He  said:  "  The  display  of  elec- 
tric light  was  very  fine  indeed.  The  electric  motors 
and  the  railways  were  extraotdinary.  I  think  that 
the  use  of  electricity  to  transmit  power  is  going  to 
bring  about  a  revolotlon  in  mechanical  appliances, 
The  power  transmitted  is  not  less  than  50  per  cent, 
of  that  applied  to  the  dynamo-electric  generators. 
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FIG.  5.-SY8TEM   OF   PILING  TO   1'REVF.NT   1  FN  LOW   OF  WATER. 


in  Fig.  4.  This  was  filled  with  sand  covered 
with  a  layer  of  clay.  Much  trouble  has  been  ex- 
perienced from  the  water,  and  a  trench  two  feet 
by  two  feet  six  inches  has  been  built  to  carry  tbe 
surplus  away .  Thin  relieved  the  work  to  a  certain 
extent,  but  as  the  water  still  gave  much  trouble 
while  excavating  a  system  of  piling  was  adopted, 
as  shown  In  Fig.  5.  As  the  water  flowed  from 
north  to  south  through  the  depression  it  was  pro- 
posed to  sink  two  systems  of  abort  piling  seven 
feet  a|art  about  half  filled  with  stone,  as  shown  in 
tbe  il  hi  strut  ion.  The  filling  bas  been  omitted  and 
only  the  piling  driven.  This  plan  is  being  carried 
out  on  the  north  side  of  the  cut  and  has  resulted 
in  an  almost  perfect  exclusion  of  tbe  water  from 
the  work. 


and  as  a  method  of  utilizing  power  at  a  distance 
it  is  undoubtedly  the  best  that  has  yet  been  disoov. 
ercd,  Water-falls,  the  tides. any  natural  sourceof 
power,  for  example,  may  be  used  to  work  the 
dynamos,  and  the  electricity  may  be  taken  almost 
any  distance." 

He  considers  the  electric  railway  quite  practi- 
cal.    He  says:  "  I  rode  in  that  of  Siemens,  and  I 
examined  all  of  them  carefully.    They  get  rid  of 
the  locomotives  entirely,  because  the  power  is  ap- 
plied directly  to  the  axles  of  Ihe  cars.   The  Sie- 
mens road  has  a  wire  running  alongside  of  the 
track  upon  which  a  traveling  pulley  is  carried. 
With  elevated  roads,  hewevrr,  it  would  not  be 
difficult  to  insulate  the  two  rails  ami  make  them 
tbe  conductors  for  the  electricity.    This  could 
;  also  be  done  on  surface  roads,  but  there  would  al- 
:  ways  be  tbe  difficulty  that  any  conductor  lying 
I  across  the  track  would  deprive  the  train  of  its 


1  Continued1  from  page  IBB.) 
ocrxxrai. — w  mxn. 
Winona.  Minnesota.  In  1st.  44"  1  N.,  long.  Hi" 
40  W.,  on  the  Mississippi  Rivsr,  la  on  a  plateau  It 
lo  13  ft.  above  the  river,  and  surrounded  by  bluAV 
Settled  in  1M1,  it  was  incorporated  as  a  city  in 
1857. 

Water-works  werehullt  in  1*70  by  the  city,  after 
plans  by  1.  B.  Fellows  mid  J.  J.  Randall.  The 
supply  is  taken  from  two  wells  of  10  ft.  and  It  ft. 
diameter,  near  the  river  hank.  These  wells  are 
about  a  mile  apart.  From  one  of  them  the  water 
la  pumped  by  a  Make  pump,  and  from  tbe  other 
by  a  Knowles  pump,  each  in  a  mill,  and  the  pump- 
ing i«  done  by  contract.  The  water  Is  pumped 
directly  Into  tbe  mains  under  an  ordinary  pressure 
of  (XI  lbs.  For  fire  service  the  pressure  can  be  In- 
creased to  180  lbs.,  the  limit  of  a  safety  valve  on 
the  main.  Tho  use  of  direct  pumping  Is  not  con- 
sidered satisfactory,  and  n  stund-pipe  210  ft.  high 
i  and  4  ft.  in  diameter  is  now  in  course  of  construc- 
tion, and  two  pumping  engine*,  one  of  l!. 000. 000 
gallons  capacity,  with  a  4*rmiptmnd  condensing 
engine,  and  one'  of  8,000.000  gallona,  with  a  com- 
pound duplex  high-pressure  engine.  Distribution 
Is  by  cnBt-iron  pipe  nf  from  16  lo  l-ln.  diam- 
eter, of  which  8  miles  are  in  use.  with  90  fire 
hydrants,  81  gates  and  800  laps.  For  service  pipes 
both  plain  and  galvanined  iron  are  used. 

Tbe  population  in  1880  was  10,208.  snd  the  daily 
consumption  about  400,000  gallon*. 

The  works  have  enst  1100,000.  The  additions  now 
in  pmsrrees  will  cost  $50,000.  The  bonded  debt  is 
$40  000,  bearing  7  percent,  interest.  The  expenses 
in  1881  were  $M0u,  and  the  receipts  tl.VGO. 

The  works  are  managed  by  a  sjsflal  committee 
of  the  Common  Conncfl. 

A.  W.  Gage  Is  the  chairman  of  the  Water  Com- 
mittee. 

CccXXIX.— owgssnoBo. 

Owensboro,  Kentuckv,  in  lat,  87'  47'  N.,  long. 
87'  8"  W.,  is  on  the  Ohio  River. 

Settled  In  1816,  it  was  incorporated  as  *  city  in 
1890-  Water-works  were  built  hy  a  private  com- 
pany in  1879,  taking  the  supply  from  the  Ohio 
River  and  pumping  directly  into  the  mains  by  two 
Holly  steam  puinin  with  steam  cylinders  of  35-in. 
and  pumps  of  14-in.  diameter  and  28-in.  stroke. 
The  ordinary  pressure  is  40  lbs,  and  the  Are  pres- 
sure 100  to  140  lbs. 

Distribution  >  hv  cast-iron  pipe  of  from  10  to  4  in. 
diameter,  of  which  8  miles  are  laid  with  76  fire 
hydrants,  25  gates  and  400  taps.  Tbe  city  pays  f>V 
per  year  for  each  hydrant.  For  service  pipes,  lead 
iuhI  galvanized  Iron  are  used. 

I  The  population  in  1880  was  10.000  and  the  daily 
|  consumption  230.0110  gallona. 

The  capital  stock  of  the  com  pan  v  is  180,000. 

There  is  a  I  loaded  debt  of  $100,000,  at  ■  per  cent. 

Tho  receipts  m  !*1  were  $14,000  No  further 
financial  statistical  are  given. 

H.  P.  Martin   is  the  Superintendent,  H.  H. 
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i  the  His^retnry  and  Treasurer  and  Samuel 
'  the  ( M-nrrnf  Manager. 

CCCXXX— KADISOX,  ISO. 
Madison.  Indiana,  in  lat.  88"  46  S.,  long.  811'  23 
W.,  is  on  the  Ohio  River. 

It  was  incorporated  ax  a  town  in  1825  and  an  a 
city  in  1838. 

Water-works  were  built  liy  the  city  in  IK49, 
after  the  plana  of  Thomas  J.  Godman  anil  under 
the  direction  of  Theodore  R.  Scow  den,  C.  E. 

The  supply  la  taken  partly  from  springs  and 
surface  water,  impounded  by  a  dam  across  a 
ravine,  the  reservoir  holding  6,000,000  gallons,  and 
partly  from  the  Ohio  River.  The  wat«r  ia  pumped 
by  a  plunger  pump  of  9>,  in.  in  diameter  and  IS- 
in.  stroke,  into  two  reaerroira  212  ft.  above  the 
river,  one  of  them  betas  80  ft.  in  diameter  and  20 
ft.  deep,  and  the  other  73  ft.  in  diameter  and  18  ft. 
deep. 

Distribution  hi  by  cast-iron  pipe  of  from  13  to  4-in. 
diameter,  of  which  8  mikra  are  in  use,  with  106  tire 
hydrants,  100  galea  and  800  tape.  Service  pipes 
are  of  wrought  iron.  The  population  in  1880  was 
0.009.   The  dally  consumption  is  400.00V  gallons 

The  works  have  cost  9100,000.  which  is  the 
amount  of  the  bonded  debt  at  8  per  cent,  interest. 

The  receipt*  in  t881  were  $ 6,000  and  the  expense* 
of  maintenance  $5,000. 

The  works  an-  managed  by  three  Trustees  elected 
by  popular  vote. 

( Iharlea  K.  Godman  is  the  (Superintendent  and 
A.  C.  Plague  the  Secretary. 

IViSS].-    1-Hl.iMi.  PA. 

Ashland.  Pennsylvania,  in  lat.  40'  48  N..  lung. 
76*  18  W. .  is  mi  Malionoy  Creek,  in  a  mountainous 
region. 

Settled  in  1848,  it  was  incorporated  as  a  borough 
in  1887. 

Waterworks  were  built  in  1876  by  the  borough, 
after  plans  of  Isaac  8.  Caaain,  C.  E..  taking  the 
supply  from  Little  Mahanoy  Creek,  a  mountain 
stream  which  has  its  source  on.  Broad  Mountain, 
1,400  ft-  above  the  sea.  A  atone  dam  backed  with 
clay,  built  acmes  the  stream  Smiles  from  the  town 
and  345  ft.  above  it.  forms  a  reservoir,  from  which 
the  water  is  conveyed  to  the  town  in  a  124a.  oast- 
iron  pipe,  27,400  ft.  long,  and  ia  distributed  by  8 
miles  of  cast-iron  pipe  of  8  to  8-in.  diameter,  with 
90  fire  hydrants,  84  gates  and  450  taps. 

Service  pipes  of  lead  and  of  wrought  iron  are 
used. 

The  population  in  1880  was  6,014.  The  con- 
sumption is  not  known. 

The  works  have  cost  $68,100.  ami  the  total  re- 
ceipts have  been  $10,483.07.  The  bonded  debt  is 
$M,UO0,  at  rt  and  4  per  cent,  interest. 

The  expenses  in  1881  were  $1,589.99,  and  the  re- 
ceipts $"",H40, 

The  works  are  managed  by  three  Commissioners 
elected  by  the  borough  Council. 

Fred.  Rodrian  is  the  Buperinlenilent. 


H*  46  N., long. 82"  56  W, 
«rith  numerous  valleys  and 
ailed  the  "  second  bottom  " 
k  and  Apple  creek*.  There 
I  in  two  miles  over  which 


Distribution  m  by  two  miles  of  8-in.  and  6-ln 
oast  iron  pipe,  with  24  ure.hydrants,  4  gat 
40  laps.    Herviee  piissi  are  of  wrought  iron. 

The  |w  pulntinii  in  1680  was  1,896.  The  consump- 
tion is  not  given. 

The  works  have  cost  $19,000.  The  bonded  debt 
is  $5,000,  at  7  per  cent,  interest.  No  further  finan- 
cial statements  nrc  given. 

The  works  an1  managed  by  a  committee  of  the 
Council.    O.  F.  Northrop  is  Chairman. 

ccexxxtv.— n-smAKwocg. 
TunkhanniH-k,  Pennsylvania,  in  lat  41'  82"  N,  , 
long  75  57  W..  is  in  a  valley  two  miles  long  and 
one  mill*  wide,  surrounded  by  hills,  and  on  the 
Susquehanna  River,  at  the  mouth  of  Tunk  bannock 
Creek.  There  is  about  40  ft.  difference  of  eleva- 
tion in  the  town.  Settled  in  1780,  it  was  incorpo- 
rated as  a  borough  in  1844. 

Water-works  were  built  by  a  |>rivate  company  a 
number  of  rears  ago.  taking  lite  supply  from 
springs  and  conducting  it  through  the  town  by 
bored  logs.  The  date  of  construction  of  these  works 
has  not  been  furnished.  In  1870  the  work*  were 
reconstructed  after  plans  of  Uarvcy  Sickler.  The 
water  i»  taken  from  four  springs  about  1'4  miles 
from  the  town,  supplemented  in  dry  seasons  by  a 
small  mountain  stream  draining  about  square 
mile  ami  fed  by  springs.  The  water  of  this 
stream  i*  collected  iu  a  small  hox  reservoir  150  ft. 
above  the  town.  Distribution  is  by  four  mile*  of 
nut-iron  pi]*',  of  from  8  to  3  in.  duiiii- 
eter.  with  10  tire  hvdrants,  9  gates  and  150 
taps.  The  town  paid  for  putting  in  the 
and  pays  $5  per  year  for  each  one. 


are  of  wrought  iron,  lap- welded. 

Tim  |x>pulation  supplied  ' 
sumption  is  not  known. 


is  1,500.  The  daily  con. 


Wooster,  Ohio,  in  lat 
in  a  hilly  country  w 
streams,  w  what  is  cm 
binds  between  Killbut 
is  a  difference  of  Ic 
the  oitr  extends,  of  890  ft. 

Settled  in  I809,it  was 
1817  and  aa  a  city  in  i860. 

Water-works  were  built  by  the  city  in  I860  after 
the  plans  of  Emit  I»w,  C.  E..  taking  the  supply 
from  springs  yielding  60,000  gallons  per  day,  arid 
the  drainage  of  a  wnter-sheH  of  about:  II.'  square 
mile*.  A  dam  of  puddled  earth  800  ft.  long  and 
20  rt.  high  impounds  the  water  in  a  reservoir  of 
'H  »™MPn»l  10  (t.  deep,  and  ISO  ft.  uls.ve 

the  lower  part  of  the  city. 

The  supply  is  insufficient  ami  the  quallt  \  of  the 
water  in  summer  is  bad.    An  additional  supply, 
by  pumping  from  a  stream  which  passes  through  | 
the  lower  part  of  the  town,  is  in  contemplation. 

Distribuli  on  is  by  81^  miles  of  cast-iron  pi|ie  nf 
from  12  to  4-in.  diameter. with  88  firs  hvdrants,  30 
gates  and  230  taps. 

Service  pipes  are  of  galvanized  iron. 

The  population  in  1880  was  5.9S3,  and  the  dailv 
■  onsumption  SOO.tiQO  gallons. 

The  works  have  cost  $85,000.  There  is  a  bonded  I 
debt  of  $50,090  at  7  per  cent.  Interest. 

The  expenses  in  1881  were  $400  and  the  receipts 
$1,800.  *H 

The  works  are  managed  hv  throe  Trustees.  O. 
0.  Coovei  is  the  Secretary,  ami  M.  M.  Smith  the 
Superintendent. 

RocheUe.  Illinois,  in  lat.  41  55  N.,  long,  tt'  U" 
W.,  is  on  the  Kaitc  River  iu  a  rolling  country. : 
Water-works  wen- built  in  1877  hv  the  city,  after  [ 
plans  by  George  C.  Morgan,  taking  the 'supply 
from  springs  in  an  old  quarry  yielding  about 
300,000  gallons  per  day.  The  reservoir  holds  about 
12.tXW.n00  gallons.  The  water  is  pumped  directly 
Into  tbs  main*  by  two  WorthingVnn  duplex  en- 
done  erected  in  1880.  Tbeordi- 
is  40  lbs.  and  the  fire  pressure  100 


The  capital  slock  of  the  company  is  . 
The  works  have  cost  $15,000  and  tl 

have  been  $10,0110.    There  is  no  debt. 

The  cxis-nsc*  in  IHfl  were  $300  and  the  receipts 
$1,400. 

In  the  spring  of  1875,  after  very  cold  weather, 
with  no  snow  on  the  ground,  about  5,000  ft.  of  pipe 
laid  4  and  5  ft.  below  the  surface  froze  and  burst. 
Loose,  gravelly  soil  froze  deeper  than  clay.  The 
pipes  were  rrlaid  from  6  to  12  In.  deeper,  and 
covered  with  coal  culm  and  spent  tan  bark. 

Harvey  Sickler  is  Secretary  and  Manager  of  the 
company. 

tXX'JUtXV.—  WARWIig,  N.  V. 

Warwick.  New  York,  in  lat.  41"  15  N..  long. 
7P  12  W..  is  iu  a  hillv  and  rockv  country,  on 
Misturken  Creek.  Settled  in  1719,  it  was  incorpor- 
ated as  a  city  in  1867, 

Water-works  wete  built  by  the  city  in  1872, 
after  plans  of  Charles  Caldwell,  taking  the  supply 
from  a  small  stream,  about  a  mile  from  the  city, 
and  150  ft.  alsive  it.  impounded  by  an  earth  ilam. 
Ihstrilsitioa  ia  by  4  miles  of  cement-lined 
wrouglil-irou  pipe,  with  37  fire  hydrants  and  15 
nates.  The  uuiuber  of  taps  is  not  given.  Service 
pipes  are  of  wrought  iron. 

The  population  in  1880  was  1,050.  The  consump- 
tion is  not  known. 

The  works  have  cost  $*O,O0u.  The  bonded  debt 
is  $1 1,000,  at  5*,  per  cent,  interest. 

The  cxis-nse*  are  very  small,  and  the  receipts 
IB  MOO  were  $7(KI. 

"a"?.  Vad'ufimT1 


There  are  20  fire  hydrants,  10  gates.  125  Up*  and 
20  meters.  While  Hamilton  was  an  incorporated 
citv  It  paid  $1,720  per  year  for  hydrant  service.  In 
1880,  after  the  While  Pine  mining  excitement 
which  created  the  town  had  died  out,  the  popula- 
tion was  500  and  the  daily  consumption  10,000 
gallons. 

Prom  the  reservoir  a  pipe  conveys  the  water 
two  miles  across  a  deep  valley  and  up  the  side  of 
Treasure  Mountain  to  the  reservoir  level,  where  a 
third  pumping  station  is  placed,  and  the  water 
lifted  700  ft.  through  miles  of  pipe  to  the  sum- 
mit of  Treasure  Mountain  and  Treasure  City. 

The  water  pumped  now  is  chiefly  used  for 
mining. 

The  works  cost  $880,000.  No 
statements  are  furnished. 

Samuel  Liddle  is  the  Engineer 
ferment. 

(TO  BE  IXlSTtXCTCD  l 

ACKJiowT^i)ut«it8T».— The  receipt  of  statistics, 
as  follows,  is  acknowledged  with  thanks:  From 
Harvey  Sickler,  Secretary  and  Manager,  statis'ics 
and  water  rates  of  the  water-works  of  Tunkhan- 
nock,  IV  From  Frank  Rents,  Town  Clerk,  sta- 
tistics and  water  rates  of  the  water-works  of  Ash- 
land, Pa.  From  P..  F.  Vail,  Water  Commissioner, 
statistics  ami  water  rates  of  the  water-works  of 
Warwick.  N.  Y.  From  O.  F.  Nonhrup,  Chairman 
Fire  and  Water  Committee,  statistics  and  water 
rates  of  the  water-works  of  Rochelle,  IU.  From 
H.  P.  Martin,  Superintendent,  statistics  and  water 
rates  of  the  water-works  of  Owensboro,  Ky.  From 
A.  W.  Gage,  Chairman  Water  Committee,  statis- 
tics and  water  rates  of  the  water-work*  of  Winona. 
Minn.  From  Samuel  Liddle.  Chief  Engineer,  sta- 
tistics of  the  water-works  of  Hamilton.  Nevada. 
From  M.  M.  Smith,  Superintendent,  statistics  and 
water  rates  of  the  water-works  of  Wooster.  0. 
From  A.  C.  Pogue,  Secretary,  statistics  and  water 
rates  of  the  water-works  of  Madison.  Ind. 


F.  TIMBER  CUL- 


IXAXXiVI. 

Hamilton.  Nevada,  in  lat.  31T  12  N.,  long.  115' 
39  W.,  is  in  mmeral-bearing  limestone  mountains 
8,500  rt.  alsive  sea  level. 

.Settled  In  1867,  it  was  incorporated  as  a  city  in 
1869  and  disincorporated  in  1876. 

in  1869  water-works  were  built  by  the  Eber- 
hurdt  Miuing  Company  after  plans  of  11.  W.  Von 
Schmidt,  C.  E. 

The  supply  is  taken  from  niapah  Springs,  three 
miles  east  of  Hamilton,  where  the  water  issues 
from  a  fissure  in  the  limestone  rook  with  an  average 
flow  of  1 ,200,000  gallons  per  day.  There  is  scarcely 
any  rain  there  and  no  apparent  water-shed.  The 
source  is  supposed  to  lie  In  a  mountain  range  60 
miles  to  the  north.  At  the  first  pump  station,  15 
ft.  below  the  spring  level,  two  Cameron  steam 
pumps  with  steam  cylinders  22W  in.  and  pumps  of 
10-in.  bore  and  60-in.  stroke,  lift  thi 


RAILWAY  TIE  AND 
TIVA 

A  St.  Louis  paper  says  : 

The  preservation  of  railway  Ilea  and  bridge  tim- 
bers from  the  destructive  moisture  of  the  soils  and 
climate  of  the  Southwest  has  long  been  a  trtroble- 

|  some  problem  among  the   railway  manngers. 

:  Several  works  representing  large  capitals  have 
l>een  established  here  for  the  treatment  of  wood 
by  the  creosote  and  other  processes,  which  increase 
its  durability,  but  the  treatment  is  quite  expensive. 
Some  railway  men  have  concluded  that  the  nilan- 
tus  and  catalpa  will  prove  to  be  the  cheapest  and 
most  durable  wood  for  tie  and  bridge  timbers. 

!  One  company,  whose  road  extends  chiefly  over 

j  prairie  lands,  is  having  a  large  plantation  seeded 
for  these  trees  in  equal  proportions.  Doth  the 
catalpa  and  ailantus  are  readily  propagated  from 
the  seed,  and  bear  seed-pod*  abundantly.  Another 
comjiaoy,  whose  road  enters  Texas,  la  arranging  to 
plant  several  hundred  acres  of  these  trees  in  that 
State.  Even  the  Iron  Mountain  Company,  who 
probably  own  more  heavily  timbered  land  than 
any  other  in  the  country,  have  contracted  for  the 
cultivation  of  a  catalpa  farm  near  one  of  their 
stations  in  Missouri.    On  this  road  are  catalpa  ties 

,  that  were  laid  nearly  fifteen  years  ago,  and  are 
apparently  as  sound  as  ever.  It  is  authenticated 
that  in  Southern  Ohio,  where  one  species  of  cat- 
alpa is  indigenous,  there  are  posts  and  timbers  of 
this  wood  that  have  bean  in  ground  a  full  century 
and  yet  show  no  signs  of  decay.  These  are  hardy 
trees,  and  of  a  very  rapid  growth.  Although  the 
ailantus  is  an  importation  from  China,  still  it  and 
the  catalpa  seem  to  find  in  climates  and  soils  of 
Missouri,  Arkansas  and  Texas  just  what  they  re- 

.  quire  to  thrive  upon.  It  is  now  certain  that  they 
will  for  some  years.  If  not  permanently,  receive 
extensive  attention  from  the  railway  managers  of 
the  Southwest. 


through  a  mile  of  12-in.  riveted 


water  500  ft. 
w  rough  t-iron 


Pipe  with  coat-iron  hub  joints  leaded.  The  pipe  is 
'4-in.  thick  for  the  lower  250  ft.,  and  !,  in.  above 


ond  pumping 

ir 


that.  It  frequently  bursts.  Th 
station  with  two  similar  pumps  then  "lifts"  the 
water  500  ft  more  through  similar  pipe.  The 
working  pressure  at  each  station  is  21*  lbs.  and 
aometimea  by  irregular  action  of  the  pumps  runs 
up  to  250  lbs.  To  relieve  the  pipe  compressed 
air  ia  forced  luto  4  air  chambers  on  the  line.  The 
water  is  delivered  into  a  stone  reservoir  holding 
200.000  gallons  on  the  summit  of  Momomoke 
Mountain,  500  ft.  above  Hamilton,  and  distributed 
through  14  miles  uf  3-iu.  lap-welded  wrought-iron 
tubing  of  No.  II  gauge,  with  cast-iron  sleeve 
couplings  ami  lend  joints.  This  pipe  has  proved 
too  light  for  the  service,  was  not  well  coated  with 
ospholle  and  has  rusted  through  in  wet  ground. 


THEY  ARE  MLESSINOS. 
Half  the  business  men  visited  by  newspaper 
solicitors  and  asked  for  advertisements  con- 
skier  the  newspaper  men  as  a  kind  of  inflic- 
tion of  Providence,  which  must  take  a  certain 
course  before  being  cured.  This  ia  error.  The 
newspaper,  instead  of  being  a  sort  of  visitation 
from  the  lower  world,  is  a  public  necessity,  and  for 
the  public  good.  Instead  of  dead-beating  its  way 
in  the  world,  it  thrives  upon  money  hard^sarned, 
and  for  which  it  frequently  pays,  in  one  way  or 
another,  two  hundred  cents  for  a  dollar.  Business 
men  have  mode  fortunes,  have  risen  from  poverty 
opulence,  simply  from  the  benefits  of  the  newB- 
impcrs  across  the  war.  The  money  the  newspa- 
pers make  is  handled  by  the  men  who  patronize 
with  their  business  navertiseinenU.  Some  men 
say,  with  a  sort  of  pride,  "We  never  advertise. 
It  s  t<K>  much  like  throwing  money  away."'  Per- 
haps so,  but  the  man  who  advertises  extensively 
lias  the  qualities  essential  to  business  success. 
The  advertisements  placed  in  papers  are  like  the 
kindheartedness  of  youth,  bearing  fruit  at  first 
and  reaching  into  the  years  wh  en  age  comes  on 
tpacf. -Raiding  (Pa.)  .VsM 
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itr— B  lo  Janus  W.  A  li.m«.  OSTA  «f  tbJO<mrT>al^ew^Yo»k 


»».— To  tli*  Unit***!   8tat««  ud 
tor  P.O.  order.  p*j>bb 


The  stimulus  which  has  poshed  forward  the 
projected  milnmti  line*  in  Mexico  haa  been  differ* 
rnt  in  many  respects  from  that  which  urged  the 
first  Pacific  across  the  continent.  The  latter  w« 
assured  of  u  through  traffic  from  tl 
countries,  which  would  instantly  be  of 
magnitude  to  pay.  and  which  would  be  soon  fol- 
lowed by  Increased  and  more  frequent  shipments. 
The  Mexioan  roada  will  not  rewire  a  through 
trade  of  remunerative  proportions  until  after  a 
market  shall  have  been  established,  and  until  the 
agricultural  and  mineral  resource*  shall  have  been 
developed.  That  tbey  are  vast,  and  are  only  await- 
ing a  judicious  application  of  energy  and  capital 
to  become  financially  successful,  is  well 
known.  Wealth  will  not  be  liberally  ex- 
pended in  any  section  when  the  result  can- 
not be  immediately  sent  to  a  market  de- 
manding such  effects.  The  railroads  will  ac- 
complish the  settlement  of  the  country,  the  rate 
of  advance  depending  largely  upon  the  climate, 
and  especially  upon  the  treatment  received  from 


it  ol  A <l vrrti«lii-[-   i>ac  loch.  12  Him*,  or**  iiwr 
|3.  on*,  month.  SO  Si:  toree  montha  (17:  all  nuintlu, 
-  %W,   elprcjjd  jsie  fOT^tar-cj  .pace  sS  E5 

1    jmi>  Al.1..'  in  bttaiK-*:  for  lojigw 


Artlclr*  for  Publication  iu  the  current  numbw 
Ahi:*ild  he  p-..-Wt«i  *t  thtt  omoe  of  [.uliUc*U.in  not  lAter 
tbsr.  Tl.iirA.Uj  rw)n-lB(-.  And  AdvertiwsnAsts  sot  IstAr  Ihss 
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of  irumi- 
in  going. 

Honesty,  perseverance  and  fearlessness  are  pre- 
requisites and  of  much  more  avail  than  money. 

Reports  from  all  the  roads  whose  lines  are  back 
from  Die  shcin-  in  the  mountainous  regions,  are 
meat  encouraging  as  regards  rapid  progress  and 
early  completion.  The  climate  Is  most  salubrious, 
and  the  trouble  experienced  by  foreigners  upon 
their  first  amviil  iilronst  entirely  ovcrcomr). 
Routes  along  the  coast  in  the  low  lands  are  suffer- 
ing for  want  of  both  engineers  and  laborers,  the 
climatic  influences  being  of  such  a  character  as  to 
almost  prevent  the  residence  of  individuals  for  a 
long  enough  time  to  become  accustomed  to  them. 


forwarded  for  biB  pe- 
rusal  and  answer.  The  letter  state*:  -  We  have, 
as  you  already  know,  secured  a  contract  to  dredge 
and  remove  earth  (to  the  depth  and  Width  of  the 
proposed  Panama  fans!)  for  several  utiles,  com- 
mencing at  Colon-Aspinwall.  Our  contract  em- 
braces the  removal  of  about  6,000,000  cubic  meters 
of  earth,  foe  which  we  are  to  receive  about  f 2,000,- 
000.  The  work  will  all  lie  done  by  patented  ma- 
chinery— three  '  Hercules  Dredging  Machines,' 
requiring  but  two  crews  of  7  men  each,  for  each 
day  of  18  working  hours,  and  will  complete  the 
whole  work  inside  of  18  months." 

It  is  claimed  that  this  dredge  is  particularly 
adapted  for  work  of  that  character,  and  in  a 
climate  so  severe  upon  the  men.  and  that  II  will  do 
the  "work  of  one  thousand  men  per  hour."  or 
SM.000  cubic  yards  per  day  of  16  hours.  Tie 
machinery  for  one  dredger  is  nearly  completed 
and  ready  to  ship  as  soon  as  the  hull  uf  the  boat  is 
ready  to  receive  it,  and  the  two  other  machines 
!  are  under  contract ;  the  estimated  cost  of  the 
three,  delivered  at  Goleo.  Asplnwall.  is  something 
over  1000.000.  The  writer,  In  a  note,  says  that 
'■  the  contract  was  awarded  to  Slavcn  Bros,  per 
Huerne,  civil  engineer." 

From  this  letter  we  learn  that  a  contract  lias 
actually  been  entered  into  for  a  certain  amount  of 
work  on  the  canal.  We  also  learn  that  no  work 
has  yet  been  done  at  Colon- AapiiiwaH.  nor  will  b* 
until  the  completion  of  the  three  dredge*.  We  re- 
gret that  the  writer  was  not  more  explicit  in  re- 
gard to  the  exact  character  of  the  work  to  be 
done,  the  distance  to  be  rxcavatexi,  the  dtepceal  of 
the  material,  the  contract  price  per  cubic  metrr, 
the  payments  on  the  contract,  and  many  other 
little  items  which  would  be  of  Interest.  We  would 
also  have  liked  a  description  of  the 
dredger. 

TO  HARNESS  NIAG-ARA. 


The 

I  in  the  Journal  of  the 
(ton  » ill  be  a  description  of 


"Coo- 
to  be  pub- 


with  the 


:  N.  P.  R.  R-The  fol- 
utde  in  the  east 

face  of 
Junel: 

True  ASA 
Linear  per  oat. 

feet  "iaaT 

.  117  177 

■  as  3.<s 

.  LH«  A  M 

April    183.5  A  52 

May  M7.4  « 

Tot 

succeeding  month  shows  a  decided  la- 
in the  rate  of  progress,  attributable,  in  a 
measure,  to  more  systematic  methods  of 
working.  The  material  through  which  the  tunnel 
passes  is  granite.  Prills  run  by  compressed  air 
are  used,  and  high  explosives  for  the  blasting. 
The  total  length  is  8.850  ft.,  and,  as  work  is  pushed 
day  and  night,  the  present  rate  of  advance  will 
auon  pierce  the  mountain. 


gungt  from  the  interior  succumbed  to  the 
work  and  the  weather.  The  importation  of 
negroes  from  New  Orleans  was  a  total  failure,  and 
we  now  learn  that  the  road  is  being  built  by  a  force 
of  about  300  Mexicans  who  have  become  thor- 
oughly acclimated.  We  learn  from  a  recently 
returned  engineer,  who  was  engaged  on  this  work, 
that  only  from  28  to  80  miles  of  track  have  been 
laid  from  Tampico,  although  operation*  were 
commenced  about  one  year  ago.  They  are  now 
working  in  both  directions  from  a  point  about 
San  Luis  and  Tampico.  The 
line  has  been  completed  for  s  distance  of  800 
the  city  of  Mexico,  and  is 


bleiispect.  The 

ia  good,  the  local  traffic  paying  well  at 
and  growing  rapidly. 

The  salaries  paid  engineers  range  from  $180 
(Mexioan  money)  and  expenses,  for  level  men,  up. 
Laborers  get  75  cents  per  day  of  ten  hours  on  the 
branch  road,  and  it  la  probable  that  this  cava  be 
reduced  when  the  tine  reaches  the  interior. 


ing  its  Intention  to 
Niagara,  and  by  the  aid  of 
therewith  furBiah  light,  heat  tind  power  lo  any 
one  who  has  the  requisite  moneys  to  pay  therefor 
and  who  may  reside  in  any  city  in  North  America, 
These  attacks  upon  the  beauties  of  Niagara  seem 
to  occur  periodically,  and  almost  all  of  them  have 
been  pronouncAMi  feasible  and  received  the  endorse- 
ment of  eminent  men  of  science.  The  stogie  ex- 
c  eption  that  we  now  recall  was  lo  that  of  tbs 
citisen  of  the  U.  8.  A.  who  was  asked  while  gaz- 
ing at  Vesuvius  when  in  active  operation,  "If  they 
had  anything  in  America  to  equal  that  T'  The 
quietly  responded :  "No!  but  we  have  a 


THE  PANAMA  CANAL. 

For  some  time  past  there  haa  been  but  little  mat- 
ter—purporting  to  be  information— In  regard  to 
the  progress  being  made  on  the  canal.  The  politi- 
cal side  of  tJ 
yet  as  our  ■ 

but  in  the  prsclioJ  execution  of  tbs 
in  the  means  by  which  the  project  is  to  become  s 
fact,  we  have  had  only  the  most  meager  items  to 
present. 

On  May  34  we  sent  a  letter  lo  Messrs.  Huerne, 
81a ven  A  Company,  of  Baa  Francisco,  request- 
ing information  in  regard  to  s  contract  for  certain 
work  on  the  canal  which  we  understood  had  been 
signed  to  them .  Early  this  week  we  received  a 
reply  beaded  Nevada  City,  Cel.,  and  signed  by 
"  Slaven  Bros.,  per  O.  P.  Pell,  of  New  York  City," 


curred  on  the  < 

The  project  of  a  chain  of  mills  fed  by  i 
mense  sluice  came  to  naught,  for  what  i 
do  not  remember. 

.  That  of  another  enterprising  citizen — from  the 
I  East — who  wanted  to  build  a  huge  water-wheel  to 
turn  a  shaft  extending  through  the  Suites,  and 
let  any  body  "  belt  on  "  who  so  desired,  failed  of 
accomplishment  for  some  unaccountable  cause. 

Now  we  have  the  electric  scheme,  which  is  per- 
fectly practicable.  The  force  of  gravity  acting 
upon  the  water  would  give  ample  power  to  gene- 
rate all  the  electricity  needed  ;  copper  wires  of 
convey  the  current  to  any 
would  drive  the  nutchui- 
ery  in  all  the  factories.  There  is  no  doubt  thai  all 
the  apparatus  essential  to  the  success  of  this 
scheme  could  be  placed  in  position.  The  questions 
of  waste  of  power  at  the  falls,  loss  of  electricily  at 
each  end  and  during  transmission,  do  not  enter 
into  the  problem,  as  the  source  of  all  is  inex- 
haustible—even  in  dry  weather  there  would  be 
more  than  enough  of  the  tumbling  water.  Money 
is  all  that  is  wanted  |  but  this  la  likre  other  ventures, 
and  capitalists  are  very  wary  in  regard  to  ex- 
penditures. 
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Should  tlte  undertaking  prove  successful,  a  few 
faJJii  in  South  America,  a  good  sized  one  in  both 
Africa  and  Au&tralin.  one  or  two  in  the  Himalaya* 
for  Asia,  and  unite  a  large  one  for  Europe,  and 
we  have  the  inhabitant  of  the  earth  supplied 
with  a  servant  ready  at  any  time  to  do  their 
bidding. 


WASHINGTON    WATER  SUPPLY. 


The 


bill  before  the  House  u(  Representatives 
to  increasing  the  water  mpply  ol  the 
District  has  been  named.  An  nmendinent  pro- 
vides that  the  cost  of  the  improvement  snail  he 
annually  computed  uud  stated  by  the  Treasurer  of 


has  issued  the  following  order  :  Mr.  F. 
Leach.  Jr..  having  resigned  the  position  of  an- 
nuitant engineer  of  the  Rio  Grande  division,  Mr. 
H.  L.  Marvin  is  hereby  appointed  his  successor, 
under  the  title  of  resident  engineer.  All  employe* 
of  the  engineering,  track,  bridge  and  building, 
nml  water  service  departments,  heretofore  report- 
ing to  Mr.  Is  tu  b.  will  report  to  and  obey  orders 
from  Mr.  Marvin,  whose  address  will  be  San 
Marrial.  N.  M. 


ERA-STr*  W. 
denre,  42  l)o 


known 


annually  included  in  the  District  tax  levy,  and 
paid  to  the  United  States  Treasurer,  and  that  any 
surplus  of  water  rents  over  the  running  expenses 
of  the  works,  and  the  paying  of  prior  interest 
cluu-gra  now  existing,  shall  also  la'  paid  to  the 
Treasurer  and  cmdited  to  the  account  thus  created 
until  it  is  paid. 

The  execution  of  this  bill  will  afford  an  ample 
supply  for  the  residents  as  well  as  the  government, 
both  for  the  present  and  the  near  future.  Thecntirs 
cost  of  the  works  up  to  the  present  time  has  been 
about  SJ..O0O,  000.  and  the  daily  rate  of  supply  tuts 
been,  in  round  numbers  •.•fl.MU.iKJOgsllons.  The  ex- 
of  »l,.W0.00».  in  accordance  with  the 
of  the  bill,  will  tacicasc  the  supply  to 
There  have  l»-en  laid 
1TJV  miles  of  mains,  exclusive  of  service  |iipes,  and 
these  are  subject  to  the  control  of  the  geneial 
government.  I  Hiring  the  past  ten  years  the  an- 
nual   receipts  from   water  rents  have  averaged 

♦mono. 


Jolts  Nouts.  a  Philadelphia  contractor,  put  in 
the  only  but  that  was  given  for  the  paving  and 
keeping  in  repair  of  the  highways,  bridges,  etc., 
in  the  Chestnut  Hill  district  for  the  present  year. 
The  amount  was  ft,  100,  which  was  rejected  by  the 
Commissioner  of  Highways,  who,  upon  read  vert  1s- 
ing.  let  the  -mm-  work  upon  a  single  bid  for 
ti.MO.  Nolen  brought  suit  and  has  obtained  an 
injunction  restraining 
awarding  the  contract.  It  is 
that,  in  the  advertlsemei 

mlswoner  failed  to  reserve  the  customary  right  to 
reject  any  or  all  bids,  and  that,  therefore,  Nolen 
being  the  only  and  consequently  tho  best  bidder  is 
entitled  to  the  contract.  We  have  not  learned 
the  decision. 


Smith.  A.  P.  P.,  died  at  ins  resi- 
minick  street,  on  the  12th  Inst.  He 
tive  of  Mansfield.  Conn.,  and  was  well 
iroughout  the  country  as  a  consulting 
He  was  the  first  to  receive  the  degree 
of  Doctor  of  lliyucal  Arts  from  the  New  York 
University.  H»  had  been  connected  with  the 
(Xs-an  Steam  Navigation  Company,  the  Collins 

line,  the  New  York  A  Havre  Steamship  t  'otnpany.  scRaUM-nt 
the  New  York.  New  Orleans*  Havana,  the  Mer-      A  recent  English  invention  consists  of  a  steam 
chants'  Steamship  Company,  the  Norwich  4  New  i  propelled  boat  for  navigating  the  water  below  tha 


PERSONAL. 


of  Water 

J.  C.  Jajiex  is  chief  engineer  and  superintendent 
•i(  oonstructiou  of  the  Canadian  Pacific  Railway. 

Mb.  P.  C.  Ham>  has  been  appointed  Chief 
Engineer  of  the  San  Pete  Valley  Railroad,  with 
office  at  Wales,  Utah. 

THK  English  Civil  Engineer  Hough*  is  to  be 
knighted  for  his  successful  work  in  the  erection  of 
the  new  Eddystone  Lighthouse. 

The  firm  name  of  PaNcoaist  *  TaRR,  of  2k  Piatt 
street,  this  city,  manufacturers  of  water  and  gas- 
to  Pancoast A 


|  York  Transportation  Company,  and  the  North 
I  America  Steamship  Company,  cither  engineer-in- 
chief,  constructing  engineer,  or  superintendent  of 
machinery.    He  di  signed  and  constructed  the 
New  Oilcans  water-works. 

IJoiix  ScoTT  Ki  ssxij.,  the  famous  engineer,  died 
in  Umdou  on  tike  9th  inst. 
John  Scott  Russell.  M.  A  .  K.  R.  S. .  Vkce-1're.i- 
■  lent  of  the  Institution  of  Civil  Engineers  and  the 
Institution  of  Naval  Architects,  eldest  »on  of  the 
Rev.  David  Russell,  was  born  in  the  Vale  of  Clyde 
in  IKON,  and  rev-ehed  his  education  at  the  uni- 
versifies  of  Edinburgh,  St.  Andrews  and  Glasgow, 
graduating  from  the  tatter  at  the  age  of  lft.  He 
early  evinced  a  liking  for  practical  mechanics,  and 
his  father  permitted  him  to  take  employment  in 
i  the  workshop  as  an  engineer,  afterwards 
him  in  his  stndics  in  cognate  sciences. 


surface.  In  its  arrangement  and  construction 
longitudinal  stability  rodders  are  provided,  oper- 
ated by  means  of  a  hydraulic  engine,  whereby  the 
horizontal  position  of  the  vessel  is  preserved.  The 
valves  of  the  vessel  are  controlled  by  a  swinging 
pendulum.  The  vessel  ks  caused  to  ascend  or  de- 
scend in  the  water,  by  the  revolution  of  screw- 
propellers  mounted  on  the  vertical  axis  at  it*  side*. 


LfErr.CoL. 


Oen. 

Sunday  afternoon,  aged  «  years. 

Mr.  C.  S.  Dwkiht  has 
gineerof  the  Chester  *  Lenoir  (N.  O.) 
Company  :  Mr.  James 
treasurer,  and  Mr.  R.  E  Waddill.  road-master. 

J.  O.  MaCKUS,  for  many  yems  chief  engineer  of 
the  St.  Lawrence  *  Otlawn  Railway,  has  been  ap- 
pointed chief  engineer  of  the  entire  Midland  Rail- 
way Combination  between  Toronto  and  Ottawa, 
embracing  the  different  links  and  railways. 

Mlt.  E,  S.  CHEKBEoroH.  formerly  City  Engineer 
of  Boston,  now  Consulting  Hoard  of  Public 
Works,  thi*  city,  has  been  paid  $1,000  for  advice 
and  report  on  the  drainage  of  tho  city  of  Winni- 
peg, and  hi*  services  retained  for  one  year  at  a 
salary  of  1)3.000  as  consulting  engineer  on  drainage 
and  sanitary  matters. 
Me.  Vebplanck  Own*,  superintendent  of  the 

Mr.  Fred. 

of  the  United 

,  a*  the  naturalist  of 


in 

yisung  engineer  was  selected  to  suitply 
porarily  the  Chair  of  Natural  Philosophy  in  the 
University  of  .Edinburgh.     From  tbi*  time  his 
career  as  a  practical  engineer  and  shipbuilder 
t«-came  decided.    While  at  Edinburgh  lie  built 
several  small  boats  few  canal  and  river  navigation, 
and  constructed  steam  carriage*  for  common 
mads,  which  ran  between  Paisley  and  Glasgow. 
In  London  he  constructed  four  large  steamships, 
|  the  Teviot.  Tay,  Clyde  and  Tweed,  for  the  West  | 
|  India  Rival  Muil  Company.    As  n  shipbuilder  he  1 
inveatigattd  the  laws  by  which  water  opposes 
resistance  to  the  motion  of  floating  bodies,  and  be 
established  the  existence  of  the  -  wain  of  transla- 
tion-oil which  he  founded  his  ••  Wave  Systom." 
In  this  science 
in  a  few  year*. 

wave  principle  was  the  Wave;  then  followed  the 
Scott  Russell,  the  Flambeau,  the  Fire  King,  the 
Great  lirilain,  and  finally  the  lev Lathan  ship  the 
Great  Eastern,  so  closely  counrctcd  with  the 
history  of  Atlantic  cables.  He  was  elected  Fellow 
of  the  Royal  Society  of  London  and  member  of 
the  Institution  of  Civil  Engineers,  of  which  he 
was  Yk'C- President,  He  was  also  a  meinlH-rof  the 
British  Association.  He  was  one  of  the  founders 
of  the  Institution  of  Naval  Architects,  and  con- 
tributed to  it  many  valuable  papers.  He  compiled 
a  large  treatise  on  "The  Modern  System  of  Naval 
Architecture,  for  Commerce  and  War;"  also  a 
work  entitled  "Special  Technical  Education  for 
the  English  People. '  In  IH71  he  came  before  the 
with  hi.  scheme.  "The  New  Sooal  Alii- 
by  which  ho  aimed  at 
political  parties  and  improving  the  » 
condition.  His  writings  on  the  naval 
railway  cars  with  their  freight  and  passengers 
received  ukucli  attention,  and  the  system  he  pro. 
has  I ueu  adopted  at  many  points  with 


Edison  *  invention  for  thi*  week  consists  of  an 
impioveraent  of  the  telephone;  its  object 
particularly  directed 
regulator  for  the  vibrating  diaphragm  in  the 
mouth  piece.  The  whole  of  the  diaphragm  1*  free 
i  to  vibrate  under  the  action  of  sound.  The  tension 
regulating  device  Is  at  one  side  of  the  diaphragm, 
and  a  »pr  ng  Is  employed  which  acts  to  press  the 
diaphragm  toward  the  tension  regulator. 
xuvfj.  I'Kis  "Xhh  of  psodixiku  colokkk  potvbks 
ntoH  puotihibaidm. 
This  improved  way  of  photograph  coloring  con- 
sists of  tike  following  successive  steps :  first,  in 
fixing  the  paper  on  which  is  the  picture  to  a  plate 
of  glass,  by  means  of  a  cement  composed  of 
amyluro.  water,  nitrate  of  strontia,  granulated 
sugar  and  gum  arabic;  ■ 
all  the  paper  fiber  by  1 
film  adhering  to  the  ( 
with  a  hot  solution  of 

fourth,  coloring  the  lack  of  tlie  picture  ;  fifth, 
excluding  air  from  the  same  by  cementing  an- 
other glass  tran*|>arcnt  plate  to  the  back  of  the 
first,  and  retouching  the  colors  on  the  back  of  this 
plate;  and.  sixth,  applying  a  third  plate  or  board 
set  back  of  theaecoud  | 
with  colored  fabrlv 

IlKVtfE  FOR  CXOSTNa  WTSIsiW  RHITTTKRK  OF  1 
Ul'lLOIHOS  IS  CASE  OF  FIRE. 
This  invention  relates  to  a  method  of  rapidly 
releasing  self-closing  shutters  from  the  fastenings 
which  hold  them  open.    Its  object  is  to  provide 
for  the  closing  of  such  shutters,  in  cose  of  an  ex- 

frora  the  outside  as  well  as"*the  Inside  ofthebuild- 
ing,  so  that  the  shutters  can  ordinarily  be  left  open 
for  a  limited  time,  thus  allowing  exterior  access 
to.be  bad  to  the  windows  for  throwing  streams  of 
water  iu  case  of  fire  within  the  building,  and  ac- 
complish this  ohji-ct  by  means  of  vertical  rods  or 
chains  supported  in  position  between  tin-  windows 
and  capable  of  being  moved  longitudinally.  These 
rods  are  connected  with  bell-crank  levers  so  ar- 
ranged with  relation  to  the  fastening  by  which 
the  shutters  are  held  open  that  '.he  verthtal  move* 
menta  of  the  rod  and  consequent  oscillation  of  the 
bell  crank  levers  detaches  the  1 
shutters,  and  thus  releases  the 
action  of  tho  springs  by  which  they  are  i 


Engineer   of  the 
Fe  Railroad 


very  rapidly  at  00 
ha  out  of  print. 


lit  Edition,  Is  lelllng  orf 
per  copy .   Portage  stamps  will 
on  bsnd  is  sold  the  book  will 


A  new  electric  incandescent  lamp 
two  electric  elastic  carbons  over-lapping 
loose  contact  with  inch  other,  and 
transparent    or  semi-transparent 
which  a  vacuum  is  maintained. 

NEW  msltl.ATINCl  MATERIAL  FOR  SXECTRICITY. 
A  Swiss  invention  treats  siccative  oil— such 


in  a 
in 
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Unwed  oil— transform  ed  by  heat  mlo  a  solid  body. 
About  an  equal  quantity  of  resin  is  added  during 
the  transformation.  This  compound  is  designed 
to  take  the  place  of  silk  rubber,  ami  the  like  Id 
the  coating  of  electric  wire*  to  insulate  them. 
Manufacttkr  or  UK 
This  Improvement  consists  of  an  ice-bouse,  the 
wall*  of  which  are  adjustable  double  curtains  of 
felt  or  other  h««vy  fabric  U.  Indus  <  ice  frosen  by 
natural  cold  and  protect  the  ice  from 
aide  air.  The  curtain  walls  are  adapted  to  be 
lowered  from  the  top  to  expo*  water  to 
■ide  air  to  form  more  ice. 

AlTOMAnO  CASH-CARRIER  FOR  RTORRH. 
Quite  a  number  of  recent  parent*  have  been 
issued  for  donees  fur  doing  nway  with  the  cash 
boy  In  Urge  retail  stores.  The  latest  Invention 
of  this  class  provides  an  inclined  way  or  trough, 
loading  to  the  cashier's  desk  from  the  counters, 
and  a  reversely-inclined  trough  leading  back  again. 
Within  these  ways  or  troughs  ti 
i  or  Lulls  contain  the  money. 


of  curvature  in  both  cases  and  the  tangent  100 
long?    By  Inserting  the  above  ynu  will  oblige 
Yours  truly,  A  Sftew  •*!  nwt. 

RELOC  ATION  OF  RAILROADS. 

Portland.  Me..  June  4,  1RH3. 
Editor  Knoixrrriso  Nrws  : 
Oiren.  A  lineof  railroad,  single  track,  which  has 
in  operation  a>me  thirty  years,  curves  origln- 
but  by  use  and 


ing  all  the  advantage,  of  the  soft  and  . 
light  produced  by  the  ground  or  semi-transparent 
globe.  This  globe  is  formed  with  a  smooth  in- 
terior surface,  but  its  entire  outer  surface  i* 
formed  of  small  contiguous  pyramidal  projections: 
ao  that  each  projection  is  a  separate  and  distinct 
body  to  diffuse  the  light  in  all  directions. 

Wakkinotok,  D.  C.  F.  B.  Brock, 


CORRESPONDENCE. 

CALCULATING  "  OVER-HAUL." 

PrTOBURoH.  June  12, 
Editor  Knoimbcsuso  Niwg: 

"O.  A.  M."  inquires  in  your  pu|«-r  of  May  25  as 
to  methods  of  calculating  ovrr-haul. 

So  far  as  I  can  learn  every  engineer  has  hi*  own 
process,  and  there  la  not  as  there  should  he  an  ac- 
knowledged method  of  determination.  Tin-  fol- 
lowing has  been  my  practice:  Suppose,  for  con- 
venteooe,  the  price  paid  is  4c.  for  every  yard 
hauled  100  ft.  after  the  first  100,  Prepare  a  Utile 
of  stations  and  quantities  both  for  excavation  and 
embankment.  Then,  starting  at  "  grade, "  deter- 
mine the  station  containing  the  center  of  max.  of 
cut.  In  the  same  way  And  the  center  of  mass  of 
the  fill  made  from  the  cut.  Multiply  tbe  distance 
i  tbe  two,  minus  the  100  ft.  (hauled  free),  by 
hauled.  From  this  subtract  the 
amount  obtained  in  the  same  way  for  the  quantity 
next  the  grade  point  whose  extreme  haul  is  100  ft. 
Tbo  answer  multiplied  by  2  gives  the  cost  in  cents. 

This  method  though  not  exact  is  sufficiently  ac- 
curate in  ordinary  cases . 

Price  of  excavation  per  cubic  yard  divided  by 
cost  of  haal  per  unit  of  length  plus  length  of  free 
haul  =  economical  limit  of  cjrtrrmr  haul. 

The  tedious  calculations  of  haul  may  be  done 
away  with  by  tbe  use  of  the  averaging  machine  de- 
"  by  Mr.  Auchiocloss,  mentioned  in  Ex- 
Alpha. 


points  in  most  cases  inaccessible,  and  no  ap- 
parent way  of  locating  points,  tangent  and  curve 
more  definitely  than  by  inspection,  original  loca- 
tion so  defective  that  but  little  dependence  can  be 
placed  upon  it  aa  recorded. 

Ht'*/viretl,  To  inakn  a  relocation  of  the  line  as  it 
now  is,  substantially  in  accordance  with  the  direc- 
tions prescribed  by  tbe  Massachusetts  Board  of 
Railroad  eomi**loners,  rule  No.  2  of  such  direc- 
tions reading  :  "  Said  maps  shall  show  tbe  course 
of  the  tangents  and  the  radii  of  the  curves  of  the 
center  line  in  question ;  tbe  radius  of  tbe  land 
taken,  specifying  such  radius  on  each  side  of  the 
of  tbe  division  lines 
is  made, 
curve  line. 

but  one  track  is  laid,  the  position  of  such 
track  with  reference  to  the  curve  line  shall  be 
shown,  so  that  the  boundaries  of  land  may  here- 
after be  determined  by  measurements  from  the 
track  as  laid,  if  the  some  shall  not  have  been 
changed.  Where  two  tracks  are  laid.it  may  be 
presumed  that  tbe  curve  line  is  midway  between 
them.  Tlte  i*oursr.  called  for  above  may  be  either 
magnetic  or  true." 

Rule  treads:  "Tbe  description  in  writing  must 
In  all  coses  correspond  with  the  map,  and  the  two 
taken  together  must  have  the  substantial  certainty 
and  precision  of  a  deed." 

Through  the  columns  of  EsotJtElCRliro  News  I 
would  like  to  Inquire  what  is  the  moat  feasible 
moth. m)  of  making  such  a  relocation. 

KsaiNRXR. 

TfttR-  price  of  Latham's  Sanitary  Engineering, 
English  edition,  is  $12.  A  few  copies  of  tbe  Amer- 
ican edition  can  yet  be  bought  of  Van  Noatrand  at 
$«;  we  have  none  for  sale.  Our  slock  of  00  cent 
Greene's  Bridge  Trusses  is  rapidly  diminishing, 
and  those  who  want  a  copy  at  that  price  must  buy 
soon.   Stamps  are  acceptable,  and 


In  every  county  in  which  the  holders  desire 
to  make  a  survey.  A  bond  of  *2.0Du  most 
be  deposited  with  the  auditors  of  the  eountv  in 
which  the  holder  resides.  Each  surveyor  thus 
commissioned  shall  Is*  empowered  to  take  ac- 
knowli-dgmcht*.  administer  oaths  and  take  testi- 
mony regarding  marks  or  monuments. 

The  following  persons  were  elected  officers  for 
the  year  1883-.1:  President,  F.  J.Sager,  Vice-Pres- 
ident. Jonathan  Aroett:  Second  Vice-President, 
F.  M.  Davidson,  Corresponding  Secretary.  W.  C. 
Rowe.  Recordiug  Secretary,  and  Treasurer.  Beoj. 
Tbominon:  Exncntive.  Committee.  0.  W.  Shoe; 
maker,  J.  T.  Buck,  F.  A.  Born.  D.  W.  Pampel  and 
Jonathan  Arnett;  Legislative  Committee,  F.  J. 
Sager.  J.  Arnett,  J.  B.  Gregory,  R.  S.  Paul  and 
B.  F.  Rnwen. 

Mr.  R.  W.  McFarland  presented  a  communica- 
tion detailing  a  simple  and  accurate  method  of 
finding  the  true  meridian.  Papers  were  presented 
by  Mr.  F.  M.  Davidson  on  Land  (Surveying  and  its 
phases:  by  Mr.  J.  Arnett  on  Magnetism  and  Mag- 
netic Variation;  by  Mr.  Fred.  Howell,  on  Tbe 
Office  of  County  Surveyor;  and  by  Mr.  B.  F. 


Salida,  Col,, 
Editor  Kk(iinke»jno  News  : 

Two  curves  have  been  run,  one 
the  other  to  the  left,  with  a  tangent  100  ft.  long 
betw  een  them,  the  former  being  a  20'  curve  con- 
taining 90"  and  tbe  latter  a  1S»  curve  containing 
US". 

After  completing  the  above  it  is  found  that  the 
latter  curve  strikes  25  ft.  too  far  right. 

How  many  degree*  roust  bo  "  thrown  off  "  the 
20"  curve,  preserving  a  tangent  100  ft.  long  and 
the  12*  curve,  to  strike  the  point  25  left  of  end  of 
12°  curve,  or  more  correctly,  a  tangent  23  left  of 
first  arrived  at? 

1  apply  to  coses  of  this 
5  to  preserve  the  same  rales 


ENGINEERS'  80CIETIE8. 

ASSOCIATION  OK  COUNTY  SURVEYORS  OF 
OHIO. 

THIRD  ANM-AI.  MKBTINH. 
We  have  received  from  Mr.  Fred.  J.  Sager, 
pieident  of  the  association,  a  copy  of  the  proceed- 
ings at  the  third  annual  meeting,  held  In  Colum- 
bus, Jan.  1 1.  12  and  1H,  1HR2.  The  first  in  order 
were  the  reports  of  officers  and  committees  and  the 
transaction  of  miscellaneous  business.  Meiiitwrs 
of  the  Association  presented  resolutions  referring 
to  legislation  on  various  subjects  incident  to  the 
profession,  A  bill  is  now  before  the  Legislature 
looking  to  the  broadening  of  tbe  surveyor's  field  of 
operation!,  and  clearly  defining  his  position  and  du- 
ties. One  section  provides  that  "There  shall  1*3  a 
State  board  of  examiners,  to  consist  of  three 
competent  persons  skilled  in  civil  engineering, 
and  residents  of  this  State  :  the  members  of  this 
iMjard  shall  be  appointed  by  the  Governor,  one  for 
one  year,  one  for  two  years,  and  one  for  t h ret- 
yea  rg  ;  and  all  vacancies  in  said  board  by  expira- 
tion of  term,  resignation  or  otherwise,  shall  be  filled 
by  the  Governor ;  tbe  certificate  of  said  examining 
tsianl  shall  authorize  the  Governor  to  commission 
the  holder  thereof  to  practice  land  surveying  in 
this  State :  and  upon  the  presentation  to  him  of 
such  certificate,  the  Governor  shall  issue  to  the 
recipient  of  such  certificate  such  couiniLssion.*' 
The  following  clause  provides  fur  the  meeting  of 
the  examiners  at  Columbus,  there  to  examine 
applicants  as  to  their  proficiency  in  land  sur- 
veying.    Each  commission  Is  to  lie  recorded 


CHEMICAL  OOMPOfimON. 

What  modification*  will  be  necessitated  in 
specification*  by  the  introduction  of  steel  into  en- 
gineering structures?    It  will  generally  be  con- 

I  ceded  that  to  the  designer  must  1st  left  tbe  selec- 
tion of  quality,  with  *|M*cial  reference  to  the  work 
to  be  mine.  To  him  It  must  also  be  left  to  decide 
where  tbe  line*  between  economical  use  of  Iron 

i  and  of  steel  must  be  drawn.  In  this  respect 
American  engineers  have  manv  and  great  ad«au- 
tages  over  their  English  cim/rtrr*— not  the  least 
of  which  is  that  we  are  not  hampered  hv  ••  Board 
of  Trade  Rules,"  •  Admiral tv  Rule* "  end  other 
circumlocution-ofiioe  rules.  The  English  "  rales" 
allowing  iron  to  be  strained  to  5  ton*  in  tension, 
and  steel  only  to  0  tons,  would  be  simply  pro- 
hibitory, with  our  ruling  prices,  to  the  use  o'f  steel 

!  in  long  span  bridges,  where  lightness*  Is  one  of  the 

'  most  important  consideration*.  It  i*  the  in- 
creased amount  of  mechanical  work  Up  which  the 

1  atcel  must  I-.-  subjected  In  bridge  construction  and 
shipbuilding  that  constitutes  one  of  the  most  iuv 
|K»rtant  point*  to  be  taken  into  consideration  in 
the  choice  of  material.  These  structure*  are  com- 
posed of  a  series  of  menilier*.  subjected  to  un- 
equal stresses,  differing  In  degree  and  kind. 
Shapes  vary  widely,  and  are  in  manv  case*  the  re- 
sult of  very  considerable  mechanical  work,  and 
altogether  the  conditions  of  service  are  radically 
different  from  tbe  uniform  duty  to  lie  performed 
by  rail*  or  ship  plates. 

The  specifications  for  the  steel  of  a  targe  bridge, 
properly  proportioned,  will  therefore  call  for  a 
number  of  grades  of  the  metal,  arid  cannot  be 
taken  Indiscriminately  from  hundreds  of  tons  of 
metal  made  from  about  the  same  raw  material  and 
by  about  the  same  process,  or  rather  methods  of 
manipulation.  That  the  manufacturer  cannot 
make  atiuctural  steels  for  the  price  of  steel  rails 
Is.  of  course,  evident,  and  experience  alone  will 
ultimately  enable  us  to  harmonUe  the  demands  of 
the  designer  and  tbe  wishes  of  the  steel  maker 
who  can  furnish  larger  quantities  of  u»e  grade  at 
a  lower  grade  than  numerous  small  lots  under  de- 
tailed specification.  It  is.  therefore,  obvious,  con- 
sidering the  intimate  relations  that  exist  between 
chemical  composition  and  mechanical  properties, 
that  the  engineer  must  liave  a  voice  in  the  con- 
struction of  the  formula  by  which  the  steel  for  his 
structure  is  to  be  made. 

The  writer  is  fully  awar»  that  steel  manufac- 
turers do  not  generally  concede  this,  and  some 
even  look  upon  the  introduction  of  chemistry  Into 
specifications  aa  an  encroachment  upon  their  pre- 

,  rogative.  They  argue  that  the  chemical  composi- 
liiMi  Is  of  no  value  to  the  engineer,  as  the  physical 
properties  are  all  that  the  latter  has  ultimately  to 
relv  upon.  This  Ib  true  in  a  limited  sense  only 
and  refers  merely  to  tbe  completely  finished  ] 
uct.  But  the  steel  lias  to  be  worl 
bars,  has  to  be  punched,  riveted,  she 
hammered,  annealed,  etc.,  after  It  leaves  tbe 
manufacturer.  True,  a  variety  of  physical  tests  so 
extensive  as  to  cover  all  thtae  points  might  readily 
be  devised  by  the  engineer,  but  it  Is  doubtful  if  tbe 
steel  maker  would  Dot  be  put  to  greater  incon- 
venience by  being  obliged  to  hold  his  mill  pending 
such  determinations,  or  to  greater  risk  by  turning 
out  his  product  ahead  of  them,  than  by  simply  ac- 
quiescing in  specification*  which  look  to  exclud- 
ing, primarily,  I 
failure. 


A*. 


by  Albert  f- 


,  la  TV  Ire, 
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Tli"  engineer,  having  determined  upon  the 
strength  and  resiliance  of  the  material  suitable  for 
hit  purpose,  and  knowing  the  deleterious  influence 
of  certain  element*,  anil  the  sniirre  of  annoyance 
they  may  subsequently  (xfome  in  the  working  of 
the  material  after  it  has  left  the  mnkrr'K  hand*,  lias 
a  right  to  limit  their  presence  in  the  steel  to  a  mini- 
mum, bfujdn  prescribing  the  physical  testa  the 
strrt  shall  stand.  All  tlutt  it  to  bo  cenosidered  in 
this  connection  ia  how  far  the  engineer  may  define 
both  chemical  composition  and  phynie.nl  qualities, 
and  still  leave  the  manufacturer  full  scope  to  meet 
these  requirements  without  any  partii-ular  hard- 
ship and  without  enhancing  the  cost  of  prodnction. 
Tries*  conditions  will  probably  l>e  b™t  fulHIM  by 
leaving  the  specifications  for  analysis  incomplete. 
For  instance,  suppose  the  engineer  desires  steel 
barn  which  will  have  to  be  sulmcquimtly  worked 
into  eye-bars.  The  steel  will  have  to  undergo  sev- 
eral times  reheating,  forging  and  annealing  Before 
it  leaves  the  mill.  We  know  that  silicon  acta  a*  a 
precipitant,  and  will  displace  the  carlion  from  its 
combination  with  the  iron  at  a  red  heat.  This  ele- 
ment must  therefore  be  reduced  to  a  minimum. 
On  the  other  hand,  the  presence  of  maganesein  al- 
lowable ratio  will  be  desirable  rather  than  other- 
wise. Moreover,  provision  must  be  made  for  the 
unavoidable  loss  in  strength  consequent  upon  the 
several  manipulations  mentioned.  Supposing  it  is 
therefore  required  that  the  steel  of  such  bars  shall 
have  the  following  physical  pruperli  : 

t-'IUiu*le  tensile  strength  per  square  laeli,  inland*  KS.O0O 
tissue  lino  Hi,  pounds  4.'.  >KK 

ooafalioii,  larnal    SO 

*"ndalu*or,.l»sHr-lit  not  nviee  than.  {spinas  31. COO  not) 
Cold  bending,  degree*    .    ISO 

There  will  be  no  particular  hardship  involved  if 
the  specifications  require,  primarily,  that  such 
steel  shall  ' 

ftsMehnnM , 
auieon 


measure,  guide  the  determination  of  the  safety  to  be  a  man  of  large  practical  experience,  a*  well 
factor,  but  not  by  making  It  the  basis  for  the  lat-  a*  of  aound  theoretical  knowledge,  so  thiat  both 
ter.  The  intimate  relation  existing  between  constructor  and  manufacturer  may  be  able  to  rely 
strength  ami  ductility  Linda  further  expression  in  upon  the  soundness  of  his  judgment.  Unfor- 
the  grmlu.il  increase  uf  the  ratio  between  elastic  tunately  it  is  no  uncommon  experience  in  steel 
limit  und  ultimate  strength,  as  the  latter  increases,  work  to  have  an  inspector  reject  in  one  cane  mate- 
rial which,  though  not  quite  complying  with  the. 
letler  of  I  he  specifications,  is  quite  serviceable  and 
acceptable,  and  in  another  esse  accept  work  and 
material  which,  though  apparently  in  accordance. 
wi:h  specifications,  is  unlit  for  use.  ami  would  be 
.  promptly  rejected  by  the  maker  himself  if  he  had 
to  ultimate  strength  iiuiy  be  used  as  a  guide  in  an  opportunity  to  decide, 
the  quantitative  determination  of  the  requisite  fac-  In  steel  construction,  probably  more  than  In  any 
tor  of  safety  for  a  given  structure  or  its  different  other,  the  inspector  ia  a  neceasiiry  adjunct  to  the 
members.  For  instance,  referring  to  the  "'  safe  constructor ;  I  ail  ripe  judgment,  that  familiarity 
strength"  or  clastic  limit  as  a  basis,  a  factor  of  2  with  the  material  which  can  only  be  acquired  in 
will  prntnhly  he  found  quite  sufficient  in  cases  the  mill  and  shop,  and  a  thorough  knowledge  of 
where  this  ratio  of  elastic  limit  to  ultimate  ia  as  " 


that  this  ratio  of  elastic  limit  to  ultimati 
strength  may  be  fairly  said  to  be  in  inverse  ratio 
to  the  ductility  of  the  material.  Now,  the  greater 
the  range  of  elasticity  in  a  material,  the  more 
ample  warning  it  give's  of  iu  failing  strength,  and 
Therefore  t 


mg  srrengt 
or  elastic 


larger,  we 
in  the  due 
of 


I  :  i:  but  where  we  find  this 
also  find  a  corresponding 
of  the  material,  hi  uce  less  warning  ol 
failure,  and  must  therefore  adopt  a 
ingly  larger  safety  coefficient. 

Another  onint  lor  consideration  is  the  fact  that 
the  ratio  of  thickness  to  width  exert*  a  consider- 
able influence  upon  the  tensile  resistance,   This  I  quiet  amusement  to  superintendent*  and  foremen, 
will  require,  to  be  taken  into  account  in  dimen-     The  working  of  steel  in  every  stage  require*  care, 
slotting  very  wide  and  comparatively  thin  eye-  and,  above  all,  Intelligence,  and  the  men  engaged 

""  in  it  must  be  impressed  with  the  necessity  for  care- 
ful manipulation  and  rations!  treatment! 


the  want*  of  the  structure,  coupled  with  the  fac- 
ulty of  utilizing  to  the  fullest  extent  the  given 
means  of  the  mill  or  shop,  are  absolute  requisites  for 
1  ^  Usefulness.  'Hi--  sending  of  inspectors  to  NhI 
work-  for  educational  purposes  will  he  found  fully 
as  expensive  to  their  employers  as  it  is  likely  to 
be  annoying  and  productive,  of  loan  to  the  steel 
maker,  though  it  does  occasionally  afford  some 


iniall 


ii.. 
04 

.  .so 

sulphur  Jooapsr,  etc  Oj 

thus  leaving  the  manufacturer  free  to  vnrv  the 
carbon  percentage  in  proportion  to  the  other  ele- 
ments, and  to  the  extent  necessary  to  produce  or 
to  meet  the  physical  requirement*"  The  finished 
product  out  of  such  steel— supposing  all  mechani- 
cal treatment  to  have  been  properly  performed— 
will  probably  correspond  very  clnacfv  in  it*  result*  • 
to  those  obtained  with  about  .80  carbon  steel. 

While  a  classification  of  the  product  in  accord- 
ance with  the  carbon  line  is  probably  most  easily 
understood  by  both  engineers  and  makers  in  its 
genera!  meaning,  and  therefore  of  great  valne.  I 
to  syacify  simply  the  carbon  percentage  without ' 
MM  to  the  ratio  of  the  otl  ier  clement*  would 
be  worar  than  useless,  while  to  specify  the  car- 
bon, and  to  limit  at  the  same  time  the  percent- 
ages of  the  other  elements,  would  throw  the 
responsibility  for  the  physical  properties  <>r  the 
utri  entirely  upon  the  engineer. 

Speaking  in  a  general  way,  the  range  of  steels 
m  ot  suitable  for  bridge  'construction  will  he 
found  to  lie  between  from  .'JO  to  .50  carbon,  and  , 
several  of  these  grades  mav  advantageously  he 
employed  in  the  same  structure— the  lowest 
grades  for  members  subject  to  transverse  strains 
and  fatigue  from  shocks,  the  medium  grade*  for , 

 ion  members,  and  the  high  grade*  for  mini- 

under  compression.  This  adaptation  of  the 
le  of  the  steel  to  the  peculiar  service  for 
which  it  is  required,  constitutes  the  greatest 
advantage  steel  construction  |WHBea*es.  and  if  prop- 
erly availed  of,  leads  to  the  beat  tsropnrtion*  in 
the  structure. 

more  light  than  we  have  at  present  on  thii 
is  needed  < 


bars,  and  also  in  accepting  test  result*  of 
specimen*  a*  a  criterion  of  the  strength  of  plates. 
In  general,  specimen  teat*  will  always  give  result* 
from  10  to  15  per  cent,  in  excess  of  whnt  the  full- 
sized  member*  will  show. 

Altogether,  dimensioning  in  steel,  while  it  affords 
the  designer  exceptional  opportunities  for  display 
of  engineering  skill,  requires  alao  careful  consider- 
ation of  the  susceptibility  of  the  material  to  treat- 
ment, and  hene,?  no  atteuipt  ought  to  be  made  to 
establish  a  uniform  basis  of  strength,  as  has  been 
done  in  iron  construction,  nor  could  any  such  at- 
tempt be  fruitful  of  anything  else  than  confusion 
and  olaitniction.  Designers  in  steel  will  have  to 
establish  and  to  change  constantly  the  hosi*  of 
strength  calculation  with  the 
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tJcular  i 


•object  is  needed  ere  general  rules  for  chemical 
composition  can  be  even  approximately  laid  down, 
and  if  the  intelligent  use  of  steel  in  structures  is  to 
become  the  rule  rather  than  the  exception,  it  will 
require  cordial  co-operation  of  designer  and  manu- 
facturer. Only  a  full  knowledge  of  the  other's 
wants  and  means  will  enable  each  to  solve  intelli- 
gently the  problems  and  elaborate  the  details  per- 
taining to  his  field  of  practice. 

Basis  OF  STftKNOTH. 
If  all  the  advantages  that  steel  offers  to  the  de- 
signer are  to  be  reaped,  uur  present  methods  of 
dimensioning  must  undergo  considerable  modifica- 
tion. Foremost  among  the  changes  mivl  impera- 
tively demanded,  is  the  establish  men  l  uf  a  luuix 
for  safety  factors  which  shall  truly  represent  the 
margin  or  ratio  between  the  working  hud  ami  the 
limit  of  usefulness  of  the  material  for  structural 
purposes.  This  limit  is  reached  at  the  point  at 
which  "  permanent  set  "  first  takes  place — gener- 
ally, but  erroneously,  called  limit  of  elasticity— and 
which  might  therefore  be  properly  railed  the 
"  safe  strength  "  of  the  material.  It  is  being  more 
and  more  generally  recognized  among  engineers 
that  it  ia  a  fallacy  to  claim  for  a  structure  a  fac- 
tor of  safety  of  six,  because  the  maximum  recur- 
ring stresses  in  it  are  about  one-sixth  of  a  load, 
the  single  application  of  which  would  produce 
failure.  It  will  therefore  b»  well  to  adopt  prima- 
rily this  •■  safe  strength"  or  elastic  limit  as  the 
Wis  to  which  the  factor*  of  safety  are  to  refer. 
The  knowledge  of  the  ultimate  strength  is  never- 
theless of  great  importance,  and  will  always,  in  a 


structure  tin  tier  consideration. 
MTfMOaX  TEST*. 
To  prescribe  testa  In  such  a  manner  that  tliey 
shall  be  at  once  exhaustive  Indication*  of  the 
characteristics  of  the  material,  and  yet  not  be- 
come burdensome,  is  no  easy  task.  It"  may  be  ac- 
cepted as  a  general  rule  that  specimen  tests  are  of 
small  practical  value  outside  of  the  field  of  scien- 
tific investigation,  and  if  made  in  sufficient  num- 
ber to  Ixscome  really  serviceable  in  the  course  of  a 
construction,  their  preparation  in  lathe  and 
planer  will  take  a  great  deal  of  time,  and  lie  a 
considerable  item  of  expense.  Of  course,  they 
cannot  ho  altogether  dispensed  with,  and  are  in 
some  nates  even  the  readiest  means  of  settling  a 
question  at  issue.  For  instance,  if  it  is  suspected 
that  the  steel  has  roll-hardened,  or  that  it  is  burnt, 
duplicate  specimens,  one  tested  as  it  come*  from 
the  rolls,  Uie  other  after  annealing  it,  will  teU  a 
short,  but  very  effective,  story. 

For  the  determination  of  modulus  of  elasticity 
carefully  prepared  specimens  ought  to  he  useif, 
and  the 'writer  would  call  attention  right  here  to 
the  vital  importance  of  this  so  generally  neglected 
factor  in  strength  determinations.  Km  I  sired  eye- 
Ism  are  readily  tested  up  to  1  <*  to  It,',  the  maxi- 
mum stress  they  are  dimensioned  for  ;  this  i*  fully 
within  the  elastic  limit,  and  ought,  therefore, 
to  eweasion  no  loss  of  material,  and  give  at  the  same 
time  definite  indications  of  both  strength  and 
workmanship.     For  plnles  and  angles  the  cold- 

oasiest  ot  application,  and,  after  all,  the  most  de- 


ting  of 

gineers  oli  Tuesday,  a  paper  was  rend  by  Denezette 
Williams,  late  city  engineer,  and  now  in  charge 
of  the  engineering  work  of  Pullman,  on  "The 
Pullman  Sewerage."   The  qurxtion  of  the  disposal 
of  the  uewage  of  the  new  modrt  town  was  a  per- 
plexing one.  and  Mr.  Williams  was  authorized  to 
make  such  Investigation*  as  might  Is-  necessary  to 
devise  a  plan  which  should  lie  in  keeping  with  the 
,  other  ambitions  of  the  town.    In  view  of  the  fact 
of  the  that  the  system  finally  adopted,  and  now  in  *uc- 
r  of  physical  properties  to  the  par-  cessful  operation,  noeaessr-s  many  new  features, 

the  substance  of  Mr.  Williams'  paper,  describing 
it  in  detail,  is  given  below.  The  paper  in  intro- 
duced by  a  description  of  the  town,  and  a  brief 
discussion  of  the  menu  of  separate  and  combined 
systems  of  sewerage:  that  is.  for  rain  or  surface 
water,  and  sewage  proper.  It  then  proceed*  a* 
follows: 

INillmen  is  a  pla*  e  for  which  the  separate  system 
ix  particularly  well  adapted,  and  for  the  following 
reasons:  The  sit.-  of  the  town  is  almost  level,  much 
of  it  not  more  than  7  nr  H  ft.  above  Lake 
Calumet,  making  it  impossible  to  olitain  a  gravity 
discharge  to  any  other  hod  v  of  water  than  Lake 
Calumet.  This  lake  is  shallow  ranging  from  1 
Ui  8  f t.  in  depth.  It  Is  about  ,1  miles  long  and  1 1  j 
mile*  wide.  It  drains  a  small  area,  and  is  con- 
nected with  take  Michigan  by  the  Calumet  River, 
The  river,  however,  which  drain*  a  much  larger 
area  than  the  bike,  dear*  not  run  through  the  lake, 
but  is  connected  therewith  by  a  small  channel. 


of  it*  .up- 


through  which  the  water  (low*  from  the  lake  to 
the  river,  or  from  the  river  to  the  hkr,  accord- 
ing to  the  varying  conditions  of  winds  und 
floods.  In  the  absence  of  any  adequate  means 
of  purifying  itself.  Lake  Calumet  I*  wholly  unfit 
for  a  receptacle  of  sewage  The  small  eleva- 
tion of  Pullman  and  the  great  distance  to  take 
Michigan  render  a  gravity  discharge  thereto  im- 
possible. When  a  town  cannot  get  rid  ot  us 
sewage  by  a  gravity  discharge,  the  alternative  is 
to  use  a  pump.  When  a  pump  has  to  be  relied  upon, 
I  the  exclusion  of  rain  water  from  the  sewers  be- 
comes almost  a  necessity,  and  when,  as  in  this 
case,  the  surface-water  can  readily  be  carried  off 
»  see  available  tnn««se  °y  s  system  of  drains  made  for  tliat  purpose  only, 
J^JSJ^ttSSuA  .Tup  '<  ""length  to  the  reais.ua  for  fixing*^  Si 
double  the  amount  of  calculated  or  allowed  defiec-  J**!?;?  !?i~m„'  TL 
tion,  are  readily  and  quickly  made.  The  cutting 
of  specimens  from  web  and  flange  for  tests  is 
slow  and  expensive  work,  and  tells  but  little. 
The  drop  test  lundcr  a  hammer  in  guides  and 
with  equal  heights  of  fall)  will  give  very  conclu- 
sive data,especiaily  if  comparison  is  made  between 
the  behavior  of  annealed  and  unanncaled  beams. 
Compression  tests  of  small  specimens  are  almost 
valueless,  unless  at  least  the  proportion  of  length 
and  diameter  in  the  full-sized  member  is  closely 
reproduced.  An  exhaustive  series  of  steel-column 
tests  is  most  needed  at  the  present  moment. 
Testing,  of  course,  must  include  the  effects  of 
punching,  shearing  and  annealing,  but  very  few 
specimens,  even  in  a  large  structure,  will  suffice 
for  very  good  conclusions,  if  the  other  and  pre- 
ceding'  tests  have  been  carefully  made.  Testing, 
without  taking  into  account  every  detail  that 
exerts  influence,  ia  apt  to  lead  to  serious  errors, 
and  is  merely  a  useless  waste  of  time  and  money, 
ixspitcnox. 


Inch  In  this 

for  the  reasons 
posed  sanitary  merit*. 

The  question  of  disposal  however,  was  not  one 
that  could  be  settled  by  the  force  uf  conditions.  In 
selecting  the  place  for  and  deciding  upon  the 
manner  of  disposal,  there  was  room  tor  a  greater 
range  of  opinion  and  judgment,  though,  even  in 
this  the  question  was  soon  narrowed  down  to  two 
parts,  take  Michigan  could  be  reached  with  a  pipe 
t*4  miles  long.  and.  by  pumping,  the  sewage  could 
readily  have  been  discharged  therein  The  only 
alternative  was  Land  purification  iu  some  shape. 

It  was  found  that  suitable,  land  could  Is*  had 
three  miles  away,  the  title  to  which  had  been 
acquired  by  the  Pullman  Laud  Association.  Esti- 
mates showed  that  a  pipe  could  be  laid  to  this 
a  farm  sufficient  to  dispose  of  the  sewage  of 
and  people  prepared,  aud  suitable  farm 
erected  for  a  less  outlay  than  would  be 
in  laying  a  pipe  to  take  Michigan.  It 
i  believed  that  the  farm  could  be  made  to  pay 

dually 


expenses  and  the  interest  upon  the  money  acti 
Every  engineer  knows  that  no  specifications  expeuded  upon  the  farm  proper,  which  would 
were  overdrawn  for  i 
which  more  or  leal  < 
during  the  progress  t 

case,  it  becomes  evident  that  the  inspector  ought  body  of  water  that  is  already  overcharged  with 


sous* a  iiini  no  n|tscuic3tiiuiRi  ex|ieuueu  upuu  me  inriu  proper,  wuicu  wouui 
r  an  important  structure  from  I  make  the  scheme  of  land  purification  considerably 
deviation  had  not  been  made  I  cheaper  than  the  lake  disposal,  to  say  nothing  of 
i  of  the  work  :  this  being  the  the  objection  felt  to  furtlier  contamination  of  a 
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filth.  The  plan  of  sewerage  waa  determined  upon, 
and  the  lay  tug  of  (he  trirrn  invnn,  in  August 
1880,  soon  after  the  writer  wo*  employed  an  engi- 
neer of  the  water  and  sewerage  work*  for  Pull- 
man. Six  month*  Later,  in  Februarv,  18H1,  the 
method  of  disposal  was  derided  hy  the  adoption 

of  the  sewage  farm  project*.  October  18,  l&HI,  the  lng  of'two  parts  of  the  rubber  together,  where  the  purpose  if  propercire  is  used  in  selecting  them 
system  was  put  into  operation  on  starting  the  they  were  at  first  imperfectly  joined,  no  repair*  and  In  securing  the  joints  an  they  are  laid.    I  coo 


valves  now,  It  will  be  sufficient  to  nay  that  thus  i  fectlve  joint*,  and  thin  wa*  caused  by  a  heavy  rain 
far  they  are  working  to  great  sntiafaction.  Cotton  during  the  pipe-laying. 

waste,  large  cloth*,  alieka  and  blocka  of  wood  The  general  conclusion  from  this  experience  in 
have  passed  through  the  pumps  lrequenlly  ;  In-  the  useof  clay  sewer  pipe*  to  carry  fluids  under 
deed,  many  such  substance* are  daily  panting  with-  pressure  i*  that  for  tight  pressure  from  10  to  15 
out  injury  or  Inconvenience.    Barring  the  rivet-  lbs,  the  smaller-sired  pipes  are  well  adapted  to 


have  been  needed,  and  there  is  nothing  to  Indicate  aider  it  by  no  mean*  certain  that  sixes  up  to  18  in 
rage  is  designed  to  reach  a  aught  but  a  long  life  for  the  valve*.    The  pumps  cannot  be  profitably  used,  as  I  do  not  think  that 

the  lot  of  pipe  of  this  site  that  we  had  was  of  the 
best  quality.  Thin  pipes  seemed  to  give  better  re- 
sults than  thick  ones. 


sewage  pumps. 

The  system  of 
tract  of  laud  two  mile*  long  and  an  average  of 
something  uiore  than  a  mile  wide,  comprising 
about  fifteen  hundred  acres  of  land.  Todlaln  this 
district  three  main*  have  been  provided,  which 
center  at  the  water  tower.  The  mains  leading 
from  the  north  and  from  the  west  are  18 
in.  In  diameter,  and  the  one  leading  from  the 
south  is  15  in.  in  diameter.  There  mains 
are  laid  with  a  grade  of  1  ft.  in  WOO  ft. 
The  0-in  laterals  are  Laid  with  grades  varying  f  nun 
2  to  4  fL  per  IIXjO  ft.,  and  the  tf-lu.  lateral*  with 
grade*  of  from  4  ft.  tot  ft.  per  11.00  fL,  accord 


The  pumps 

were  made  by  the  Cope  &  Maxwell  Manufactur- 
ing Company,  of  Hamilton,  O. 

The  sewage  ix  conveyed  to  the  farm  by  a  20- 
in.  cast-iron  main,  nearly  three  mile*  long.  The 
farm  end  of  this  main  connect*  with  a  closed, 
screening-tank,  by  mean*  of  whii  h  all  material 
that  will  not  pass  through  a  semen  of  r^-in. 
mesh  i*  intercepted.  The  tank  is  tl  ft.  in 
diameter  and  24  ft.  long,  made  of  '4-in. 
boiler  iron.  It  is  set  vertically,  with  it*  lower  end 
high  enough  abovo  the  floor  to  admit  of  a  wagon 
bring  driven  under  it.    The  material  intercepted 


tng  to  circumstances,  the  maximum  grade  in  each   bv  the  own  i*  lodged  in  the  lower  tart  of"  the 
—  being  the  one  size  In  all  but  special  cases.   At  unt,  from  which  it  is  removed  from  time  to  time. 


their  starting  point,  the  mains  are  about  16 
ft.  below  the  general  grade  of  the  town,  the  ex- 
treme ends  of  the  8-io.  sewers  in  the  alleys 
being  about  7  ft.  l>eiow  the  >  iris  in  the  rear 
of  the  houses.  The  ground  ill  which  the  sewers 
are  laid  is  a  hard,  tough,  drift  clay.  Man  lioles  are 


The  system  of  underdrnlnage  on  60  acres  pre- 
pared last  year  consists  of  one  main  underdrain, 
from  6  in.  to  12  in,  in  diameter,  of  sewer  pipe, 
laid  north  and  south,  and  emptying  into  a  ditch 
that  discharges  Into  Lake  Calumet,  and  of  parallel 
lines  of  common  tile,  2  to  4  in.  in  diameter,  laid  to 
an  average  depth  of  8U  ft.,  and  an  average  dis- 
tance of  40  ft.  apart.  The  tile  were  laid  with 
strips  of  tarred  paper  lied  around  the  joints.  Ten 
ft.  or  tile  were  strung  on  a  pole  at  the  side  of  the 
trench,  the  joints  wrapped,  and  the  whole  10  ft. 
On  leaving  the  tank,  the  sewage  posse*  through  a  Put  >»  Place  at  one  operation. 
prcsxure-regulaUug  valve,  which  limit*  the  prea-  As  to  any  of  the  general  results  of  sewage  farm- 
sure  that  cornea  upon  the  pipe*  leading  to  the  >>  i»  too  soon  to  sneak  from  experience  upon 
field*  to  about  ten  pound*.  A*  an  additional  pre-  <he  Pullman  farm.  The  ground  was  covered  with 
',  an  overflow-pipe  I*  A  tough  sod,  much  of  it  a  coarse,  wild  grass,  and 
was  plowed  late  last  fall.   The  sod  is  still  so  tough 


high  | 

provided,  which  will  absolutely,  under  all  "condi 


160  feet  apart  on   the    mains  and  generally  3  'prevrnTlhe  pressure  from '  rising  above  the  th-n<  "  18  impossible  to  put  It  In  pioper  shape  for 

300  ft.  apart  on  the  laterals,  being  built  also  " 


at  eT£g  change  of  grade  and  direction.   Thev  are 


a  ventiJ 


Iron  cover,   with  a 


dirt. 

In  all  then-  ha*  been  laid  at  I'ullman  up  to  June 
1.  11*2.  the  following  amount*  or  sewers  of  the 
vatic  u*  sizes,  exclusive  of 


4„Vi«  lineal  feel  of  ls-tu.  -ewrr*. 

a.i-11  -•  ••  i.vi*.  •• 
OHO    -  121*.  •• 


liaeal  (eel  In  all 


In  all  cases  nut 
and  house  dnilr 


■Uie  of  hoi 
ilt-glazed, 


— in  m 
vitrifi 


litis,  lateral?, 


l*y  pipes 

of  the  Akron  make  have  been  used.  Within  the 
house*,  snil-piix*  an<  of  iron,  and  were  put  in  by 
the  Durham  House- Drainage  Company,  of  Chica- 
go. The  vertical  soil-pipe*  are  wrought  jroi, 
coated  with  coal-tar,  varnished  put  together  with 
screw  joint*,  and  the  horizontal  pipe»arr  cast  iron, 
with  lead  joint*.  The  vertical  pipe*  are  A  in .  in 
diameter,  and  the  horizontal  pipes  4  in.  in  diame- 
ter. The  horizontal  pipe  connects  with  the  out- 
side sower  without  a  trap.  The  vertical  pipe  run* 
through  the  roof,  in  all  cases,  full  size.  In  most 
can-*  each  *oil-pi|H-  has  two  or  more  water-cloxet* 
connectisl  with  it.  A  pipe  placed  in  a  partitiim 
between  two  houses  generally  takes  the  soil  for 
both  houjw*.  In  cases  of  three-story  flat*,  one 
pipe  frequently  ha*  six  water-closets  connect- 
ed. Bv  them-  departures  from  the  usual  size  or 
pipe  anil  the  usual  manner  of  setting  closets,  a 
great  saving  in  cost  ha*  been  effected  without  in- 
convenience of  any  kind . 

There  have  been— out  of  several  hundred  3-in. 
soil-pipe*  that  have  lieen  in  use  from  two  to 
eight  month* — perhaps  six  or  eight  cases  of  stop- 
page. But  in  every  iustance  trie  stoppage  was 
due  to  obstruction* "that  got  in  during  construc- 
tion, and  nevor  to  the  use  of  a  small-sized  pipe. 
The  results  would  unquestionably  have  been  the 
same  had  4  in.  pi|*"«  l**n  In  use. 

The  sewerage  system  drains  Into  a  sewerage  re*- 
ervoir  in  the  bam-  of  the  water  tower,  the  whole, 
middle  of  tin-  fotiniLation  of  the  tower  having 
been  excavated  to  a  depth  of  thirty  feet  and  all 
the  space  up  to  the  grade  of  the  sewers,  not  oc- 
cupied hy  the  walls,  being  used  for  storage.  This 
holds  about  200.000  gallons.  Increased  storage 
capacity  can  Is-  had  when  needed  by  excavating  a 
aide-  chamber.  It  is  expected  that  the  present 
capacity  will  suffice  for  H.00O  population.  Ven- 
tilation of  the  sewage  reservoir  is  secured  by 
means  of  eight  floe*  lined  with  IJ-in.  sewer- 
pipe,  built  in  the  buttresses  of  the  tower  and 
at  a  height  of  ltto  ft.,  and.  also  by  a 


limit.  Tilts  pipe  comes  into  play  occasionally 
when  the  pump*  are  started  suddenly  without 
giving  Uie  valve  time  to  act.  The  valve  is  pur- 
posely made  to  act  slowly,  in  order 
to  avoid  -the  Influence  of  pulsation*  In 
tlie  engines  and  irregularities  from  other 
cause*.   A  pressure  on  the  interior  of  the  thin . 

steel  disks  above  the  valve  latses  the  plunger,  and  purification  for  filter  beds,  to 

a  S  .       _  S  *■■*.«  .    s*rs  I  «•  j-k     msIilh   as?       *  ■  si  I  ■ . 1    t  «k 


irrigating  the  crops..  Then  the  spring  has  been  so 
backward,  owing  to  wet  andcolu,  that  no  kind  of 
crops  a  is-  much  advanced  lu  thlsregion.  Difficulty 
is  also  being  experienced  by  the  grass  starting  to 
grow  upon  the  land  where  sewage  has  been  ap- 
plied during  May.  It  is  intended  to  underdrain,  a 
rod  apart,  a  portion  of  land  Ixs-t  adapted  to  sewage 
for  Alter  beds,  to  bf  used  ns  a  safety 


closes  the  |s.rts  through  which  the  sewage  posset*.  I  applied  to  ordinary  cups 

If  theprwsu.e  falls  the  porU  open  gently.    Vlbra-  Jf"*  w"«w  be  an  incumbrance.     Upon  these  filter 


lion*  of  the  valve  from  sudden  changes  of  pressure 
are  prevented  by  a  plate  between  the  valve  and  the 
steel  disks,  through  small  holes  in  which  the  sew- 
age has  to  pass  in  order  to  increase  or  dimmish 
the  pressure  on  the  disks.  The  upper  part  of  the 
tank,  above  the  screen,  is  an  air  chamber,  and 


beds  some  of  the  coarser  kinds  of  crops  can  be 
grown.  As  soon  as  the  farm  has  really  been  fairly 
started,  which,  owing  to  the  reasons  given,  cannot 
be  before  next  year,  I  see  no  cause  to  doubt  tbe 
success  of  the  enterprise. 
There  is  one  feature  of  the  system  of  direct 


answers  the  usiial  puniose  of  such  an  adjunct  In  pumping  of  the  sewage  at  Pullman  which  may  be 

.  .  .  .  ....  .        . .  I  TV.  .  . . .. . .  .    * .. ._  .  . i .  ..     )  . .  . 


preventing  shocks  from  irregularities  in  tbe 
pumps,  or  by  the  sudden  stopping  of  the  flow  of 
sewage.  The  tank  and  valve  are  housed  in.  and 
can  be  kept  warm  to  prevent  freezing  in  cold 
weather.  Tbe  reason  for  introducing  the  pressure- 
reguhiting  valve  between  tbe  screening  tank  and 
the  Held  Is  to  make  it  possible  to  distribute  sewage 
safely  through  clay  sewer-pipes  under  pressure. 

The  main  distributing  pipe  is  14  in.  in  diameter. 
From  (his main  four  lines  of  8-in.  pipe,  HIS  ft. 
apart,  are  laid  scrota  the  field.  Every  TOO  ft.,  on 
each  line  of  (Mn.  pipe,  a  hydrant  is  set,  thus  giv 


of  interest.  The  pumps,  screening  tank  and  pres- 
sure-regulating valve  are  so  arranged  and  are  so 
dependent  oneu|*>n  another  that  u<A withstanding 
the  use  of  clay  pipes  for  distributing  the  sewage 
tbe  workmen  on  the  farm  can  coulrol  the  quantity 
of  sewage  received  with  |*?rfect  safety.  Ttiey  close 
and  open  hydrants  to  any  desired  extent  aud  vary 
tbe  amount  of  sewage  discharged  almost  as  they 
please  without  danger  or  inconvenience.  The  op- 
eration is  this  :  If  the  newer  is  flowing  at  any 
given  rate  and  one  or  more  outlet*  las  closed  the 
ffect  is  partially  to  close  the  pressure-regulating 


ing  one  hydrant  to  each  2'i  acres,  or  thereabouts.  1  valve,  by  a  slightly  Increased  promire  on  the  dis- 

* .  n  n  .  .  t  *    *r      •  a*  *  i  S  ***l~fe.**-  ni  ■  >.  a        a  -  -  —  Is     t  at..  ,iaI„.. 


On  an  RO-acrc  tract,  which  is  now  being  under 
drained,  it  is  probable  that  two  lines  of  12-in.  pipes 
will  hemed  to  distribute  the  sewage.  This  tract 
lies  more  favorably  for  surface  distribution  than 
the  one  prepared  last  year,  and  it  is  believed  that 
fewer  lines  of  pipes  and  hydrants  will  be  sufficient. 
Tliepi|ies  laid  last  year  for  distributing  the  sewage 
were  of  Akron  make,  with  socket  joints.  Tile 
first  pipes  ordered  were  made  with  8-iu.  sockets, 
hut  it  was  afterward  found  that  sockets  of  ordin- 
ary depth  would  make  a  tight  joint. 

Before  laying  tbe  pipes  it  was  thought  best  to 
make  a  test  as  to  whether  weak  or  cracked  pipe 
could  be  detected  by  ordinary  inspection.  An  ap- 
plication of  hydraulic  pressure  developed  the  fact 
that  no  inspection  possible  to  apply  could  be  re- 
lied upon.  Many  pipes  that  looked  rough  and  full 
of  fine  cracks,  that  would  ordiuarilv  be  rejected, 
were  found  to  be  among  the  best.  \Vhile,  on  the 
other  band,  the  clearest  rluging  and  best  apjHur- 
ing  pipes  were  often  the  poorest.  These  results 
made  It  necessary  I 
tent  applied  was  20"  lbs. 
bads,  11  was  soon  found  that  this  . 
break  too  large  a  proportion— about  two-fifths  of 
the  1H  in.  pipe,  so  it  was  decided  to  lay  the  main 
in  concrete  without  testing.  The  ©-in.  pipe*  stood 
the  lest  belter,  about  one  pipe  in  four  being  broken 
iu  the  operation.     This  loss  could  be  stood  and 


.  necessary  to  apply  tbe  test  generally.  The 
20  lbs. 


pipe  leading  to  the  large   chimney    of  j  still  the  sewer  pipe  be  much  the  cheat*-**  thing 


tributing  pipes,  and  to  transmit  from  the  valve, 
through  the  force  main,  an  increased  prnxure  to 
the  pumps,  which  are  provided  with  a  absam  regu- 
lator that  reduces  the  pressure  of  steam  admitted 
to  the  cylinders.  In  order  to  avoid  all  possi- 
bility of  injury  to  pipes  or  pump*  in  this  operation, 
a  stand-pipe  with  two  overflows  is  provided  at  the 
pumps,  as  well  as  one  at  the  regulating  valve,  ro 
that  there  is  an  absolute  guarantee  against  damage 
from  the  failure  of  anv  mechanical  appliance. 
The  stand-pipe  connected  with  the  pump-main  in 
the  tower  is,  measuring  from  datum.  M 
ft.  high  to  the  first  overflow,  and  90  ft. 
high  to  the  second  overflow.  These  overflows 
are  connected  with  a  pipe  which  returns  the 
sewage  to  tbe  reservoir  below  the  pumps,  so 
that,  if  every  outlet  is  cltmcd  at  the  farm,  the 
pumps  could  continue  to  run  with  freedom. 
Should  the  preasure-regulaling  valve  fail  to  per- 
form its  functions,  the  overflow  pipe  then  will 
protect  tbe  clay  distributing  pipes  from 
— Chicago  Timet.  June  9. 


NOTES. 


the  car*Iiops.  The  ventilation  thus  secured  is 
perfect.  The  reservoir  is  arched  over  with 
groined  arches,  funning  a  floor  for  the  sewage 
and  water  pump*,  10  ft.  Iiclow  the  surface  ..f  the 
ground.  The  *c wage  pumping  engines  are  direct- 
acting,  compound-condensing,  with  piston  pumps. 


that  could  1st  used  for  tbe 
noticeable 
of  thow 

1**1  of  concrete  around  the  18-ln. 
from  4  to  6  in.  in  thickness.     Tltc  bottom  was 
generally  made  of  tint  Utica  cement  mortar  and 


d  1st  used  for  tbe  purpose.  It  was  i 
■  peculiarity  of  the  pipe*  that  73  iter  cent 
that  failed  broke  below  10  lb*.  Th< 
ncrctc  around  the  18-ln.  main  was  from 


each  having  a  capacity  of  2,j(l0,0<l0gallonsin  twenty  broken  «tone,  while  for  the  top  and  sides  Port 


land  cement  wa*  used.  The  IMn.  pipe*  were 
laid  with  stiff  Portlond  cement  mortar  mixed  with 
an  equal  quantity  of  --ir.il.  A  hemp  gasket  wa* 
tried  at  first,  but  it  wa*  soon  found  that  the  quick- 
est and  best  way  in  every  mtpect  to  make  w  joint 
..  was  to  make  a  bed  of  mortar  on  the  lower  half  of 
.  .ental  settling  i*  from  the  socket  and  insert  the  next  pine;  then,  with  the  is  now  completed  nine"  miles.  Tbiaisoueof  tbe 
>  to  time  wsshisi  louse  with  a  Ihm-  ami  pnmed  i  trowel,  to  force  the  mortar  into  the  annular  space  i  spurs  of  the  Mexican  National,  aud  run*  up  the 
off  with  the  liquid  sewage.  In  order  to  accom-  on  tbe  top  until  the  mortar  wa*  lured  thro  ugh  into  1  river  to  Mier.  whence  it  striknt  southwest  into  the 
pllsh  this  work  a  rubber  valve  of  sian-ial  nuike  is  I  the  inside.  Out  of  7,500  ft.  of  pipe  laid  in  this  hill  country  to  Monterey  un  the  main  line. 
In  use.    Without  taking  time  to  describe,  the  manner  there  has  been  found  but  one  note  of  de- ; 


four  hours.  They  were  made  with  the  special  ole 
ject  of  getting  machines  which  would  pump  every- 
thing to  lie  found  in  sewage,  either  of  an  ordinary 
or  an  extraordinary  character.  It  was  considered 
desirable  to  avoid  screening  or  settling  the  newagc 
at  the  reservoir.  All  the  sediment  which  collect* 
in  the  reservoir*  li 


Thk  Railroad  Bi-iuikus. 
The  most  important  to  us  of  all  the  railroad 
building  now  in  progress  is  that  in  Mexico,  which 
will  soon  bring  us  into  commercial  relations  with 
her  nine  millions  of  people. 

The  Sinaloa  &  Duraneo  Railway,  which  is  to 
connect  the  Pacific  port  of  Alula  in  the  Statp  of 
The  Kinaoia  with  the  city  of  Durangu  on  the  main  line 
from   of  the  Mexican  Central,  will  be  completed  to  Cti- 
liacon  about  July  1.    The  grading  is 
iahed  to  that  point. 

The  rood  from  Meridato  Valladolid  is  adv 
rapidly.   This  appears  to  be  a  recent  project, 
i*  not  denoted  on  the  maps  which  we  have  *«* .... 
Yucatan  is  a  very  promising  State,  lying  dinotly 
south  of  (he  jetties. 

The  Rio  Grande  Valley,  a  paper  published  at 
Brownsville,  Texas,  says  that  the  Matamuro*  road 
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»!»•.  on  the  American  frontier,  at  least  1W  mile*. 

From  Tauiptoo  on  the  Gulf  td  a  point  called  Buena 
Vuta.  the  road  toward  San  Lui*  Potom  la  run- 
ning; it  b  thirty-two  kilometer*  from  Moralillo 
to  Buena  Viata.  The  completed  track  i»  therefor* 
above  twenty  mile*. 

The  main  line  nf  the  National  waa  lOflW  miles 
beyond  Laredo  yesterday  (May  it),  and  will  arnv. 
at  Vlllaldama,  109  mile*.  Monday.     The  National 
hail  done  s|Jrndidly  lately. 
The  )'urhl»  dr.  linear  de  Metamoro*  row)  i*  p  10 


crowning  triumph  of 
namely,  the  discovery  of  a 
hitherto  linear ' 
Guatemala, 
service  qtJeMii 

main."  by  Gall  Hamilton,  wk 
the  civil  service  from  the  aspersions  cast  upon  it 

on  account  of  Qnileau's  cnnte;  the  other.  "The  (renrg*  H  PendieVm.  Hon' John  F.  Phik  , 'jim  Hhinkiei 


.nit  expedition,  1  Covington  Company  against  the  Newport  Company  for 

haoverv  of  a  great  ruined  city  in  the  1  the  remaining  UH.OOO,  which,  of  course,  win  be  re. 

Iilored  00— Ul  of  the  Lai  undone*.  ld"u?d  DJr  lbr  Newport  Company.    Tlie  Newport  Com- 

Tbere  are  two  papers  on  the  civil  [*UT  claim,  thai  ih.  gaa .raster  and  gravida  and lex- 

mi.  one  'The  Tin  men  Wlurh  «»-  ll,ll,,<*  ,m  "°'  ta  ^  locW"i  "  "t"™1  The  New- 
mi!  one,      tne  unrig*  n  men  «*•  „_,  „.  —  i  ►._  u.  t«a...  a  u'h 


R 

abora  to  relieve 


Joy  x 

Umson,  Mr.  Julneun  and  Judg*  Hilars,  nml  the  Cov- 
gton  Ci.Rrpniiy  by  Hon.  John  W.  Htevenana,  Hem. 
enrg*  H  Pendleton.  Hon.  John  F.  Fish,  Amor  Hhinkle, 
E*q„  and  Bradford  Milnkle.  E*q..  wfalk  Andy  nickrtn 
Inopsr,  Esq.,  of  Cincinnati,  wai  a  silent  spectator  on 
the  outside.  Th*  Covington  Oa*  Company  turned  off 
their  gas  is  this  city  ysaterday,  aod  at  1$  o'clock  last 
night  the  rifcy  was  nsariy  in  darkness,  until  the  New- 
port company  made  their  ronn*ct*oas  with  the  Cii  - 
ctonati  Company,  which  was  done  alvrai  9  o'clock.  The 
gas  is  not  over  brilliant.  A  special  meeting  of  the  CII  v 
Council  wan  held  last  night  to  ratify  the  contract  with 
the  Newport  Company  ;  but.  they  postponed  action  un- 
til next  Thursday  nit-fat.  Mr.  Jf.  C.  Drebar  has  his  gas- 
works coul|4eted.  sod  the  gas  gives  a  light  of  kU-randlw 
power.  He  will  have  bh>  building*  lighted  to  fnll  tr  • 
night,  to  give  th*  public  a  chance  to  view  hi*  besutital 
works  by  gaslight— Cinrtaiiafl  Acquirer,  June  9. 

LgAKT  RxsmvoiR  IX  PuiLAUtajMiiA.-  Complaints 
have  been  made  for  some  time  tbat.  in  ronarnnnnc*  of 
the  poor  work  upon  the  lining  of  the  Wants  farm  reser- 
voir. In  the  Twenty-third  ward,  water  has  constantly 
leaked  through  and  *eriou«ly  damaged  the  adjoining; 
farm  lamb,  A  suit  has  been  brought  against  the  ciir 
try  a  farmer  named  Peter*  to  recover  (30,000  damage* 
for  Injuria*  he  claims  to  have  m*t*ln-<d  to  Ms  mm*  and 
land  bv  th*  constant  dampness  caused  by  the  leaking  of 
the  pufsll:-  I  Aran.  —  Tins**. 

Biwrmi  KgamvolR— The  east  side  of  the  Portland 
reservoir  gave  way  on  June  P,  and  an  immense 
t  of  water  poured  down  Veugben  Into  ntfarr 
street*,  tearing  no  pavement*  and  enrb  ttones  and  fiord  - 
log  cellar*.  In  HO  minutes  ft^OOO.OOO  g*llooa  of  w*ter 
•neaped.  No  c 
The  reservmr  I 


greasing,  twenty -two 
being  Uirf. 

More  II 
track  ia  now 


U  miles) 


The  ex 


The  aunt  of  all  the  subsidies.  State 
on  all  the  lion  of  the  Mexican  Central  at  $.m.»23.- 
400.  The  concession*  aggregate  8.234  kilometer* 
(or  2,009  milesl.  Tbia  doea  not  include  the  Honors 
line,  from  Guaymaa  to  NogaU-*,  which  n  now 
consoliilated  with  the  Atchison,  Topeka  A.Santa 
Fe. 

The  mbsidie*  of  the  National  aggregate  above 

♦ao.ooo.ooo. 

The  subscription*  recently  invited  by  the  Na- 
tional and  Central  have  both  bean  taken,  ♦M.Orxi.- 
000  cash  for  the  flrat  and  above  $8,000,000  for  th" 
other.  The  Central  Kubacriptions  were  more  than 
4VJ.0OO.O0O  in  exoea*  of  the  amount  required.  The 
financial  condition  of  both  mad*  now  warranta 
the  hope  of  steady  and  rapid  work.  The  Na- 
tional'* bond*  are  advancing  in  the  market. 

A  report  being  cdrn-rt  In  the  City  of  Mexico 
tbat  Gen.  Grant  had  nut  succeeded  in  railing  the 
neceeeary  capital  for  commencing  the  construe 
t  ion  of  toe  Mexican  Southern  Railway,  the  Tiro 
Republic*  state*  that  Oen.  Grant  aald  recentlv  that 
be  did  not  Intend  to  push  the  construction  of  the 
road  until  the  City  of  Mexico  ia  connected  with 
the  United  Slate*  by  rail. 

The  City  of  Mexioo  ia  the  most  northerly  point 
on  the  Mexican  Southern.  It  ii  not  Mated  whether 
the  beginning  of  work  await*  the  arrival  of 
the  Gould  Get  i  res*  road  from  Laredo  via  Victoria, 
or  will  proceed  a*  soon  a*  It  can  obtain  transporta- 
tion by  the  Central  or  National  line.  Tbe  Mexi- 
can government  ha*  approved  the  plan  »  and  pro- 
of the  second  hundred  kilometers  of  the 
-DeOreaa  line  south  from  Laredo.—  A'etc  Or- 
i  /Vayune.  ,/uuc  8. 

Coal  Mimno  With  Lute. 
At  last  there  appear*  a  possibility  that  the  ter 
rible  loan  of  life  which  annually  occur*  in  these 
islea  through  mining  accident*  will  noon  be  aenai- 
hlv  reduced.  At  the  present  meeting  of  tbe  Iron 
and  Steel  Institute  Mr.  Moalev  read  a  long  and 
instructive  paper  on  a  new  method  of  winning 
coal.  Tlie  principal  feature  U  that  cartridge* 
containing  lime  in  a  highly  caustic  condition  are 
emp'oyed  Instead  of  explosive*.  After  one  of 
the**)  ha*  been  rammed  down  tightly  to  the  bot- 
tom of  the  allot- hole  and  "  tamped,"  water  is 
injected  into  the  cartridge  by  mean*  of  a  small 
forci-pump  und  hose,  and  a  rapid  generation  of 
■team  then  takes  place,  gradually  rending  asunder 
tbe  coal  in  all  direction*,  and.  In  abort,  perform 
ing  all  thedutieaof  gunpowder  or  dynamite.  It 
ia  too  early  aa  yet  to  say  whether  this  process  will 
prove  applicable  in  all  cases.  When  lately  tried 
at  the  Shipley  collieries  It  more  than  answered 
rxpectatioua,  having  worked  140  tons  more  coal  j 
ia  100  huum  less  time  than  tbe  wedge  method  did 
in  the  next  "stalL"  Commercially,  therefore, 
ila  auoceM*  seem*  to  be  demonstrated  under  tha 
conditions  which  exUt  at  the  Shipley  pita.  It  is  fur- 
ther claimed  for  this  invention,  apparently  on  good 
ground*,  that  it  given  absolute  immunity  from 
Ka*  explosion,  a*  no  Are  or  flame  k  generated; 
that  it  does  not  create  any  smoke  or  noxious 
odor;  that  unskilled  labor  can  work  it,  and  that 
the  men  engaged  always  have  plenty  of  time  to 
K*t  asrgjr  b 

CO 

other  methods. — London  Globe. 

LrnuuTCBt— In  the  North  America*  Review 
for  July,  the  leading  article  is  a  profound  and 
■▼rnpathctic  study  of  "  Emerson  a*  a  Poet,"  by 
Gdwin  P.  Whipple.  Tbe  author  has  scarcely  a 
word  to  say  about  forma  and  modes  of  expression, 
and  cheerfully  concedes  that  Emerson  had  com- 
mand only  of  two  or  three  meters;  but  he  brings 
nil  the  resources  of  his  extraordinary  critical  acu- 
men to  prove  that  a*  a  seer,  »«  one  who  has  into 
it  ion  of  the  deeper  truth*  of  nature  and  the 
universe— in  short,  as  a  poet  to  the  highest 
of  the  word — Emerson  most  take  rank  with  tbe 
greatest  geniuses  of  all  time.  In  "Hydraulic 
Pressure  in  Wall  Street  a  writer  who  withholds 
his  name,  but  who  manifestly  is  no  novice,  ex- 
poses many  of  the  trick*  and  devices  by  moan*  of 
which  fictitious  value*  are  created,  and  the  nn- 
daily  to  ruin.  Desire  Charney  con- 
<  eleventh  article  in  the  series  on  "  The 
of  Central  America,"  and  rrrord.  the 


Business  of  <  ml.  ■•  S.  .  k  ■  •  by  Richard  Orant 
White,  who  forcibly  portray*  the  moral  ills  tbat 
I  route  from  the  perennial  stiuggle  for  place,  Fi- 
l  Dally,  Francis  Mai  ion  ("r.iwford,  son  of  tbe  emi- 
nent Aitterin&n  sculptor,  wrilea  "f  "  FaLse  Taste  in 
Art,"  and  indicate*  certain  directions  in  which 
art -culture  might  be  developed  under  tbe  con- 
dition* of  life  exuding  in  tbe  United  States.  The 
Review  is  for  sale  by  bookseller*  and  newsdealers 
generally. 

GENERAL  INTELLIGENCE. 


t*~  »>  auliWt  asd  urr  almf  etmse*  tn  psMias  ia  un 
nptuaaa*  nn*-  itrsu  <>t  mtrrrsf  rant  map  ftv  /urni'strii  «s. 


GAS  AMD  WATER. 

Hacxxxiacx.  N.  J.-Rapld 
-  toward  the  completion  of  tbe  » 
I  city.   The  puoiplng 
>ck  River.  The  |>  anti- 
two  Worthlngton  engine*  of  8.OU0.H00  gsllons  capacity 
each.  Tbe  water  wdfie  fr.rce.1  thr.«gt,  1 4  miles  r/ao-in, 

I  gallon*  ea-  1 
.n  being  1M0  'M 
has  been  m-  1 


„f  ir.,noo,isKj 
parity,  located  at  Weehawkan,  tha  ehrv*tioo 
ft,  atsive  high  w*t*r.    The  ronsumption  hi 
tlro*ted  at  :l,OUO,000  gallon,  per  day.    V.  B. 
the  Arm  of  rlpSrlrnann  &  Brush,  tSvil  Engii 
lloJ-.ken,  ia  ch»r  engineer,  and  John  F.  W«rd  cuo- 
Uactoe.   The  work  will  be  flnubed  by  Nov.  I,  IVSf. 

Wstx*  (AiaraovgasY  at  Nhwm.bt.  K.  I.— A  dispatch 
from  Newport  my*  :  There  w«s  ■  hearing  before  Judge 
Carprnter  thia  morning  un  the  water  quevtlon.  Oeurge 


.  No  on*  was  injured.  The  damage  I*  *6,r*s  . 
•rvoar  had  ns-entlv  bean  pMnnu iwnl  aa  f e,  but  the 
worked  through  first  at  tbe  top,  between  tbe 
r  and  tUmm  parapet. 


Watch- WoaKB  Exrcxaio*.  -Work  was  commenced 


all 


fit  to  drink.  The  testimony  of 
called  la  rebuttal  tn  show  that  Ma- 
ths wltmw^s  having  mlded  on  or 
the  city  gave  0<nrg*  IL  Norman 
•upply.  that  gentleman  having  built  tbe  water- work* 
Tbs  real  object  nf  tbe  flgtat  •>  to  prevent  Nurman  from 
.imrWating  thr  land  near  the  ponds,  according  to  toe 
provisions  of  the  charter  granted  him.  Later—Judge 
Carpenter  decide*  In  Uvur  of  Mr  Norman,  who  can 
now  go  ahead  and  lake  l*nd  for  tbe  use  of  tbs  city 
a  hosrd  of  arbitration  will 


n  lone 


it  w  stated  that  the  foundation 
will  coat  rMO.000.  and  th* 


building  to  b*  con- 

i  |snid  which  sUucted  upon  it  $SSO,000.  and  the  engine  to  h*  placed 
city's  water  in  it  aboot  »l4.fJ00.    The  large  cost  incideal  to  the  fouo 


tpay.  Tbed 


water 
decide 

great  aatrsfactlon 

Bah  FaAifCtaco  Watxb  Ratks. — From  a  local  pafier 
we  clip  the  following;  Tbe  Comtaltlee  on  Water  and 
Water  Bnpplie*  presented  *n  order  to  tbe  Board  flxuig 
tbe  water  rate*.  Tb*  order  wa*  tamed  on  tb*  order  In 
troduced  by  Mr.  Flsber,  eliminating  the  prcviaiona 
which  the  late  decision  of  th*  Supreme  Court  holds  to 
he  uocoiMtltutkioal.  Tbe  new  order  differ*  from  Mr 
Fliber'*  order  to  providing  for  tbe  parmeot  of  $7,000  s 
for  water  used  for  family  porpr 


dalem  and  building  ia  occasioned  by  the  ma*»ve  stonra 
and  heavy  iron  to  be  used  in  tbe  atrurture.  Tbe  Waler 
CixnmMi<ner  ia  nl  tbe  ouimon  that  the  new  engine  will 
•  rrive  at  St  Louli  aboal  next  October,  and  will  ImmrJ 
Id  position. — .fr,  f^out*  (JttAe  Demv. 


AniiiTioRAL  Pi  an.io  Machixeby.— One  year  ago 
the  Deao  Bro*.'  Bteam  Pump  Works,  of  Indianapolis, 
furolvbed  tbs  water  works  at  Edmore,  Mich.,  with  oo* 
of  their  steam  pump*.  They  hsve  Just  shipped  so- 
other pataii  to  tbe  same  place,  which  will  double  the 
The  waterworks  are  owned  by  the  village  of 


EZnV 


ELECTRICITY. 


*u  iiriitt 

..^Th-e^-^1.-^^^.,^  rompllm.ntary  dlapatcbw  sent  .imult 

sxbwt  In  the  rata*  to  be  paid  by  c«oirttmer»_Tb«  order  |  BramnS,  ^  P>ru,     on*  of  them  waa  m  by  tsTepbone 

and  the  other  by  *  Mora*  instrument  over  one  wire  at 


-ilr  a  portion  of  these  pretension*  be  established 
nl  winning;  by  lime  will  assuredly  replace  all 


month  by  th*  city  for  wals 
In  th*  public  buildings,  and 

suraer*  Tb*  order 
submitted  provides  for  a  payment  of  gS4,000  per  an- 
trum for  water  used  for  family  purpose*,  and  reduoa* 
toe  rates  *a  prevented  In  the  ktaher  .nlur  ?  per  cent. 
Tbe  order  also  provide*  for  *  rislnetlon  of  17  per  cent 
from  tbe  rate*  aa  at  present  fixed  by  the  Bayly  order. 
Tbe  rates  fixed  by  tb*  order  ars  a*  fallows:  For  build- 
ings occupied  bv  a  single  family,  covering  a  ground  mr- 
faoe  of  from  600  to  700  square  feet,  one  and  two  - v  irirv 
11. HA;  three  stories,  11.60  ;  four  atoran.  tl.70:  five 
(torUss,  $LB6;  700  to  8O0  square  feet,  one  *tory,  I l.Bft; 
two,  tl  bO;  three.  11.70;  four.  *l.8T.;  800  to  BOO  aiuare 
feat,  on*  storv,  fl'AO:  two.  f  1.711;  three,  |l. rift;  four. 
(9;  Ave.  gaSO:  BOO  to  1,000  square  feat,  oo*  atory, 
ti  nt):  two.  II  Ho^thne,  tS:  four.  *2.20_;  Bve,  *8  :u\ 

No  single  rate  to  be  lea*  than  1 1  ;  i. .. 
one  story  tn  height,  covering  a  great 

2uare  feet,  there  ahall  ba  aided  17 
<ual  WKI  square  feet  or 
th*  furtbsr  sum  of  17  oenU  for 
and  wher*  a  house  u  oocu; 
thrva-quartrr*  of  the  foregciug 


Loiro  Distauci  Tilxthoxiho.  —European  Journals 
which  h*v»  Ju«t  corns  to  hand  print  st  length  two 


the  same  time.  Th*  invention  bv  which  thia  feat  i 
made  powibie  ia  that  of  M.  Van  Rvsaelbrrghr,  director 
of  the  eietecvologkal  service  of  Belgium.— Anyiaeer 
ino  ond  Af  nu'no  Journal. 


addition.  Tbe  order  wa*  referred  to  the  Board  a*  a  until  In 
Committee  of  tbe  Whole. 


Railjujad  TaLJcoKArHiso.— C.  F.  McGlaahen.  pro- 
prietor of  tbe  Santa  Barbara  iCaL)  Pre**  ba*  patented 
a  aystom  of  railroad  lelegrapby  for  which  be  claims 
exceptional  advantage*.    According  to  his  circular  the 
Invention  fumaabeas  practical  method  of  establishing 
cooMtant  telegraphic  communication  iwtween  any  num- 
ber of  moving  railway  trains  and  any  number  of  sta- 
tion*.  Ordinary  tetagranh  wire*,  batteries  and  Invtrn- 
boaae*  mants  *re  pniplnyed,  ana  *  regular  telegraph  oflkii  Is 
ter  *rea  than  l.tO.l   placed  upon  each  moving  train.    The  principal  frainr* 
Is  tb*  use  nf  two  wire*  inatead  of  one.  In  transmitting 
tbe  electric  current.  Wheels  or  electric  brunt e*  atu^bed 
to  the  moving  train  touch  these  wire*,  conveying  th* 
'  om  one  wire  to  the  Instrument  in  tbe  car.  and 
It  to  the  other  wire,  ak»g  which  it  pa<*r* 
I*  reached,  when  it  i*  connected 


For  ail 


it*  for  each  additional  (torv;  to  the  mr  villi 
upied  bv  more  than  one  family  current  from 
rgciug  rate*  will  be  charged  In  returning  it  1 


Mat  Disroex  or  IT*  Oa»-Wo*x*.— The  Citv  So- 
licitor of  Philadelphia  baa  decided  tbat  there  i* 
nothing  to  prevent  th*  sale  or  lc*se  of  the  work*. 


with  a  ground  wire,  and  complete*  the  circuit  through 
the  earth,    The  same  current  I*  made  to  pas*  thr 
several  train*  by  s  simple  method  of  switching  at 
Hon*. 


through 
ata- 


RxoruiTTito  Wnuts  I'viixb  and  Abovx  OBorjjrn.— 
OAa^Qcxa-nox  —  Twenty-five  year*  ago  laat  fb*  committee  on  police  and  flre»larm  telegraph  of 

Plilladel|ihl»  reported  In  Select  Council  with  a  favor- 
able roco4iim*<n<lAtlr>n  the  general  ordinance  to  regulate 
the  use  of  underground  telegraph  and  rleetnc  light 
wire*.  One  of  th*  proviavona  Ta  that  tbe  dty  shall  have 
the  us*  of  on*  or  more  of  tbe  conduit*  for  the  police  and 


Tsrn  - 

night  the  Covington  Oss  Company  contracted  with 
the  city  of  Newport  to  rurnbh  them  gaa  for  twenty- 
five  year*,  'and  their  contract  expired  l**t  night.  A 
few  week*  ago  an  arbitration  committee  was  ap 
pointed  to  fix  the  value  of  the  stock  and  fixture*  of 
the  Covl  ' 


 . —  ~ —      «_  i        >  -  .  .  ,    .  .      ,         uir  is*  ■  tn  l itaw'  ui    uvuic  c/l  a^rvj  iuuuuiui  itrg    uir  isjiiit  SB  1 1*1 

ovlngton  (nuir«nT  In  Newport,  which  was  to  be  (|„  .1^^  telegTsph  whenever  >be  desires  it  free  of  any 
p«r,***-f  by  the  Newport  Company  The  arbllra-  ,  ^  Another  provision  I*  that  after  the  passage  of 
tonflxad  tlie.  value  at  fhtt.WO.  _  \  esterday  the  rep-  the  ordimini-e  any  corporation,  firm  ur  tadivirbjal^wn 

inc'ting  in  tola    I,,.,  ,,r  ,rt*i»ir*li,ln„  *riv  Hnej.  fue  tKl*rr*„hi^-  l*tMt«hrii 


reeentativetof  both  companies  held  a  meeting  In  this 
city   and  tbs  Covington  Uaa  Company  tendered  to 


meters.  etc„  and  demanded  .10  lleo  thereof  sje^wo.  □n4(lr|ral1,d  winm_ 

Roc  oh  on  thx  Txtxruov  x  —  A  Cincinnati  paper  tell* 
Mm*  Materna'a  introduction  t<  " 


Tb* 


v,li|i.||  mill 

wary  lured 
tributes  thee 


as  specified  In  tbe  report   of  th*  arbitrators. 
Newport  Company  refused  to  receive  tbe  deed 
•aid  tbat  they  would  take  th*  mains,  pipes, 
pip**,1  posts,  meters,  etc,  aod  par  on  account  »81.- 
566.  The  C 


ing  or  maintaining  any  lloe*  far  tslej-raphic,  telephonic 
or  electric  lighting  purpose*  overhead  In  the  city  shall 
I ■*  subject  to  alien 
undergT-Tirn  d  wires. 

ton  THXl 

Maternal  introduction  to  the  telephone  aa  fol- 
Tbe  telephone  was  another  new  thing,    I  called 


of] 
low*: 


S,    llieT*'C",    I  W   .    ■ .  f '  i     J  ™ ,    uu    BH.'UUU  ft,,,-  iww».        lllcinVfWll,  w,m>m**-i  W"  --  wui,,*,      ■  ' » 

Covington  lias  Com|iany  took  lb*  money  up  Chris  A  brent  and  toM  Mm  a  lady  wanted  to  talk 
uo  *ooount,  and  both  partie*  agreed  that  the  receprii-n  «lth  him,  ami  the  u«xt  minute  tb*v  w-re  at  it.  Ul 
of  the  mooav  bv  the  Covington  Uaa  Company,  and  the  about  Oennsny  and  ia  German  I»rd,  bow  tbat  tele- 
reception  o"f  the  mains,  meters,  etc  ,  by  the  Newport  |*Vioe  aulTered  I  Th*  paint  fell  off  the  wires,  aod  aom  • 
Cornravny,  wa*  not  to  prejudice  tbe  right  of  either  com-  of  thoa*  wven-cr.rn.evd  words  nearly  broke  the  box 
pany  |o  future  litigation.  Bull  wlU  C.  brought  by  th*  When  they  got  through  the  tetophoq.  fainted." 
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Tax  South  Akkbjcab  Tkleobapu.—  Ob  the  l.'lth  the 
Central  and  South  American  Telegraph  Company  m  I 
nouueec*  that  they  expect  to  have  their  cable  completely 
laid  during  this  mouth  and  ia  CHjeratiou  sunn.  The  < 
cable  between  Psyta  and  Saint  Eleuji  wan  finished  in 
May.  The  land  line  across  the  Isthmus  of  Tetiiaautepet 
was  completed  a  coup)"  of  day»  ago.  and  lite  exl 
to  nalvrston.  Tew  •  distance  of 


STREETS ,  DRAINAGE,  ETC. 

To  XX  Rxpa  vxi>.  -  The  Mayor  and  several  prominent 
citizens  of  Bpringfield,  IlL.  recently  visited  Blooming 
toci,  to  examine  the  street  pavement  of  that  city. 
Springfield  baring  been  idcci  porated  under  the  general 
law.  It  bow  propones  to  pave  In  a  substantial  manner  the 
entire  business  portion  either  with  cedar  blocks  or  (tone. 
An  ordinance  to  (bat  effect  is  now  pending  before  the 
City  Council 

Btbxxt  lMPROvr.ME.vni.— The  Paterson  <5.  J.)  Board 
□f  Aldermen,  on  Monday  night,  passed  the  tax  ordinance 
by  reaching  a  compromise,  appropriating  «-lO,000  for 
□I  street  improvements,  without  stating  what 
"he  first  street  paved  will 


Street  Departmext  or  Bab  FaVASuteCiJ.— Auditor 
Rrfc-kwedel  has  received  the  following  estimates  from 
Superintendent  Grabam  for  the  Street  Departments 
requirement*  for  the  fiscal  year  ending  June  30,  l*clS: 
Street  Fund— Lstbor  on  accepted  streets,  at  $8,600  per 
month.  $II«,II00;  labor  mi  sewers,  $4,000  per  niuuUi. 
$4H,0uu;  material  $l3U,OO0;  Rtreet-sweeping,  $51,000; 
rent  of  rorporaUnsi  vard  and  vilarv  of  keeiper,  I l.WWJ; 
incidental  repairs  » t'.s()0;  total  from  street  fund,  $:«<>.- 
720:  salaries  payable  from 
<laiionery  from  special  fee 
county  roads, » 10,000. 


M    1U1IO.  «.^,.~Oi 

$>*:*>;  repairs  on 


just  complete*!  over  Buffalo  Bayou,  Both  are  narrow- 
gange  roads. 

La  BOB  ox  a  LoooBcmvE.— From  tha  statistics  of  the 
locomotive  industry  it  appears  that  i*  takes  five  men 
about  cue  year  to  construct  a  locomotive  at  the  present 
time.  In  1839,  the  date  at  which  the  industry  really 
ssninvnd  a  standing  in  thi<  coantry.  at  about  which  time 
the  BaMwin  Locomotive  Works  and  the  locomotive 
establishment  at  Paterson,  S.  J.,  commenced  business, 
it  took  more  than  doable  that  number  uf  bands  the  space 
of  eighteen  months  to  make  an  engine.  The  difference 
in  time  sud  labor  saved  must  be  looked  for  In  the  im- 
provement of  the  old  machinery  and  the  Invention  of 
new  machinery  and  appliance*. — MrcAonic, 

New  Iain  bub  I*lfx. — A  Milwaukee  note  says  :  Pres- 
ident RhlneUnder  and  (renersi  Manager  Heed,  of  the 
Milwaukee,  Lake  Shore  ft  Western  road,  left  for  Peli- 
can, the  northern  terminus  of  the  line,  yesterday.  They 
will  look  over  toe  projected  routes  to  the  Wiscuo>in 
River  rapids,  from  a  point  a  few  miles  above  Pelican, 
and  will  definitely  decide  upon  the  exact  direction  of 
the  new  line.  It  is  the  intention  of  the  officials  to  en- 
gage large  gangs  of  grader*  and  tracklayers  and  rush 
the  construction  of  tire  branch  to  completion  before  the 
middle  of  next  August,  In  order  to  compete  for  the 
Northern  fall  lumber  traffic 

A  New  Roan.— Two  corps  of  engineers  left  here  last 
night  for  Springfield,  Mo.,  to  survey  a  road  from  Spring- 
field to  Harrison.  Ark.,  a  dwTance  of  on*  hundred  miles. 
This  mad  is  being  constructed  by  Use  8s.  Louis  A"  San 
Francisco  line,  sud  will  open  a  rich  agricultural  ami 
mineral  country  in  Central  aod  Northern  Arkansas.  It 
will  be  pressed  to  completion  a*  rapidly  as  the  mad  ran 
be  graded.  It  Is  proposed  to  extend  it  to  Yellville,  Ark., 
and  thence  southeast  to  the  Interior  of  Arkansas.  The 
road  to  built  ae  a  feeder  to  the  Trwro  line,  and  to  draw 


Railbijao  Cojrrnai.Ti!  I  .XT. — The  contracts  for  cieer- 
ing  and  grubbing  75  miles  of  the  Ottawa  it  Oslineau 

Valley  Railway,  from  Hull  to  Desert,  have  been 
swarded.  Messrs.  (trace  and  Fitzgerald  take  tee  upper 
half,  and  Messrs  Bain  bridge  (Pickauucki  and  T.  F.  De- 
htuey  iNapaneel  the  lower  half.  Work  Is  to  be  conv 
nssncsa  at  once,  and  to  be  completed  by  the  let  of 
Seiitember. 

PtJUPISO  Eboibe  CobthajCT  Let.  —  The  St. 
of  Henry  R.  Worthiogtoo  (P.  H.  Pond, 
eeiitstlvei  have  contracted  to  furnish  the  pumping  ma- 
chinery for  the  Hut  Borings  (Ark.)  Water- Works,  oot> 
of  two 
of  1, 


The  contract  to  build  the  combination  bridge,  two 
spans,  110  ft  each,  stone  piers,  at  Hamburg,  Is.,  was 
awarded  to  8.  M.  Hewetl,  of  that  place. 

The  contract  to  build  the  Iron  bridge  at  Anamoaa,  la., 
two  stnns  IIS  feat  each,  stone  piers,  was  awsrjed  to 
King  Bridge  Co.,  of  Des  Moines,  la. 

The  contract  to  build  an  Iron  brit 
pirn,  at  Savannah.  Mo.,  was  award 


Th"  "rnTftr 


RAILROADS 

A  Nrw  tUliJuiAU  m  Mexico.—  km  Mess.,  June 
I2.-A  special  to  the  Adcrrfuer,  from  San  Diego,  Cel., 
•ays  :  ••  Another  Boston  railroad  in  Mexico,  flu.  '  Bee 
Line,'  both  ends  of  which  are  in  the  United  States,  is 
the  last  project  practically  begun.  It  begins  at  Na- 
tional City,  three  miles  from  here,  at  the  present  ter- 
minus uf  the  California  Southern  Railroad,  and  runs 
southern*  through  Northern  Mexico,  470  miles  to  Cola- 
buaaa,  in  Arixoua,  running  only  twelve  miles  in  the 
ll sited  States  at  the  west  end.  Crossing  lower  Cali- 
fornia to  the  mouth  of  the  Colorado  River.  Ibeoce 
•cross  Northern  Sonora  end  leaving  it  near  the  Eastern 
Hue,  it  enters  Artsona  and  run*  twenty-four  nillc  to 
ralatwMs,  where  It  will  connect  with  the  Sonora  Rail- 
road from  ttuaymes,  running  isortbeost  to  a  eonoocUnn 
with  the  main  line  of  the  Atchison,  Toprxa  ft  Santa 
Fe  Railroad,  at  or  near  Benson,  ar.d  will  have  an  exten- 
sion north  from  Calabasas  to  the  main  line  of  the  At- 
lantic ft  Pacific  Railroad  br  way  of  Prescott. 

Wonx  nv  tux  Huctiiwest — Nrw  orijiank,  June 
IV — Four  thousand  tone  of  steel  rails  are  now  being 
discharged  at  College  Point,  stxty  miles  above  this  niv. 
for  the  New  Orleans  <fc  Mississippi  Valley  H-iilroad 
Company.  The  engineer  corps  is  pushing  forward  in 
tha  direction  of  Baton  Rouge  through  the  sugar  plan 
tattoos  on  the  banks  of  the  Mississippi  River,  aud  track- 
laying  will  soon  begin. 

TBI  MxxtCAB  Conilltawa,  -The  Congress  of  Mexico 
has  enthralled  the  executive  to  build  •  railroad 
■  to  Tehuantrp'c  with  govern) 
I  was  also  authorised  an  extension  of 
the  drainage  of  the  Valley  of  Mexl 

The  Cabbob  Vallet  Scbtet. — The  surveyors  of  I 
the  Cannon  Valley  Railroad  have  made  a  preliminary 
survey  from  Faribault  to  Northfleld,  Minn.  The  rout* 
surveyed  sj  on  the  west  side  of  Cannon  River  and  about 
tlOO  ft.  east  of  the  Chicago,  Milwaukee  ft  Ht.  Paul 
road.  The  surveyors  have  not  decided  which  war  they 
w  111  survey  from  Northfleld. 

TBI  St,  Cnoix  ft  Chippewa  Kiveb  Raiuioad  Co.— 
Rivxr  Falls.  Wis.,  June  II.— The  tit.  Croix  ft  Chip- 
pewa River  Railroad  company  has  been  incorporated 
with  a  capital  slock  of  $o00,0o0.  A  charter  has  been 
obtained  end  the  following  officer*  elected'  I.  McGregor, 
president:  J.  D.  Putnam,  vice  president;  J.  B.  Thayer, 
secretary.  The  road  is  to  be  constructed  between  a 
point  on  Lake  St,  Croix  near  Catfish  bar,  by  way  of 
this  village  and  a  point  on  the  Chippewa  River  near 
Duran.  to  connect  with  the  Chippewa  Valley  ft  Supe- 
rior road. 

Milkm  or  LoADxa  Cabs.— WiBitrxxi,  June  9..  There 
are  thirteen  miles  of  loaded  osr*  standing  on  the  tracks 
of  the. Canadian  Pacific  Railroad  in  Winnipeg,  Ht.  Boni- 
face and  other  potnta  between  here  and  including  SL 
Vincent.  The  local  acooaunodaliou  for  removal  is 
insufficient  to  meet  the  deinand,  and  the  Cunadiau 
Pacific  have  put  cm  a  force  of  100  men  to  assist  to 
unload.  The  freight  shed  ia  not  only  tilled  but  the 
ground  all  around  is  covered  with  goods, 

Bosrw  VoTBD. -  Wheeling,  W.  Va.,  has  voted  to  sub- 
sen  lie  for  tMO.OOO  of  the  stock  uf  the  Wheeling. 
PaxkcrstKirg  ft  Charleston  Railroad.  The  road  will  run 
from  Wheeling  to  the  mouth  of  the  Kanawha. 

Tbb  Texas  ft  Pacific.— Mabshsi.i,,  Tex.,  June  10. 
— The  working  forces  of  the  Texas  ft  Pacific  car  and 
machine  shops  here  bare  been  augmented  recently, 
until  the  number  now  employed  exceeds  the  forces 
engaged  prior  to  the  reduction.  As  several  damaged 
cars  and  other  yobs  have  been  forwarded  to  St.  Louis 
lately,  on  account  of  pressure  of  work  at  the  Marsball 
shops,  It  fcs  thought  there  will  be  a  further  increase  here, 
that  all  such  work  may  be  done  at  home. 

Nakbow  Gacue.-Oo  the  10th  connoctioa 
.  de 
OL  Fred 


,/u  lie  H. 

Tax  Pittsburgh  Southern  Railroad  has  been  sold  to 
the  Pittsburgh  ft  Monuiigahela  Valley  Railroad. 

A  Pbbxktlvabia  RoAO.-Work  on  the  new  Dela- 
ware Valley  Railroad  will  begin  In  August  if  the  right 
of  way  between  Milford  aud  Port  Jervis  can  be  secured 
by  tnat  time. 

Tub  Canadian  Pacific  Railway  i>  now  graded  for  ISO 
miles  west  of  Brandon,  and  ironed  for  exT  miles.  Word 
has  been  received  from  the  Barclay  and  Brerctoa  sur- 
vey parties  that  the  former  has  completed  correction  of 
the  surrey  of  list  year,  and  the  line  has  now  been 
definitely  located  further  south.  T 
ten  miles  of  construction,  besides  being  straighter  and 
easier  of  operation.  It  will  he  more  expeusive  to  build, 
but  there  will  be  a  saving  in  the  end.  The  route  as  now 
located  follows  the  luxe  between  t  iwnsblps  17  and  1^. 
almost  from  the  center  of  range  1 1.  west  of  the  second 
principal  uierv.lian  to  the  east  hue  of  range  ^1,  crossing 
Pile  of  Bones  Creek,  where  the  north  line  of  township 
17  iDterserbj  that  line.  The  route  Is  now  folly  fixed  to 
Moose  Jaw  Creek  with  thla  correction .  Brer,  ton  is  now 
about  locating  the  line  from  Moose  Jaw  to  Strong 
Current  Creek  and  ferry,  and  Shaw  from  there  to  the 
Rockies. 


ge.  lia  ft,,  stone 
d  to  W.J.  Hob*oo. 

Bntntix  Cobtbact  Let. — Proposals  were  opened  June 
15,  for  the  construction  of  the  supers tmcture  of  no 
Iron  bridge  on  Chapel  street  over  West  River,  at  New 
Haven,  Conn,,  with  the  following  result  : 

Clarke  Bridge  Company.  Baltimore.  Md  $11,034  00 

King  Iron  Britlie  CV.inpe.nr.  Cleveland,  Ohio   » ,160  00 

I.  «•  Is-nemure.  HlUshnro  (.Voire.  N  H   9.08U  00 

Weillslnm  Works,  Jersey  Cltv.N  J    *,MS  OO 

WtotUs-k  Jt  Power,  Hudson.  V  Y  

WreAichtlruo  Hi-o|ge  Company,  i:sjibm,  Ohio. 

U   It   Andrews,  iiostoej.  Ham  

L-.  V.  Pendleton,  Norwich. 
Mone-  PruUre  Companr,  i  • 
CorruxatedMetel  Compsr.; 

The  contract  was  awarded  to  the  Corrugated  Metal 

calhTfer     ^r,,^n","      *•  W  ~  S 


I  00 

.  m 

7,Mt  00 

Luurstowo,  Ohio.   7,500.00 

,  Kssl  Berlin,  Conn     .    0.0O0  00 


MlLWAL'BXS   COMTKACT   LET.— The  following  can 
tracts  were  awarded  by  lbs  Board  of  Pubbc  Works, 
vesterday  :    I^yingnine  sewer  iu  Walnut strssl  from 
Nineteenth  to  Twentieth  street,  to  Robert  Chambers  at 
11. W  per  lineal  foot ;  to  the  same  contractor  for  laying 
a  pipe  sewer  In  Beaublan  street  from  Eleventh  to 
Twelftii  street  at  $1.54  per  foot ;  for  paving  (lalena 
street  from  Third  to  Seventh  street*,  William  Forrostal, 
a  at  $l-4!S  ler  square  vard;  for  esxrhtng  In  the  same 
e  street,  V.  kuhlnsao,  stEMJU  cents  per  lineal  foot:  for 
j  plankuig  the  sidewalk,  II.  Vogt,  at  iUi  crate  pec  foot , 
for  -  elding,  M.  Khea,  at  1-  cents  per  square  yard. 

Cab  Wbexl  Cobtbact  Let  — The  Chicago,  Mil- 
waukee s  St.  Paul  Railway  Company  has  coin p«r led  s 
contract  with  the  Allen  Pais-r  Car  Wheel  Codxpany.  of 
New  York,  for  a  supply  of  wheels  for  all  iu  parlor, 
sleeping  and  dining-room  coaches.  It  b>  the  Intention 
to  introduce  these  wlwwls  generally  upon  the  mad  out- 
side of  freight  cars, 

BriLDIBO  Cobtrai  t  Let.— The  committee  on  works 
of  the  Trastecs  of  the  Gas  Works  met  In  the  OV  Office 


UmiBO  to  be  (.iiOABnc— The  East  Tennessee,  Vir- 
gilia  ft  Oeorgia  road  will  soon  have  it*  extension  from 
Macon,  via  Atlanta,  to  Rome,  Qa.,  conipletad.  That 
portion  of  the  extension  from  Macon  to  Atlanta  will  be 
completed  by  the  15th  of  July,  while  the  Rome  exten- 
sion will  be  'ready  for  use  as  early  as  the  1st  of  Septem- 
ber. W  ben  these  extensions  are  completed  they  will 
become  formidable  competitors  with  the  Georgia  Cen- 
tral and  Western  ft  Atlantic  roods.  The  latter  named 
railroad  is  owned  by  the  State,  but  operated  under  lease 
to  private  parties.  Fur  years  it  has  been  one  of  the  best 
paying  roads  in  the  South,  but  its  greut  mooO|luly  will 
soon  he  at  an  end.  The  ureseut  lease  has  some  seven  or 
eight  years  yet  to  run,  hut  at  the  expliatlou  of  thai 
time  It  will  be  a  difficult  thing  to  lease  It  for  anything 
like  the  sum  now  realised.  It  Is  believed  that  the  State 
would  now  lie  willing  to  sell  the  road  if  any 
reaxmahle  offer  was  mode.  In  view  of  the  _ 
position,  it  is  doubtful  if  any  syndicate  can  be 
that  would  care  to  purchase. 

Rafxboad  Wobx. — Work  on  the  Milwaukee  ft  Lake 
Winnebago  Railroad  is  being  inisbed  forward  as  rapidly 
as  possible.  The  route  between  Neenah  and  Oshkneh 
has  been  surveyed  and  staked  out. 

FaiiUHxaM  ib  Cab ada. — The  surveyors  are  pushing 
forward  work  an  the  IJuebec  ft  Ontario  Railway.  They 
are  now  at  work  stoking  the  proposed  line  neat  Don- 
caster,  ami  are  steadily  working  westward.  Work  ou 
the  first  division,  ciuuienciug  at  the  Yorkrllle  termin- 
us, will  be  commenced  shortly.  The  first  division  covers 
forty  miles  of  the  proposed  road. 

Tux  Mobt  BlaBC  TuBBEt.— Engineers  are  said  to  be- 
lleve  the  pr<iswnl  Mont  Blanc  tunnel  to  be  impractica- 
ble. Dr.  Htapf,  of  the  St  (lothard  work,  at  one  of  them. 
He  bos  recently  announced  himself  in  accord  with  Horr 
Ileins,  a  Swiss  engineer,  in  pronouncing  the  work  one 
of  immense  dlfftciJty,  since  in  one  port  ll  would  need  to 
be  carried  through  a  formation  of  anhydrous  gypsum, 
which^ on  exposure  to  the  air^expanils  beyond  control. 

oft 


yesterday  to  receive  proposals  for    furnishing  the 
nmteriAl  and  ouilJing  the  alterations  of  the  coal  store- 
hoio*  and  wsllaroiiod  the  tank  yanLotxi  feel 
Samuel  Hart  was  the  successful  bidder,  at 
/Blf-irfelnAln  TVoses,  ./un*  lit. 


BUILDINGS. 

fUM  roK  Coi'NTV  lit  ii.tii.nis.  -W  AsaiKoTOn,  C.H., 
O.,  June  10.— The  Com inusaoncrs  ndojiteil  the  plan  ol 
Ca^arehije^of^otodo,  0.^for  ttva  now 

.W»>  and  lhe^uTlT,A)0.  ^ 


WU)  cost  $85,0 

Bl'lLntBu  is  tmi»  Crrr.— J< 
milted  to  the  Building  Bureau  pi 
proof  fl  it  houses,  which  he  propi 
eighth  aud  Fifty-ninth  streets, 
The  fists  are  to  be  nine  stories 


age  of  4110  ft.  and  WW  ft.  in  dep 
The  in 
brick  i 


t  F.  Navarro  trar  > 
ns  for  night  new  are 
tm  to  build  on  Fifty  . 
star  Seventh  avenue. 
;h,  with  a  total  front 


l  depth,  with  court-yards. 
The  materials  are  to  be  brick  and  stone,  with  slate  and 

roofing.   The  estimated  cost  U«AM.0O0  each. 


,  Cal. — The 
have  voted  to  sell  the 


BRIDGES 

Will  Build  a  BltiDOE  -Duxbury,  Mass.,  will  build 
a  stone  bridge  over  Blue  Fish  River.  The  building  com 
imU.-e  consists  of  John  8,  Lonng,  Bradford  Weston  and 
Andrew  Northey. 

Bmej  roB  Rjibctibo  a  Hbidoe  at  Hai.ihbcrv. — Ngw. 
bcbtpobt,  Mass.,  June  IS.— The  County  Cummte- 
aonen  have  onenail  the  bids  for  Ihw  rnsson  work  of 
Deer  Island  Bridge,  in  Salisbury,  which  varied  from 

bury  port' . 

New  I  bob  Bbxdoe.  —  Work  coenmences  oex 
an  $1,(100  new  Iron  bridge  Just  east  of 


CONTRACTS  LET. 
School- House  Cobtbact  Let.— The  Committee  of 
City  Property,  of  Holyoke,  Maw ,  bs»  awarded  the  con- 
tract for  the  construction  of  the  ward  7  scbool-h-iuso  to 
James  Dougherty  for  $l«,WU0.  Thar*  veers  Ave  bids, 
Mr.  Dougherty's  being  the  lowest  The  committee  r» 
Hang 

citv  teams  and  men,  who 
•is  $700 


for  the  excavating  as  too  high,  and  will 
bays  the  work  done  b^h^bp  1 


MISCELLANEOUS. 

C'oBunnetiuBAi.  Note.  —  Mr.  Beach  Introduced  a  bill 
granting  permnsicn  to  three  men,  therein  named,  to  dig 
tar  treasure  and  minerals  on  the  government  lands  at 
West  Point,  one-quarter  of  the  treasure  found  to  be- 
long to  the  government :  also  a  hill  authorising  the  con- 
stru-rilon  of  a  bridge  across  the  Hudson  River  between 
Storn:  King  and  Ilreokneck  mountains. 

Wobx  .  -The  I  con  mills  la  ( 
and  Aurora  have  all  i 
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A  NEW  MECHANICAL  DICTIONARY. 

Since  the  completion  of  Knight's  American  Me- 
chanical Dictionary,  in  1977,  the  program  made  in 
tbe  development  of  the  mechanical  arU  Is  unpre- 
cedented in  the  history  of  the  world.  Not  only  in 
such  striking  and  wonderful  achievements  a*  rrlat* 
to  tbe  telephone,  phonograph  nod  electric  light, 
which  popular  attention  is  naturally 
but  in  every  department  of  applied  mr- 
,  there  has  been  developed  a  fertility  of  re- 
source in  the  adaptation  of  means  to  ends  quite  ss 
marvelous  and  equally  important  in  practical  re- 
Achievement  baa  outrun  the  most  sanguine 
,  and  with  such  rapidity  that  even  the 
moat  recent  record,  are  found  to  be  very  del!- 
cient  in  supplying  the  special  information  most 
desired. 

Too  hearty  approval  which  Knight's  American 
Mechanical  Dictionary  h*a  received  in  all  parte  of 
the  world  has  encouraged  the  publisher*  to  Issue 


of  an  ordinary  cyclopaedia  it  is  frequently  very 
difficult  to  determine  under  which  title  or  heading 
to  look. 

The  author  has  invented  a  system  of  what  be 
terms  '*  specific  indexes,"  by  the  use  of  which  the 
inquirer  is  guided  straight  to  the  information  lie 
U  in  quest  of,  even  though  he  lie  entirely  ignorant 
of  the  name  of  a  thing,  and  have  but  the  most 
notion  of  its  use.  This  is  ac- 
title  of 


The  title* 


i  entirely  ne 


.thus  continuing  the  record 


of  every  article  in  the 
to  the  subject  In 
of  these  indexes  are  in  turn 
ning  of  tbe  book,  so  that  by  a 
termine  which  clew  to  follow. 

Reside  the  use  above  mentioned,  these  specific 
indexes  afford  the  reader  an  excellent  opportunity 
for  investigating  thoroughly  all  that  pertains  di- 
rectly or  indirectly  to  any  special  subject,  by  using 
tbe  index  under  tbe  title  of  that  subject  as  a  sort 
of  bead-center,  and  following  out  its  various 


Is  illustrated  with  over  2,900  carefully  prepared 
engravings  and  numerous  full-page  plates,  and  for 
general  typographical  excellence,  quality  of  paper 
and  printing,  il  ik  unsurpassed.  It  may  he  bound 
uniform  with  any  edition  of  the  Knight's  Ameri- 
can Mechanical  Dictionary,  or  with  any  cyclo- 
paedia or  other  book  of  reference  nf  the  usual  aixe 
and  shape.  Hold  only  by  i 
tions,  containing  840  pages  c 
For  further  particula 

4  Co..  ! 


PUBLIC  IMPROVEMENTS  AT  MINNEAPOLIS. 

For  tho  purpose  of  learning  something  in  regard 
the  progress  of  work  upon  a  few  of  the  public 


Ejohty-ton  steam  Husm,  Ckevsot  Works, 

Fran  Kols&ra  iBuivu  MscSuilesl  Dictionary. 


France. 


of  half  a  decade  In  the  history  of  inven 
tioo.  From  this  fact  it  is  evident  that  this  volume 
an  indispensable  supplement  to  all  works  of 


ha*  been  adopted  in  dealing 
•  in  both  works.  First,  each 
in  its  proper  alphabetical  place, 
thus  fulfilling  the  function  of  a  dictionary,  in  af- 
fording direct  response  to  inquiry.  Second,  the 
item*  of  information  thus  distributed  throughout 
tho  work  are  classified  in  special  indexes  of  the 
art.  profession,  or  manufacture  to  which  they  per- 
tain. The  book  thus  fulfills  tho  function  of  a 
cyclopedia,  which  is  a  collection  of  treatises. 

The  value  of  a  work  of  reference  depends  largely 
upon  its  index.   When  one  ha*  a  question  to  ask 


from  the  date  at  which  the  former  work  went  to  i  branches  through  all  their  ramifications, 
press,  but  carefully  avoiding  repetition,  and  aim-     Special  attention  is  called  to  a  new  and  valuable 
lag  to  furnish  not  only  •  satisfactory  supplement  feature  in  the  work,  by  means  of  which  exhaust- 
to  tbe  original  work,  but  a  book  which  r hall  have  ive  information  on  any  subject  is  placed  within 
individual  and  separate  value  as  a  complete  eaay  reach.  The  author  has  made  a  complete  index 

to  technical  literature,  covering  a  period  of  five 
vears,  and  embracing  all  English  and  American 
from  1876  to  1880  in- 
TJnder  title  of  each  subject  may  be  found 
a  complete  Ifart  of  every  article  w  bich  has  appeared, 
during  this  period,  in  tbe  columns  of  these  period- 
icals, and  as  every  subject  of  Importance  baa  been 
thoroughly  discussed  therein,  it  i*  evident  that  the 
whole  range  of  rtcent  investigation  is  thus  placed 
at  easy  command.  This  index  cannot  fail  to  meet 
with  the  heartiest  appreciation  among  those,  who 
have  experienced  the  labor  and  difficulty  attend- 
ing an  exhaustive  search  upon  any  line  of  in- 
quiry. 

"  Iiitlex-learrilns;  tarns  no  student  p*ls, 
Trt  bold*  tbe  eel  of  sdeaee  by  lb*  tall " 

The  work  treats  of  many  thousand  subject*,  and 


improvements  proposed  in  Minneapolis,  a  i 
of  the  /"ionerr-PTOM called  yesterday  morni 
Superintendent  Johnson,  of  the  Water- Work*,  nod 
City  Engineer  Kinkcr  for  the  desired  fact*  in  their 
respective  departments,  and  in  response  to  in- 
quiries the  following  interesting  information  was 
courteously  Ciimishrd. 

New  WaTKR  Mains. -Superintendent  Johnson 
staled  that  among  the  new  water  main*  just  com- 
pleted or  approaching  completion,  and  concerning 
which  but  little  ho*  liern  said  in  the  paper*,  was 
onr  on  University  avenur.  extending  from  Third 
to  Thirteenth  avenue*  southeast,  a  distance  of  ten 
full  blocks.  Another  important  train  W  being  laid 
on  Fifth  avenue  aoulbeuat.  frum  Seventh  to  Di- 
vision streets,  so  as  to  afford  fire  protection  to  the 
mill*  and  manufactories  which  have  recently 
sprung  into  existence  upon  and  in  the  vicinity  of 
the  last-mentioned  thoroughfare.  A  14-in.  pipe  I* 
also  being  laid  on  University  avenue  north,  necessi- 
tating blasting  through  1  ft.  of  limestone  for  a  con- 
siderable portion  of  the  distance  covered  by  this 
branch  of  the  water  supply  system.  This  pipe  will 
lie  la.d  three  full  blocks,  and  was  completed  for 
two-thirds  of  the  distance  last  evening.  Numer- 
ous other  connection!*  will  probably  be  made  dur- 
ing the  season  under  the  direction  of  the  Heard  of 
Water- Work*  Commissioners,  but  no  lata  was  ob- 
tainable showing  the  probable  disbursements  of 
the  summer  for  the  amount  ot  the  water  mains  and 
pipes. 

At  tub  Pmr  Hoise— The  new  tunnel  for  (be 
water- works  has  been  completed,  and  a  substan- 
tial retaining  wall  constructed  for  n  distance  of 
840  It.  from  the  north  end.  Fair  progress  is  being 
made  in  tbe  construct  ion  of  tbe  new  addition  to 
the  pump  bouse,  mom  commonly  known  as  tbe 
"pump  house  extension,"  which  is  expected  to 
add  to  the  efficiency  of  the  wurks  in  providing  an 
ample  and  reliable  supply  of  water  at  all  times— 
tbe  oM  pump  house  having  failed  to  meet  the  de- 
mands of  rapidly  increasing  population.  Twelve 
thousand  feet  of  new  pipe  ate  now  being  laid  at 
the  rate  of  one  block  per  day. 

Citv  Enotnt.f  p. "h  lii-PART.ur.NT. — The  department 
under  the  capable  supervision  of  City  Erip;ln**er 
Ranker  is  crowded  with  business  just  now — bridge 
building,  street  improvements,  paving,  sewers 
and  various  other  important  matters  being  in- 
trusted almost  exclusively  to  him.  Owing  to  the 
manifold  duties  devolving  upon  him,  be  has  been 
compelled  to  place  one  of  his  assistants.  Ml.  J.  E. 
Snyder,  in  charge  ot  the  street  work  proper,  and 
there  are  at  present  80.000  cu.  yds,  of  street 
excavation  under  contract,  and  fully  as  much 
more  will  be  advertised  for,  which  is  twice  aa 
much  in  that  particular  direction  as  has  ever  been 
done  in  the  city  at  any  one  time.  During  the 
summer  between  «40.000  and  »50.000  will  lie  ex- 
prnded  In  grading  and  clearing  the  streets  of  the 
city,  under  the  most  economical  disbursement*  of 
tbe  fund  under  his  control. 

Sewer  Work.— One  of  the  most  important  du- 
ties intrusted  to  Mr.  R inker  is  the  extension  of 
the  sewer  system,  on  account  of  its  direct  effects 
upon  the  public  health  and  convenience.  Owing 
to  tbe  fact  that  all  tbe  bid*  for  tho  sewer  exten- 
sions thus  far  received  have  been  exorbitantly 
high,  the  common  council  has  authorised  Mr. 
Rinkerto  employ  men  by  tbe  day  in  this  branch 
of  the  service,  and  to  reject  all  bids.  Under  the 
authority  thus  conferred  the  city  engineer  on  Wed- 
nesday began  operations  on  the  Klevemh  avenue 
south  sewer,  which  will  be  two  mile*  in  length, 
extending  from  the  Mississippi  river  up  Eleventh 
avenue  for  some  distance.and  from  thence  to  Hen- 
nepin avenue,  the  total  cost  of  this  one  refuse  car- 
rlrr  alone  being  estimated  at  about  fHO.000.  Ma- 
chinery will  be  utilized  in  the  construction  of  the 
above  and  other  sewers  authorized  by  the  council, 
and  the  total  expenditure  for  extensions  of  the 
sewer  system  during  the  season  will  be  from  f  150,- 
000  to  »IT5,00i>.  but  the  large  sum  cannot  be  ex- 
|x>nded  for  a  better  purpose. 

The  above  partial  exhibit  of  the  operations  and 
disbursement*  of  two  of  the  public  departments  is 
sufficient  to  show  the  extent  and  cost  of  the  Im- 
provement* now  commenced  or  authorized,  but 
which  are  imperatively  demanded  to  keep  pace 
with  the  general  advancement  of  the  city  of  Min- 
neapolis.—tto«eer-PrM«,  June  17. 
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WAVER  POWER, 


In  Natvrt,  at  Paris,  gives  an  account  of  an  ap- 
paratus, designed  by  M.  Qenohez,  for  utilizing 
the  force  of  waves,  and  consisting  essentially  of  a 
float,  weighing  from  35  to  OS  tons,  which  is  con- 
nected with  a  bell-shaped  compressor  by  ropes  or 
chains  passing  over  pulleys.  The  float  i»  sub- 
merged and  rises  and  fails  with  the  waves.  When 
it  falls  It  raises  the  bell,  which  has  previously  been 
below  the  water  level,  and  as  it  empties  itself  of 
water  the  air  rushes  into  it  through  openings  in 
the  top.  As  the  float  rises  again  the  bell  sinks,  the 
water  rites  in  It  and  compresses  the  air,  driving  it 
out  into  pipes  which  conduct  it  to  reservoirs  on 
shore,  whence  it  can  be  distributed  as  required. 


THE  ROCKPORT  TUNNEL. 

The  accompanying  map  (Fig.  1)  shows  the  pres- 
ent location  of  the  Lehigh  Valley  Railroad  and  of 
the  proposed  tunnel,  for  constructing  which  a  con- 
tract has  just  been  awarded  to  Mr.  John  Donog- 
hen,  of  Emmittsburg,  Md.  The  tunnel  will  be 
about  1,200  ft.  long  and  will  be  excavated  through 
rock  the  entire  distance.  The  estimated  amotmt 
of  excavation  in  the  tunnel  is  23,000  cubic  yards, 
and  in  the  approaches  40,000  cubic  yards  of  earth, 


CORRESPONDENCE. 

THE  STANDARD  WATER  METER. 

Niw  YOSR.  June  16,  1862. 
RnrroR  Enoixrrarxo  Nkws: 

We  take  pleasure  in  acknowledging  the  merits 
of  your  editorial  on  water  meters  in  F>oivr r* 
nto  News  of  June  10,  1893,  and  it  has  been  our 
privilege  fo  read  your  valuable  paper  the  past  two 
years,  and  particularly  valuable  on  account  of  the 
fall  and  elaborate  "History  and  Statistics  of 
American  Water- Works.*'  One  of  the  reasons  why 
water  meters  are  not  looked  on  with  more  favor  is 
on  account  of  there  being  so  many  put  on  the  mar- 
ket without  merit  in  themselves  and  which  have 
brought  ridicule  on  a  necessity  now  fell  over  the 
entire  country;  for  it  is  not  a  question  of  revenue 
to  the  water  departments,  nor  of  wastage,  but  yet 
a  question  more  vital.  Where  is  the  water  to  come 
from  if  something  is  not  done  to  prevent  this  in- 
creasing habit  of  waste?  Were  it  not  that  the 
water  meter  business  had  not  been  used  so  much 
as  a  stock  speculation  and  the  real  m  Jtive  of  the 
companies  lost  sight  of  (that  is,  to  manufacture 
and  sell  water  meters),  every  good  company  would 
have  been  benefited  by  the  introduction  of  fifty 
good  meters  of  different  styles  instead  of  so  few 
representative  ones,  and  every  responsible  meter 
company  can  but  appreciate  any  work  to  purify 


ametcr  at  top  and  18  ft.  deep,  built  in  excavation 
and  embankment,  puddled  and  lined  with  gravel, 
with  its  surface  215  ft.  above  the  city. 

Distribution  is  by  5  miles  of  cast-iron  pipes  of 
from  12  to  S  in.  diameter,  with  83  fire  hydrants, 
89  gates  and  5  meters.  The  number  of  taps  is  not 
known.   Service  pipes  are  of  wrought  iron. 

The  population  in  i880  was  7,787,  and  the  daily 
consumption  500, IKH)  gallons. 

The  works  have  cost  $100,000.  The  bonded  debt 
in  Rnn.000,  at  8  per  cent,  interest.  The  expense*  In 
1881  were  $4,1x10  and  the  receipts  *9.0O0, 

The  works  are  under  the  control  of  the  City 
Council. 

E.  W,  llamian  is  tne  Superintendent. 

CCCXXJCVIH, — TRUBO. 

Truro,  in  Nova  Scotia,  In  laL  -15  80  N.,  long.  83" 
80  W.,  at  the  month  of  Salmon  River,  near  the 
head  of  Cobiquid  liay,  is  on  level  ground  between 
Cobiquid  Mountain  and  a  hill  which  rise*  back  of 
the  town.  Settled  in  1780.  it  was  incorporated  n« 
a  city  in  1875,  in  which  year  water-works  were 
built"  bv  the  town  under  the  superintendence  of 
W.  H.'Tremain,  C.  K,  The  supply  for  domestic 
use  in  taken  from  a  small  stream  about  35  ft-  above 
the  town  and  SO  ft .  above  the  pumps,  which  arc 
placed  so  as  to  take  a  supply  for  fire  pur|KTse»  from 
the  Salmon  River.  For  the  domestic  supply  the 
waler  of  the  brook,  filtered  through  brush  and 
gravel  with  not  very  satisfactory  results,  is  con- 
veyed directly  into  the  mains.  For  fire  service 
two  rotary  pumps  driven  by  two  S3  horse-power 
steam  engines  pump  directly  into  the  mains.  The 
machinerr  wbb  furnished  hy  the  Waterous  Engine 
Works.  '.Steam  can  be  raised  and  tire  pressure  of 
SO  to  1 15  lbs.  put  on  the  mains  in  from  » to  12  min- 
ute*' notice. 


Map. 

Curvature:  oM  Uae,  A  to  B,  443.-04  j  new  t 


THE  BROCKPORT  TUNNEL. 

.  A  [<>  R  129,-4*  ;  A  to  B,  m.-IS.   Pittance:  old  liar,  A  tn  H.  9700(1.;  orw 


Cross  Sernox, 

In-  AloB.  S3S0  ft..  larcd,  A  lo  B.  7311  ft. 


80,000  cubic  yards  of  loose  stone  and  10,000  cubic 
yards  of  solid  rock.  Work  will  be  commenced  at  an 
early  day.  Fig.  2  is  a  cross-section  of  the  tunnel, 
which  will  be  30.8  (t.  from  bottom  to  top  ofaroh 
and  28  ft.  4  in.  wide  at  the  spring  points. 
The  company  will  save  by  the  tunnel  7,811  ft.  of 
road  and  888  18  of  curvature  in  curves  of  from 
!'  to  11*. 

The  Superintendent  and  Chief  Engineer  is  Mr. 
Robt.  H.  Bay  re,  whose  headquarters  is  at  Bethle- 
hem, Pa. 


A>AN»oifMXMT  or  Stkam  Tramways  in  Paris.— 
The  Paris  Tramway  Company  wished  to  give 
steam  a  thorough  trial,  and  a*  they  have  had  five 
years'  experience  of  it,  and  have  tried  every  sys- 
tem they  could  find — tfac  number  was  no  less  than 
21 — they  have  every  reason  to  consider  that  their 
acquaintance  with  the  merits  and  defects  of  steam 
power  is  pretty  exhaustive.  The  end  has  been 
that  they  have  totally  abandoned  steam  and  re- 
verted  to  the  old  system  of  employing  horses.  The 
result  of  the  prolonged  trials  has  been  to  show 
that  steam  is  dearer  than  horse-power.  The  en* 
gine  requires  a  driver  and  a  stoker,  whose  pay  la 
greater  than  two  of  the  old  drivers  or  coachmen. 
Then  the  fuel  and  maintenance  of  the  engines  In 
order  were  costly,  while  the  original  outlay  In 
capital  is  about  the  same  as  that  required  to  keep 
up  the  requisite  stud  of  horses.  Moreover,  hardly 
a  week,  often  a  day  in  the  work,  passed  without 
some  accident  on  the  steam  line,  which  proved 
very  costly  to  the  company,  and  led  to  complaints 
being  addressed  from  various  quarters  to  the 
authorities.  lienor,  the  authorities  at  last  issued 
a  prohibition  against  the  employment  of  steam, 
and  in  this  the  company  acquiesced  with  perfect 
readiness. 


the  business  and  bring  to  (hi-  front  real  worth. 
While  we  are  willing  to  accord  to  the  Worthing- 
ton.  Union  and  Crown  their  places  as  representa- 
tive meters,  yet  we  claim  to  be  classed  with  them, 
for  wb  have  met  with  good  success  introducing  the 
Standard  Water  Meter  int  j  a  number  of  cities  in 
the  country,  and  can  show  as  many  and  good  tes- 
timonials for  merit  and  endurance  as  any  of  the 
others,  ami  while  we  havo  no  shop  of  our  own  at 
present  we  contract  them  out  with  one  of  the  larg- 
est manufacturers  in  the  country,  who  can  verify 
our  statements.  You  are  doing  a  noble  work  to 
your  fellows  when  yon  try  to  educate  them  to  save 
what  is  generally  considered  worthless  and  what 
is  so  priceless.  Yours  truly, 

HCKRT  C.  FoLOSJt,  Sec'y. 

THE  HISTORY  AND  STATISTICS  OF  AMERI- 
CAN WATER-WORKS. 


BY  J.  JAMB*  *.  cross,  M .  AM.  soc.  0,  R. 


(Continued  from  pop*  1W.) 
coexxxvn. — STAUSTOH. 
Staunton,  Virginia,  in  lat.  88'  10'  N..  lung.  76  1' 
W.,  is  on  an  elevated  plateau  in  the  Blue  Ridge, 
about  1,150  ft.  above  the  sea  level.  The  site  slopee 
to  N.  K.  and  8,  E.  at  the  rate  of  about  25  ft.  to  the 
mile.  Settled  before  1788.  It  was  incorporated  as 
acityln1B7l.  Water-works  were  built  by  the 
city  in  1875,  after  plans  of  Donald  Alien,  taking 
the  supply  from  10  springs  issuing  from  the  lime- 
stone rock,  The  water  is  collected  by  stoneware 
pines  of  from  4  to  18-in.  diameter  laid  in  cement. 
About  2  miles  of  pipe  are  used.  The  collected 
water  is  pumped  by  a  Wort  Kington  compound  du- 
plex engine,  178  ft.  into  a  reservoir  210  ft.  in  di- 


Distrihution  is  by  4  miles  of  cost  iron  pipe  of 
8  to  4-in.  diameter,  with  32  fire  hydrants,  13  gates 
and  KiH  taps.  Service  pljjCH  are  mainly  of  wrought 
iron  coated,  and  some  lead  pipe. 

The  population  in  1K*0  was  4,1X10.  The  con- 
sumption Is  not  known. 

The  works  have  cost  $30,000,which  is  the  amount 
of  the  bonded  debt  ut  0  j>cr  cent,  interest. 

The  expense*  in  18H1  were  8900,  and  the  receipts 

•noo. 

The  works  are  mami|rcd  by  a  committee  consist 
ing  of  the  Mayor  and  three  members  of  the  Town 
Council.    Alexander  L.  Archilnld  is  the  Engineer 
and  Superintendent. 

iX'CXXXLX— C0UDMBU8,  MISS. 

Columbus,  Mississippi,  in  lat  88  28  N.,  long.  80 
2ft  W.,  is  on  the  Tombigbee  River,  on  the  east 
bank  of  which  the  ground  is  rolling,  ami  on  tbe 
west  level.   It  was  settled  in  1810. 

Water-works  were  built  by  tbe  city  in  1887, 
taking  the  supply  from  an  artesian  well  of  A-hn. 
bore  which  discharges  150,000  gallons  per  day,  10 
ft.  above  the  surface  of  the  ground.  The  water  is 
lifted  110  ft.  by  a  Knowles  pump  into  a  brick 
reservoir  20  ft.  in  diameter  and  2)5  ft.  high,: 
whence  it  is  distributed  by  IX  miles  of  ft  in.  east- 
iron  pipe,  with  18  Are-hydrants.  The  number  of 
taps  is  not  given.  The  population  in  1880  was 
5.850.  The  dally  consumption  varies  from  10,000 
gallons  in  winter  to  50.000  gallons  in  summer. 

The  works  have  cost  about  81,000.  No  further 
financial  statements  are  given. 

M.  A.  Hale  is  the  Superintendent. 

COCXU— SAX  DIRUO. 

San  Diego,  California,  in  Ut.  33  41  N.,  long. 
117  '  18'  W.,  is  on  San  Diego  Bay,  The  surround- 
ing country  is  hilly. 

Tbe  site  was  first  occupied  in  1788  by  a  Jesuit 
Mission.  Tbe  present  city  was  founded  in  1880. 
and  incorporated  in  1880, 

Water-works  were  built  by  a  private  company 


GoogI 
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■a  1873  after  plans  of  H.  M.  Covert,  taking  the  sup- 
ply from  the  San  Diego  River,  which  drains  40 
square  miles,  and  pumping  It  220  ft.  bv  a  Hunker 
steam  pump  of  8-tn.  bore  and  4Mb,  stroke,  into 
two  reservoirs,  one  holding  100.000  gallon*  100  ft. 
above  the  town,  the  other  holding  WW.OOO  gallon* 
300  ft.  above  the  town. 

Distribution  Is  by  tt  mile*  of  5-ln.  riveted 
wrought-iron  pi|*?,  asphalted.  Tlie  pi|ie  is  made 
of  No.  14  sheet  Iron.  There  are  5  Are.  hydrants.  1 1 
sates  and  300  tap*  and  51  meters.  The  town  dor. 
not  pay  for  use  of  hydrant*.  Service  pipe*  are  of 
wrought  iron,  coated. 

The  population  in  I W0  was  2,700.  The  daily  con- 
sumption ia  80,000  gallon*. 

The  capital  stock  of  the  company  is  4O.»,0W». 
The  works  have  cost  #7».000.    There  ia  no  debt. 
The  expenses  In  1881  were  #14,838,1*.  and  the  rc- 


1882,  for  construction,  and  #2,H97. 

The  bniHled  debt  is  #23,000. 

The  expenses  in  1881  wero«l.*M..W,  and  the  re- 
ceil**,  »UOT..W. 

The  works  are  managed  by  three  Trustees. 
A.  Hauman  is  the  Secretary  and  Hnprrintendent. 


J.  Buell  is  ihe  Superintendent. 

CCCXU— SANTA  HAKHAKA. 

Santa  ll*rhara,  California,  in  Int.  34  24  N . .  long. 
IIS  43  W.,  is  at  the  southeast  end  of  a  valley  2 
miles  wide  and  A  miles  long  between  a  range  of 
hills  a  king  the  Pacific  coast  and  the  Santa  Inex 
>  of  mountains.  Missouri  Creek,  a  stream  of 
,  in  which  the  water 


ten  square  mile*  water-shed,  i 
runs  only  during  the  rainy  season,  passes  through 
the  city, 

Settled  by  the  Jesuit  missionaries  about  1780,  It 
was  incorporated  as  a  city  in  1874. 

A  reservoir  was  constructed  by  the  Franciscan 
monks  about  50  years  ago.  by  a  stone  dam  laid  in 
cement,  across  Mission  Creek.  100  ft.  long.  IS  ft. 
thick  and  16  ft.  high,  with  both  side*  vertical. 
From  this  basin  the  water  was  conveyed  10.000  ft.  ■ 
by  an  open  conduit  lined  with  stone  and  cemented, 
to  a  reservoir  110  ft.  square  and  10  ft.  deep.  The 
wall*  of  cemented  stone  are  vertical  on  the  inner 
face,  13  ft.  thick  for  4  ft.  from  the  bottom  and  3 
ft.  thick  at  top.   Its  surface  is  800  ft.  above  the 

In  1873  the  conduit  being  much  obstructed  by 
breaks  from  land  slides  and  growth  of  nssU,  a 
wooden  flume.  V-shaped,  with  side*  18  in.  wide, 
and  laid  on  a  grade  of  2l,  ft.  per  100,  was  sub- 
stituted, and  distributing  pipes  were  laid  in  the 
citv,  after  plana  of  Hermann  Scbueanler.  C.  K,, 
and  under  the  superintendence  of  R.  B.  &  A.  W. 
(  anfleld.  The  pipes  were  of  No.  16  wrought  iron, 
with  riveted  joint*,  and  coated  with  asphalt  and 
coal  tar.  In  the  business  part  of  the  town. where  the 


oooxun— mai-dex. 

Maiden,  Massachusetts,  in  1st.  42  2-V  N..  lung. 
71  8  W.,  on  Maiden  River,  a  stream  tributary  to 
the  Mystic  River,  is  on  level  ground  in 
erly  part  of  the  town  and 
It  was  settled  in  1634. 

Water-works  were  built  for  the  town  in  1870  by 
(J.  H,  Norman  after  plans  of  A.  F.  Sargent,  C.  F,„ 
taking  the  supply  from  Spot  Pond,  which  also  sup- 
plies Mcdfordend  Melrose.  It  has  a  water-shed  of 
•bout  2  square  miles  and  an  area  of  206  acres  at 
1.19  ft.  above  tide  water.  The  supply  is  by  gravity. 

The  distribution  is  by  86.8  mile*  «f  wrought-iron 
and  cement  pipe,  of  from  16  to  4-in.  diameter,  with 
1W  Are  hydrants.  317  galea  and  2.468  taps.  There 
art-  3*  meters  in  use.  The  town  pays  63.000  per 
annum  for  public  hydrants  and  drinking  fountains. 
Issad  service  pipe*  are  used. 

The  distributing  pipe*  are  made  bv  the  water 
board,  which  is  found  to  cost  about  33  per  cent, 
le*  and  to  insure  better  pipe  than  purchasing 
from  manufacturers.  Prior  to  1873  considerable 
trouble  was  had  with  the  f  reeling  of  pipes.  In  that 
year  more  than  a  mile  of  main  was  frozen  at  one 
time  and  thawed  out  by  use  of  steam.  8inoe  then 
pipes  have  been  laid  deeper.  The  population  in 
lsho  was  12,017.  and  the  daily  consumption  480,- 
m\  gallons. 


shoal  on  which  in  turn  more  waves  break,  and  It 
assumes  under  their  action  a  ridge  with  deeper 
water  on  either  aide.  Now  this  action,  under 
which  the  bar  was  ina  state  of  continuous  though 
possibly  very  slow  growth,  would  not  be  pre- 
vented by  any  increase  of  velocity  or  scouring 
action  of  the  outflowing  current.  It  b  true  that 
in  favorable  seasons  and  strong  gales  from  Ihe 
west  and  northwest  some  counter  action  would  lie 
set  up.  and  the  outflowing  current  wuuld  remove 
a  part  of  the  recent  deposit:  hut  the  flrst  gale  from 
the  east  and  northeast  would  re-establish  the  con- 
ditions and  the  ridge  would  be  reformed  higher 
and  broader  than  before.  That  this  is  the  ease  at 
the  bar  of  Rio  Orande  is  demonstrated  beyond 
question  by  the  experience  of  the  last  ten  months. 

The  only  remedy  for  this  action  of  the  ocean 
wave  is  by  dividing  this  belt  of  surf  and  com- 
pelling it  to  break  at  a  distance  from  the  entrance 
to  the  navigable  channel;  or,  in  other  words,  to 
construct  some  artificial  obstruction  so  as  to  pre- 
vent the  waves  of  translation  from  acting  upon 
the  bar,  when  the  sand  now  forming  it  is  removed 
either  by  dredging  or  any  other  mechanical 
agency.  But  it  must  be  borne  in  mind  that  no 
amount  of  dredging  applied  in  the  prmrnt  state 
of  the  bar  ran  be  of  the  slightest  avail,  because 
the  conditions  necessary  to  secure  success  do  not 
exist.  It  must  also  be  distinctly  understood  that 
a  breakwater  will  not  remove  the  present  bar,  but 
it  will  prevent  the  formation  of  another  when  the 
present  one  is  removed,  and  it  will  enable  the  out- 
flowing current  to  keep  the  navigable  channel 
o|ien  by  facilitating  the  scour  into  deep  water. 
It  is  believed  that  the  great  error  which  has 


The  cost  of  the  works  has  been  as  follows,  to  hitherto  beer,  committed  in  dealing  with  the  bar 


December  31.  1881  :  For  construction,  #363.101,38  : 
for  maintenance.  »6».318.49:  for  interest,  »!»".- 
092.79.  The  receipts  have  been  #2U0,S83.0O,  The 
bonded  debt  is  #350.000.  at  0  per  cent.  The  ex- 
pense* in  1881  were :  For  extensions,  #6. 702. 05  ; 
for  maintenance.  #4,825.66.  and  for  interest, 
#21  .#10.    The  receipts  were  #84.801. 1 1. 

The  works  are  managed  bv  three  commissioners, 
one  being  elected  each  year.  W.  W.  Hawkea  h 
the  Superintendent. 

(to  as  coNTiinrgD.  > 


bur  of 


pressure  at  uight  fr 


•er  90  lb*.,  the 


riveted  pipe  leaked  greatly  and  has  been  replaced 
by  cast-iron  pipe.  There  an  4' .,  mile*  of  pipe,  of 
from  6  to  2-in.  diameter.  The  6-in.  and  5- 
Iti.  are  of  wrought  iron,  riveted,  the  4-in.  <>r  cast 
iron  and  the  8-ln.  and  2-in.  and  some  4-tn.  or 
wrought  iron,  welded.  There  are  14  Are  hydrants. 
I»  gales  and  230  Up*.  Service  pipm  are  "of  iron, 
some  galvanized  and  some  coated  with  asphalt 
and  tar. 

The  populriliim  in  18H0  was  3.600,  and  the  daily 
consumption  1  S0.00O  gallon*. 

The  works  are  owned  by  a  private  company, 
with  a  capital  stock  of  #120.000.  They  have  cost 
#30,.W8,  beside*  #20.000  paiii  for  the  old  works. 
Tlie  gross  receipts  to  December,  18*11.  have  been 
#.V>,54.".aO-  There  ia  no  debt.  Further  financial 
statements  are  not  furnished.  R.  B.  Canfinld  is 
A.  W.  Oanfleld 


The  receipt  of  statistics,  as  follows,  is  ackuowl- 
edged  with  thanks  :  From  W.  VV.  Ilawkes.  Super- 
intendent, statistics  and  water-works  of  Maiden. 
Mass.,  and  full  set  of  reports  from  1873  to  1881. 
From  A-  Banman,  Secretary,  statistics  and  report 
of  the  wafer  works  uf  1-o.m  aster,  O.  From  R.  It. 
Canflrld,  Pr.-si.lrnt  Mission  Water  Co..  statistics 
and  water  rates  of  the  water. work*  of  Santa  Bar- 
bara, <  "til.  From  E.  J.  Haul  I,  Secretary  and  Super- 
inlendent.  statistic*  and  water  nates  of  the  water- 
works of  Han  Dicgu,  Cat.  From  Alexander  I* 
An-hiluild,  Knginccr.  report  and  statistic 
water  rate*  of  ties  water-work*  of  Truro, 
Scotia.  From  M.  A.  Male,  statistics  of  the  water- 
works of  Columbus.  Mis*.  From  E.  W.  Harman. 
of  t^'wiu>r*wnrk*^  woUr  rates 


Rio  Orande  lias  been  the  constant  interfer- 
ence with  the  bed  of  the  estuary  inside  the  bar, 
while  no  attention  was  paid  to  the  formation  of 
the  bar  itself.  Dredging  has  been  carried  on  at 
intervals  inside  the  entrance  and  this  has  formed 
so  many  holes  or  hollow*  by  which  the  declivitv 
of  the  channel  has  been  altered  and  the  uniform 
scouring  action  of  the  outflowing  current*  inter- 
fered with  if  not  partially  destroyed,  fur  it  is  obvi- 
ous that  all  scouring  action  must  be  due  to  the 
lower  stratum  of  water  and  not  to  the  surface  cur- 
rents. Soundings  recently  taken  show  that  the 
bed  of  the  present  channel  is  higliei  at  it*  entrance 
from  the  sna  than  at  the  anchorage  opposite  Sao 
Jo*e  do  Norte,  clearly  proving  the  cause  of  the  re- 
tardation of  the  scour.  All  observations  tend  to 
confirm  the  opinion  that  any 
fective  improvement  tothe  1 
outside  the  entrance. 

The  grand  obstacle  to  these  improvement*,  and 
more  especially  the  construction  of  breakwaters, 
is  the  protiable  expense.    Tlie  estimate  presented 
by  Sir  John  Hawkshaw  in  1875  put  the  cost  of  ef ■ 
and  i  flcient,  permanent  breakwaters  for  the  improve- 
Nova  mrntaat  Rio  Grande  at  £2,000.000  sterling.  If 


BAR  OF  RIO  ORANDE. 


ling. 

such  an  outlay  were  absolutely  necessary,  then  it 
is  questionable  if  such  works  are  possible ;  but  on 


From  The  Rio 
we  clip  the 


of  Rio  de  , 


OOCXI.1L — LANCASTER,  O- 

Lancaster.  Ohio,  in  hit.  39  43  N-,  long.  88  35 
W.,  I* on  the  Hock  Hocking  River.  The  ground  rises 
from  the  liver  and  the  Hocking  canal  to  a  hill  263 
ft.  above  the  canal. 

Settled  in  1*00  and  then  called  Sew  Lancaster, 
the  prefix  was  dropped  In  1803, 

W  ater-  works  were  built  by  the  city  in  1877.  after 
plans  of  A.  Be  union .  The  flrst  works  were  for  Are 
protection  only  and  consisted  of  a  small 
pumping  engine  and  a  single  line  of  pipe,  taking 
water  from  the  Hocking  canal.  In  1878  •  stand - 
plpelB  fL  lii^dlanieter  and  60  ft.  high  was  ere. 

hrought  200  ft.  to  the  engine  from  an  Iron  works. 
Permanent  works  were  then  built.  A  well  30  ft. 
in  diameter  and  18  ft.  deep,  sunk  in  water-bearing 
■travel,  receives  the  water  from  a  gallery  270  ft. 
long,  which  U>  built  of  brick,  is  4  ft.  wide  and  4? , 
ft.  high,  arched  at  top  and  taking  its  water  from  the 
bottom.  It  Is  to  be  made  500  ft.  long.  The  water 
now  rise*  lo  the  surface  of  the 
over  the  top  of  the  well. 

A  Worthing  ton  pumping  engine  with  20-in. 
steam  and  12  in.  water  cylinder  of  15  in.  stroke. 1 
lifts  the  water  183  ft.  into  the  stand-pipe  which  is  1 
on  ground  61  ft.  above  the  pump. 

The  construction  of  a  reservoir  on  Pleasant  Hill,  I 
2rW  ft  above  the  city  Is  contemplated. 

Distribution  is  by  6  milea  of  cast-iron  pipe  of 
from  12  to  4-in.  diameter,  with  61  Are  hvdrante.25 
Service  pipes  are  of  lead. 


of  opinion  as  to  the  cause  of  the  bar 
at  the  entrance  to  the  port  of  Rio  Orande.  The 
prevailing  idea,  however,  has  hitherto  been  that 
the  silt  and  alluvial  matter  brought  down  by  the 
water  flora  the  interior  was  deposited  at  the  en- 
trance of  the  estuary  and  formed  the  bar.  This 


have 

.  i,  ,.  ,.  „.   .  „ . — — .. 

planted.     But  a  careful  examination  of  what  act-  watcrcould  beconstructed  to  last  say 
ually  takes  place  during  the  prevalence  of  north- ;  be  expected  that  long  before  that  tune  tlie  immense 
east  and  east  winds  clearly  snows  that  this  sup-  advantages  which  would  accrue  to  the  port,  would 
posed  deposit  from  tbe  upland  waters  does  not  now  furnish  ample  resource*  to  maintain  such  a  struc- 


the  other  hand  it  may  be  asked  tf  it  is  not  practi- 
cable to  construct  an  efficient  breakwater  at  a 
much  less  cost.  The  experience  of  other  similar 
works  shows  that  breakwaters  have  been  erected 
in  very  exposed  situations  which  have  proved  ef- 
fective, the  costs  of  which  were  scarcely  a  sixth  of 
that  stated  by  Sir  John  Hawkshaw.  At  "Rio  Orande 
the  absence  of  all  suitable  material  iu  the  shape  of 
stone,  shingle,  etc..  precludes  tbe  idea  of  having 
recourse  to  the  modern  system  of  concrete  blocks., 
or  large  mosses  of  stone  :  but  the  province  to  the 
north  of  Porto  Alegere  would  furnish  an  abundant 
supply  of  excellent  timber  as  well  as  any  quantity 
of  nibble  stone.  With  these  a  breakwater  could 
be  constructed  which  would  insure  immediate 
means  for  improving  the  entrance  to  the  harbor. 

The  use  of  timber  may  be  objected  to  a*  not 
bsing  sufficiently  durable,  but  if  an  effective  break- 

7)year»,ltisto 


take  place  to  any  appreciable  extent,  and  hence 
is  Insufficient  to  account  for  the  present  state  of 
the  bar. 

Another  theorv  for  the  formation  of  the  bar  ia 
that  it  results  from  the  meeting  of  the 
water  and  the  northeast  swell.  The  cot 
produced  is  presumed  lo  cause  the 
earthy  matter  to  fall  to  the  bottom.    A  third 
theory  la  that  tlie  action  of  the  southwest  swell 
has  been  such  aa  to  drive  Ihe 
entrance  and  thus  cut  off  the 


Kates  and  100  taps. 

The  population  in  1880  was  8,000.  The  dally 
consumption  is  not  known. 

The  work*  have  cost  #46,801.46  to  March  20. 


the  outflowing  current.  removal  of 

It  is  possible  that  a  combination  of  these  InAu-  dredging,  and 
ences  has  considerably  increased  the  tendency  to 
forms  snd  bank*  at  or  near  the  present  bar,  but 
close  ol as- nation  shows  thai  it*  present  state  is 
entirely  due  to  lite  breaking  of  trie  ooeau  waves 
on  the  shallow  bottom.  During  the  prevalence  of 
tbe  east  and  northeast  winds  the  sand-banks  are 
surrounded  by  a  heavy  surf.  Every  broken  wave 
tears  up  sand  from  the  bottom.    Ttiis  sand  Is  car- 


ture  or  on  the  same  site  gradually  to  construct  one 
of  more  durable  material.    Tbe  urgency  of  the 
case  is  such  that  any  means  should  be  resorted  lo 
that  would  insure  a  speedy  removal  of  the  present 
obstructions;  and  objections  on  the  score  of  dura- 
bility should  not  weigh  against  the  certain  ruin  of 
tbe  trade  of  Rio  Orande,  If  not  of  the  whole  of  Ihe 
south  of  the  province,  by  delay. 
It  ia  confidently  believed  that  with  an  expend. - 
towards  the  lure  of  £300,000  the  necessary  works  could  be  car- 
et ried  out,  including  tbe  eastern  breakwater  and  the 

•yrtemnf 
il  could  be 

opened  "for  vessels  drawing  12  ft.  6  in.  at  all  sea- 
sons of  the  year. 

Designs  have  been  prepared  for  a  breakwoter 
combining  some  novel  features  in  the  adaptation 
of  piled 


i  to  sandy  bottoms.^  But  before 


them  suggests  that  they  should  be  sub- 
milled  to  the  best  authorities  on  harbor  engineer 


ried  forward  by  the  water,  and  ia  eventually  de- 1  log  for  revision,  so  as  to  avoid  aa  tar  aa  possible  the 
posited  by  the  total  dispersion  of  the  wave.  The  ,  expenditure  of  money  upon  mere  empirical 
san.l  thus  depositcsl  forms  in  course  of  time  a ' 
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srhome — the  one  under  consideration — is  to  exca- 
vate a  canal  nearly .190  mile*  long,  K\  ft.  deep 
below  the  sea  level,  and  838  ft.  wide,  to  lead  the 
urnU'm  of  tbe  Mediterranean  from  the  Gulf  of 
Gabcs  into  tbe  empty  lake  beds  known  as  tbe 
ehnff  of  Rhama  and  Mebrir.  The  Minister  doea 
not  consider  the  expense  prohibitory.  In  favor 
of  the  scheme  is  urged  tbe  improvement  of  the 
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rersss  of  *ub.rrl|.ll..ii.  To  the  Hatted  Wales  and 
rTajin,ia.  $4  per  annum,  liu-inilinjr  postage:  all  parts  of 
Europe.  W  aMf  In  advance.  Keintttanee*  at  the  rtaft 
of  lb"  ninM-HnVr,    unless  made  bT  registered  MM  or  by 

-  ,  elites  or  P.  o.  order,  payable  to  Oao.  H.  " 


Terms  ol  Advertising.— One Inch,  12  Unas,  one  inaer- 
Hrn,  S2;  tmf  nuaitfa,*".  5ti;  three  months.  $17-  tlx  months, 
— ;  one  year,  |30.  Hpertal  rule  fur  larr*  scace  ami  long 
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Tunia  with  the  interior,  and  the  form) 
harbor  of  refuge  for  French  mercantile  marine  in 
raw  of  war.  The  objection*  are  tbe  great  evapora- 
tion causing  excessive  sallness  of  tbe  water,  and 
that  the  water  will  magnate  and  become  pestilen- 
tial. M.  Roudalrr.  however,  thinks  that  a  return 
current  to  the  Mediterranean  might  be  established 
at  the  bottom  of  tbe  canal,  and  M.  de  Lease  pa 
thinks  tbe  saltiness  will  decrease.  Tbe  Commis- 
sion, the  appointment  of  which  has  given  much 
satisfaction,  is  to  inquire  into  :  first,  tbe  practical 
means  of  forming  such  a  lake;  second,  the  prob- 
able consequences  of  doing  so.  physical,  political, 
:  third,  probable 

to  a 


tion,  contains  some  entirely  new  and  very  inter- 
esting facta  In  regard  to  the  flow  of  water,  which 
will  give  it  a  prominent  place  iu  the  literature  of 
the  subject  aa  soon  as  it  is  printed  in  the  Transac- 
t  ions  of  the  American  Society. 
The  park  system  of  Boston  is  taking  shape  with 
rapidity.  From  the  Common,  situated 
of  tbe  city,  one  passes  through  the 
ad  up  the  broad  Commonwealth 
avenue  into  the  new  ami  extensive  Purk,  reclaimed 


ire  iiiioe  Miti>vfa  which 
Of  Ilus  Imirnal  la  soitctted- 
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A  few  weeks  ago  we  were  just  on  the  point  of 
starting  by  rail  for  a  New  England  city,  when  a 
friend  suggested  going  with  him  by  way  of  Bos- 
Ion.  As  Boston  is  always  a  very  agreeable  city  to 
visit,  the  suggestion  was  accepted,  and  at  the  reg- 
ular hour  wo  left  New  York  by  the  famous  Bristol, 
of  the  Fall  River  Line.  It  was  the  evening  after 
Decoration  Day  and  tbe  boat  was  crowded,  fully 
four  hundred  unprovided  with  staterooms  sleep- 
ing on  the  floors  or  sitting  on  the  lounges  all 
night,  and  the  ventilation  of  tbe  main  saloon  wss 
so  bad  that  by  nine  o'clock,  while  the  noisy  band 
was  tooting  Ha  loudest  notes,  tbe  air  was  as 
stifling  and  foul  as  that  of  an 


THE  Federation  of  Contract***,  of  Belgium,  held 
a  meeting  on  May  H.  A  resolution  was  passed 
authorizing  tbe  publication  of  a  journal  to  bo  en- 
titled La  Construction,  organ  of  tbe  Federation, 
to  be  under  the  management  of  M.  Andre  Herbage, 
President  of  the  Federation.  Also  that  the 
officers  of  tbe  Federation  be  charged  with  repre- 
senting it  officially  in  relations  with  the  Govern- 
ment and  public  departments.  Also  that  lectures 
be  arranged  on  subjects  interesting  to  those  en- 
gaged in  the  building  trades. 


"  Treatise  on  Cekent."  compiled  aod  arranged 
by  M.  Albert  SchuH,  is  the  name  of  a  neat  little 
twelve-pape  pamphlet  "  presented  "  by  the  Law- 
rence Cement  Co.,  87  William  street,  N.  Y.,  snd 
designed  especially  u>  specify  the  excellences  of 


largely  as  is  duly  acknowledged,  from  the  pub- 
lished works  of  Gen.  Q.  A.  Gillmore  and  D.  H. 
Mnhan,  but  which,  filling  small  space)  and  being 
easily  looked  over,  are  convenient  and  will  repay 
the  outlay  of  the  postal  card  necessary  to  obtain  it. 

Sahara*   Bra. — The  French 
(fairs,  M.  de  Freycinet,  has 
a  special  commission  for  the  iuvea- 
of  the  above  project.    M.  Roudairc's 


fresh  snd  pure.  The  steamboat  route  is  usually  a 
popular  one,  but  why,  one  can  hardly  realize  after 
using  it.  It  is  as  expensive  as  by  rail,  it  is  mors 
tedious,  and  necessitates  the  getting  from  the  boat 
to  tbe  cars  at  a  most  aggravatingly  early  hour  in 
the  morning,  so  that  the  traveler  arrives  in  Bos- 
ton In  a  very  tired -out  condition  to  commence,  the 
dsy  upon.  By  tho  railway  one  leaves  New  York 
at  4:30  p.  m.,  and  for  $5.75  be  is  landed  in  Boston 
in  time  to  go  to  bed  a  little  after  eleven  and  est 
well  rested  for  next  day's  business.  We  bsve 
made  the  trip  by  host  several  tiroes,  but  for  com- 
fort of  body  and  purse  we  think  the  all-rail  route 
superior  to  any  other. 

The  Boston  hotels  are  all  good,  and  it  is  but  a 
question  of  convenience  which  to  go  to.  We  have 
got  into  a  habit  of  going  to  Young's,  because  it  is 
immediately  adjacent  to  the  City  Hall  and  in 
very  center  of  business.  It 
gentlemen  only  on 

dition  has  been  made  to  it,  and  it  may  be 
sidrred  now  a  leading  Boston  hotel.   It  is  on  tbe 
European  plan. 

In  the  offices  of  the  City  Engineer  and  City  Sur- 
veyor we  never  noticed  so  large  a  force  of  em- 
ployee as  on  this  visit,  Possibly  on  account  of  tbe 
rainy  day  fewer  men  were  engaged  in  field  work, 
but  upon  Inquiry  we  found  that  both  departments 
were  very  busy  with  the  work  on  hand.  City  En- 
gineer Wigbtman  and  bis  talented  First  Assistant, 
A.  Fteley.  were  very  busy  in  discussing  with 
numerous  aldermanic  and  others  visitors  various 
engineering  schemes,  but  mostly  relating  to  the 
city  water  supply,  while  Assistant  Engineer  Brack- 
et! was  "up  to  his  eyes"  in  ;meter  experiments. 
By  the  way,  understand  that  the  paper  prepared 
by  Messrs.  A.  Fteley  and  F.  P.  Steams,  of  the  Bos- 
ton  Citv  Engineer's  office,  entitled,  Inscription  of 
Some  .Experiments  on  fAe  Flow  of  Water,  Made 
During  the  Construction  of  Works  for  Conveying 
the  Water  of  Sndbury  River  to  Boston,  snd  which 
w  ss  read  only  by  title  at 


into  a  beautiful  pleasure  grmiud  by  the  genius  of 
the  landscape  gardener  and  architect.  When  this 
is  completed.  Boston,  with  its  beautiful  park-like 
suburbs  in  addition  to  this  chain  of  public  parks, 
may  well  he  nroud  of  them  ns  distinctive  features 
in  Its  attractions. 
At  work  on  an  iiutncnne  trviot/eN  newer  contract 
1  in  tbe  new  park,  we  witnessed  the  working  of 
Carson's  excavating  machinery.  Simple,  cheap 
and  effective,  it  handled  the  excavated  material 
moat  admirably,  taking  it  in  huge  buckets  from 
I  the  section  in  process  of  excavation,  and  dumping 
it  directly  on  the  completed  sewer  in  the  section 
The  excavation  was  over  twenty  feet 
there  were  no  st«|is.  no  throwing  up  of 
by  gangs  of  shovelers  to  blockade  a 
nd  to  be  thrown  bark  when  tbe 
work  was  advanced  to  It.  It  was  all  done  at  once 
with  few  men.  a  minimum  of  labor,  and  no  fuss. 
We  sfterwarda  saw  the  same  apparatus  working  in 
a  narrow  Boston  street  without  interruption  to 
travel  alongside,  and  in  a  still  more  difficult  loca- 
tion, laying  a  sewer  in  a  railway  freight  yard, 
without  Interrupting  the  passage  of  the  constantly 
running  trains  in  either  direction.  It  is  truly  one 
of  the  most  effective  snd  labor  and  money-saving 
engineering  appliances  that  has  been  offered  to 
contractors  for  a  loug  time.  Tlte  city  of  Boston 
has  bought  tbe  right  to  use  it  in  its  city  work,  and 
we  understand  that  Mr.  Canon,  who  is  in  the 
service  of  the  city,  is  meeting  with  great  success 
in  introducing  it  to  contractors  in  other  cities. 

The  Improved  sewerage  works  at  Dorchester 
and  Moon  Island  are  steadily  progressing.  The 
big  Lesvitt  engines  are  up.  housed  In  with  a 

A  large  weir  has.  bee 
purposes,  and  it  was  intended  to  c 
ing  the  sewage  into  the  bay  opposite  South  1 
But  tbe  people  of  that  district  got  out  an 
tion,  and  as  it  will  be  two  or  three  years  more  be- 
fore the  tunnel  and  the  Moon  Island  works  are 
finished,  so  will  the  large  investments  in  machinery 
already  made  lie  idle  for  that  length  of  time.  Tbe 
work  already  completed  is  very  great  and  tbe 
magnitude  of  the  whole  scheme  can  only  be 
realised  by  personal  inspection.  With  Mr,  Wm. 
Jackson,  Assistant  Engineer  in  Charge,  we  visited 
the  works  at  Dorchester,  and  thence  going  by 
steam  launch  to  Moon  Island  saw  what  was  being 
done  there.   Half  way  across  is  the  central  tunnel 


The  work,  originally 
gdone  by  the  city. 


let  to  B.  Malooe,  is  i 

Jr..  the  elder 
Malone  being  engaged  on  a  railway  contract  in 
Pennsylvania. 

The  Moon  Island  contract  i«  being  done  by  J* 
A.  Sylvester  and  sssoclates.  They  have  a  large 
force  of  men,  two  locomotives  and  a  long  train  of 
dump  cars,  besides  a  steam  excavator,  busy  at 
work.  Wo  met  Mr.  Sylvester  as  we  were  return- 
ing, and  very  naturally  inquired  about  his  success 
with  his  tkle  breaker,  which  we  have  already 
illustrated,  and  which  is  advertised  elsewhere. 
We  learned  from  him  that  his  tide  breakers  have 
been  used  for  the  past  two  years  with  great  suc- 
cess in  Pkscatiqua  River,  N,  H..  in  removing 
where  tbe  tide  flows  with  a 
of  seven  miles  per  hour ;  and  it  need 


that  rock  which  would 
have  cost  to  remove  without  the  breakers  st  least 
11.35  per  cu.  yd.,  actually  cost  only  38  i 
cu.  yd.,  and  it  is  said  that  the  United 

of 
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AMERICAN    CONTRACT  JOURNAL 


SI  I 


by  the  aw  of  ooe  or 


in  Dell 


;  the  channel,  had  this  invention 


of  bridge  pier, 
tbe  removal  of  obstructions  in  swift 
currents,  will  find  it  to  th«ir  advantage  to  investi- 
gate the  claim*  made  for  this  invention. 

On  the  suburban  trains  of  the  Anton  A.  Albany 
Railroad  is  an  automatic  contrivance  for  closing 
the  door*  of  the  coaches  without  the  usual  slam 
ming.  It  consists  of  a  small  cylinder  attached  to 
the  top  rail  of  tbe  inside  of  the  door;  an  arm  at 
one  end  attached  to  the  car  beside  the  door,  has 
a  piston  working  in  the  cylinder  attached  to  its 
other  end.  When  tbe  door  is  opened  this  piston 
compresses  tbe  air,  the  door  is  allowed  to  cJosn  of 
itself,  which  It  dons  gently,  surely  and  leisurely, 
rof  alt 

I  to  be  rid  of  the 
» is  pecu- 
liarly grateful. 

THE   RAILROAD  AND  INDUSTRIAL 
OUTLOOK. 


Within  two  or  three  weeks  several  large  con- 
tracts which  were  withdrawn  from  the  market  last 
January  have  been  presented  to  manufacturers 
and  accepted  at  prices  very  little  different  from 
those  prevented  at  that  time.  Contractors  and 
builders  report  a  perceptible  improvement  in  busi- 
ness, not  very  marked  perhaps,  but  sufficient  un- 
der the  circumstances  to  strengthen  our  hope  that 
tbe  worst  has  been  paaaed.  It  Is  better  that  the 
iron  and  general  Industrial  interests  should  have 
endumd  at  this  time  a  six  months' check  than  that 
have  galloped  ahead  at  last 
t  regard  to  diminishing  re- 
It  b  not  correct  to  assert  that  we  are 
on  the  eve  of  a  revival,  but  it  is  correct  to  as;  that 


It  isp.obable  that  tbe  labor  strikes  will  be  sd- 
Msnufactoring  interests 
at  the  inauguration  of  a 

strike  on  such  an  em 
gmcral  trade  does  not  admit  the  probability  of  a 
prolonged  period  of  Idleness.  Stocks  of  Iron  and 
steel  are  low  In  hands  of  mnnufacturrrs  and  job- 
bers. The  steel  manufacturers  were  obliged  to 
concede  the  workmen's  terms.  The  iron  manu- 
facturers win  stubbornly  resist,  not  only  th  ■  ad- 
vance in  wages,  but  tbe  authority  exercised.  The 
formation  of  an  association  for  the  purpose  has  been 
effected  on  a  basis  and  with  a  degree/of  unanimity 
which  presage*  a  stubborn  r  mtUc!  oaj  Halll  part. 
Over  one  hundred  rolling-mills  are  idle,  with  over 
two  thousand  ftimac-s.  It  is  calculated  that 
enough  mills  are  at  work  to  meet  pressing  require- 


las  drawn 

nut  a  great  many  buyers,  who  have  been  holding 
back  for  the  lower  prices  which  increasing  capacity 
seemed  to  secure.  Crude  iron,  of  course,  shows  a 
downward  tendency,  all  other  kinds  an  upward 
tendency,  except  perhaps,  rails,  which  are  steady 
and  firm.  Bridge,  plate,  tank,  bar  and  sheet  iron 
are  all  In  fair  demand,  bat  there  is  nothing  of  a 
booming  tendency  anywhere.  Tbe  trade  prefers 
low  and  regu'ar  prices,  and  in  spite  of  strikes,  the 
course  of  prices  is  downward  ss  c  ipscity  expands. 

PHILADELPHIA  SEWERS. 


The  reservoir  is  to  have  a  capacity  of 
8.300,000  gallons:  there  will  be  73  hydrants;  2,000,- 
000  gallons  will  be  supplied  every  34  hours;  pri- 
vate persons  are  to  have  water  at  3  cents  per  100 
gallons;  work  to  be  commenced  within  30  days 
from  signing  contract,  and  to  lie  complete  within 
13  mouths  thereafter;  company  to  lay  its  pipe,  etc., 
and  maintain  the  works  in  good  condition  for  80 
years  or  until  purchased  by  the  city;  failure  to 
commence  work  or  to  complete  as  above  subjects 
the  contract  to  forfeiture;  the  company  may  issue 
only  $125,000  in  the  next  Ave  years  and  thereafter 
only  $2.5.000  additional;  the  company  to  erect 
telegraphic  tire  alarm;  tbe  city  to  grant  right  of 
way,  etc..  and  to  pay  a*  the  annual  rental  lor  13 
hydrant*  tbe  sum  of  $50 each ;  payments  to  be  made 
quarterly,  on  the  last  day  of  each  quarter:  nlao  to 

pal  taxation  fo-  die  period  of  five  years  from  Jsn. 
1,  I8H8;  the  city  may  pun-base  at  the  end  of  IS 
years  upon  assessment;  the  company  shall  not  as- 
sign the  contract  for  tbe  construction  of  water- 
works, but  may  mortgage  its  property  or  subject 
portions  of  the  work  of  construction. 

By  tbe  proposed  contract  the  city  is  not  required 
to  spend  a  single  cent  of  money  or  to  assume  a 


an  six  months  ago.  At 
that  time  it  was  estimated  there  were  projected  in 
the  United  States  alone  17.800  miles  of  road;  of 
that  mileage  some  8,600  are  reported  built,  leav- 
ing I4.2O0  of  projected  mileage,  a  considerable 
portion  of  which  ia  made  up  of  parts  of  unfinished 
lines.  The  foreign  demand  for  American  railway 
bonds  is  again  improving.  Railway  pr.  sperity 
depends  to  a  great  extent  on  the  whims  of  Euro- 
pean capital,  which  for  the  past  few  months  has 
been  averse  to  liberal  Investment.  Tbe  present 
improvement  in  demand  is  based  on  the  Increasing 
of  staple  products  which  American  pro- 
i  of  wealth  can  offer  in  exchange  for  foreign 
The  failure  to  maintain  that  volume  of 
.  products  led  to  tbe  restriction  in  rail- 
way activity  and  to  the  train  of 


1*1  this  H.200  stretch  of  mileage  ia  to  be 
npletkra  that  the  finished  property 
may  be  In  a  condition  to  earn  so  ne  dividends.  The 
manufacturers  of  rails  report  a  greater  readiness 
to  go  ahead  in  railway  construction  than  a  few 
months  ago.  The  railroad  antagonisms  have  been 
virtually  settled,  and  unfavorable  and  restrictive 
and  directive  railway  legislation  lias  been  set  aside, 
it  is  quite  safe  to  say  permanently,  'the  trunk 
lines  are  looking  for  transcontinental  connections, 
and  combinations  o;  the  leading  officials  of  sev- 
I  the  far  West  to  pro- 


The  recent  political  reform  movement  in  Phila- 
delphia seems  to  be  extending  also  to  engineering 
matters,  which,  from  all  accoants,  are  sadly  in 
need  of  improvement.  On  Monday  an  ordinance 
was  passed  by  the  city  councils  directing  the  chief 
engineer  hereafter  to  build  all  servers  having  le»« 
sectional  area  than  a  circle  4  ft.  diameter,  rgg- 
thaped.  Heretofore  all  sewers,  of  whatever  size 
and  for  whatever  purpose,  were  built  circular.  It 
is  astonishing  that  to.  this  day  egg-shaped  sewers  < 
a  inn  in  Philadelphia,  while  | 
cilir*  have  long  ago  fully  con- 
But  what  is 

iahlng  is  the 

ordinance  to  this  effect.  We  have  been  under  the 
impression  that  the  sfta/x-  of  a  sewer  is  a  matter 
belonging  to  science;  that  it  varies  with  the  duty 
the  sewer  has  to  perform:  that  it  should  be 
adapted  to  each  particular  case,  and  that  it  is  the 
province  of  the  city  engineer  to  determine  it.  But 
we  seem  to  have  been  mistaken.  The  Philadel- 
phia council  have  '"  ordained"'  that  all  small  sewers 
shall  be  egg-shaped.  It  is  therefore  not  allowable, 
for  instance,  to  lay  down  any  circular  pipe  sewers, 
as  the  smallest  public  sewers  built  in  Philadelphia 
3  ft,  in 


We  are  glad  to  see  that  the  sewerage  of  our 
neighbor*  is  to  bo  Improved  by  the  City  Fathers 
passing  this  ordinance,  although  it  contains  this 
objectionable  feature.  It  ia  far  better  than  to 
persist  still  longer  in  the  ancient  method  of  build- 
ing large  circular  sewers  to  drain  a  single  house. 
But  we  regret  to  see  that  the  profession  of  city 
engineering  is  to  be  bound  by  other  laws  than 
those  of  science  and  economy  In  determining  the 
best  designs  for  public  work*,  and  hope  that  the 
example  will  not  be  followed  elsewhere. 


Tbe  agricultural  productive  capacity  is  — 
very  rapidly  increased,  and  the  new  regions  now 
penetrated  with  trunk  snd  main  lines  only  will ' 
soon  require  lateral  connections  and  branches. 

Those  who  imagine  we  have  reached  a  shipping 
place  in  railroad  building  are  not  familiar  with  the 
rapidly  expanding  requirements  for  traffic  and 
travel  on  both  sides  of  the  Mississippi. 

Europe  has  cheap  labor,  hut  America  has  cheap 
land,  and  herein  lie*  the  secret  of  the  approaching 
International  straggle  for  trade  which  will 
fresh  life  to  railroad  building. 


KNOXVILLE  (TENN.)  WATER-WORKS. 

ttomtsCsJ^tsW  leth^naTt^bisl  ofDtn^Knox 
rille  Water  Co.  for  the  erection  and  maintenance 
of  water-weeks  of  that  city  was  accepted  after 
considerable  discussion  by  a  vote  of  0  to  0.  The 
only  other  bidders  were  the  "Knxville  City  Water 
Co."  and  Messrs.  J.  A.  Cloud  ft  Co.,  18  Wall  street. 
New  York.  The  present  water-works  are  to  be 
built  upon  the  "Hoses  Lane"  plan  of  187©,  or  not 
as  apecttied  by  the  City  Council,  and  whether  on 
that  plan  or  on  the  plan  and  specifications  sub- 
mitted by  the  contracting  company  the  works  and 
machinery  are  to  be  equal  in  capacity  and  quality 
to  those  designed  by  "  Moses  Lane,  Hydraulic  En- 


PHILADELPHIA  CITY  ENGINEERING. 
(UtWflUaUb) 
787  Wsuhct  Strut,  May  34.  1883. 

To  The  Member*  of  the  Committee  on  Survey*  : 

On  Thursday,  the  18ih  instant,  I  presented  an 
ordinance  directing  that  hereafter  all  sewers  shall 
be  built  of  an  oval  or  egg  shape— It  was  referred  to 
your  Committee. 

The  ad  vantage  of  what  ia  called  the  "  egg-shaped" 
sewer  is  shown  in  the  following  sketch  [which 
exhibits  comparative  diagrams  of  circular  or  egg- 
shaped  sewer  sectiens  not  necessary  to  be  repro- 
duced for  the  benefit  of  our  readets.— Ed.  fcjtai- 
nfjuuno  Narws.] 

Tbe  same  amount  of  water  gives  a  greater  depth 
of  clian Del  in  the  •■  egg-shaped  "  sewer  than  in  the 
circular  or  round  sewer,  and  consequently  carries 
the  sewage  away  quicker  and  cleaner. 

This  kind  of  sewer  is  in  use  in  all  the  great  cities 
abroad,  is  u>-ed  in  many  cities  in  America,  and 
is  recommended  by  the  best  scientific  skill. 

I  also  a'  the  same  meeting  of  Councils  presented 
an  ordinance  requesting  and  authorising  George 
E.  Waring,  of  Newport.  Rruaie  Island,  upon  such 
compensation  as  may  be  determined,  to  examine 
tbesewiragn  system  of  Philadelphia,  and  report 
such  suggestions  for  alterations  and  permanent 
improvement*  a*  he  deemed  wisa  and  expedient. 
This  was  also  referred  to  your  t>>mmittee. 

It  is  unnecessary  fur  me  to  say  anything  in  sup- 
p-art  of  Mr.  Waring'*  position  as  a  sanitary  engi- 
neer. His  system  for  Memphis,  after  a  year's  ex- 
perience, is  re  ferred  to  by  William  Henry  Hold- 
win,  in  Vol.  3,  page.  270,  of  the  Proceeding*  of  the 
Engini*era*  01u!>  of  Philadelphia.  His  report  on 
the  New  York  City  sewerage  is  found  in  S  .-ribner'a 
Monthly  Magazine  for  May  and  Juue.  1881. 

He  lias  reported  upon  the  sewerage  systems  in 
Haltimorr.  Norfolk  and  other  cities.  His  sugges- 
tions would  certainly  be  of  use  to  tbe  city. 

There  is  nothing  before  Councils  that  the  people 
ant  more  Interested  In  than  the  proper  protection 
of  their  homes  from  sewerage  gaa,  and  a  clean, 
healthy  system  of  drainage,  both  h  lose  and  sewer. 
Everything  should  be  dime  that  human  skill  and 
man's  ingenuilv  can  devise. 

If  Councils  appropriate  $100,000  from  any  sur- 
plus fund  for  main  sewers,  or  hereafter  make  any 
appropriation  for  the  same  purpose,  it  would  be 
well  to  have  all  the  scientific  information  we  can 
obtain,  so  that  the  work  done  in  this  city  in  the 
future  will  be  to  its  credit  and  to  the  healthful 
benefit  of  it*  people.  Dallas  Sanders. 

What  sort  of  a  town  is  Philadelphia,  anyhow  t 
It  has  recently  re-elected  its  present  City  I 
for  tbe  third  term  :  it  c 


tion  of  its  City  1 
the  National  Board  of  Health,  to  proceed  to  Eu- 
rope to  investigate  the  best  methods  of  sewerage 
in  use  there,  and  it  has  been  acknowledged  by  such 
authority  a*  Mr.  Cltrabrough  that  tbe  report  pre- 
pared by  Mr.  Hering  on  the  sewerage  of  Philadel- 
phia is  tbe  ablest  document  on  that  subject  that 
has  1  et*n  published  for  many  years,  and  that  it  shows 
a  most  thorough  and  comprehensive  knowledge  of 
the  peculiar  needs  of  Philadelphia.  That  report,  ac- 
companied with  a  set  of  most  admirably  executed 
detail  drawings,  are  now  in  the  City  Engineer's  of  • 
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And  yet.  with  all  that  has  been  reported  for 
upon  the  subject  of  Philadelphia  sewers,  it  re- 
i  for  a  lawyer— not  the  City  Engineer—  to  pre- 
t  to  the  Councils  of  the  second  city  In  the  Union 
the  above  ridiculous  circular,  rxphtining  the  differ- 
ence between  egg-shaped  and  circular  se were,  and 
telling  the  wise  men  that  "  this  kind  of  aewer  Is  in 
oa»,  etc.."  and  also  inviting  Mr.  Waring  to  come 
in  and  tell  them  what  to  do,  on  the  strength  of 
his  Memphis  sewerage  and  hia  popular  magazine 
articles  on  New  York  shortcomings  aud  his  plan 
of  helping  them  out.  Mr.  Waring  now  conn- 
dently  asserts  that  Philadelphia  will  adopt  hia 
"  separate  "  system  and  that  he  will  "  get  his 
royalty."  And  he  ought  to  get  it  if  he  has  the 
and  ability  to  enlighten  and  convert 
apparently  eery  ignorant,  helpless  and  don't 
city  government,  that 
9  of  evasion  of 
on 

this  continent.  It  la  however,  really  the  -  Phila- 
delphia plan  "  to  hare  a  lawyer  or  a  doctor  devise 
its  engineering,  which  is  something  after  the  style 
of  the  good-natured  man  who  didn't  care  if  his  in- 
tended wife  was  slovenly,  "  he  could  get  a  clean 
hired  girl." 

Mow  that  City  Engineer  Sm  edley  and  hia  chums 
in  Oouucils  have  been  enlightened  on  the  existence 
and  desirability  of  "  egg-shaped  "  sewers,  would  it 
not  be  well  to  call  in  an  apothecary's  clerk,  or  a 
preacher,  or  some  other  intelligent  Philadelpbian 
to  suggest  a  plan  for  a  bridge  or  culvert,  and  pos- 
sibly some  other  unemployed  genius  might  he 
1  In  to  help  Dr.  McFadden  and  the  Water  De- 
of  stand  pipes  and  the 
while  civil  engineers  are 
I  that  there  ia  no  hope  fur  them  among  the 
Quakers. 

NEW  PUMPING  ENGINE,  BROOKLYN. 

us  advertisement  and 
I  Ntws  of  the  follow- 
ing  proposals  w«re  received  for  fourth  engine  and 
pumps:  (Jeoige  W.  Wbittaker,  one 
By  wheel  pumping  engine,  13.1 
capacity,  to  he  placed  in  present  engine-bouse,  no 
new  boilers,  change  in  building  or  well  proposed 
in  bid.  cost  frD.SCO.  A.  J.  L.  Lotetx,  two  double- 
acting  condensing  beam  engines,  15,000,000  gal- 
lons aggregate  capacity,  separate  building,  new 
well  excavation,  etc,  no  new  boilers  or  chimney 
proposed,  cost  f  158,841.  Clapp  &  Jones,  two  pair 
of  beams  and  fly-wheel  engines,  15,000,000  gallons 
aggregate  capacity,  to  be  placed  in  the  present 


ENGINEERS  AND  ENGINEERING  IN  OTHER 
LANDS. 


jr,  etc,  cost  flH.000.  H.  R.  Wor- 
Co.,  one  pumping  engine,  15,000,000 
. .  new  battery  of  boilers,  separate 
building,  new  chimney,  etc.,  for  engine  and  boil- 
era,  $79,000:  for  building  and  excavation,  $38,000. 
cost  1112,000;  also  two  pumping  engines  7,500,000 
gallons  capacity  each;  new  battery  of  boilers, 
separate  building,  new  chimney,  etc.;  for  en- 
gtnea  and  boilers,  $K4,000;  for  building  and  exca- 
vation $88,000:  cost  911 7,t»».  M.  T.  Davidson  & 
Co.,  four  pumping  engines,  13.0O0.lHKl  gallons  ag- 
gregate capacity,  new  battery  of  boilers,  separate 
buildings,  well,  chimney,  excavation,  etc.  engine 
to  be  duplex  or  separate;  for  engines  and  boder*. 

nd  excavation.  $88,000; 
»I08,000.    Holly  Manufacturing  Company, 


etc.,  without  excavation;  for  engine  and  boilers. 
$S8.800;  for  buildings  and  chimney,  without  ex- 
cavation, $2V,228;  cost,  $118,028;  for  single 
building  arid  chimney,  without  excavation,  $28.- 
848;  cost,  $112,813.  The  com  of  excavation  would 
be  about  $4,500.  William  Guiding,  pumping  en- 
gine and  boilers,  $rtt,000;  no  bid  or  plans  for 
building  or  Inundations. 

Proposal  of  M.  T.  Davidson  was  accepted,  and 
the  following  will  be  the  oust  complete: 

En»lne.»l»J  i»n.-n. ....     870.000 

Buihlia.-.  f.,aii.l»tl,»,« .  rhlmner,  wall,  etc   3ft,<>00 

Fores  mils.  Join.  ..nun.  a,eu(S  ft.   RO.000 

  12.000 

  7.000 

 am,noo 


(Rpeelslly  trsnslMtetl  sod  ju>|i*r*d  from  our  Ei>.  fasajss  J 
Eogim  era  aie  beginning,  or  rather  continuing, 
to  show  themselves  patriotic  In  the  race  for 
trade,  tbr  best  and  safest  harbors,  the  most  ex- 
tended river  communication  and  several  similar 
advantages  will  constitute  important  factors.  At 
the  meeting  «.f  tho  French  civil  engineers  a  long 
paper  was  read  by  M.  de  Coene  on 
of 

of  the  Port  of 
Rouen.which  had,  in  1880. 1.500,000  tons,  as  against 
400.000  before  the  river  was  deepened  by  longi- 
tudinal dikes.  The  large  steamers  of  the  present  day 
will  require  even  deeper  water. and  all  the  French 
ports  will  have  to  be  greatly  improved.  A  new 
dike  to  cost  23.000.000  franca  is  advocated. 

Up  to  the  present,  as  is  known,  all  the  cables  of 
suspended  bridges  are  composed  of  metallic  wires, 
parallel  and  tightened  at  certain  distances  by 
wire  ties.  The  tension  of  these  wires  is,  however, 
very  unequal.  A.  M.  Arnodin  proposes  to  make 
cables  in  the  same  way  as  ropes  by  twisting. 


As  seen  in  cut,  pipes  of  from  0.50  meters  to 

in  mated  by  pile  shoes  of  a  cc 
of  this  kind  are  sunk  in  lb 
and  than  bound  by  beams  ami  braces,  so  as  to 
form  a  solid  whole,  and  one  offering  great  resist- 
ance. Tliis  resistance  may  be  nalculafc  d  from  the 
following  formula  used  for  wooden  stakes  in  a 


the  weight  of  the 
tons,  and  F  the  height  of  fall 


The  formula  shows  that  the  resistance  offered 
by  the  pile  increases  proportional eJy  to  the  weight 
of  the  pile  driver,  and  to  the  square  root  of  the 
height  of  fail  of  the  latter. 

The  cut  represents  the  simplest  system  where 
a  pier  formed  of  two  upright*  inclined  to  1  are 
joined  by  horizontal  braces  and  inclined  bars,  and 
on  the  summit  of  which  is  the  flooring  of  a  bridge 
of  SO  meters  span.  Each  upright  Is  composed  of 
s  pile-pipe-  A,  the  top  of  which  is  at  low  water 
level,  and  this  is  surmounted  by  another  pile  B. 


w       ,     l  ig.  It-Cut  follow- 
«  ing  lib. 


Fig.  2-Cut  following  erf. 


It  would  serai  that  such  cables  are  from  10  to  1 1 
per  cent,  stronger  than  those  having  rectilinear 
thread.  Oxidation,  too,  cannot  do  as  much 
banu. 

A  letter  from  Panama  to  a  gentleman  in  this 
city  gives  a  few  details  about  men  and  things 
there.  The  letter  is  dated  from  Buhio  Koldado 
and  says:  "  I  do  not  believe  Hint  much  com- 
plaint can  be  made  about  the  workmen  here, 
and  nil  the  revolver  stories  that  I  beard  about 
my  departure  from  France  are  (Mire  inven- 
I  would  recommend  all  coming  rather  to 
a  very  large  Bun  uni- 
wlth  a  revolver.  The  food  given  out 
to  us  Is  very  good.  The 
onr  house  twice  a  day  lraves 
rice.  A  fowl  coats  from  I  franc  50c.  to  5  franca ; 
eggs  are  17  centimes  a  piece;  milk  75  centimes 
per  liter.  The  use  of  alcoholic  drinks  in  this 
climate  is  very  dangerous. 

TUBES. 

ThiB  system  is  applicable  to  bridges  not  over 
40  yards  in  length,  and  has  great  advantage  over 
in  masonry,  in  point  of  economy. 


The  pipe  A  is  of 
to  be  water  tight;  it  ends  in  a  conical  surface  a, 
to  which  a  ring  in  cut  steel  6  tuts  heen  riveted. 
In  the  lower  part  of  this  ring,  the  cone  of  cast 
steel  c  flu  in,  and  forms  the  pile  shoe.  The  raon, 
key  uf  a  weight  of  5  tons  strikes  a  abeet  of  cast 
steel  r,  which  be-irs  both  on  the  shoe  and  the 
upper  and  inside  surface  of  the  steel  ring  b.  The 
pipe  A  is  then  filled  with  a  column  of  cut  stone, 
and  a  metal  plate  /  placed  on  it  so  ss  to  distribute 
the  weight  equally  on  the  pile.  Immediately 
under  this  plate,  the  ring  in  cast  iron  g  is  fitted 
in.  It  is  furnished  with  a  rim  having  10  notches, 
number  of  keys  g  are  ham- 

the  pipe-pier  to  the 

This  Utter  B  la  terminated  inside  in  the  shape 
of  a  truncated  cone,  surrounding  the  tube  A,  and 
serves  during  the  hammering  of  the  latter  ss  a 
coflei-dam  for  keeping  back  high  water.  As  may 
be  seen,  the  pipe-pier  B  does  not  rest  directly  on 
the  pile  A.  hut  on  the  upper  plate  i.  The  weight 
of  the  flooring  is.  therefore,  thrown  on  the  Ailing 
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pil*'  A.  The  piers  are  sunk  as  follows  :  tbi  pipe 
A  being  placed  in  the  requisite  position,  the  pipe 
B  1*  fastened  on  to  the  head,  The  two  tubes  aiv 
brought  together  temporarily  by  the  gibs  A,  then 
the  pile  driving  is  kept  op  until  the  lube  .1  has 
[  to  the 
The  fifth 


Aug.  20  to  24.    It  w 

I  will  be  present.  Hume  very 
from  an  engineering  and 
economic  point  of  view,  will  be  discussed— amung 
them  the  improvement  of  witter  courses,  with 
reference  to  agriculture;  the  bast  met  hods  of  de- 
ciding public  contracts:  conditions  for  delivering 
iron. 

The  discussion  about  the  beat  system  of  sewers 
for  Paris  Is  not  yet  satisfactorily  settled.  Whether 
to  send  wrythiny  or  nothing  to  the  sewer  is  the 
explicit  French  phrase.  In  cither  case  the  present 
system  of  piu  must  be  done  away  with.  If  the 
entirr  quantity  of  slops  must  go  into  the  sewers, 
» must  be  an  abundant  supply  of  water  to 

sewers  is 

stated  to  be  very  great.  Of  1,000  openings  ex- 
amined, a  current  of  bad  air  from  the  sewer  int. 
the  street  was  detected  1"  600  cases.  rite  question 
whether  typhoid  favor  is  not  a  direct  effect  ol 
sending  focal  matters  inlo  the  »  -wit  is  nk  at- 
tracting attention.  Mr.  Waring's  works  on 
sewers  in  America  were  brought  to  the  attention 
of  the  French  Societe  Hygiene  at  their  last  meet- 
ing  by  Dr.  Pietra  Sunta.  The  questions  of  incline 
and  of  tides  are  very  important  in  considering  th«- 
mntUT.  arul,  in  lioih  rtstp  ects,  Paris  is  at  great  dit 
advantage.  Ex|Kcrinte«is  are  now  miking  in  the 
district  between  the  barrack  of  La  Pepiniere  and 
an  experimental  place  at  Leva!  lots- Perret, 

Prof.  Steioer  lately  exhibited  before  the  Auk 
trian  Engineers'  Society  a  new  instrument  foi 
measuring  lite  tenai  in  of  bridge  works.  It  is  the 
invention  of  l*rof.  Fraeakel,  of  Dresden,  and 
snows  the  elongation  or  shortening  of  the  fiber,  of 
such  paru  as  it  is  fastened  on.  The  diagram  k) 
Such  measuronictit*  as  have 
'  with  It  sltow  a  close  similarity 
in  the  change  of  elasticity  between  the  calculated 
and  the  nlsserved.  The  instrument  is  to  lie  im- 
however,  by  having  an  optical  device,  in- 


One  of  the  great  engineering  works  of  the  "  Late 
past"  is  nearly  completed.  The  course  of  the 
Rnine  has  been  changed  and  corrected  on  that 
portion  of  it,  which  lies  along  H.iden  Switzerland 
and  Alsace.  Ye:  there  cm  be  little  navigation 
from  Strasbourg  to  B  >ale,  and  It  is  for  this  reason 
that  the  German  Government  contemplated  th^ 
cutting  of  a  canal  from  Lnd  irigsliaf en  to  Stras- 
bourg. The  first  estimate  is  placed  jnmj  «8,500,- 
000.  The  >and  banks  are  the  great  obstacle  to 
it  ia  thought  that  these 
the  course  of  years,  re- 
The  deposits  of  the  Alsatian  aide 
that  bank;  but  those  of  the  Baden 
bank  are  carried  along  the  opposite  side.  The 
works  were  begun  in  IS43  by  the  French 
and  Baden  governments.  The  plana  of  the 
Baden  engineer-  were  accepted  in  preference  to 
those  of  the  French,  who  wished  to  preserve  the 
natural  course  of  tbe  river.  In  former  years  the 
French  and  German  engineers  seem  to  have 
simply  thrown  the  current  from  one  bank  to  the 
other  alternately.  It  ia  ratber  singular  that  the 
works,  which  were  estimated  to  cost  lit  million  of 
franca  in  1940.  the  expense  has  been  some  IS  mil- 
There  is  less  Infiltration  along  the  new 
.which  had  mged 
The  Rhine  flows 
calmly  along  in  its  new  bed,  but  great  works  will 
yet  be  necessary  before  tbe  rivor  can  lie  made  what 
it  should  be.  Its  mysterious  dwindling  away  as  it 
approaches  Holland  may  yet  lie  prevented,  but 
how  to  present  such  gnat  percolation  to  sobter- 
i  depths  is  a  problem  the  engineers  have  not 


The  last  issue  of  The  Ironnumger  has  tbe  follow- 
ing statement  in  regard  to  engineering  in  Russia  : 
Complete  stagnation  prevails  at  all  tbe  engineering 
works  in  Russia.  Various  statements  are  in  circu- 
lation in  regard  to  the  alleged  decisiuu  of  tbe  Em 
to  revive  the  Black  Sea 
If  Russia 

Ing  an  iron  clad  fleet  in  the  Black  Sea  she  will  have 
to  first  extend  the  existing  Southern  dockyards, 
which  will  mean  the  purchase  of  a  large  amount 
of  machinery  in  England.  When  this  is  ac- 
complished she  will  become  a  buyer  of  a  larger 
amount  of  coal,  and  will  obtain  moat  of  the  Iron 
and  steel  fr  >m  England  for  the  vessels  to  be  con- 
structed. It  is  said  that  the  dockyard  will  be  re- 
moved from  Nicolaieff  to  Sebsatopol,  In  which 
case  the  purchases  of  new  machinery  will  be  of  a 
very  extensive  character.  There  is  also  a  talk  of 
establishing  an  auxiliary  dockyard  at  Batoum. 
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E.  P.  PulasaKTS  is  chief 
tore  &  Delta  Railroad. 

F.  8.  Wa  Lutes  is  Chief  Eogineer 


of  the 


t  the 

Marietta  *  North  Feorgia  (N.  O.)  Railroad,  with 
headquatters  for  tbe  present  at  Jasper,  Oa. 

Mk.  Albubt  J.  Twioo*  has  resigned  the  position 
f  superintendent  of  tbe  Augusta  ft  KnoxvIHe 
Railroad  in  order  to  take  th«  contract  for  grading 
the  Savannah  Valley  Railroad  from  Dorm's  mine 
to  Anderson. 

Mr.  CARKtX  HRKCKESHirwiK,  chief  engineer  of 
tbe  Chattanooga  &  Virkaburg  Division  of  tho  Ciu- 
Hnnali,  New  Orleans  ft  Texas  Pacific,  in  stepping 
from  his  private  car  at  Vieksburg  recently,  fell 
and  dislocated  his  ankle.  He  was  conveyed  by 
special  train  to  his  home  in  Tuscaloosa. 

Mil  a.  B.  Atwatkb,  AsaistantT  rafBc  Superin- 
tendent of  the  Port  Dover  ft  Lake  Huron  division 
•f  the  Grand  Trunk,  and  formerly  Assistant  Engi- 
neer on  the  Lake  Shore  ft  Michigan  Southern  and 
the  Canada  Southern  railways,  has  been  appointed 
Chief  Engineer,  vice  J.  C.  James,  resigned,  of  the 
Chicago  ft  Orand  Trunk  Railway. 

EsiiixtgR  Opficebs  Promoted. — The  promo- 
tions of  First  Lieutenants  Richard  L.  Hoxie, 
William  L.  Marshall  and  Joseph  H.  YVillard. 
Corps  or  Engineers,  U.  8.  A.,  to  be  captains,  to 
date  June  IS.  are  ander  sectinn  B  of  the  act  of 
March  8.  1*53.  which  proruolet  to  that  grade, 
though  without  increasing  thereby  the  number  of 
In  the  corps,  all  officers  who  hare 
continuously  as  lieutenant. 
The  promotions  of  Ueuteuanls  Albert  II.  Payson 
and  John  G.  D.  Knight  to  captain  are  to  fill 
created  by  the  deaths  of  Colonel  Twin- 
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The  large  increase  in  plumber's  reports  of  repairs 
to  water  connections  on  file  in  this  office  shows  the 
effect  of  the  work  already  accomplished,  and  that 
the  water  consumers  are  beginning  to  understand 
the  necessity  of  prompt  attention  to  the  correction 
uf  leaky  faucets,  etc.  for  tbey  do  not  know  how 
soon  the  Water- Works  Inspector  may  call  on  them 
unawares. 

The  use  of  this  instrument  is  undeniably  of  great 
utility  in  determining  the  improper  conditions  and 
uses  of  the  service  brunches, and  as  Mr.  Bell  has  to 
this  time  permUted  a  gratuitous  use  of  tbem  with 

teal  and  financial  result*,  the  | 
right  to  use  same  should  now  be  aecun 

SYSTEMS^OF*  SEWERAGE 

We  are  favored  with  advanced  sheets  of  the 
July  number  of  tbe  .Sanitarian,  published  in  this 
city,  and  from  a  comprehensive  article  in  it  en- 
titled *  Tbe  City  Needs  a  Change  of  Air."  by  Dr. 
Richard  McSberry .  of  Baltimore.  Professor  of  Prin- 
ciples and  Practice  of  Medicine,  University  of 
Maryland,  wo  quote  briefly: 

Dr.  McShrrrv's  paper  i«  highly  interesting,  and 
though  intended  fur  the  latitude  of  Baltimore 
mainlv,  which  In  some  respect*  is  peculiar,  yet 
I  will  lint' 


the  principles  advocated  ' 


Hud  application 


OUl       SUC       |ISBSSfcS       as-j      art  • 

permit  more  than  the 
a  the  vaunted  "system" 


THE  WATERPHONE. 


Tfc: 


This  Instrument  for  detecting  the  waste  of 
water,  the  invention  of  Assistant  Superintendent 
Bell,  of  the  Cincinnati  Water-Works,  according 
U>  the  reports  in  the  dally  journals  of  that  fit 
has  been  performing  moat  efficient  service. 
A.  G.  Moore  Superintendent  and  Engineer  of 
works,  reports  to  the  Bostrd  of  Public  Works  as 
follows  : 

We  have  given  tbe  device  of  Mr.  Bell  a  thor- 
r.ush  and  practical  test,  and  And  it  to  lie  a  meri- 
torious invention,  and  an  Invaluable  instrument 
for  water- works  purpose*. 

It  la  void  of  oho  plication  in  construction,  sim- 
ple in  adaptation,  inexpensive  in  application  and 
moat  effective  in  results— a  mere  drip  being  dl 
guishable. 

There  have  been  ten  different  tours  of 
tlon.  consisting  each  time,  with  one  exception,  of 
only  one  gang  of  two  men.  Two  hundred  and 
sixty  leaks  and  abuses  have  been  discovered. 

The  nature  of  the  wastes  have  been  found  to  be 
due  proportionally  about  as  follows  : 

SO  per  cent,  to  Jcsliroed  abuses  in  water-cloeeto. 

00  per  cent,  to  carelessness  in  leaky  taps  and 
connections,  and  failure  to  close  stops. 

JO  per  cent,  to  underground  leaks. 

Tbe  extent  of  these  wastes  may  lie  better  under- 
stiod  by  the  following  table,  in  which  the  di*> 
ch  arge  of  a  «,-in.  lead  pipe  TO  ft.  in  length  for  94 
hours  under  ihe  several  pressures  is  given,  as  well 


all  ot  our  large  cititiest.  and  he  points  out  with 
much  force,  how  a  -  change  of  air,"  which  ro»ny 
are  seeking  at  this  season  of  the  year,  by  a  change 
of  habitat,  may  be  secured  as  well  by  a  little 
attention  to  small  matters  of  great  sanitary  value, 
not  requiring  an  exodus  from  our  homes  in  order 
to  render  effective.  From  the  paper  by  Dr. 
McSberrv,  space  will  not 
following  brief  reference  to 
pursued  In  Memphis.  _. 
together  with  Dr.  Bells  clear  definitions  of  a 
proper  system  of  seweiage. 

Dr.  Bell.  It  will  be  remembered,  has  for  many 
years  devoted  his  attention  to  matters  of  sanitary 
progress  and  the  dissemination  of  the  principles  of 
hygiene,  and  tbe  Sanitarian,  now  in  its  tenth 
year,  edited  by  hnn.  diaervedly  takes  rank  as 
among  the  most  valuable  of  our  monthlies. 

••Baltimore  ia  to  be  congratulated."  says  the 
Sanitary  Engineer,  •■  on  having  an  engineer  of  tbe 
skill  and  experience  of  Mr.  Lalrobe  to  cany  out  a 
work  that  is  at  this  time  somewhat  of  a  pioneer 
movement  in  its  application  to  cities  of  its  size  and 
characteristics." 

Is  it  not  strange  that  there  should  be  any  pion- 
errinu  in  sewerare  at  this  time  of  santtaiy  engi- 
neering!- The  lule  is  that  tbe  pioneers  in  this 
work  have  rarely  had  more  lhanpailial  suceees, 

been  roost  signal. 

With  some  sanitary  cluingm  not  diffcult  of  ac- 
complishment, Baltimore  can  afford  to  wait  until 
some  system  is  proved  rjy  lime  and  use  to  be  fully 
worthy  of  adoption. 

In  most  of  our  cities  the  sewerage  Is  notoriously 
defective,  notwithstanding  the  money  and  skill 
expended  upon  tbem. 

Memphis  now  claims  the  greatest  success  in 
sewerage.  A  few  years  ago  that  city  was  in  a 
frightful  sanitary  condition,  and  tbe  result  was 
disastrous  epidemics  of  yellow  fever  in  tbe  years 
lSTS-H.  Tbe  city  appeared  to  be  doomed.  But  the 
people,  with  one  accord,  determined  to  rescue  it 
from  destruction.  They  went  to  work  so  earnestly 
in  ssnitarv  Improvement,  by  a  general  cleansing, 
repairing  of  streets,  emptying  the  foulest  of  foul 
sinks,  and  principally  by  a  great  system  of  sewer- 
age under  the  directions  uf  CoL  Waring,  that  in  a 
year,  under  ihe  general  renovation  accomplished, 
they  held  a  civic  jubilee,  a  redemption  day,  a  sort 
of  "sanilarv  Declaration  of  Independence,  on  the 


of  sanitary  Declaration  i 
£>d  day  ot  September.  1880. 

Full  success  was  well  merited,  but  was  only  par- 
tially obtained.  In  looking  over  the  returns  in  the 
rian,  and  tbe  bulletins  of  the  National 
of  Health,  we  find  Memphis  to  be  still 
the  moat  unhealthy  cities  in  America.  I 
fact  without  comment,  and  certainly 
without  asserting  anything  more  than  that  the 
system  of  sewrragu  has  not  so  redeemed  it  as 
might  have  been  hoped  and  expected. 

An  editorial  in  a  recent  number  of  the  Medieal 
jVeirs,  in  treating  of  the  "  Ia-ssou  of  Memphis," 
uses  the  followfig  language:  "The  system  ot 
aewerage  has  been  introduced,  hut  it  does  not  dis- 
charge into  the  Mississippi;  it  has  been  turned  into 
Wolf  River,  a  few  hundred  yards  below  the  water- 
works. The  bayous  have  not  only  not  been  kept 
free  Irom  filth,  but  the  sewers  have  been  allowed 
to  overflow  into  them.  Only  such  subsoil  drain- 
age has  1 
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nectod  with  the  sewers  laid— an  amount 
gether  insufficient,  a*  Dr.  Maury  remark!,  to 
secure  pood  drainage;  and  thesource  of  the  water- 
supply  has  not  only  been  changed,  but  fre*h 
eouro-*  of  impurity  have  hn*n  brought  to  It  by  the 
■ewers.  It  is  not  to  be  wondered  at  that  the  mor- 
tality has  rather  increased  than  diminished;  that 
the  deaths  from  dysentery  have  doubled,  and  that 


between  five  Swiss  cantons  and  Mil«n  was  cstah- 
liah.d.  yet  up  to  1830  the  path  was  only  practic- 
able for  hones  and  pedestrians,  and  until  lately 


the  journey  from  Lucerne  to  Turin  occupied  twen 
ty-ffve  hours  and  a  half,  whereas  the  same  j 


Dey  henceforward  will  occupy  but  eight  hours. 
The  convention  for  the  construction  of  this  rail- 
road was  signed  by  Italy  and  Switzerland  in  1&69, 


the  death-rare  from  consumption  is  higher  than  »nd  in  1810  the  North  German  (  nufcd.ralinn  ad 
on  the  bleak  New  England  cost:  on  the  contrary,  hered  to  the  Convention.  Engineer  Grlpke  and 
it  is  rather  surprising  that  the  mortality  has  not  tlw  .geometrician  Koppe  were  the  chief  designers, 
been  greater."  A I  first  seven  companies  sent  in  their  estimate* — 

In  a  private  letter  frnra  Dr.  A.  N.  Bell  to  my- 
self, this  eminent  scientist  remarks  :  "  A  system 
of  sewerage,  in  the  sense  of  being  some  special 
plan  or  contrivance  by  which  some  patent  or  de- 
vice Is  worked  into  a  system,  ia  the  bane  of  all 
good  sewerage :  and  in  this  consists  the  chief  de- 
fect of  the  sewerage  of  Memphis."  The  Field 
tanks  so  extensively  used  were  not  only  unneces- 
sary to  a  eitv  with  such  facilities  for  any  desired 
gradient  as  Memphis  or  Baltimore,  but,  as  com- 
pared with  a  limited  amount  of  waste  or  roof  wa- 
ter for  flushing,  are  absolute  defects  and  useless 
expense.  A  good  system  of  sewerage  is  that  which 
is  adapted  to  the  locality  ;  it  may  be  in  part  com- 
bined and  part  separate,  and  there  may  be  also  in 
part  necessity  for  flush  tanks,  and  the  literature 
of  the  subject  shows  that  engineers  who  are  com- 
I  to  comprehend  and  combine  these  severs  1 

'  »P- 


OF    THE   ST.  OOTHARD 
TUNNEL. 

Mi hn.  May  88,  1888. 
Italy,  Germany.  Switzerland,  and  we  may  say 
all  Europe,  have  participated  with  thorough  satis- 
faction in  the  ceremonies  at  tendenf  on  the  opening '  ponded  amounted 
of  the  8t.  Gothard  Tunnel;  but,  as  is  usually  the 
case,  the  promoter,  the  initiator,  of  that  great  in- 
ternational work  has  been  almost  entirely  forgot- 
ten in  his  birthplace,  Milan,  ss  in  his  beloved  Lu- 
gano, where  he  spent  the  last  twenty  yrats  of 
his  life,  in  study  and  poverty,  dying  there  In 
1869.  Carlo  Catlaneo,  the  greatest  philosopher 
and  political  economist  of  modern  Italv,  the  guide 
and  ipspirrr  of  the  Five  Days  of  Milan  in  1848, 
when  the  unarmed  citizrnsdefcstrd  and  drove  out 
from  their  city  the  entire  Austrian  army  under 
Radetaky,  ss  early  as  1859  insisted  on  the  tunnel 
through  the  St.  Gothard,  in  the  Interests  of 
Italy  and  Switzerland  alike.  We  have  even  now 
before  us  his  Inter  to  the  Genoese,  showing  to 
them  "that  the  new  current  of  commerce  coming 
from  Sues,  it  behooved  them  to  prepare  to 
advantage  thereof."  After  passing  in  re 
various^ project!  for  the  SplOgen  and  other 

"  St.  Gothard  is  not  only  a  predestined  railroad, 
it  is  a  map  of  railroads  which  unite  and  open  out 
for  hstneeiVea  a  common  center  i  it  is  the  military 
center  of  Switzerland,  the  fortress  of  liberty.  The 
safety  of  those  Alps  is  our  safety  ;  the  pre- Alpine 
line  from  Brescia,  from  Bergamo,  from  Leceo  ac- 
quires fresh  and  practical  value  from  the  union  of 
the  plains  of  Erba  with  Com©.   Tbe  two  cities  of 


Como  and  of  Lecco  gain  other  advantages ;  the 
railroad  from  V  arose  must  be  extended  to  tbe  Lake 
of  Como,  the  railroad  from  the  Lake  of  Garda  be 
led  np  to  Orta.  All  the  industries  of  tbe  higher 
valleys  connected,  commerce  will  be  doubled  by 
the  completion  of  the  Simplon  and  Mont  Cento 
railroads.  Fortunate  Genoa,  which  in  thia  heritage 
of  nature  has  the  lion'a  share,  such  is  the  free  in- 
terval from  Constance  to  Basle,  with  almost  the 
entire  valley  of  the  Po  and  of  the  Rhine,  together 
with  the  long  list  of  industrial  cities,  Zurich. 
Strasshnrg.  Mannheim,  Frankfort,  Coblentz. 
Cologne.  Elberfeld,  Amsterdam,  Rotterdam, Liege, 
Hm.MHrK  Antwerp.  Ostend.  Tbe  natural  port  of 
the  Valley  of  the  Rhine  on  the  Mediterranean  is 
Genoa.  Genoa  and  Hamburg  will  be  the  two  ports 
on  which  the  Swiss  will  think  when  they  think  of 
their  own  homes."  aaaa, 
Csttsneo  then  went  on  to  show  how  the  line  of 
the  St.  Gothard  offered  to  Genoa  the  shortest  line 
of  communication,  surpassing  in  this  respect,  for 


rafas 

one  Swiss,  one  Franco'Swisa,  one  Italian,  one  Ger- 
man, two  English, one  American.  Finally  LFavre 
of  Geneva,  and  the  Italian  Society  of  Public 
Works  in  Turin,  headed  by  Grattonl.  the  con- 
structor of  the  tunnel  through  Mont  Cenis,  were 
the  only  competitors,  and  to  Favre  the  contract 
was  smigned,  hi*  offer  being  considered  the  most 
advantageous.  Meanwhile,  the  administration  of 
the  St.  Gothard  railway  had  arranged  for  tbe 
commencement  of  the  excavations  of  tbe  grand 
tunnel,  begun  in  June,  1878,  For  the  perfora- 
tion the  waters  of  the  Reus*  were  utilized  on  the 
northern  slope,  those  of  Val  Tremola  on  the  *outh- 
ern.  In  1878.  Favre,  who  directed  all  the  works 
in  person,  died  suddenly  of  apoplexy  in  the  tunnel 
as  he  was  explaining  the  operations  to  some  for-  ■ 
elgn  visitors:  nor  was  he  the  only  victim.  179 
workmen  having  tost  their  lives  by  accidents  or 
suffocation,  while  hundreds  of  others  have  con- 
tracted maladies  which  sooner  or  later  will  bring 
them  to  the  grave.  One  special  form  of  aniemia, 
caused,  it  ia  said,  by  the  insect  itneAylostomum 
duodenal*,  has  proved  and  is  proving  most  fatal: 
indeed,  a  special  hospital  and  convalescent  home 
ia  being  constructed  for  the  survivors.  The  work, 
which  was  never  interrupted,  day  or  night,  nccu-  \ 
pied  nine  years  and  three  months— 9,^90  days  in 
all.  Tbe  first  estimates  of  the  sum  total  to  he  ex- 
to  897  millions  of  francs,  of 
hicb  Italy  agreed  to  pay  U  millions,  while 
various  municipalities  soil  provinces  made  up  an- 
other IS  millions;  Germany  and  Switzerland  eon- 1 
tributed  88  millions,  t  he  remainder  of  the  sum 
being  mode  up  by  shares,  of  which  a  vast  number 
are  held  by  Italians,  so  that  in  fact  Italy  has  con- 
tributed far  more  than  half  of  the  sum  total,  the 
province  and  city  of  Milan  ittone  furnishing  two 
millions  and  a  half. 

The  gallery  of  the  St.  Gothard  runs  in  a  straight 
line  from  the  village  of  Goachenen  to  Albincngn.  a  | 
village  to  the  west  of  Airolo.  The  tunnei  to  he  ex-  [ 
cavated  along  this  line  was  It. will  meters  long.  2,700 ' 
meters  longer  than  the  gallery  of  Mount  Cents.  In 
order  to  join  it  with  the  railroad  which  comes  I 
toward  Airolo  in  an  eaat-to-west  direction,  another  1 
ga'lery  of  ISO  meters  was  excavated.  The  altitude 
attbeentrance  of  the  tunnel  at  Goachenen  is  1.108 
meters  above  the  sea  level:  in  tbe  center  SO  meters 
higher,  at  Airolo  4»  meters  higher.  The  geological 
formation  differs  essentially  from  that  of  tbe  Ot- 
tian  Alps.  The  bore  of  the  gallery,  after  some  8.000 1 
metres  of  granite  or  granite-gneiss,  entered  into 
crystalline  schist,  intersected  with  veins  of  serpen- 
tine, a  mass,  in  short,  of  the  hardest  rock,  which 
at  first  threatened  to  baffle  the  perforating  ma- 
chines. The  hydraulic  works  were  also  extremely 
tedious,  owing  to  the  difficulty  of  obtaining  a 
sufficiently  strong  body  of  water  from  the  Reuss, 
while,  on  the  Airolo  side,  during  the  winter, 
avalanches  often  obstructed  the  bed  of 
the  Tremola,  rendering  it  necessary  to  exca- 
vate a  bed  under  the  snow.  Signer  Favre,  in  or- 
der to  overcome  the  difficulty  with  the  Reuss,  enn- 
strueU-d  an  enormous  reservoir  and  a  canal,  while 
to  baffle  the  avalanches  be  caused  tbe  water  to  be 
conducted  by  means  of  a  wooden  canal  into  the 
bed  of  a  minor  torrent,  theChiesso,  less  subject  to 
avalanches.  Other  difficulties  were  encountered 
and  overcome  by  his  indomitable  will,  so  that  at 
bis  death  it  may  be  said  that  only  the  mechanicav- 
portion  of  the  work  remained.  This  was  coml 
pletrd  really  in  December.  1881,  but  the 


ally  In  U 
delayed 
circumstances. 


It  remains  now  to  he  seen  whet  her  Genoa  will 
have  wufneirnt  skill  and  enterprise  to  profit  by  this 
us  boon.    It  will  not  suffice  that  she  is  tbe 
port  to  the  great  ornimerrial  cities  of  ( err- 
and Switxeralnd.    She  must  render  her  port 


the  special  commerce  of  Italy,  th 

Simplon,  the  Cenis.  or  the  BrenDer.  and.  ss  re-  many 

Sards  foreign  commerce,  uniting  Genoa  with  the  end  harbor  safe  and  commodious  as  is  Marseilles, 
above-mentioned  cities  by  a  much  shorter  line  than  her  ship  dues  as  low,  her  porters  less  insolent  and 

great 


they  could  be  with  Marseilles  :  how,  in  a  word, 
soon  as  the  St.  Gothard  Railroad  should  be  com- 
pleted, Genoa  could  take  into  her  own  hands  the 
commerce  of  the  German  Rhine  with  the  East  in 
the  place  s|  Marseilles.  His  counsels,  eagerly  lis- 
tened to  by  the  Genoese,  were  enthusiastically  ac- 
cepted Irr  the  Swiss,  but  it  was  not  until  April, 
1868,  that  a  regular  project  was  presented  to  the 
Swi.-s  Federal  Council,  to  the  Italian  Government, 
and  to  tbe  Confederation  of  Northern  Germany 
for  the  perforation  of  the  St.  Gothard. 

Tbe  St.  Gothard,  until  tbe  present  century,  bad 
been  one  of  the  least  frequented  passes,  although 
"  St.  OotT 


rbitant  in  their  charges,  or  else  the 
French  seaport  will  continue  to  outrival 
heretofore.— .V.  Y.  Nation. 

HARLEM  RIVER  BRIDGE. 


the 


the  monks 
In 


Gothard  was  |  Railroad). 


The  West  Side  *  Yonkers  Railway,  New  York, 
is  a  corporation  that  was  formed  for  extending       "_ie  w  heels 
the  elevated  railway  system  on  the  west  side  of 
New  York  City  over  the  Harlem  River,  to  con- 
nect with  the  surface  roads  in  Westchester  Count 
particularly  the  New  York 
road  (once  the  New  York, 
This 


minus  of  the  Metropolitan  Elevated  Hne,  and  end- 
ing at  High  Bridge,  the  commencement  of  the 
New  York  City  *  Northern    Railroad,  above 
noted.    The  principal  engineering  feature  of  the 
work  is  the  bridge  ov<  r  the  Harlem  River  and  its 
approaches.    In  view  of  the  contemplated  im- 
provements of  the  Harlem  River  bv  the  General 
Government,  the  restrictions  thereby  created  In- 
volved :  1st,  a  rectangular  crossing  with  tbe  con- 
templated bulkhead  lines;  3d,  a  draw-span  ad- 
mitting of  not  Iras  than  190  ft.  uninterrupted 
water  way  citlH-r  side  of  the  pivot  pier:  SV1,  m  t- 
sonry  to  be  founded  with  reference  to  a  future 
18-ft.  channel  at  low  water.    Tbe  above  restric- 
tion of  location  involved  the  approach  work  on  a 
curve  at  either  end  of  450  ft.  radius.   The  whole 
work  is  for  double  track  and  proportioned  on  a 
somewhat  lighter  basis  than  is  usual  for  first -class 
American  bridges,  since  it  can  never  be  subjected 
to  heavy  freight  engines  or  freight  traffic.  Tbe 
river  bridge  consists  of  a  central  draw  span  800 
ft.  long  and  a  deck-span  of  100  ft.  at  either  end, 
provided   with   foot-walks  on   either   side  in 
view     of     contemplated     streets     along  the 
proposed   bulkhead   lines    laid    out    for  tbe 
river   improvement.     The    above    is  all  pin- 
connection  work,  and  is  supported  on  granitepiers. 
The  approach   work  on  either  aids  consists  of 
rivet eu  lattice  and  plate  girders,  the  lattice  work 
being  so  designed  as  to  make  the  center  lines  of 
the  web  members  intersect  in  the  center  lines  of  the 
chords.  The  riveting  was  more  caret ully  performed 
than  is  usual  in  American  work  of  that  character, 
the  holes  all  being  punched  small,  and  reamed  out 
when  parts  were  assembled  to  receive  the  rivets. 
The  piers  for  the  approach  work  are  Belleville 
brownstone  coped  with  granite.    These  piers  were 
placed  radially  to  tbe  curves  of  approach,  and 
were  located  and  instrumentalty  maintained  by  a 
system  of  triangulation  and  intersecting  lines.  No 
direct  measurements  were  made  for  any  of  the 
piers,  and  the  whole  has  been  a  model  of  careful 
field  work  performed  under  the  immediate  direc- 
tion of  Mr.C.  L.  Cooke,  Principal  Assistant  Engi- 
neer in  charge  of  the  work.  The  foundations  across 
the  river  and  on  the  New  York  side  are  in  piles,  and 
on  the  Westchester  side,  the  start  from  the  alluvial 
drift.  They  were  all  obtained  by  means  of  coffer 
dams,  excepting  the  pivot  pier,  which  was  founded 
by  means  of  a  caisson  with  movable,  sides.  The  mode 
of  coffor-damming  was  bv  driving  a  single  row  of 
tongue  snd grooved  0-in.  plank  ing  with  a  pile-driver, 
bracing  internally  as  the  water  was  lowered  and 
excavations  made.    At  the  site  of  the  bridge,  ibe 
Harlem  River  bed  consnsts  of  a  plastic  mud  vary- 
ing from  6  ft .  to  20  ft.  in  depth,  overlaying  a  at* 
posit  of  sand  from  5  ft.  to  15  ft.  in  thickness,  under 
which  is  found  a  iliff  clay  running  out  to  a  knife 
edge  on  the  Westchester  side,  where  the  alluvial 
drift  ia  immediately  below  the  sand.    Tbe  18-ft. 
channel  involved  piercing  through  the  mud  into 
the  sand,  nml  tbe  above  device  for  ooflVr-dauiming 
answering  an  admirable  imrptstc.  against  a  head 
of,  at  times,  88  ft.  of  water.    Frequently  the  smd 
in  the  bottom  gave  a  great  deal  of  trouble,  boiling 
springs  breaking  through  and  frequently  carrying 
a  stream  of  sand  from  under  the  toes  of  the  sheet 
piling  plank.   Ordinarily  an  B-in.  pump  would 
bold  the  bottom  until  piled,  but  one  foundation 
wx- exceedingly  troublesome,  requiring  a  18-in..  an 
K  in.,  a  ti  in.  and  a  4-in.  pump  to  hold  the  bottom 
until  piled  and  concreted.   Tbe  granite  employed 
in  tbe  river  bridge  was  In  two  colors,  dark  and 
light,  the  latter  being  used  for  coping,  weathering 
and    band   courses,    which    was     all  bush- 
hauuuered   work,  and  the  former  rock  faced 
for    the    body     of     the     piers.      Tbe  red 
sandstone  approach  piers  are  all  rock  faced,  which 
contrasts  handsomely  with  the  light  granite  cop- 
ing.   Tbe  draw-span  ia  the  portion  of  tbe  super- 
structure of  more  special  interest,  it  being  up  to 
date  the  largest  double-track  draw  in  the  world, 
and  is  rather  novel  in  general  design  and  details. 
It  was  computed  on  the  theory  of  no  end  reaction 
whatever  from  the  dead  load,  when  closed  and 
loaded  on  one  or  both  arms,  tbe  usual  assumption 
now  made  in  America  for  continuous  draw- 
bridges.  There  being  an  ambiguity  at  best,  in 
proportioning  such  bridges,  a  single  system  of  web 
arrangement  was  adopted  in  panel  lengths  of  17  ft 
4  In.,  tbe  diagonals  towards  the  center  being  Tn 
sets  of  four.   The  truss  ia  SO  ft.  deep  at  ends,  and 
40  ft.  deep  at  the  center.  There  are  two  trusses  88 
ft.  apart  centers,  with  sidewalks  cantile'ered  out 
from  suspended  cross  girders.    The  turn-table  is  a 
rim-bearing  table  solely,  made  with  extreme  care, 
machine  faced  and  turned  in  all  moving  parts. 
While  the  truss  delivers  its  load  to  four  central 
posts,    the    bearing    table    is    so  arranged 
as  to  divide  on  eight  symmetrical   points  on 
the  drum,  thus  distributing  the  whole  weight  over 
Tbe  machinery  for  operating  the 
draw  is  all  within  the  table,  and  constats  of  a  dou- 
ble (5  in.  X  7  in.)  cylinder  oscillating  engine,  with 
shafting  and  friction  clutches.    The  free  ends  of 
the  draw  are  supported  on  cams,  connected  with 
the  levers  of  which  are  a  system  of  toggle  joints 
1  and  levers  for  raising  the  rails  clear  anil  free  from 
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from  the  central  i-npinr  bv  lino  shafting  beneath 
the  floor.  The  mechanical  attachments  are  such 
that,  with  tbe  finit  movement  of  the  capstan  wheel 
whk'h  connects  the  engine  with  friction  clutches, 
raises  the  rails,  following  which  the  cams  are 
drawn,  when  the  upon  hangs  free.  The  second 
motion  of  the  capstan  throws  the  table  shafting 
into  gear  and  the  bridge  swings.  An  indicator  in 
front  of  the  operator  always  shows  the  exact  poei- 
i  of  the  bridge  and  defines  its  centering  posi- 
i.  The  tarn-table  is  aim  provided  with  hand 
.  and  on  a  still  day  three  or  four  men  can 
r  open  the  draw. 
The  engine  »nd  mechanical  detail*  wrrv»  sup- 
plied bv  Joseph  Edward.  *  (  «.,  of  New  York.  The 
flooring  system  of  the  whole  structure  is  heavily 
timbered  and  guarded,  making  it  impossible  for  a 
derailed  engine  to  endanger  the  structure.  The 
time  occupied  in  construction  was  one  year  from 
commencement  to  the  passage  of  trains,  although 
considerable  additional  time  was  absorbed  in  gen- 
eral flnishing  touch™,  painting,  etc.  The  follow- 
ing is  the  schedule  of  spans,  with  weight  of  iron 
employed  In  same— all  double  track,  commencing 
at  terminus  Metropolitan  Elevated  Railroad. 

Maeal  feet.  Lbs 
4  MUM  spans,  each  «l  c»i  curve  4S0  ft 

,pte^^  .....  »«.iS£l»!r. 

Turn  tahlc.  grmiiat:,  lo-klng. 

(Trnr.  EtC   .  _  

1  pin  eoanvctioa . . . .   100 

3  UtUc*.   ftrdtr  trpanm 

each   AO      1?\<M8  on  currr  4A0  ft 

rtKlhia 

I.lneal  tret  piste  rlrdrr 

L  oa  carve  4'<0  fl. 

I  to  lait- 


FINELY  TEMPERED  SWORDS. 

The  art  shown  in  sword  making  was  not  by  any 
means  confined  to  beautiful  forms  and  elaborate 
ornamentation.  The  greatest  skill  was  exercised 
ie  Die  manufacturing  and  tempering  of  the  blade, 
whkh,  in  the  days  when  swords  were  not  only 
worn  but  used,  was  more  important  than  any 
otAerpart  of  this  weapon.  In  Europe,  the  sword 
manufacturers  of  Spain  first  began  to  have  a  repu- 
tation for  producing  work  of  superior  quality, 
and  the  armorers  of  Toledo  stood  foremost  among 
Iheir  countrymen.  A  "Toledo  blade"  was  con- 
sidered to  be  a  weapon  of  great  value,  and,  even 
now,  when  we  wish  to  speak  of  something  remark- 
able n i in  tempered  and  sharp,  we  compare  it  to 
one  of  these  swords.  The  peculiarity  of  the  Toledo 
blade  was  not  only  lis  extreme  hardness,  which 
enabled  it  to  receive  and  retain  the  sharpest  and 
most  delicate  edge,  but  its  elasticity,  which  allowed 
it  to  be  bent  without  being  broken.  Some  of  the 
most  famous  of  these  swords  could  be  bent  so  that 
the  points  touched  the  hilts,  and  yet  they  would 
spring  back  to  a  perfectly  straight  line.  It  is  said 
that  in  Toledo  sword-blades  have  been  seen  in  the 
cutlers'  shops  coiled  in  boxes  like  watch-springs, 
and  although  they  might  remain  in  this  position 
for  some  time,  they  would  become  perfectly 
straight  whro  taken  out.  Other  places  in  Europe 
were  also  famous  for  producing  good  swords. 
Many  excellent  weapons  were  made  in  Italy,  and 
Andma  Fcrrara,  the  Italian  sword  maker,  who 
has  been  mentioned  before,  was  better  known 
through  rat  Europe  than  any  other  of  his  craft.  To 
possess  a  genuine  Ferrsra  blade  was  considered  a 
great  thing  by  the  nobles  of  France  and  England. 

But  it  is  to  the  East  that  the  world  owes  the  pro- 
duction of  the  most  finely  tempered  sworda  it  has 
ever  seen  ;  and  the  steel  of  Damascus  baa  been 
celebrated  for  many  hundred  years  as  superior  to 
any  other  metal  that  has  ever  been  made  into 
sword  blades.  Even  the  cutlers  of  Toledo  doubt- 
lees  owed  their  skill  and  knowledge  to  the  Moors, 
who  brought  from  fsamaacua  the  art  of  making 
blades  that  were  as  hard  as  diamonds,  as  alutrp  as 
rsiors,  ami  a«  elastic  as  whalebone. 

Wonderful  stone*  are  related  of  these  Damascus 
swords.  We  have  been  told  that  with  one  of 
them  a  full-grown  sheep  could  be  cut  in  half  at  a 
single  blow,  a  heavy  iron  chain  could  be  severed 
without  turning  the  delicate  edge  of  the  sword, 
and  a  gauze  veil  floating  in  the  air  could  be  cot 
through  by  one  gentle  sweep  of  the  glittering 
blade.  These  wonderful  scimitars  are  not  manu- 
factured now,  but  their  fame  has  exceeded  that 
of  any  other  weapon  of  their  kind,  and  it  is  quite 
certain  that  their  extraordinary  excellence  has 
not  been  exaggerated.  It  is  probable  that  the 
workers  in  steel  of  the  present  day  might  be  able 
to  discover  the  peculiar  methods  by  which  the 
Damascus  steel  was  made,  but  as  there  would  be 
little  use  or  demand  for  the  blades  after  they  had 
been  produced,  it  is  not  likely  that  their  manu- 
i  will  be  attempted.  We. 


however,  that  although  the  present  age  is  pre- 
1  eminent  aa  an  inventive  and  manufacturing  pe- 
riod, there  are  some  things  which  have  been  pro- 
!  duced  by  the  ancients  and  the  artificers  of  the 
Middle  Ages  which  we  of  the  present  day  have  not 
been  able  to  equal.  It  is  possible,  therefore,  that 
oor  steel  workers  might  never  be  able  to  make  a 
thtmasras  blade,  even  if  they  wanted  to. 

Some  of  the  swords  of  Japan  are  said  to 
wonderful  qualities  of  hardness  and 
The  story  is  told  that  if  one  of  these  celel 
blades  is  held  upright  in  a  running  stream  the 
I  leaves  floating  gently  down  with  the  current  will 
cut  themselves  in  two  when  they  reach  the  keen 
edge  of  the  sword. 

nut  these  Japanese  swords,  some  of  which  were 
held  in  such  high  esteem  that  they  were  wor- 
shipped, and  temples  were  built  in  their  honor, 
were  only  hard  and  sharp,  they  had  no  elasticity, 
they  could  not  bend  and  they  might  break,  and  In 
this  respect  tlev  were  far  inferior  to  the  splendid 
scimitars  of  the  Moors  and  Saracens.  —  From 
■  Strord*rbg  John  Ltvtt:  in  St.  Xicholai  for 
July. 


Gas-wobks  are  being  erected  st  Birmingham,  Ala. 
and  will  snoo  b«  in  operation. 

vVATTJt-Wojnoi  fob  El  Paso.  The  material  for 
water-work*  st  El  Paso  Texas,  has  sJI  been  i 
snd  tlw  work  commenced.  The  water  will  be  r 
from  the  Hln  Grande  River  Into  a  reservoir,  placed  at 
sn  elevation  of  100  ft,  above  toe  highest  part  of  tbe 
city  About  n  miles  of  la.  8,  4  In.  pipe  will  be  laid. 
Works  to  Is-  completed  by  Sept,  1 ,  ISfc.  Both  of  tbe 
shove  works  will  tie  erected  under  the  plan*  sod 
virion  of  Sylvester  Wat*.,  of  St.  Louis,  Mo.,  ,„.1 
by  him  and  J.  W.  Parker,  of  Atchison,  Kansss. 

Reservoir. — Work  has  been  commenced  on  tbe  great 
water  reservoir  at  Ripon,  Wis.,  and  it  Is  expecteullial 
if  all  goes  well  a  month  will  see  it  completed. 

Wars*  Hrt-ri.r  or  PXASonr,  Vt asm — Ttie  Fire  IV- 
partment  tasted  the  capacity  of  tbe  water  supply  Satur- 
day, with  a  very  satisfactory  rcult.  Before  the  trial 
the  nrmwure  at  Pickering's  store  Indicated  m*  lbs  Hsx 
hydrant  streams,  that  threw  from  100  to  Ms  ft,  caused 
the  pressure  to  fluctuate  between  63  and  7*  lbs. 
Thirteen  streams  showed  from  82  to  68  lbs.  prewar?, 
and  17  streams  showed  from  67  to  65  lbs.  pressure.  At 
tbe  pumping  station  the  pressure  wss  reduced  only  H 
lie  The  band  engines,  that  have  won  high  honors  at 
musters,  sre  to  be  sold. 

THK  new  water-works  St  Carbondale,  Pa.,  givegene- 


NOTES. 


RruciHTmo 

Safety  lamps  when  extinguished  by  fire-damp 
must,  as  a  rule,  be  taken  to  the  surface  to  be  re- 
lighted, and  the  loss  of  time  and  the  expense 
which  ,  tills  proceeding  entails  have  caused 
Messrs  Hubert  ft  Durant  to  propose  a  method  of 
relighting  safely  lamps  by  electricity,  and  that 
without  opening  them  or  removing  them  from  the 
air,  which  may  at  any  moment  become  explosive. 
For  this  purpose  the  bottom  or  reservoir  of  tbe 
lamp  is  provided  with  two  tubes  of  metals,  closed 
hy  tightly-fitting  wooden  plugs.  These  serve  to 
hold  and  insulate  two  copper  wires  connected  by 
a  short  platinum  wire  jawing  close  to  the  wick. 
On  making  contact  with  a  battery,  tbe  electric 
current  raises  the  platinum  wire  to  a  white  heat 
and  lights  the  lamp.  Various  batteries  have  been 
tried  for  this  purpose,  but  as  portability,  and  at 
the  same  time  high  power  were  required,  the  bi- 
chromate battery  was  ultimately  selected.  This 
consists  of  a  glass  cell  with  wide  mouth, 
containing  bichromate  of  potash  and  water 
acidulated  with  one-tenth  it»  weight  of  sul- 
phuric acid.  Generally  one  alnc  and  one  carbon 
pole  are  immersed  in  this  liquid  ;  but,  in  order  to 
increase  the  surface  and  therefore  the  intensity, 
Messrs.  Hubert  ft  Durant  employ  two  tine  and 
four  carbon  plates.  They  also  propose  eventually 
to  supersede  the  bichromate  battery  by  that  of 
Daniel,  reinforced  by  a  Fanre  accumulator.  In 
order  to  avoid  the  sparks  which  are  produced  on 
breaking  oontact,  and  which  would  ignite  an  ex- 
plosive mixture,  two  spiral  springs  hold  tbe  zinc 
and  carbon  plates  clear  of  the  exciting  liquid,  so 
that  to  make  tbe  current  pass  it  is  necessary  to 
press  tbe  lamp  firmly  down  upon  the  electrodes. 
As  soon  as  the  lamp'is  relighted  the  pressure  on 
the  electrodes  is  released;  they  rise  from  the 
liquid,  tbe  current  no  longer  passe*,  and  conse- 
quently no  sparks  are  produced  on  breaking  con- 
tact. Existing  lamps  may  be  modified  so  as  to  be 
lighted  by  electricity  at  a'trifling  cost,  which,  to- 
gether with  that  of  the  battery,  will  soon  be  repaid 
by  tbe  saving  of  oil  resulting  from  only  lighting 
the  lamps  when  they  are  required  for  use.  instead 
of  at  the  mouth  of  the  abaft. 


■U0IM  Esoibe  Cobtbact  Let.  The  iintaha  iNe»..l 
Water  Works  Company  bsve  latelr  contracted  with  the 


Steam  Pump  Works  for  two 
ing  pumping  eot-ine*.  one  of  which  is  for  pumji- 
iog  into  the  settling  reservoir. 

The  New  Waves  Towbb.— The  Water  Commianonsr 
was  engaged  yesterday  in  draughting  a  diagram  of  the 
water  tower  soon  to  be  erected  on  Twelfth  and  Illddle 
streets  Tbe  new  tower  » III  be  IBS  ft  above  the  sur- 
face of  tbe  ground,  and  will  be  of  the  same  dimen- 
sions si  the  tower  on  Grand  avenue.  It  will  cost 
|:«>  ixx).  and  mil  he  connected  with  tbe  engine-houses 
hy  four  pump  mains,  which  will  cow  HS1.IXK)  each.  Tbe 
old  towrr  baa  two  pump  mains,  and  an  additional  one 
is  now  being  constructed-  The  Commuwlonsr  expects 
to  commence  work  on  the  new  tower  within  eight 
months.  —Jit.  Lout*  Giobe-Deawcrat. 

Wateb-Wobe»  ski  mi  Bcilt.  —  Water  works  are 
being  built  at  Tucson,  Arizona.  Water  will  be  brought  - 
from  tbe  Santa  Crux  stiver.  6  miles  from  the  city, 
through  Ix-in.  mains,  and  distributed  through  7 
miles  of  la.  6.  4-ln.  maiiia.  The  source  of  supply  is  AO  ft. 
above  level  of  city.  No  pumps  or  reservoir  will  ha 
used.   Tbe  works  will  be  completed  by  Sept.  10.  18H2. 

ELECTRICITY 

The  Mexkab  Cable  Completed.  —  Galveston, 
June  81  —At  5.80  to-day  the  final  spike  of  the  Mexican 
cable  was  made  by  tbe  steamship  International,  off 
Hiatus.  Santiago,  jdai-lng  Galveston  In  direct  communi- 
cation with  Vers  Cms  and  telegraphic  communication 

with  the  whole  of  South  America. 


made  the  una 

month. 


f  the  new  Hoes  free  for  the  space  of  one 


tAL  INTELLIGENCE. 


lawdc 


CIAS  AND  WATER. 

Wells— Chief  Engineer  Bpeari  informed  tbe  Long 
Island  City  Water  Commissioners  veelerday  that  the 
wells  sunk  bv  Tictienrr  &  Safford  about  three  mentis 
ago  are  rapidly  failing,  snd  unless  Immediate  steps  are 
taken  to  procure  aa  additional  supply  there  will  proba- 
bly be  a  water  famine  during  tbe  late  summer  and  fall 
month*.  — World,  June  SI. 

Tax  large  increase  in  tbe  consumption  of  water  in 
Brooklyn  has  revived  the  talk  of  t><n  nscaieity  of  en- 
larging the  sources  of  supply.  The  well  system  is  Mug 
.llutissrd  again.  During  the  past  ten  days  the  average 
dally  consumption  baa  bean  I»,uWj,000  gallons,  or 
about  three  snd  a  half  million  gallons  more  than  the 
corresponding  period  of  last  year. 

ComjcEi-rtox  At  Milwaukee,  Wis. -The  following 
!„  a  statement  of  city  water  consumed  but  week: 

'  ln.ll.-.- 

Honday    U^SKUkW 

Meodav   -  ••  U.MMM 

Tuesday   !>Si-SK 

W-dnesslav.   14.4EUSU 

Thumuy.:    {«««45 

Friday     .•„.  . 

Samrday     1R.377  4W 

Total.,.,  ,  io3.ri3a.3iu 

Average  &kQy     14,w».i9* 

Correspond taK  week  ta  l»*t    lv^SwMM 

«*.,.*■•>.«■  »«      •••■«•■-••••  •••• 

...a*, •■••,,■•■«**/,,-.,■. ••-•,»•»■• 


RIVERS    AND  BARB0RB. 

The  Island  Has  ak water — From  the  Toronto  Hail, 
we  clip  the  following  Item:  "  Mr.  John  Parley,  of  Ot- 
tawa, has  |>repared  plana  and  speclflcationa  for  the  pro 
posed  breakwater  tor  Toronto  harbor,  and  tbey  are 
now  to  be  seen  at  the  harbor  ofiVe,  The  plans  call 
for  a  line  of  cribbing  6,*"30  ft.  in  length,  extending  In 
a  curve  from  near  Gooderham's  wharf  to  the  southern 
exlrerbtly  of  Flaberman's  island.  Between  the  latter 
and  the  main  inland  tbe  cribbing  will  extend  a  distance 
of  8.83H  ft ,  where  a  gap  600  ft.  in  breadth  will  be 
left.  From  the  eastern  end  of  tbe  maiu  Island  the  crib- 
bing will  he  continued  wetteard  along  the  lake  side 
for  «,Bo0  ft,  making  in  all  l.\<*>  ft.,  or  nearly  three 


ton.  Mass.,  says  :  A  petition  la  no 
among  the  realdeuta  of  this  city  in 
mediate  construction  of  public  sewer 


.  .Hated 

the  im- 

sewers,  and  hsa  received 
of  tbe  heaviest  taK  pavara  In 
will  la  due  time  be  r 
lie  Municipal  ( 


RAILROADS 

New  Looowottve  Works.— It  is  claimed  that 
lfloo.000  have  been  subscribed  for  the  purpose,  of 
establishing  a  locomotive  works  st  s  point  Just  west  of 
the  city  limits  of  Chicago,  and  that  contracts  have  been 
let  for  tbe  erection  of  buildings  to  coat  1102,000,  to 
comprise  machine  shops  4.MJ  by  88  fl.  and  two  stories 
high:  a  foundry,  SOOby  SS.  a  boiler  shop,  aoo  hy  K8; 
blackamith  shop,  200  bv  fia:  a  lender,  truck  and  paint 
shop,  and  a  pattern  afsop.  The  establishment,  which 
will  be  called  the  Chicago  Locomohivs  Works,  will,  it  Is 
said,  bs  under  the  superintendence  of  Franklin  I>, 
Childa,  now  •uperintendrnt  of  the  flintier  Locomotive. 
Works,  at  Boston.  This  projects  which  wss  snnounced 
a  good  while  ago,  has  eeemed  to  have  the  flavor  of  a 
real  estate  speculation,  but  It  mar  be  that  tbe  locomo- 
tive works  feature  will  be  carried  out.  More  definite 
inforraatlotL,  however,  is  desirable. 

Sab  Pete  Vallbt  iK.  G.I.—  Thla  road  was  built  In 
1S81  from  Ncpbi,  on  the  Utah  Southern,  southeasterly 
to  Wules,  Utah.  30  miles.  It  baa  been  decided  to  build 
an  exteinaon  from  Nephi  north  snout  40  mites  to 
HpriiiKvUIe,  on  the  Salt  Lake  extension  of  the  Denver 
ft  Rio  Grande,  And  another  from  Wales  aouth  to  Manti 
SO  miles. 

ElTXNaiON.-Tbe  Milwaukee,  Lake  Shore  ft  West- 
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ENGINEERING   NEWS  AND 


Jcxe  24,  1882 


—Reports  from  Milwaukee  state 
nsde  on  the  Chippewa  Valley  *  Superior  road,  as 
«»  the  bridge  work,  were  completed  Thursday 
nek  i>  now  within  lire  miles  of  Reed'.  Landiog, 
tbe  WMlwil  terminus.  The  branch  from  Durand  to 
Cedar  Kails,  a  distaiic?  of  twenty  two  milea,  la  well 
•tonic,  and  the  contractors  expeot  to  complete  the 
nvrfloR  work  by  the  loth  of  July  ' 
Wells  Harrison  ft  Green,  " 
roiwtrurtiou   work  on  U 

hranrh  of  th*  Chicago  &  Northwestern  road,  projected 
to  nin  from  Kagl*  (Trove  to  Alton,  on  the  Chicago,  Hi 
Paul,  Minneapolis  *  Omaha  line,  mate  that  the  grade 
Trill  be  finished  Aog.  I.  The  track  laving  haa  pro- 
1  rode*  wmt  ' 


thia 

Bolivar,  on  the 
Clinton: 


main 


itc  projected 


passe*  through 
branch  * 


>th  of  July.  The  contractor!, 
i,  who  alaj  have  charge  of  the 
the  Tolifdo  ft  Northwestern 


grew*-!  n»  far  wmt  a*  Peterson,  «3  mile*  wmt  of  Ragle 
Orerr*.  They  also  state  that  400  men  and  800  tea  mil 
are  at  work  between  BcbleisingerrUle  and  Neenah. 
This  force  la  being 
of  way  ia  being  hi 
have  been  begun  In 

Water  Work*  Compixted  -  Atlaxtic  Crrr,  N.  J., 
June  18. -The  Atlantic  City  Water- Work.  Osrapany 
made  their  connection,  at  7  o'clock  thu  evening.  Dur- 
ing the  evening  water  was  distributed  through  their 
pipea  on  all  Die  avenuea  In  the  city. 

Steel  Raila.— Four  thousand  tons  of  steel  rails  are 
discharging  at  College  Point,  sixty  milea  above  New 
Orleans  for  the  New  Orleans  ft  Mississippi  Valley 
Railroad.recently  bought  by  R.T.  Wilson  *  Co. .  of  New 
York.  Tbe  engineer  corps  are  pushing  forward  in  the 
direction  of  Baton  Rouge,  through  the  sugar  pisuita- 
Uchjs  oft  tbe  banks  of  tbe  Mississippi,  and  trncklay- 
lag  wlU  soon  begin. 

Trai'« lattmi  baa  conioienced  on  tbe  Nebraska.  To- 
peka.  lola  ft  Memphis  Railroad  at  Oirard.  Kan  Th* 
road  will  be  completed  to  Walnut  hy  July  4  Coal  ha* 
been  n-achnd  in  the  Prospect  abaft,  one  mile  east  of  this 
place,  at  a  d>]>th  of  sixty -Ave  feet 

New  Road  — Certificate  of  Incorporation  waa  Wed  at 
Albany  on  tbe  1Mb  by  the  Addison  ft  Northern  Penn- 
sylvania Railway.  The  company  It  to  continue  in  ex- 
istence one  hundred  years,  Tbe  road  Is  run  from  tbe 
New  York.  Like  P.r'lo  ft  Western  Railroad  at  Addi- 
son, Steuben  (county,  to  a  point  on  tbe  State  line  be. 
twrttn  New  York  and  Pennsylvania,  on  the  southerly 
>>  .uudarv  of  Hteuben  County.  Tbe  length  of  the  road 
will  he  twelve  miles.    The  capital  is  R800.000. 

Caxadiak  PAi-irtc-Tb*  last  rail  of  the  Canadian 
1'sclfiV  Rallroal,  between  Prince  Arthur's  Landing  and 
Winnipeg,  Man.,  was  laid  last  Saturday,  and  the  east 
em  territory  now  has  communication  with  tbe  Prairie 
practically  independent  of  United  State*  rail 


tranche* 
>  City, 
of  the  brani 
where  it  ia  joined  by 
from  Bolivar,  and  goea  thence  to  St. 
Frotn  Bolivar  there  is  also  a  branch  to  ex 
tend  through  Lamar  m  Carthage,  Urns  giving  a  more 
direct  line  to  tbe  Southwest  portion  oftbe.SUte  than 
even  that  of  'Frisco.  The  'Prlaeo  line  passes  through 
Ubaoon  and  rsjwingneld,  at  th*  first  making  a  Junction 
with  tbe  main  road,  awl  at  tbe  second  with  another 
branch  from  Bolivar.  A  branch  la  also  projected  from 
Lebanon  to  a  point  opposite  Cheater,  111 .  won  re  It  can 
make  connections  with  the  great  trunk  lines  south  from 
Chicago.  Tbe  arrangement  of  tbe  system  Is  snch  as  to 
give  the  company  a  road  from  Kansas  City  to  Ht.  Loais 
aud  from  either  of  those  points  to  the  southwestern  part 
of  the  Stale,  going  via  Bolivar.  Upwards  of  tan  vears 
ago  between  flKW.OOO  sod  MOO.OOO  was  expanded"  up,,,, 
tbe  road  building  from  Lebanon  west,  and  also  a  abort 
strip  of  17  miles  from  Nevada  City  toward  Ft, 
Scott.  Tbe  road  being  in  the  bands  at  a  receiver  after 
the  panic,  the  Missouri,  Kausss  and  Tex**  *iuatted  upon 
this  17  miles  of  road-bed  and  ha*  been 
using  it  ever  since  On  June  10  tbe  stockbotders 
met  ia  Nevada  City  and  placed  the  first  mort- 
gage upon  tbe  chart ar  This  waa  for  the  sunt 
of  113,000,000.  which  it  is  computed  will  bs  suffl 
dent  to  build  tbe  600  miles  of  road  which  is  to  compos* 
tbe  system.    Tbe  bonds  are  to  bs  issued  only  as  the  road 


building,  but  th*  work  will  he  don*  by 
Hill,  ami  John  C.  Mead,  under  the  dir. 
tie  commissioners,  all  pnrchae*.  and  ci 
made  bv  Uiem. 


.5 

by 

OavxRHMBBnT  '.  uxTnj,c-rM  LET. — Hot*  were  opened 
Jane  80,  in  lbs  War  Department,  for  furnishing  a  hy- 
draulic ash  lift  or  elevator  for  Uie  north  wing  of  toe 
State.  War  and  Navy  D^partnieot  building.  The  bid- 
bers  were:  Eli  Thsrcr,  railadalnbia,  $1,200;  Perrill  A 
Mickle.  Philadelphia.  tl,$3S.M;  Stokes  &  Parish,  Phil- 
adelphia. fl,«7o:  George  C.  Howard,  Philadelphia. 
#700;  Bnowden  A  Cowman.  Baltimore,  »l,2MS  ;  OU» 
Bras.  &  Co..  New  York,  tl. 100;  Granville  Hydraulic 
Klevator  Co*  N.  V..  $l,B7o.  and  Whittser  Msitim* 
Co.,  Boston,  f  1.00U 

Levee  Coxtract  Let.-  Contract*  fur  the  Lewttton 
levee,  in  Columbia  County,  Wis.  have  been  1st  to  local 
bidders  at  18     cents  per  yard,  including  Kidding. 

BlILDlxu  Cmiun  LaT.-Th*  contract  for  t 


U  built  arxi  according  to  the  mileage,  the  aWmnt  bring 
btnxdji  mtHcrilNNl  hy  the 
wo  Ilea;  Luclrd..'    County  "  issued    $110,000,  Dallaj. 


at  Pwrta,  Ill,, 
Accepted. — A  dispatch  froct. 


arbitrary .    Of  tbe  old  comity 


H.M-ntKH?t  Road  Iituiat-ORATKO.  —On  lube  19th  ar- 
t»rl*»  oC  (nnorporatloai  v«rc  filod  in  tbr  SccrvtavrT  of 
HtAtV*  office.  Little  Rock,  Arlc.,  of  the  Bprinrfcld  & 
is- iu  thorn  Railroad  Com  pan  v  of  .\rka:iKari :  capital  *tockt 
|Ua,(M)0,00Q.  The  prupowe*i  railroad  b^im  at  a  point 
im  the  aortbern  butiDdkrv  of  Arkaumtt  below  tbe  tine  of 
Tanev  Coantv,  Uo..  ana  niM  la  a  uulbweatwardly 
directimi  to  LltUe  Rock. 

Ovkk  1.000  Mclbs  Each.— TV- re  are  In  tbe  United 
Htatea  ie  different  railroadti.  each  of  wbts^contrstl*  awl 
operate,  over  1,000  miles  of  trark. 

OxtaJUo  A  QiK*%r  — Booae  »W  tueo  are  now  etu- 
ploved  on  the  Ontario  &  J^^bec  Railway  b*<^eti  Perth 


ployed  on  the  Ontarl-.  «  t^iieiav  Kallvrav  lietween  l^i 
and  Moberlv.  while  »xc*llrnt  pn-jr.w  u  being  nvade  . 
the  Mldlawl  Imtweftn  Perth  ami  rWlmtt  Uk*. 


WeMern-4Proji-H«l  n_  _ 
•urTeyors  hare  hewn  btwdly  nngaged  in  locating  thu 
rw t\  line,  bnt  no  t>onatruction  work  will  probably  be 
dfflke  bdfmre  the  mu Idle  of  tbe  huoo  of  1888. 

A  PimraTLTAiviA  Road.—  Tbe  buiMhig  of  tbe  new 
Hbarankin,  Hnnburv  &  Lcwialwrg  Railroad  ia  being 
j^Ivk)  forward  with  great  eoerRT .  There  arc  now  up 
mardu  at  1 ,000  laborers  en gn^» 1  t n  the  work. 

LsOCOMOTiva  Trade.  —The  Baldwin  Looomo  tlv« 
Workti  bare  order*  anoagh  on  band  to  keep  their  three 
thinwanil  ni'*ii employed  the  whole  yoar.  The  flrtn  U 
(xm^nMiu.  loeoinotiTea  at  thu  rate  of  600  a  year.  Of 
tboae  now  being  built.  50  are  for  tbe  Pniladelpbiii  & 
Reading  and  rlu  for  the  Pennsylvania  Railroad. 

BitAftcii  Road  Phxxibct*d.—  apauroriKLD.  Mo, 
June  IV — Cloae  npon  the  beeh  of  the  announcement 
that  the  Ht.  Ixmis &  Ron  FVaocieco  Railway  Company 
will  on  to-morrow  commence  work  on  a  branch  road 
froni Hprinj^leld  to  n  point  on  the  Mtwtitiipp.  En  the 
Houthern  part  of  Arkaneaa,  comes  a  weU-au&«t tented 
report  tnat  tbe  mtue  i^oijiany  are<*onitldt;rii»K  a  project 
to  build  a  railroad  frr-tn  here  northward  through  Bohrar 
and  Warmw,  and  rani.ect  with  the  (Tilr*45o  *fc  Arton  at 
Marshall,  Ha  I  In*  County,  Mil  Mfwnwhile  there  la  no 
abatement  of  the  building  aud  iiumigration  Imom  bare, 
and  the  rapidity  with  which  Springfiold  ia  becoming  a 
city  of  commercial  importance  u  pbcnctmeaaL 

N«w  RaILROaP  tl*  ViaotMA— Tba  Hbenandoah 
Valley  Kailrond,  extending  from  Roanoke,  Va.,  to 
Hajrerttto*  n,  Atd,,  hnn  U--n  rempletod  and  opened  for 
travel.  Tbe  road  form*  a  direct  une  between  Northern 
culpa  and  Hoath  and  Wa*.   The  length  In  SM0  milea. 

n'otW  ns  thk  rV  W.p  C.  &  L.  RaILRoaD.— The  Ft, 
Wityne.  CinHnnati  tt  Louimrille  Railroad  Company  are 
making  derided  improTemeuta  In  their  road  bed.  thia 
nu miner.  New  bridge*,  culrerta.  etc.,  ahvo  ateeJ  raiti, 
are  being  put  down,  and  work  pnerally  to  pat  the  road 
In  H  r>t  daw  condition  la  being  dune  DOW. 

The  Ht.  Loois  &  Wbiim  Railway  — The  old 
|  a*' l««le  &  Fort  Rcntt  Railptad.  running  from  Lebanon, 
Ut>  led«»  County,  due  west  acroaa  th  *  State  to  Fort 
Mo.it t,  Ken.,  boa  within  the  paat  year  rhanged  haoil* 
and  namea.  It  still,  however,  utvler  tbe  name  of  the 
Ht.  leonta  &  Western  Railway,  retains  all  the  desirable 
features  of  a  most  rem  ark  able  charter  granted  in  1867, 
prior  to  the  new  Constituti'in,  allowing  of  the  exten- 


L'usiuty  ga.T0.CXW.  fulk  Cusmtj  subscribed  fa&O.IXK)  and 
Iwued  $m,'<m.  Thefe  various  sums  were  expended  on 
the  road.  LacsNte  County  has  paid  the  luterest  on  the 
l.ni. Is,  Folk  Comity  ha*  done  the  same,  but  Halls. 
Coonty  fell  flat,  from  the  first.    Veruou  County  and  the 

I  city  of  Ft  8«iM  palrf  for  th*  grading  of  the  17  miles 

:  now  occupied  by  th*  M  .  K.  *  T.  Kail  road.  Woril 
will  b*  pushad  an  th*  main  line  Immediately.  I.1U1  frooi 
tho  east  and  west  end.    TM*  onmplsbwl,  tie  branrhes 

.  which  promise  the  meat  will  be  constructed.  Tins  and  i 
rails  are  being;  received  at  Lebanon  now,  and  it  is  ex 

'  peeled  that  the  main  line  will  be  completed  daring  the  ! 
present  year.  Tbe  stockholders,  while  at  Nevada  City, 
elected  the  following  directors  snd  officers  J.  N.  B.  < 
IKslson  and  W.  W.  Prswiet,  of  Nevada  City;  B.  F. 
Helper,  of  Ft.  Scott;  J.  W.  Farmer  and  C  E.  Baahnell. 
■if  Bolivar;  Oeorge  W.  0'Baunon,  >f  Buffalo,  Mo.; 
W.  R.  Hall  and  H.  OKawav,  of  IsetMnoa .  Ocias  Bailey, 
of  8L  I*ml«;  Z.  F.  F.lltln,  1>.  M  Yeonuuis.  William  P 
Wannn  and  John  C.  Short,  of  New  York  City,  dlrec-  i 

VicV  President  H  ^ktUsT^'r^J^'and  WuITmT' 
Wataon,  Treasurer. 

OiastoTTOst  VALurr.— It  M  rapotted  that  the  con- 
tracts for  completing  tb*  Oonttocton  Valley  Hail  road  i 
have  been  {placed  upon  utremelv  favorable  terms. 
!  The  steel  rails  are  contracted  (or  at  <fi  1  per  gross  too,  and 
are  being  delivered  on  tbe  ground.  Laying  of  track 
commenced  on  tbe  15th  lust.,  and  it  is  expected  that 
train  will  ran  Into  Coshocton  by  Oct.  1,  and  to  Zanra 
vlil*  before  tbe  close  of  the  year.'  It  Is  under  considera- 
tion to  put  on  a  tug  and  two  barges  to  connect  tbe  busl- 
naaa  at  tho  company's  dock  at  Cleveland  with  tbe  lower 
harbor,  whioh  srili  be  probably  dune  by  gentleusru  out- 
side the  company,  but  interested  in  It*  progress.  This 
project  has  been  carefully  considered,  and  it  is  the  judg- 
ment of  all  that  it  will  and  very  largely  to  th*  Iius1ihu« 
of  the  company.  The  excursion  business  alone  along 
the  line  will  add  for  tbe  season  an  average  of  $!*»>  [ier 
day  to  tbe  net  earnings.  A  considerable  saving  will  bs  ef 
fee  ted  on  all  the  estimates  In  tbe  plan  of  reorganisation, 
and  with  careful  economy  it  Is  claimed  that  tbe  road 
can  be  jmt  on  a  ttms  Interest-paying  basis,  a*  it  la  in- 

favorably 

terr'- 


BUrLDIHOS 

N«w  {•■traca-.— DanvlUe.  III.,  i*  to  I 
church. 

Tie  New  Horn. 
» 130,000. 

Flax  rem  CrcaCH 
Holyoke,  Mass.,  says:  The  laiihllug  i-ommlttee  of  to* 
Hemiwl  Congregational  Church  have  Anally  decided  to 
accept  tbe  plans  of  Architect  Kllburn,  of  New  York, 
and  a  contract  ha*  been  forwarded  to  him.  The  ex 
pana*  of  Mi*  bul Ming  I*  not  fully  known . 

So «x  thirty  buildings  are  now  going  np  in  Praaacola. 
Fla,  tocort  VSOO.OOO. 

FuaroRIA,  O.,  ia  to  have  a  railway  spike  factory,  to 
etnp  loy  two  hundred  men. 

OALVgaTOH.  Txxas,  want*  a  grain  elevator. 

Watcktowsi,  Mua.  will  erect  a  poblie  library  build 
ing,  to  cost  not  more  than  *80,000. 

rk.'M'idl..Hot'sjaa.— Islington.  III.,  has  determined  to 
build  two  brick  school  house*  this  summer,  one  coating 
$8,(100  and  one  (8,000. 

Tnuttxi,  O  — There  haa  been  nothing  flattering  to 
chronicle  regarding  building  matters  in  Toledo  nor  it* 
vicinity,  so  far  a*      can  yet  show. 

Tbe  bulk  of  work  ha*  been  a  very  cheap  claav  of  cot- 
tages and  a  few  "  pasteboard  "  store  build ingr.  Yet  car- 
penters are  not  plenty :  certainty  tkilied  workmen  never 
seemed  more  scarce.  Bat  of  botches,  or,  more  prop- 
erly, poor,  ignorant  men  who  never  learned  a  trade, 
and  who  ate  never  surprised  at  being  "  shipped  "  at  any 
hour  In  the  day.  and  whose  "  kit "  Is  a  dull  hatchet  and 
a  bent  aujuare,  there  are  a  plenty;  indeed  a  surfeit.  Plti- 
sbl*  indeed  th*  position  of  the  poor  architect  who  so  far 
forget*  hirusetf  as  to  consent  to  *u|iennuind  a  |4ec«  of 
work  for  an  owner  an  deluded  as  to  balieva  that  the 
building*  will  be  produced  to  him  '*  according  to  plans 
and  specifications,"  or  that  snch  a  thing  u  possihl*  ander 
the  prevent  regime 

Building  material  is  rather  high  still,  and  wilt  proba- 
bly so  rule.  Borne  have  concluded  to  defer  building  till 
there's  a  decline,  which  cant  come  unless  it  is  wished  to 
repeal  the  horrors  of  '78  to  "80.  The  fact  is.  the  i 
now  are  beatUiy, 
way.  All  will  c 
(rcf. 


disputable  that  no  road 
situated  and   with  better 


CANALS 

Rome,  0*. ,  has  completed  the  survey  of  her  proposed 
canal,  and  estimates  the  cost  at  #8o,rtf0  per  mile. 

Tux  Pahs.  MA  C  AX  At-— A  Washington  dispatch  to 
the  fdisfosi  .*OMi-an/  says-  air.  Thompson,  ex-B*rretary 
of  th*  Navy,  who  i*  th*  American  rejiresentative  uf  De 
isnnep's  Panama  Canal  scheme,  is  now  here.  He 
the  program  of 

parts  of  the  survey 
is  being  rapidly  blasted,  and  that 
a  ountract  has  been  1st  to  an  Amerl- 


hen»,  is  now  here.  He  report* 
as  very  flattering,  that  tbe 
a  of  the  survey  have  been  re- 


7,rJOO,000  cubic  feet.  Materi 
and  houses  are  provided  far 
i  In  the  Nicaragua 


toiksly  to  always 
already  secured,  a 

Oboboia 
through 
ftllished. 

CONTH  ACTS  LET 

Bowrox,  Mass — Tbe  contract*  for  the  People's 
Church,  at  the  cor,  Colombtn  are.  and  Berkely  st. 
have  just  been  awarded  te  8.  M.  Chesley  at  Co.,  car- 
rpnUir^and  Hampson,  Clark  ft  Co.,  masons;  coat, 

CnrcnntATI,  0.— Messr*.  Jones  Bros,  ft  Co.  have  let 
contracts  for  building  a  llve-story  pooling  bouse, 
48  x80';  cost,  *a0,txx>;  Mr.  Cha*.  Crapaev,  architect. 

Bids  have  boon  received  by  the  Supervising  Architect 
for  th*  court  yard,  roof  and  ceiling  of  tbe  Custom- 
house as  follows.  Miussd  &  Co.,  iron  work*.  #."Vl,a?ttl: 
Haugfat,  Peckharaat  Co.,  IA7.80H:  Heovel,  Man  ft  Co., 
$«.'.538;  and  Mr   Clemenls,  three  hid*,  th*  InsM, 


Waueh  or  BlUCEMAEEM  IX  CM: 

nnclrniakers  who  reosntly  obtained  an 
cent*  a  dav  havo  notlUnd  their  crai  " 
demand  a  furtber  iwrease  of  13; 


BT.  Joax,  V.  a -The  Albany  (N.  V.I  Arcbitartural 
Iron  Works  have  received  the  contract  for  all  of  the 
Iron  work  to  be  used  In  the  construction  of  Ave  Urge 

Hiding?  to  be  erected  here. 


Tag  Georgia  Railm 
highest  in  the  Btate. 

IsjiAWBaiouE  Over  the  PAaHAtt*  Mn-xa.— TWs  bridge 
wa*  built  by  tb*  authorities  of  Hudson  and  Eaaex  coin- 
tie*.  New  Jersey,  over  the  Pamaic  River  oa  tbe  line  of 
she  turnpike  between  Jersey  Citv  and  Newark.  The 
draw  Is  180  fL.  with  two  spans  ot  170  ft.  snch.  Th* 
bridge  b  of  iron  and  waa  built  by  tb*  WalUa  Iroa 
WorYa,  of  Jersey  City,  N.  J. 

A  Bailing  HuaVML— BT.  Loos,  June  18.— It  la  stated, 
on  what  is  deemed  good  authority,  that  tbe  visit  here 
last  week  of  Prnudent  Robert*  and  other  officials  of 
the  Pennsylvania  Railroad  was  In  part,  at  least,  con- 
nected with  a  new  scheme  of  no  leas  magnitude  than 
th*  building  of  another  bridge  accross  Uie  MutassnpH 
River  at  this  point.  It  fe>  said  while  these  officials  were 
here  they  were  in  close  consultation  with  the  officials  of 
th*  other  roads,  and  that  Ui»  Isridg*  project  was  freely 
iltscuAsed.  The  scheme  embraces  tb,  Pennsylvania  com- 
pany, th*  Baltimore  ft  Ohio,  tho  Chicago  ft  Alton, 
and  the  InriUltapolts'ft  8t-  Louis,  and  the  project  la  to 
build  a  hndg*  a  little  north  of  tbe  citv  at  a  point 
known  as  the  Chain  of  Rocks,  where  a  good  foundation 
for  piers  can  bs  obtained  at  vary  moderate  expense. 
The  proposduon  has  been  talked  of  before,  but  It  is  said  to 
have  taken  a  more  definite  shape  this  lime  than  an  any 
previous  occasion. 

Bainuixn  rax  Rideai'  River.— The  bridge*  of  tbe 
Canada  Atiantsc  lUUroad  over  the  UideaaRivw  ana 
Ridsan  Canal  are  about  ready  lor  tbe  iron  superstruc- 
ture, and  work  will  be  commenced  next  weak  by  tb* 
Toronto  Bridge  Company,  who  have  a  contract  for 
this  part  of  the  work. 

Im  i  -  Bwxjt  Aw CiMCTXXATi,  O.,  June  IB  — 

Tbe  stinu  last  night  [inwlratcd  four  bridges  im  tbe  Cin 
cfannti,  Indianapolis,  Chicago  ft  Ht.  Louis  Railway, 
between  Guilford  und  Iitdiauai*ilK  Tbe  Little  Miami 
Railway  track  has  been  under  watar  for  a  abort  lime 
at  vsrious  points,  but  ao  detention  of  trains  is  reported 
Tbe  Ohio  &  Min-iuippi  Railway  is  ruuuiug  to  St.  Lows 
tins*.  1  ne  telegrapn  is  ir*s  on  The  Big  Four 
■e  ami  Indiauajsjlis.  ar*  down. 
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CORRESPONDEHOE. 

RELOCATION  OF  RAILROADS. 

SrRLNunsLD,  Man.,  June  24.  1683. 
Editor  KnuI.nexu.nu  Nkw»: 

"  Engineer,"  in  your  paper  of  June  IT,  wtntuat  u> 
obtain  the  most  feasible  method  of  making  a  re- 
location of  a  railroad  under  the  rales  of  the  Rail- 
road Commissioner  of  Massachusetts.  Having 
been  engaged  more  or  leas  for  two  yean*  in  relo- 
cating a  portion  of  a  double-track  road  tn  Massa- 
chusetts under  aaid  ruins  and  at  prevent  reloaat- 
ing  a  IT  mile  single  track  branch  of  same 
road,  I  vrnture  to  give  a  few  points  as  found  in 
my  experience,  particularly  the  estabuahlng  of  a 
satisfactory  center  line,  hoping  some  may  apply 


of  trackmen  to  lengthen  the  curves  in  lining  the 
track,  leering  all  but  three  or  four  hundred  feet 
of  each  end  more  nearly  where  it  was  originally 
laid. 

Having  decided  on  the  location  of  the  center,  the 
widths  takes  in  the  original  location  aa  shown  by 
the  deeds  can  be  located  in  reference  to  the  new 
center.  Tills  u  all  a  matter  of  inmnun  survey- 
ing, ita  simplicity  depending  on  the  data  at  hand. 
In  the  work  which  I  have  had  in  this  line  the 
deed*  gave  the  widths  taken  at  each  station,  and 
the  problem  has  been  to  find  these  stations,  Hav- 
ing notes  showing  where  the  old  division  lines 
crnaasd  the  center  line  I  have  in  all  caaes  used  such 
of  them  as  could  be  found  remaining  a*  a  basis  for 
finding  the  old  stations.  I  would  then  transfer 
to  MM    I  havealway.  f.n.nd  that  the  greatest  station,  to  the  new  location,  thus  giving  the 

trouble  be.  »  relocating  the  curve,  on  account  of  prilp„  widtllM  „  ^  ^  "  j^Ll 


the  many  compounds  in  them  caused  by  their  bring 
pulled  more  or  leas  from  the  original  position,  and 
have  generally  used  one  of  three  methods 
in  their  alignment.  A  curve  under  (too 
ft.  in  length  and  allowing  an  intersec- 
tion of  the  tangents  would  often  run  in 
by  use  of  rule  found  In  Hsnck  a  Held  book,  article 
TO.  By  measuring  from  the  point  of  intersection 
of  the  tangents  C  to  the  .  enter  of  the  track,  if  such 
is  the  center  line,  and  calling  this  distance  b,  then 
r  ss  tangent  and  /  -  angle  of  intersection:  T  —  b 
cut.  *«  /.  This  method  will  seldom  work  on  long 
curves,  unless  they  be  very  fiat.  Another  method 
I  nave  often  found  convenient  for  locating  a  point 
from  which  to  run  the  curve,  knowing  the  radius 
that  was  originally  used,  is  as  follows :  Kroduce 
the  tangent  to  some  point,  A.  say  two  or  three 
hundred  fret  beyond  the  apparent  tangent  point, 
and  measure  .1  H  to  the  center,  then  the  formula 
(or  calculating  middle  ordinate*  of  n  curve 
V* 

»■=  —  will  be  found  of  NiirhVMtnt  accuracy  to 
■1 

Vacate  the  tangent  point.     Let  A  H     m,  thru 

C  =  t  '8~R M. 
Br  measuring  hack  from  I  a  distance  equal  to  1  j' 
r.,  s  point  will  be  located  from  which  may  be  run 
owudershle  of  the  curve.   A  great  majority  of 


Yours  very  truly. 


C.  K.  ALoer. 


1 

\  ^z~p 

/ 

tho  curves,  however,  that  I  have  had  dealing*  with 
could  not  be  located  by  the  above  methods,  so  that 
I  have  been  obliged  to  resort  to  the  last  of  these 
three  case,  spoken  of.  I  would  measure  off  the 
curve  Into  stations  of  Its)  ft.,  and  set  up  at  these 
stations,  in  the  center  of  the  track,  stakes 
or   pegs  that   could  be   easily  seen.    I  then 


RAILROADING  IN  THE  FAR  WEKT. 

BtrOAJt  Loss,  Col..  June  1».  1888. 
Editor  EsumxEmiHo  Nxwr : 

I  have  been  using  your  new  profile  hook,  and 
like  it  exceedingly.  It  is  the  best  in  idea  and  ex- 
ecution I  have  met  with:  plate  and  paper  axe  both 
very  good,  and  far  clearer  to  the  eye  than  the 
Queen  papers  are  of  late.  If  a  friendly  suggestion 
would  not  be  misunderstood,  I  would  propose 
what  seems  to  me  to  Iks  an  improvement  on  it: 
Add  one  or  two  stations  in  length  to  the  outside  of 
the  plate  at  each  end,  keeping  the  heavy  tenth 
station  line*  in  their  prwnt  position.  It  is  often 
desirable  to  see  a  fill  ami  the  rut  that  is  to  make  it 
both  at  the  same  time.  If  the  grade  point  comes 
at  the  end  of  a  page  in  your  book,  this  is  impossi- 
ble without  skipping  a  full  ten  stationa  or  bringing 
odd  station*  on  the  loth  station  lines.  Mr  sng>l 
geation  would  repeal  300  or  400  on  each  rod  of 
each  page,  and  in  M  cases  out  of  1 00  serve  all  the 
purposes  of  the  roll  or  continuous  book,  and  do 
away  with  the  liability  to  be .  torn  by  the  wind 
when  under  examination.  Another  point  of 
change,  which  might  not  prove  on  the  whole  an 
advantage,  would  be  the  widening  of  the  plate.  I 
am  building  a  line,  with  a  maximum  grade  of  4.80 
per  station,  a  rise  of  grade  line  of  188  per  page, 
and  in  heavy  work  my  line  crosses  the  page  three 
times  in  the  8.000  .  The  addition  of  say  83'  in 
width  could  be  made  with  an  addition  of  almost 
nothing  to  the  width  of  the  hook,  and  at  any  rate 
keep  it  smaller  than  many  of  our  field  books,  and 
would  adapt  your  profile  book  to  most  of  the 
heavy  work  which  of  late  years  bears  a 
respectable  proportion  to  the  whole  of  the  rail- 
road construction  of  the  country.  Will  you  ask 
through  your  paper  for  any  practical  information 
as  to  expansion  of  rock  in  going  from  cats  into 
embankments  with  any  data  accessible.  Then  lias 
arisen  a  question  on  the  subject  here.  I  have  used 
a  number  of  testa  but  would  like  further  light  on 
the  subject.  The  grading  of  the  first  30  miles  of 
this  line  will  be  completed  and  the  bridges  will  be 
put  in  at  ones.  Labor  is  plenty  but  little  or  no 
demand  in  Colorado.  Laborers  receive  $1.78  to 
$2.00,  Rockmen,  $2.2ti  to  *3.IS0,  Teams,  $3.00  to 
94.00,  and  there  are  twenty  men  to  take  the  place  of 
one.  Engineers  are  a  drug  in  the  market ;  prob- 
ably from  30  to  78  are  in  Denver  to-day  out  of  em- 
ployment and  with  little  pnwpect  of  getting  any. 


share  of  the  embankment  Multiply  the  quantity  by- 
its  distance  in  feet  moved,  proceed  with  the  next 
the  same,  and  so  on  until  the  excavation  i.  com- 
pleted,  take  the  sum  of  all  these  products  and  divide 
the  amount  by  the  total  quantity  moved.  The  re- 
sult will  be  the  total  haul ;  from  this  take  the  lim- 
ited haul,  in  this  case  1,000  ft.,  and  the  remainder 
will  be  the  over-haul,  this  multiplied  by  (fO.c.  >  and 
divided  by  100  ft.  will  give  the  number  of  cents  per 
cubic  yard  extra  that  should  bn  paid  for  moving  the 
whole  excavation.  You  will  perhaps  notice  thisis 
a  practical  approximation  by  Rankine'a  formula 
for  center  of  gravity,  caw  VI.,  page  158,  Civil 
engineering,  Ttb  edition,  1871.  F.  W.  H. 

LOCATING  CURVES. 

PtTTtSSl'BOH,  Pa.,  June  21,  1883. 
Kioto*.  Knoineewsu  Nrtwb t 

The  tenth  line  from  the  end  of  my  answer  on 
page  SOS  should  read,  "XX  multiplied  by  ,|, 
given,"  etc. 

The  following  is  a  graphical  solution  or  "A  Knh- 
tcriber's  "  problem  published  last  week  :  I/nr.  B  O 
he  the  SO*  curve.  D  A  the  lOO-ft.  langint  and  A  A' 
the  18'  curve.  With  center  ('  describe  an  arc  V 
C  through  C.  Find  its  intersection.  C  ,  with  a 
line  parallel  to  and  478.8  -(  185  ft.  from  the  tangent 
K  (I.  This  is  the  center  of  the  required  curve  (A 
£■).  Draw  C  C"  and  lay  off  the  angle  t?  C"  A'  = 
angle  whose  tangent  is  100  -  i  k  |  It :.  A  (dis- 
tant R  from  C")  is  the  required  / '  C  and  D  ,  100  ft. 
from  A  ,  is  the  new  P.  T,  of  the  80'  curve. 


set  the  transit  at  a  station,  either  about  midway  !  Last  year  anything  that  could  look  through  an 
of  the  curve  or  at  some  place  where  there  was  an  instrument,  was  in  charge  of  work  and  to-day 
apparent  point  of  compound  curvature,  then  by  ,  tbey  are  all  out:  eastern  men  don't  want  to  oome 
taking  angle,  to  the  stakes  at  the  stations,  could  .  out  here  Just  now  ;  I  have  never  seen  engineers  so 
quickly  determine  what  curves  could  be  ran  each  badly  off  for  work  as  this  season. 

Yours  respectfully. 

Asst.  Eng.  U.  P.  R'y. 


I'lotling  Ibis  on  a  scale  of  40  ft.  to  the  inch  I 
fisd7>/>  =  11.8  ft.  Alpha. 


CALCULATING  "OVER-HAUL." 

St.  GeOROE,  N.  B„  June  21.  UtfC 
Editor  Enoineerino  News  : 

In  regard  to  calculating  over-haul,  our  method 
ia  as  follows :  Calculate  the  quantities  in  both  ex- 
cavation and  embankment,  and  enter  them  OS  the 
profile  in  detail;  then,  by  inspection,  see  approxl- 
that  curves  locate  better  from  a  point  near  the  mately  how  far  the  center  of  gravity  of  each  quan- 
xniddle  than  from  the  ends  is  owing  to  the  tendency  ,  tlty  of  excavation  will  have  to  be  moved  to  make  its ', 


war  and  how  far.  By  Intersecting  with  the  tan- 
areata  from  this  point  a  very  long  curve  can  some- 
times be  run  with  only  one  com  pound.  The 


LOCATING  CURVES. 

Lewis-ton,  III..  June  31, 1889. 
Editor  Ertul memmi  Nivcr  i 

In  answer  to  inquiry  by  "  A  (Subscriber  "  in  your 
issue  of  June  17. 1  suggest  the  following  method 
as  giving  a  very  close  approximate  result.  It  I. 
apparent  that  some  number  of  degrees  should  be 
"  thrown  off  "  from  each  angle. 

Now,  the  tangent  length  of  a  SO'  curve  for  an 
angle  of  80*  -  188.24  ,  and  tlat  of  a  12'  curv.  for 
an  angle  of  48'  =  212.07'.  Then  the  total  distance 
between  points  of  intersection  equals  180  24  x 
tli.tr  X  1W  =  279.21.  From  this  amont  deduct 
•25  leaving  £34.21'  for  such  distance  when  the  12" 
curve  is  made  to  terminate  in  the  new  tangent  to 
left.  Now  suppose  that  we  diminish  each  original 
tangent  distance  by  portions  inversely  proportion- 
al to  their  respective  degrees  of  curvature,  vix. :  1 2  : 
SO ::  fcW  (nearly  >:  18.6*  +  whence  188S4— o.J8' 
s*  156.88  x  =  Tangent  distance  of  a  SO*  curve  for 
an  angle  of  8T*  —  10  (nearly);  and  SlS.tr  —  1B.8S 
187.85' s  Tangent  distance  of  a  13'  curve  for  an 
angle  of  44'  SO.  Difference  between  these  two 
angles  is  too  great  by  20.  If  the  one  be  increased 
and  the  other  diminished  10 ;  we  then  have  S7* 
and  48  respectively.  Tangent  distance  of  former 
=  158  88  and  of  latter  186.18 ,  which  with  the 
intervening  100  make  484.48  for  distance  between 
points  of  intersection  and  differing  from  that  re- 
quired (884. 81 )  as  already  shown  by  J*{  ft.  and 
therefore  leaving  the  tangent  between  curves 
100.88'.  Toon  truly, 

AaoTTTfJt  SrnjrMsni, 


Google 
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LOCATING  CURVES. 

CLIVILAMt,  <>.,  June  28,  1883. 

Editor  Ekoinivbjumu  News: 

Iq  your  iMue  of  June  17  "A  Subscriber"  asks, 
buw  many  degrees  moat  be  "  thrown  off  "  Ibe  90 
nirve,  so  aa  to  correspond  with  tbo  case  in  ques- 
tion. Anmyr:  2  14  48 ",  or  in  round  figures  „  15  . 
i.  e.,  the  20  curve  will  only  contain  an  arc  ot 
57  45  instead  of  60 


hydrants,  20  gates  and  868.  tai».  Forty  metre*  arc 
in  wr  . 

Tbe  town  ptyt  825  per  your  for  each  hydrant. 

rs-rvicr  |>iiKB  are  of  wrougbt-irun. 

The  population  in  1880  ww  5,81 4.  The  consump- 
tion  is  noi  known. 

Tin-  works  have  coat  $53,000,  tlie  amount  of 
Lmd.-d  debt  ul  5  per  cent. 

The  expenses  in  1881  were  8l.78fl.27.  and  the  rc- 
ccipts  from  water  rents  93,  110. 12,  and  from  the 
town  and  other  sources  13,348. 12. 


statistics  are  not  furnished.    II.  O.  Wait  is  the 

Secretary.   

<to  be  ooNnNTEIJ.) 


The  receipt  of  statistic*,  aa  follows,  is  acknowl- 
edged with  thanks:  From  W.  R.  Gould.  Clerk  of 
Water  Board,  statistics  and  set  of  report*  of  the 
water-works  of  Wmtboro,  Mas*.  From  J.  B.  Cook. 
Secretarv  I  laic  von  Hose  Company,  statistics  of 
waterworks  of  l'lainwell,  Mich.  From  J.  A. 
Cloud.  partial  statistics  of  the  water-work*  of  Bcl- 
vidcre,  N.  J.,  ami  Wilmington.  N.  C. 


SURFACE  RAILROAD  BILL  VETOED, 


Whit*  Un 


DorrtD  I.im>  aa  requited 


The  rule  to  he  applied  to  I  his  case  and  to  atiuilar  onea 
ia  aa  follows:  Calculate  distance  A  G  (see  diagram), 
thence  find  angle  at  the  center  of  a  circle,  with 
radius  =  A  C.  subtended  by  a  chord  as  A  B;  thia 
angle  gives  the  number  of  degree*  to  be  "  thrown 
off  "  the  first  curve.  Thia  aolution  of  the  problem 
admita  of  a  very  nice  graphical  demonstration,  by 
drawing  a  diagram  of  the  rase  on  paper  and  a 
copy  of  same  on  tracing  cloth,  thence  fastening  a 
pin  through  both  at  (',  aa  a  common  center,  and 
swinging  the  tracing  over  diagram,  until  line  A  C 
on  tracing  goes  through  point  B  of  diagram  on 
paper.  Otto  DntrtrM, 

Aaa't  City  Civil  Eng. 


THE  HISTORY  AND  STATISTICS  OF  AMERI- 
CAN WATER-WORKS. 


BT  J.  JAKE*  ft.  CBOI*.  K.  AM.  HOC.  C  I. 


(Continued  from  page  309.) 

OCCXLIV.—  W18TBOBOC0H. 

West  borough,  Massachusetts.  In  1st-  49'  17  N., 
long.  01'  87  W„  ia  on  a  small  tributary  of  the 
Sudbury  River,  on  uneven  ground. 

Settled  about  1700  it  was  incorporated  aa  a  town 
in  1717. 

Water-works  were  built  by  the  town  in  1878, 
after  plana  of  C.  H.  Pierce,  taking  the  supply 
from  Sandra  Fond,  which  receives  the  drainage 
of  about  one  square  mile.  The  pond  is  9  miles 
from  the  centre  of  the  town  and  184  ft.  above  it. 
An  old  mill  dam.  which  on  examination  proved 
to  have  been  built  of  ns'ka  and  gravel  dumped  on 
the  natural  surface,  was  strengthened  by  building 
a  stone  wall  laid  in  cement  and  formed  in  a  trench 
dug  on  the  lower  face  of  the  old  work.  Thia  wall 
is  903  ft-  long  and  from  4)  to  11  ft.  high.  It  ia  8 
ft.  wide  from  bottom  to  within  5  ft.  of  the  top, 
and  then  haltered  on  forth  sides  to  tlie  too.  which 
is  8  ft,  wide.  It  was  covered  on  lioth  bjiIi*  and 
for  3  ft.  over  the  top  with  earth  and  gravel. 
On  the  east  aide  of  Use  pond  a  dam  was  built 
across  a  hav.  The  heart  of  this  was  of  puddled 
clay,  and  'is  105)  ft.  long.  For  H»  ft.  it  rests  on 
quioksand,  through  the  rentre  of  which  a  row  of 
Mieet  piling  was  driven.  Another  dam  across  n 
ravine  was  built  of  gravel  and  loam  and  faced 
with  a  atom,  masonry  wall  40  ft.  long  and  0  ft, 
high,  built  on  a  semi-t-irrle  and  used  as  a  waMe- 
way  for  surplus  water.  The  reservoir  covers 
about  50  ar-res  and  afforda  storage  for  45,000.000 
gallons.  From  a  gate-house  of  brick  the  water  is 
cunvcyed  to  the  town  by  a  12-in.  cant-iron  pipe  for 


8,4.15  ft.  The  distribution  is  by  3,  miles  of  cast- 
iron  pipe  of  from  13  to  tm.  diameter,  with  57  fire 
The  works  an'  managed  by  three  Commissioners, 
one  bring  elected  each  year.  W.  K.  Gould  is 
Clerk  to  the  Board. 

COCXLV,— plain  well. 

Plainwell,  Michigan,  in  lat.  43  27  N..  long.  85 
90  W.,ia  on  nearly  level  ground  on  the  Kalamazoo 
River.  Settled  in  I860,  it  was  incorporated  in  18SS. 
Water-works  were  built  by  the  village  in  1870  for 
fire  protection  only,  taking  the  supply  from  the 
river,  and  pumping  directly  into  the  mains  by 
water  power  driving  a  Holly  rotary  pump.  There 
ia  one  mile  of  8  and  4-in.'cast-iron  pipe,  with  8 
fire  hydrants  and  8  taps. 

The  population  in  1880  was  1,403. 

The  works  cost  about  84,000,  and  the  cost  of 
maintenance  is  merrly  nominal.  J.  Sternberg  is 
the  Superintendent,  under  direction  of  J.  P.  Hitch- 
cock, the  Chief  of  the  Fire  Department. 

CtX XXVI.— WILMINGTON,  W.  C 

Wilmington.  North  Carolina,  in  lat.  84'  11'  N,. 
long.  78'  10  W.,  ia  on  a  bluff  on  the  east  bank  of 
Cape  Fear  River,  at  the  head  of  navigation. 

It  was  settled  about  1750.  Water-worka  were 
built  in  1881  by  J.  A.  Cloud,  for  a  private  com 
pany,  taking  the  supply  from  the  N.  E.  branch  of 
Cape  Fear  Kiver.  and  pumping  by  a  Worthing- 
ton  compound  duplex  engine  of  steam  cylinders 
of  12and  18). in.  diameter,  and  water  cylinder  of  12- 
in.  diameter  and  10-in.  stroke,  with  au  auxiliary 
high-preaaure  engine  of  14-in.  steam,  and  84-in. 
water  cylinders  and  10-in.  stroke,  lifting  the  water 
185  ft.  into  a  stand-pipe  30  ft,  in  diameter  and  80 
ft.  high. 

Distribution  is  by  12  miles  of  cast-iron  pipe  of  12 
to  4-in.  diameter,  with  100  fire  hydrants  and  80 
gates.  The  number  of  taps  ia  not  given.  The  city 
pays  $75  per  year  for  each  hydrant.  The  popula"- 
lion  in  18*0  was  17,381.  The  consumption  is  not 
stated.  Service  pipes  are  of  wrought  iron.  The 
works  cost  $l50,<m  The  bonded  debfiB  980,01)0 
at  8  |kt  cent,  interest. 

No  other  financial  statements  are  given,  the 
works  having  just  gone  into  operation. 

<XH-XI.VII.-hAI.AM  AM. 'A. 

Salamanca,  New  York,  in  lat.  42  10  N.,  long. 
78  48  W.,  is  on  the  Allegheny  River,  on  hilly 
ground.  Water  works  were  built  by  a  private 
company  in  1881.  taking  the  supply  from  a  spring 
brooV,  the  water  of  which  ia  iui|K>u»dcd  in  a  res- 
ervoir holding  3.0D0.ISW  cations,  half  a  mile  from 
tin-  town  and  1>D  ft.  above  it.  Distribution  ia  by  8 
raili*  of  cast-imn  pipe  of  from  10  to  4-in.  diame- 
ter. 

There  are  40  tape.  The  population  in  IKS0  was 
2,800.    The  Dumber  of  hydrants  and  any  financial 


AlJMHY.  June  38,— The  Governor  has  vetoed  the 
bill  to  provide  fur  the  i-otislfucllou.  nuiinteliuncv 
and  operation  of  stirel  railroad*  ill  eitiiss,  village* 
alld  towns,  known  as  the  Hurfai-e  Railroad  bill. 
His  reasons  for  not  appmvtug  the  bill  are  as  fol- 
lows: 

Statu  of  Nkw  York.  Kxiu  ttivf.  Ca  \mbkr,  t 
Albany.  June  2k.  lw-2.  f 

Whatever  merit  of  a  general  character  this  bill 
Iswsnaea,  it  seems  to  lie  outweighed  by  objections 
made  by  the  Mnvorniid  Controller  its  well  as  by  the 
4-ilixensof  theCity  of  New  York,  wboclaim  thatthe 
I'ulilic  interestsof  thatt'ity  an*  not  sufficiently  pro- 
li-cte<l  from  abuse.  The  third  section  of  the  hill  pixj- 
t'ldM  that  the  loml  authorities  <>r  the  l*lty  of  New- 
York  hhall  not  consent  to  the  construction  of  any 
surface  railway*  in  said  City  without  receiving  ]aiy- 
ment  into  the  treasury  of  such  consideration  as 
said  authorities  shall  determine;  nor  shall  thev  iron- 
sent  to  the  location  of  a  surface  railway  in  Broad- 
way from  the  Battery  to  Fourteenth  street  without 
first  securing  payment  to  the  city  treasury  of  a 
bonus  of  at  least  8750.000,  and  *urh  adiUtinnal  con- 
sideration as  said  authorities  may  see  fit  to  pn- 
acribe.  During  the  last  80  years  immense  private 
fortunes  have  been  accumulated  from  street  rail- 
way franchises  in  the  city  of  New  York  which, 
owing  to  Inconsiderate  legislation,  have  boon 
granted  without  adequate  compensation  to  the 
city.  Had  there  been  incorporated  into  the  laws 
authorising  these  grants  suitable  provisions  for 
securtagtothecity  a  portion  at  least  of  their  ulti- 
mate value.  New  York  would  now  realize  a 
revenue  from  such  a  source  that  would  largely 
dimmish  the  burden  of  taxation  imposed  to  defrav 
the  expenses  of  its  government.  The  future  growth 
of  the  metropolis  will  make  many  franchisee  here- 
after granted  very  valuable,  ana  hence,  profiting 
by  unmistakable  errors  in  past  legislation,  subse- 
quent laws  should  securely  provide  for  tbo  pay- 
ment into  the  city  treasury  of  a  reasonable  per- 
centage on  gross  receipts,  or.  instead  thereof,  should 
provide  for  reduced  charges  of  fare  in  order  that 
the  people  shall  obtain  direct  benefit  from  the 
appreciated  value  of  the  respective  franchises. 

Two  distinct  objections  may  be  stated  to  the 
provision  of  this  bill  ■  u  t horfxihg  the  local  authori- 
ties that  grant  the  use  of  streets  to  fix  the  rate  of 
compensation  for  the  same  : 

1.  The  money  value  of  these  railroad  franchises 
cannot  well  tie  estimated  In  advance.  It  remains 
an  unknown  quantity  until  determined  by  a  prac- 
tical method  of  fixing  a  percentage  on  the  earn- 
ings or  groan  receipts.  Tliis  principle  should  be 
established  by  law  and  not  left  to  the  option  of 
the  Common  Council. 

2.  Expe ricnijp  has  demonstrated  in  repeated  in- 
stances  that  the  Common  Council  of  a  great  city 
is  not  the  *afe  custodian  of  such  interests  and  au- 
thority aa  proposed  in  this  bill.  It  has  happened 
often  that  selfish  considerations  have  intervened 
and  controlled  the  action  of  such  body  to  the  man- 
ifest  detriment  of  tbe  public  wrlfaie.  The  fact 
that  this  is  a  general  measure,  which,  if  enacted, 
would  become  the  Axed  law  relative  to  street  rail  • 
way  franchises,  and  tbe  conferring  on  the  Common 
Council  of  New  York  City  authority  to  determine 
the  rate  of  compensation  in  such  cases,  renders  it 
a  matter  of  more  than  ordinary  concern. 

Alonzo  B.  Cornetj. 


T1IE  THRUST  OF  EARTHWORK.' 


The  author  remarks  that  the  number  of  articles 
inserted  in  the  "Annates "on  the  thrust  of  earth- 
work and  on  retaining  walls  would  seem  to  show 
that  the  solutions  indicated  have  not  attained  the 
necessary  degree  of  clearness  for  M*y  remem- 
brance and  application  to  practical  cases.  This 
he  attempts  to  realize  in  the  preseut  note.  •  Sur- 
charged quay  walls  are  treated  on,  but  tlM>  case 
most  often  presenting  itself  in  the  works  of  tho 
"  Ponta  et  Chaussocs  is  that  of  a  simple  retain- 
ing wall,  supporting  earth  with  a  level  surface, 
and  the  results  of  his  calculations  for  such  cast  a 
be  claims  can  be  easily  remembered.  The  earth- 
works having  a  slope  of  repose  of  45  ,  be  finds  the 
thrust  will  he  about  )  that  of  water;  while  with  a 
slope  of  30  it  will  be  and  with  one  of  20'  about 
i  ot  the  same.   It  is  assumed  that  the  earth  is  not 
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surcharged,  that  it*  weight  i«  1.75 
w»tw,  and  that  it  thrust*  against  a 
walL* 

The  nathor  calls  attention  to  the  important  prac  - 
tical fnct  that  the  critical  moment  for  manv  quay 
and  dock  walla  ia  when  the  water  subsides  ra|>- 
idljr  after  a  flood.  To  determine  the  slope  of  re- 
pose assumed  by  earth  under  such  circumstances. 
M.  Lngrcne-  made  experiment*  with  a  model,  and 
found  that  the  light  earth  used  hehind  the  lock 
walla  at  Menton.  the  slope  assumed  was  M  18, 
the  weight  of  the  wet  earthwork  being  1.86  times 
that  of  water.  At  St.  Auhin,  where  the  Ailing 
wan  gravelly,  this  slope  was  80  ,  and  the  relative 
weight  1.8.  At  Notre  Dame  de  bt  Oavenne  the 
light  earthwork  slope  was  Sli  ,  and  relative  weight 
1.58.  With  gravel  and  sand  mixed,  the  slope  was 
90  ,  and  weight  S.  15.  and  with  the  sand  of  the 
adand  of  Mucchauette  the  slope  was  36  4'.  and  the 
relative  weight  1.584.  These  variations,  the  author 
savs.  show  that  the  choice,  of  earthwork  filling 
Miind  lock  and  quay,  walls  is  a  matter  of  im- 
portance. B.  B. 

THE  WATER  SUPPLY  OF  VENICE. 


Venice,  a  city  of  130,000  inhabitants,  with  fac- 
tories anil  a  naval  station,  has  been  notorious  for 

E&Ss&i  5 

forty  years. 

In  1888  two  proposals  were 
palitv,  one  by  Engineer  Bilveatri,  to  bring  a  sup- 
ply from  the  Mile  at  Canizzano,  the  other  by  a 
Belgian  company  to  bring  water  from  the  Breuta, 
in  both  casea  through  a  conduit  along  the  railway. 
In  1875,  Btb  more  projects  were  submitted,  one  of 
which,  a  combined  proposal  of  civil  engineer*. 
Ritterbandl.  lMlgarius,  and  Pond  was  accepted. 
Arrangement*  for  currying  out  this  work  were 
made  in  1878  with  a  French  construction  company: 
the  terms  of  concession  being  a  rate  of  nntrly  I  s. 
5d.  per  100  cubic  feet  deliver*.!  at  a  height  of  184 
feet  aluve  ground  level,  a  minimum  dally  supply 
of  197,180  cubic  feet,  a  storage  of  8,580,000  cubic 
feet,  and  a  duration  of  concession  of  sixty  year*. 
Finally,  some  improvement*  and  general mtidi Men- 
tions suggested  by  Engineer  Finnic  >  were  adopted 
with  further  alteration,  and  the  works  were  car- 
ried out  in  general  accordance  with  them  by  the 
Societa  Vent- te. 

The  supply  wa*  taken  from  the  Breuta.  above  a 
dam  at  Slrn.  and  conducted  by  a  channel  to  the  bed 
of  the  Seriola,  and  thence  to  the  filter  beds  of  Morau- 
xani:  the  supply  is33cu.  ft.  per  second;  but  it  is  pro- 
posed to  obtain  a  further  quantitv  from  a  point 
higher  up  the  stream.  The  four  niter  beds  have 
an  aggregate  surface  of  14.500  sq.  ft.,  the  filtering 
materials  being  pebble*,  gravel  and  sand,  and  the 
surrounding  walls  being  carefully  constructed  to 
prevent  saline  infiltration  from  the  adjoining  salt 
marshes.  The  filter  beds  also  act  simply  as  reser- ! 
voir*  when  the  Seriola  water  is  so  pure  as  not  to 
require  filtration.  Adjoining  the  filters  ia  that 
pumping  station,  where  pumps  driven  by  a  tur< 
bine  raise  the  filtered  wat  ' 


Venetian  lagoons;  in  1H74,  Legriago-Rovigo  Kail- 
war.  Vtoenxa-Schio  Railway,  ship-building  slips; 
in  1873,  dock*  at  Venire,  railways  Vicemta^Treviso 
and  Padua-Massimo,  ntreet  widening  at  Treriao;  in 
1876,  St.  Martha  Quay;  in  1877.  Genoa  Harbor, 
Fort  Aurelio;  in  1878,  Aonegliano-Vittorio  Rail- 
way, buildings  cm  the  Esquiline;  in  1879,  Fort 
llraschi,  deepening  of  the  ports,  roadsteads,  and 
shores  of  tlie  province  of  Naples;  in  1880,  aque- 
ducts of  Vlttorio  and  of  Venice,  town  hart  of 
Vittorio,  harbors  of  Palermo  and  Licata,  main- 
tenance of  the  Genoa  Harbor,  and  the  foreshore  of 
San  Pierdarena;  in  1881,  Mestre-San  Michelc  del 
Quarto  Railway,  Bcnerento-Avellmo  Railway, 
Mnnvalle-Lavcno  Railway. 

In  addition  to  these  there  were  other  works  in 
the  construction  of  which  the  society  participated. 
The  profits  of  the  shareholders  during  this  period 
were  6  per  cent,  per  annum  for  the  first  three 
years.  8  per  cent,  for  the  next  two  years  and  12 
per  cent,  in  1878  and  1879;  thus  showing  that  the 
advantages  of  the  society  comprise  permanence  of 
character  a*  well  as  direct  financial  profit,  besides 
conducing  to  national  improvement. 

This  large  volume  does  not,  however,  give  ac- 
counts of  all  the  works  undertaken  by  the  society, 
but  merely  of  some  of  the  more  important  ones.. 
These  are:  1.  The  Roman  Finance  Office,  2.  The 
Buildings  on  the  r>qailioe.  8.  Genoa  Harbor.  4. 
Venetian  Cemetery,  5.  Venetian  Dockyard.  6. 
Railways  within  the  Province  of  Venice.  "  7.  Hos- 
pital train.  8.  The  water  supply  of  Venice.  The 
account*  of  these  are  profuse!  v  illustrated  both  bv 
plans,  sec  tions  and  elevations  and  bv  artistic  draw- 
nil.".. 


PILE   FOUNDATIONS    AND  PILE-DRIVING 
FORMULAS. 


[Faoa  *  ( 


V.  8.  a.) 


into  a  < 
i  take 


■cling  reser- 
pipes  of  3.8 


i  this  the  wat 
ft-  diameter  under  the  lagoons  and  salt  marshes  fo 
a  distance  of  about  Hi  miles  to  Venn 
were  laid  by  means  of  coffer-dams,  the  "bed*  I 


pip. 


pumped  dry,  and  the  pipe*  generally  laid  in  a  con- 
crete trench  in  the  bed  of  the  lagoon.  At  passages 
under  deep  channels  and  canals,  that  frequentlv 


I  in  those  lagoons,  special  inverted  syphuns 
iplovod,  and  a  syphon  crossing  over  a 
bridge  in  the  town  was  also  constructed.  The 
pipes  were  ordinary  cast-iron  socket  pipes,  with 
load  joint*,  made  by  the  Societa  dl  Marquise  and 
di  Terni,  weighing  in  all  about  8,550  tons.  The 
reservoir  at  Venice  is  built  on  piles  vaulted  and 
covered  with  earth;  it  holds  »;530.000  cu.  ft.  of 


The  above  valtiulse  paper  is  also  published  in 
full  in  Van  Noatrand's  Engineering  Magazine  for 
July.    The  conclusions  arrived  at  are  as  follows  : 

1st.  Pile-driving  formtibe  should  he  accompanied 
bv  tables  of  factors  of  safety,  corresponding  to  all 
the  common  and  easily  recognisable  kinds  of  sod. 

3d.  These  factors  of  safety  should  be  determined 
on  after  extended  experiments  on  the  supporting 
power  of  piles,  although  approximate  factors, 
which  coutd  be  used  without  hazard,  could  be 
found  from  examinations  of  the  records  of  the 
driving  of  the  piles  of  actual  foundation*,  pro- 
vided the  weights  of  the  superstructures  are 
known  and  descriptions  of  the  soils  have  horn 
preserved,  and  provided  also  that  the  foundations 
nave  carried  their  loads  during  sufficient  lengths 
of  time. 

3d.  In  experiments  on  the  supporting  power  of 
pile*,  the  loads  should  not  rest  upon  single  isolated 
piles,  but  they  should  cover  a  number  of  piles 
driven  at  those  distances  apart  which  are  usual  in 
pile  foundations. 

4th.  In  every  case  of  construction  of  a  pile 
foundation,  the  record  of  the  driving  of  tlie  piles 
should  include  such  a  description  of  the  soil  ole 
tained  for  borings  as  would  enable  an  engineer 
having  to  found  a  work  in  a  similar  soil  to  recce- 
nine  it. 


A  VENETIAN  OONBTRUCTION  COMPANY.! 

This  largo  folio,  containing  160  pages  of  text  and 
seventy  plates,  gives  a  detailed  account  of  the  more 
important  operations  of  the  Venetian  Society  in 
contract*  for  public  works  and  buildings  during 
the  past  decade.  The  society  was  founded  at  Padua 
in  1873  with  a  capital  of  10  million  lire,  the  origi- 
nal syndicate  being  composed  of  Messrs.  Breda, 
Forti  and  Sacchetto,  and  the  shareholders  being 
about  thirty-four  in  number,  mostly  Italians.  The 
works  and  buildings  undertaken  during  the  decade 
were :  In  1873,  Cemetery  of  Venice,  Finance 
Office  at  Rome;  in  1878,  improvement  of  the  hanks 
of  the  Po,  Piave  Bridge,  improvement  of  the 
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AMF.RICAN  SOCIETY  OF  CIVIL  ENGINEERS. 

At  the  meeting  of  the  Society  held  on  June  31, 
a  paper  by  O.  Channtc,  member  Am.  Soc  C.  E., 
subject,  "  Uniformity  of  Railway  Rolling  Stock," 
was  road  and  discuxwd.  A  meeting  of  the  Society 
will  he  held  July  5,  1819.  The  succeeding  meeting 


ENGINEERS'  CLUB  OF  PHILADELPHIA. 


•  It  rear  ba  raaisrked  that  Um*  result*  sit  baaed  iip.>n 
what  was  taratad  la  a  reeeal  paper  on  the  "Actual  Lateral 
rresrure  of  i  arUiwork  "  (Vol  I.XV.)  th*  "ontfasry  theory." 
sad  that  User  are  not  corroborated  by  las  results  of  arias! 
experiment.  The  criticism  of  the  paper  referred  to  by  Oon- 
Usenlal  ena-feeem  would  lead  to  UM  Inference  last  the. 
'-  ordinary  Ui»..rjr  "  wa*  no  looter  acted  upoo  on  the  CoaU- 


tn.-r.lef  of  the 


record  or  kzoclak  MEtTuto,  June  17th,  1862. 

President  Rudolph  Herlng  In  the  chair.  Nine- 
teen members  and  two  visitors  present. 

Mr.  John  T.  Boyd  described  a  Shrinking  Gauge, 
which  was  designed  by  Mr.  Brown,  General  Fore- 
man of  the  Works  of  the  Hartford  Engineering 
Co.,  Aid  enables  the  average  lathe  hand  to  make 
the  "  shrinking  fits."  instead  of  placing  the  latter 
in  the  hands  of  one  or  two  first-class  machinists  in 
tlie  establiahmeul.wbich  is  probably  the  practice 
in  the  majority  of  uiachine-shop*  throughout  the 
country.  The  gauge  resemble*,  in  miniature,  an 
arm -swivel  for  a  tension -rod.  in  which  one  of  the 
bolt-enda  contains  a  fine  thread  screw.  The  three 
screws  have  each  a  milled  head  jamb-nut,  to  main- 
tain them  in  position  when  adjusted. 

To  use  the  guage.  the  diameter  of  the  hole  in 


Furnjulie    f.  n  Un 


__Dtjpo*lUon  Id  any  Fonne 


a>  cent*. 


apCed'h? 


the  cawe  may  be,  is  first  obtained  by  bringing  the 
inside  en.li  of  the  large  screws  in  contact,  and 
locking  them  securely  with  their  respective  jatnb- 
uuts;  then  running  tlie  fine-thread  screw  out  un- 
til it  calipers  or  gauges  the  required  distance; 
finally  locking  the  last  named  screw. 

One  of  the  large  screws  is  now  unlocked  and 
moved  away  from  the  other  a  distance  determined 
by  placing  between  tlie  inside  points  of  the  largo 
screws,  and  jamhing  the  same,  a  thin  strip  of 
metal,  which  ia  in  reality  the  nice  sure  of  the 
shrinkage  or  the  difference  by  which  the  diameter 
of  the  shaft  is  to  be  greater  than  the  diameter  of 
the  hole.  Tlie  proportion  hy  which  these  diffei- 
eitces  are  made  a>  obtained  by  experiment  only  and 
varies  with  the  sixes  and  materials. 

The  gauge  is  well  mails  of  ste<  . 
necessary,  ia  light  and  easy  to  use  i 
plete  set  of  shrink  measures,  properly  marked,  fur 
different  diameters  of  shaft*. 

Mr.  Geo.  Burn  ham ,  Jr.,  described  a  wood  screw 
in  which  the  thread,  instead  of  being  cuf,  is 
formed  by  passing  the  blank  through  a  series  of 
rolling,  working  against  stationary,  dies.  The  first 
set  forms  a  alLght  ridge  onlr,  the  second  deepens  it 
and  so  on  until  a  perfect  thread  is  formed.  The 
thread  of  the  llnisbrd  screw  is  slightly  larger  in 
its  outside  diameter  than  the  unthreaded  neck  of 
the  screw,  and  the  point  is  turned  conical  and  left 
unthreaded,  thus  differing  from  the  ordinary  cut 
screw,  in  which  the  thread  continues  to  the  ex- 
treme point.  The  object  of  this  construction  is  to 
adapt  the  screw  to  the  present  mode  of  using  it  iu 
soft  wcods;  that  is,  driving  it  part  way  home  he- 
fore  using  the  screwdriver.  Bolls  are  also  made  in 
the  same  way.  the  thread  appearing  to  the  eye  as 
perfect  as  a  cut  thread.  It  is  claimed  that  a  bolt 
made  in  this  way  is  ten  per  cent,  stronger  in  the 
thread  than  a  cut  bolt. 

Mr.  Wm.  A.  Ingham  made  some  remarks  upon 
experiments  in  jigging  ore.  After  premising  that 
there  are  two  classes  of  jigging  machines — .die  in 
which  the  tray  with  the  ore  is  moved  up  and 
down  under  water,  the  other  in  which  the  tray  is 
fixed  and  the  water  ia  forced  up  and  down  through 
the  ore  bed — he  proceeded  to  comment  upon  the 
difficulty  he  had  experienced  in  obtaining  from 
the  book*  fixed  data  for  the  construction  of  a  jig 
of  the  second  class.  He  found  that  great  varia- 
tions prevailed  in  the  practice  at  different  concen- 
trating work*.  The  speeds  of  the  wster  piston 
ranged  from  48  to  200  per  minute  and  the  stroke 
from  4  in.  to  l^  in.  There  were  similar  vari- 
ations in  the  sizes  of  the  partioles  operated  on,  in 
the  length  of  the  screen,  in  the  degree  of  the  in- 
clination of  the  bed,  and  in  fact  the  beat  practice 
varied  at  every  point. 

In  the  face  of  such  diversities,  he  was  obliged 
to  construct  his  jig  with  all  It*  parts  adjustable, 
and  determine  for  himself  by  a  aerie*  of  trials  the 
conditions  best  adapted  for  hi*  work.  He  soon 
found  that,  the  other  parts  remaining  fixed,  the 
results  could  be  varied  aa  required  by  merely  vary- 
ing the  piston  speed  and  stroke,  and  that  a  high 
speed  was  necessarily  connected  with  a  short 
stroke  and  vice  versa.  He  concluded  by  promis- 
ing to  prepare  a  paper  on  the  subject  at  some 
future  day. 

The  following  Report  was  presented: 

The  Commute  of  Award  of  "  the  Price  offered 
by  a  Member  of  the  Club,  May.  1881."  beg  leavoto 
report  that  they  have  carefully  considered  the  pa- 
pers submitted  for  competition,  and  have  awarded 
the  prize  of  830.00  for  the  paper  upon  a  subject 
strictly  in  Mechanical  Engineering:  to  Mr.  Wilfred 
Lewis,  of  Philadelphia,  for  hia  paper  on  the  "  Ap- 
plication of  Logarithms  to  Problems  in  Gearing:" 
and  $30.00  for  the  paper  upon  a  subject  of  Civil 
Engineering,  to  Mr.  P.  A  Baermann.  of  West 
Troy.  N.  Y..  for  his  paper  on  '•  What  Thicansjs*  of 
Metal  Should  Be  Given  to  Cast  Iron  Pipes  Under 
Pressure;"  these  being  the  two  papers  which,  in 
the  judgment  of  your  Committee,  conformed  tho 
most  nearly  to  the  requirements  indicated  by  tho 
Rules  heretofore  published  for  the  guidance  of  tho 
Committee.   All  of  which  is  respectfully  submit- 

| ,  j 

Feed.  Graft.  Chairman. 
Oxo.  BcaxHAxt,  Jr. 
Hexby  G.  Morris. 
Howard  Mi  rfhy, 

Secretary  and  Treasurer. 

Tirsjnn,  I'rrnsa  nri  Hostok  Mot-STAtx.— Fatette 
vii.l«,  Ark  ,  June  34.— At  ft  o'clock  this  uiomiug  the 
workmen  of  the  two  and*  of  the  tunnel  under  the  Bos- 
ton Mountain,  23  miles  south  nf  this  city,  on  the  hue  of 
the  HU  Louis  A  San  Francisco  Railway,  shook  hands 
through  the  division  wall.  A  few  minute*  later  Mr. 
McDonald,  the  superintendent  of  the  tunnel  works, 
under  tho  charge  of  Cameron  St  Holly,  Col.  Cameron, 
and  I  apt.  Hinckley,  division  superiolerslent,  psjssri 
through  the  aperture  made  by  the  completing  blows  of 
the  workmen.  Track  will  be  rooipleted  through  tho 
tunnel  In  two  week*.  This  Is  the  finishing  stroke  on  rhe 
St.  Louis  snd  great  Southwestern  thorc.ughrsre.  The 
hole  la  1,780  ft  in  length,  and  it  the  most  mi|>.rt«ni 
work  of  the  Wad  in  th*  State,  The  rag  hrwlge.  MM  ft. 
long  snd  l«l  ft  high.  just  south  of  the  Boston  Moun- 
tain, M  also  about  completed.  Train*  from  St.  I*™Ih  to 
Fort  Smith,  by  way  of  too  Trisco,  wfU  run  on  ta*  lite 
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EDITORIAL 


I.rm.  or  tdrrrtUlu.-  ■  wl»'H,  KIw,  « 
tine.  $2,  tw  tnr«th,  $«.5ct,  thrr*  mc*itfa*.  $17;  Hi  nj'Trrths, 
$30.  od»  Tsar,  $A0.  Special  rat«  for  lancr  *p*o*  an»l  Miff 
tint*  irfll  be  rlTtn  oa  ■pplKwtfcm  A '!,rru»ni  <-nu  uuwrtsd 
for  less  than  three  months,  p*>*bh  In  ari»*c*:  for  tooftr 


Article*    for    P«bll.«tl<,„    ia  Hi. 

■Mid  be  Rtrtnil  M  tb*  office  of  publication  no«  later 


<'orr*«»OMd>sce  upon  subject*  wiilcto  u*tur*Jl>  belo*** 
to  tbr  prortaee  of  tali  tours*!  M  souctted. 


Ps«e.  •  F*l 
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Dkawivm  Instruments,  how  to  'w  litem  and 
bow  to  take  can  of  them;  and  Some  Difficult 
Problem,  in  Carpentry  and  Joinery,  simplified  and 
solved  by  the  aid  of  the  carpenters'  steel  square, 
ore  No*.  4  and  9  of  Work  Manual,  issued  by  the 


monthly  by 
Murphy  &  Co.,  188  W.  Baltimore  St., 
at  the  low  rale  of  Ave  oenls  each.  They  are  well- 
eondensed  abstracts  of  Taluahle  paper*  on  various 
subjects,  and  also  give  the  university  meetings, 


Oomt-NATION  BBHXiks;  Tbeir  MertU  and  Tl»eir 
Coat — A  Comparison  with  Howe  Truss  Bridges,  is 

^tuTmsutra  L^stTobeTc.^'of 

the  Keystone  Bridge  Co.,  and  which  is 
in  full  in  the  American  Engineer  of  last 
this.   Tbe  address  of  our 
is  1*2  Dearborn  St..  Chicago. 


VAX  NOSTRAND'b  ENOtXtXJtlNO  MaOaZTNa*  for 
July  has  an  original  paper  by  Prof.  C.  M.  Wood- 
ward, author  of  the  "  History  of  the  St.  Louis 
Bridge,  or  the  Basin  and  Regimen  of  the  Missis- 
sippi River,"  and  "Curves  and  Crossing*  for  Rail-. 
'  by  Prof.  ft.  W  Robin-net.  ef  the  Ohio  Stat* 


University,  Columbus,  O.  Prof.  Robinson  has 
contributed  an  article  on  "  Railway  Economic*," 
read  at  the  annual  meeting  of  the  American  Society 
of  Mechanical  Engineers,  In  1891.  This  is  a  con- 
tinuation of  that  article. 

Gov,  CoRMalX  evidently  thinks  that  it  is  true 
that  something  should  be  paid  for  the  valuable 
franchises  that  have  heretofore  been  so  liberally 
voted  away  to  street  car  and  other  passcnger-cari-v 


There  is  not  a  copy  of  "  Ra  wllnaou  •  Sugges- 
tions," or  "Latham's  Sanitary  Engineering" 
(American  edition)  to  be  had  in  this  city,  and 
is  not  much  prospect  of  there  ever  being 


hook  at  this 
low  price  will  also  soon  come  to  an  end.  We  have 
only  a  very  limited  number  of  copies  unsold.  The 
exceedingly  practical  and  simple  method  it  treat* 
of  is  too  well  known  to  be  further  commented  on. 
The  price  is  less  than  one-fourth  of  that  of  the 
complete  book,  while  the  content*  cover  the  most 
important  point*.  The  priec  ran  be  sent  in  cur- 
rency or  postage  sitainps,  and  the  risk  of  los*  i*  too 
alight  to  warrant  the  tost  uf  registering,  or  of 
buying  tt  mouey  urder.  Wlten  the  small  stock  on 
hand  is  exhausted,  the  book  ut  out  of  print,  and 
the  price  of  its  successor  is  two  dollars  and  fifty 


ject  of  rates,  they  bad  come  to  the  conclusion  that 
any  material  reduction  in  tbe  rate*  would  probably 
increase  tin*  deficit  of  incomr,  thereby  increaaing 
the  rate  of  taxation.  Should  the  Aldermen  ad- 
vise a  reduction  tliey  would  suggest  the  following 
schedule  to  go  into  effect,  July  1  next :  Where  tbe 
consumption  tif  water  tli  rough  :i  single  tap 
amounts  annually  to  $V)  or  le*s,  per  hundred  gal- 
lons. 8c, ;  wliere  the  consumption  of  water  exceed* 
in  amount  the  sum  of  $50,  annually,  through  n 
single  up,  a  discount  of  10  per  cent,  on  the  excess 
over  $90  up  to  $100  will  be  allowed  ami  deducted 
from  the  amount  due  for  the  fourth  quarter;  on 
the  excess  of  $100  up  to  $800  a  discount  of  M  per 
cent.  ;  on  the  excess  of  $800  up  to  $500  a  discount 
of  SO  per  cent.  ;  on  the  excess  of  $800  up  to  $1,000, 
a  discount  of  40  per  cent.,  and  on  all  sums  in  ex- 
cess of  $1,000  a  discount  of  50  per  cent 

A  resolution  was  passed  directing  the  Hoard  of 
Public  Work,  to  Ax  the  water  rates  in  accordance 
with  the  plan  they  had  presented.  It  is  estimated 
that  this  reduction,  based  upon  the  receipt*  of 
im.  will  amount  to  $40,000. 


THE  PANAMA  CANAL. 


Captain  George  E.  Belknap,  U.  8.  Navy,  in  a 
communication  to  Rear  Admiral  George  B.  Balch. 


Thk  Broadway  Uxdkwiroi-kd  Railroad  Com- 
pact.—a  bond  in  the  sum  of  $100,000  ha*  been 
filed  with  Controller  Campbell,  of  this  city,  by  the 
owners  of  the  charter  for  a  Broadway  underground 
railroad.  According  to  the  terms  of  the  charter 
this  sum  will  be  forfeited  unless  a  rapid  transit 
underground  rutin tad  i*  completed  from  the  Bat- 
tery to  Forty-aeoood  street  within  four  years  from 
the  filing  of  the  bond.  The  charter  under  which 
the  comjamv  propose*  to  work  was  granted  by  the 
Legislature  some  ten  years  ago  and  is  generally 


United  States  Naval  Force,  Pacific 
Station,  from  Caiiao  Bay.  Peru,  under  date  of  May 
29,  gives  much  valuable  information  in  regard  to 
the  actual  progress  that  has  been  made  on  the 
canal.  A  recent  visit  to  Panama  enabled  the 
Captain  to  make  extended  inquiries,  and  in  a  Crip 
to  Aspinwall  and  hack  to  personally  inspect,  us 
far  as  possible,  what  luul  been  done  since  April, 
1881,  toward  the  work  of  excavation.  In  u  con- 
versation with  the  editor  of  the  Panama  Star  and 
Herald  the  opinion  was  expressed  that  had  man- 
agement and  extravagant  expenditure  had 
characterized  the  canal  < 


Hudson  Rivxr  Tcn nil.— Since  the  time  of  o 
last  visit  to  the  tunnel,  the  work  on  both  sides  of 
favorably,  and  shows 
figure*  representing 
n  the  New 

York  «ide  Its.  been  advanced  about  90  ft.  further 
»oted.  Tbe  material  passtsl 
sand  and  water,  the  work  i«, 
of  course,  prosecuted  with  great  care,  precautions 
being  taken  to  guard  against  the  liability  of  any 
mishap.  There  is  yet  required  about  38  ft.  of 
tunnel  before  the  bulkhead  wall  will  be  passed. 

On  the  New  Jersey  side  the  material  still  hold* 
good,  in  fact  being  better  adapted  to  the  methtsl 
of  building  than  any  yet  met.  The  rate  of  prog- 
ress is  about  4  ft.  per  day.  and  the  north  tunnel  has 
been  completed  for  a  distance  of  about  1,100  ft. 


r  Bowie  (who  was  Superintendent 


the  I 

and  tbe  public  are  in  receipt  of 
reliable  statements  than  heretofore. 

The  sum  of  $300,000  ha*  been  paid  for  Hut  Grand 
Hotel,  which  has  been  fitted  up  for  offices  at  a 
coat  of  $80,000;  some  800  officials,  engineers, 
draughtsmen,  clerks,  etc.,  occupied  the  building, 
and  yet  still  the  nccomratMtations  were  inade- 
quate. On  Ancoss  Hill  hospital  buildings  had 
been  erected  and  grounds  laid  out  at  an  expendi- 
ture of  $800,000,  and  it  was  estimated  that  $800,- 
000  would  be  required  to  complete  them.  The 
letter  reports  the  editor  as  stating  "  that  a  similar 
extravagant  expenditure  had  been  made  on  the 
other  «ide,  and  yet  at  no  point  on  t 
tbe  company  a  cot  or  bed  of  its  own  in 
put  a  single  sick  man."  The  buildings  at  i 
Hill  are  described  as  being  buUt  in  the  most  sub- 
stantial manner,  and  yet  the  writer  was  forced  to 
the  conclusion  thst  if  the  expected  sick  of  the 
canal  employes  were  to  be  in  proportion  to  the 
ctaitly  preparations  made  for  them.  "  the  Isthmus 
could  not  be  regarded,  what  it  is  by  many  affirmed 
to  be,  a  very  healthy  and  salubrious  region." 

Mr.  Boy  d  (Editor  Sfor  o»<f  H era  W)  was  of  the  opin- 
ion that  M.  DeLesseus  w  as  far  short  in  his  estimates 
as  to  the  total  cost  of  the  canal,  and  when  asked  if 
he  believed  that  $900,000,000  would  cut  a  working 
sea-level  canal  he  gave  no  intimation  that  this 
amount  was  excessive.  Notwithstanding  all  the 
engineering  obstacles  and  climatic  difficulties  to  be 
met.  he  was  oft 


Watir  Rates,  Pbovidince.  R.  L— The  Board 
of  Public  Works  presented  (June  8)  a  report  to  the 
Board  of  Aldermen  in  which  they  stated  that,  after 
mature  deliberation  and  consultation  with  tbe 


in  the  completion  of 
but  thought  it  would  never  reach  that 
the  effort*  of  the  present  company, 
but  "that  the  French  company  would  probably 
reach  Qatun  with  its  cutting,  when  by  that  time, 
hnving  exhausted  its  funds,  it  would 
American  capitalist*  would  step  in. 
work  and  push  it  to  completion." 

The  track  of  the  canal  has  been  cleared  of  trees 
and  underbrush  and  staked  out,  and  small  gangs 
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The  main  work  accomplished  Mimed  to  be 
;  of  house*,  probably  for  the  officer.. 
I  that  the  work  of  iting 
In  progress  at  Empire,  Captain 
>  mult  that  would  indicate  it. 
A  strain  excavator  waa  working  at  a  bank  at 
Hookey  Hill,  the  dirt  being  removed  on  a  portable 
railroad  to  the  mouth  of  Fox  River,  where  a  pier 
is  being  built  with  the  Intention  of  making  a  har- 
bor that  will  afford  safe  anchorage  at  all  season*. 
At  Asplnwall  it  was  noticed  that  quantities  of 
machinery  and  lumber  and  iron  were  laid  along 
the  shore  with  no  protection  whatever  from  the 
weather.  The  letter  clones  with  the  statement 
that  "the  company  is  still  wrestling  with  the 
problem  of  the  Chagres  River,  and  what  to  do 
with  it.  as  well  as  with  regard  to  the  terminal 
point  of  the  canal  in  Panama  Bay,  although  the  out- 
i  to  he  promising  to  those  per- 


Ridge 
uae  of 


to  be 

and  people  having  such  knowledge  and 
expecting  returns  for  capital  invented,  will  not  be 
likely  to  put  money  in  such  an  undertaking."' 

In  a  late  issue  of  the  San  Francisco  VknmicU 
we  find  an  article  on  the  canal  purporting  to  be  a 
report  by  a  recent  visitor,  and  which  contain*  a 
description  of  the  "  Ilcrculea"  dredger  mentioned 
in  our  article  of  June  IT.  The  apparatus  consists 
of  an  endless  chain,  the  links  of  which  are  each 
S  ft.  long,  about  100  ft.  in  length  and  extend- 
ing from  the  top  of  the  hopper — 4">  ft.  almve  the 
water  line — to  the  tsiuit  of  excavation.  Thirty- 
eight  iron  buckets,  with  sharp  ends  for  penetrating 
the  material,  are  strong  on  this  chain  and  their 
contents  emptied  Into  a  discharge  pipe,  which  is 
8  ft.  in  diameter  and  150  ft.  long,  laid  with  a  pitch 
of  1  to  10.  The  excavated  materia!  is  thus  dc 
I  ISO  ft.  from  the  tenter  of  the  canal.  Two 
,  with  a  capacity  of  30,000  gallons 
per  hour  will  be  used  when  required  to  force  water 
into  the  buckets  as  they  arrive  at  the  lop,  thereby 
facilitating  the  discharge  of  their  load*.  The 
host  is  anchored  on  both  sides.  Passing 
through  the  boat,  vertically,  are  two  tubes  i 
ft.  in  diameter,  into  which  fit  wooden  "spuds" 
40  ft.  in  length  and  furnished  with  cast- 
iron  poinla  or  shoes  weighing  1,-SOO  pounds  each. 
One  of  these  at  a  time  is  driven  into  the  mud  at 
the  bottom,  thus  firmly  holding  the  boat.  When 
the  work  baa  reached  a  certain  stage  on  one  side 
of  the  canal  the  spud  is  hauled  up  by  tackle  opera- 
ted by  steam  ami  another  driven.  Thus  the  dredge, 
as  it  does  its  work,  is  moved  laterally,  gaining  at 
as  a 


with  the  methods  in  use  In  the  early 
of  the  author.  Mr.  Welch  refers  to  great  bridges, 
elevated  railroads,  the  building  elevator,  steam 
heating,  interoceanlc  canals  and  railroads  fur 
ships,  and  in  connection  with  the  canal  question 
he  favors  the  San  Bias  route.  Railroad  construc- 
tion and  its  connection  with  the  financial  condi- 
tion of  the  country  is  treated  at  some  length,  and 
the  improvement  of  the  Mississippi  River  with 
some  of  the  hydraulic  principles,  the  considera- 
tion of  which  may  govern  the  action  of  the  Com- 
mission, occupies  several  pages.  The  importance  of 
good  country  highways  is  noticed  and  the  author 
gives  some  interesting  reminiscences  of  canal  en- 
gineering, on  which  subject  be  may  well  be  con- 
thority.  Electricity;  iron  slupbuMlng; 
of  the  country  as  shown  by  the  Posl- 


r  for  ten  hours.  One  of  these  dredges, 
I  at  the  coat  of  iO.000,  and  now  at  work 
a  canal  on  the  San 
cubic  yards  uf  ma- 
terial in  ten  hours,  and  the  average  daily  amount, 
including  time  lost  in  moving,  is  said  to  be  abont 
5,000  cubic  yard*. 

We  quote  briefly  in  regard  to  the  plans  of  the 
contractors  as  follows : 

When  these  dredgers  are  set  in  position  the  con- 
tractors affirm  that  they  will  have  the  first  exca- 
vation, a  pass  100  ft.  wide  by  H  ft.  deep,  opened  to 
Oatun,  H  miles  from  Asputwall,  hv  the  1st  of 
March,  1X83 ;  the  canal  dug  to  its  full  width  and 
depth  to  the  same  place  by  the  1st  of  October.  188a, 
and  the  balance  of  their  contract  of  ",H8»,«00cubic 
yards,  including  the  work  for  the  deviation  of  lite 
Lower  Chagres,  by  the  1st  of  August,  1884,  pro- 
Tided,  of  course,  that  no  accidents  from  the  ele« 


SOCIETY  OF  CIVIL  ENGI- 
NEERS. 

The  May  Transactions  have  been  issued  and  de- 
livered to  members.  Its  28  pages  are  e 


at  the  outset  of  his 

yet 

to  very  many,  if  not  all,  the  principal 
now  In  process  of  construction, 
be  refers  to  tike  St.  Gothard,  the 
West  Point. 


weather  forecasts; 
drill;  the  life  of  iron  and  steel  rails:  the  power  and 
responsibility  of  corporations:  uniform  time;  tests 
of  metallic  structures;  checking  of  baggage, 
t  hose  and  other  subjects  have  received  more  or 
less  notice.    The  address  concludes  as  follows: 

What  is,  and  is  to  be.  the  effect  of  all  the  activity 
and  progress  of  the  present  day  on  human  wel- 
fare? Doubtless  the  preponderance  of  effect  is 
good,  but  with  many  drawbacks.  I  will  notice 
one.  The  rapid  movement  of  the  business  of  the 
world  requires  an  immense  amount  of  bruinwork 
to  be  done  by  those  who  direct  it  in  each  business 
day.  This  is  made  possible  by  the  recently  intro- 
duced facilities  for  rapid  work.  Formerly,  when 
u  man  wrote  bis  own  letters,  he  thought  sentences 
cady  as  fust  as  be  could  write  them.  Now  lie  dic- 
tates t lire..-  or  four  sentences  to  his  stenographer 
in  the  time  he  would  have  been  writing  one,  and 
|  so  performs  three  or  four  times  as  much  hrainwnrk 
I  per  :ii mute  as  he  would  if  he  wrote  himself,  lie 
|  docs  not  go  out  of  his  office  to  confer  with  a 
'  man  in  some  other  office,  but  sits  still  and  tcle- 
I  tsSones  him.  When  the  railroad  officer  travels  on 
bis  own  road  he  does  not  chat  with  hia  friend*  in 
the  public  car,  but  goes  in  his  office  car.  with  his 
stenographer,  clerks  and  tablscovered  with  paper*. 
I  When  a  man  goes  borne  from  his  office  he  does 
not  take  the  time  to  walk,  tait  works  on  till  the 
last  moment,  then  goes  on  the  elevated  railroad. 
The  brain  gets  no  rest,  as  it  would  have  got  in  old 
times:  now  constantly  rushing  forward,  not  stand- 
ing in  Its  tracks,  as  formerly,  while  the  man  wjs 
writing  down  the  thought  of  the  previous  In- 
stant; now  furiously  at  work,  while  the  man  was 
going  from  place  to  place.  This  kept  up  for  six  or 
eight  hours  a  day  must  soon  break  a  man  down, 
and  has  already  broken  down  some  of  our  ablest 
men.  It  does  not  mend  the  matter  much  that 
next  summer  lie  can  spend  a  few  weeks  at  the 
shore,  or  among  the  mountains.  A  man  running 
up  hill  till  he  is  out  of  breath  is  not  enabled  to  keep 
on  running  another  hour  by  the  prospect  of  rest 
next  week.  A  man  that  runs  a  loromotive  twenty 
miles  an  hour  may  run  all  day.  hut  if  lie  runs  sixty 
miles  per  hour,  and  so  his  brain  and  eye  have  three 
times  as  much  to  do  per  hour,  he  must  soon  stop 
to  rest. 

Undoulstedly  the  progress  of  the  age,  which  is 
so  largely  engineering  progress,  disss  on  the  whole 
greatly  increase  the  welfare  of  mankind.  By 
making  the  forces  of  nature  do  the  hard  work, 
the  labors  of  the  toiling  millions  are  enlightened 
many  fold.  The  laboring  man  now  works  with 
brain  and  eye  more  than  with  muscle,  and  his 
business  is  now  to  ai.plv  some  principle  of  science. 
This  raises  him  intellectually.  He  now  has  time 
for  improvement.  Comfort  and  refinement,  and 
even  luxury,  are  brought  within  his  reach.  Hie 
forces  of  nature  having  become  obedient  to  the 
will  of  man,  they  are  made  to  produce  for  him  not 
only  plenty,  but  conveniences  and  luxuries  for- 
merly undreamt  of.  By  the  present  facilities,  the 
races  of  men  are  brought  Into  contact  with  each 
other.  Those  races  are  being  assimilated,  and  the 
prejudices  and  hatreds  of  the  past  are  fading 
away.  Supreme  power  among  men  is  more  than 
ever*  in  the  hands  of  the  most  enlightened,  and 
they  are  sending  civilization  and  Christianity  into 
the  regions  most  benighted.  The  light  of  Heaven 
is  beginning  to  shine  into  the  harem  and  the 
»■  nana.  And  the  time  seems  to  he  hastening 
when  there  shall  universally  prevail  "peace  on 
earth"  and  "good  will  towards  men." 

The  procewlings  give  in  detail  the  work  and 
amusements  of  the  Convention  at  Washington, 
with  a  complete  list  of  members  there  present. 
The  Norman  Medal  for  the  past  year  was  awarded 
to  Mr.  L.  L.  Buck,  Mem.  A.  8,  C.  E.,  for  Ids 


"  The  Re-enforcement  of  the  Anchorage  and 
wal  of  the  Suspended  Superstructure  of  the 
Niagara  R.  R.  Suspension  Bridge."  The  following 
are  the  additions  and  changes  since  the  last  num- 
ber  issue.!:  For  members-Enrique  Budge,  Val- 
parai*.,  Chili;  Robert  Gordon.  Henrada.  British 
Burnish:  Edward  C.  Kinney,  Chief  Engireer  St. 
Louis,  IVs  Moines  ft  Northern  R.  R..  Des 
J  Moines,  la. ;  frusta v  Lindenthal,  C.  E. ,  Misnunga- 
bela  Bridge,  Pittsburgh,  Pa. ;  Thomas  C.  MeColmm , 
I C.  E.,  U.  8.  N..  New  London,  Conn.;  Chas.  P. 
Perkins  (from  Junior),  Engineer  P.  ft  E.  Dlv.  P. 
R.  R.,  William  sport,  Pa.;  James  L.  Randolph, 
f 'hief  Engineer  B.  ft  O.  R.  R..  Camden  Sta.,  Balti- 
more, Md. :  David  Reeve*  (from  Junior),  President 
Plsenix  Iron  Co.,  410  Walnut  street,  Philadelphia, 
|  Pa. ;  Benjamin  Rhodes.  Niagara  Falls,  N.  V. 
Changes  and  corrections — Arthur  and  Leonard  F. 
Bcckwith,  75  Tribune  Building,  N.  Y.;  Cabell 
Breckinridge.  Chief  Engineer.  Alabama  Great 
Southern  R.  R.,  Tuscaloosa.  Ala.;  L.  L.  Buck,  134 
Bedford  ave.,  Brooklyn,  N.  Y.;  8.  H.  Chittenden, 
East  River.  Conn.:  E.  L.  Corthell.  N.  Y.,  W.  R  ft 

B.  R.R..  Mills  Building.  15  Broad  St.,  N.  Y. ;  Wilson 
Cmsbv,  145  Temple  Court.,  5  Beekraan  St.,  N.  Y.J 

C.  W.  Durham.  1»  Fifth  ave.,  N.  Y.;  Philip  Golay. 
U.  a  Assistant  Engineer,  Padurah,  Ky.:  Henry 
Harding.  Salem,  Mass.:  Robt.  L.  Harris,  core  of 
Dr.  David  Kimball,  Portsmouth,  N.  H.;  Wm.  M. 
Hughes,  Engineer  of  Bridges,  N.  Y.,  C.  ft  8t.  L. 
Ry.,  Hoyt  Block.  Cleveland,  O.;  Wslter  Katte, 
Chief  Engineer  N.  Y.,  Ont.  ft  W.  Ry.  and  N.  Y., 
W.  B.  ft  B.  R.  K-.  Mills  Building,  15  Broad 
St..  N.  Y.  City.  N.  Y.;  Wm.  H.  Lotx,  5?  Metro- 
politan Block,  Chicago,  IlL :  C.  8.  Hasten,  Dir.  Eng.. 
W„  St.  L.  ft  P.  R  R-.  St.  Louis.  Mo.;  James  R. 
MaxweU,  Chief  Eng.  ft  Sunt-  <■«»»■  D-  °  *  °-  R- 
Ry..  Olnev.  DX;  J.  Albert  Monroe,  Div.  Eng. 
N.  Y„  W.  S.  ft  B.  R.  R.  Kingston,  N.  Y.:  Charles 
E.  Moore,  Ars  t  Eng.  W.,  St.  L.  ft  P.  R  R,  St. 
Louis,  Mo.:  Marshall  Morris.  Chief  Eng.  C.  ft  L 
Dlv.  L,,  N.  A.  ft  C.  Ry..  530  W.  Walnut  St., 
Louisville  Ky.:  O.  F.  Nichols,  Res.  Eng.  Hender- 
son Bridge  Co.,  Henderson.  Ky.;  Charles  Paine. 
Gen.  Man.  N.  Y..  W.  8.  ft  B.  R.  R  .  Mills  Building, 
15  Broad  at..  N.  Y.  City,  N.  Y.:  William  D.  Pick- 
ett, Fort  Washaki.  Wyoming:  William  Rotch, 
Tress.  Connotton  Valley  Ry..  18  Exchange  St.. 
Boston.  Mass.;  J.  Gardner  Sanderson.  Tribune 
Building,  Room  77,  N.  Y.  City,  N.  Y.;  Clinton  B. 
Sears.  Capt.  Corps  of  Engineers,  D.  8.  A.,  Execu- 
tive Officer  Mississippi  River  Com..  2,888  Washing- 
ton ave.,  St.  Louis,  Mo.;  Horatio  Seymour,  Jr., 
Marquette,  Mich.;  Jos*  Tlntorer  y  Oiberga,  Asalto 

de  San  Fernando,  Mexico,  Mex.:  A.  8.  C.  Wurtele, 
Aas  t  Eng.  N.  Y.  C.  ft  H.  It  R  R,  90 Chestnut  st., 
Albany,  N.  Y.:  William  A.  G.  EinonU,  Sunbury. 
Northumlierland  Co.,  Pa. ;  8nndford  Horton,  Peeks- 
kill,  N.  Y.:  Thomas  Lafon.  Sub.  Div.  Eng.  Mex. 
Nat-  Cons.  Co.,  Maruutnllla,  Mex.;  D.  Jones  Lucas, 
Lowcllville,  Mahoning  Co.,  Ohio.  Deaths— Gen. 
lohn  G.  Barnard,  TJ.  8.  Engineer. 


PERSONAL. 


Mk.  W.  T.  R.  FF.sxniSY  is  Chief  Engineer  of  the 
new  Hannibal,  Terre  Haute  ft  Indian* polU  Rail- 
road. 

Mk.  E.  II.  BtiBiJiiOAsut,  who  was  formerly  with 
the  Hudson  River  Tunnel  Company,  has  been  re- 
!  apisiinted,  and  has  charge  of  surveys. 

Mb.  C.  T.  Chubc-h  has  been  elected  Chief 
Engineer  of  the  Boston,  Hoosac  ft  Western  Rail- 
road, vice  Mr.  E.  M.  LECrrn,  resigned.  Head- 
quarters at  Mcchanicville,  N.  Y. 

Ma,  J.  M.  Wolbiusct,  recently  in  charge  of  con- 
I  struct! on  of  jetties  at  Charleston,  B.  C,  under 
Gen.  Q.  A.  GlLLMORK,  has  been  appointed  Assistant 
Engineer  on  the  Hudson  River  Tunnel,  and  has 
charge  of  construction  on  New  York  side. 

The  saddest  part  of  the  story  of  the  tost  Jean- 
nette  is  that  which  tells  how  Db  LoBo  and  the 
men  with  him  died.  A  froten  hand  of  the  leader, 
sticking  out  of  the  snow  as  though  raised  up  in 
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the  bodies  lay.  In  the  pockets  of  all  were  . 
of  burned  skin  cut  fioui  their  furs,  of  which"  tliey 
had  been  eating.  Starring,  freezing,  and  almost 
exhausted,  it  seems  that  they  liad  kindled  small 
fires,  and  then  actually  crawlril  into  the  flame  in 
the  hope  of  warming  themselves.  Such  experi- 
ence* are  almost  too  terrible  to  be  told;  but  if  the 
story  will  serve  to  deter  men  from  encountering 
1  ike  perils  under  equally  unfavorable  conditions, 
it  should  not  remain  untold. 

In  the  way  of  vastneas  in  a  manufacturing 
establishment,  nothing  in  the  past  or  present  can 
with  the  extent  of  Herr  Krctp's,  at 
Of  steam-boilers  he  has  4St;  of  steam -en- 
ate  horse-power  heing  18,- 
«00;  of  steam-hammers,  8S;  of  rolling-mills,  »l; 


the  population  of  this 

Ur.  Schltemann  tempers  the  heavy  drudgery  of 
scientific  exploration  by  a  generous  diet  and  a 
liberal  hospitality.  He  Uvea  In  an  imposing  mar- 
hie  palace  at  Athens,  which  bears  cm  its  front, 
abore  the  door,  the  Inscription  in  letters  of  gold: 
"  Hall  of  Ilium.''  Here  every  oth«r  Thursday 
evening  during  the  winter  lie  entertains  a  hun- 
dred or  more  professors,  journalists  and  states- 
men. The  spacious  parlors  afford  room  for  more 
than  three  hundred  guests.  All  the  decorations  nf 
the  house  commemorate  Dr.  Schltehannb  great 
researches.  The  floors  are  paved  with  Italian 
,  the  walls  covered  with  Pompeiian  fres- 
and  patterns  of  objects  found  at  Troy  and 
,  and  Homeric  mottoes  and  inscriptions 
At  the  family  table  classic  Greek  alone 

is  Priam,  the  ] 


by  the  law,  snd  the  fees  demanded 
by  the  authorities  are  so  large  that  the  lower 
classes  are  unable  to  pay  them. 

Mr.  Low  is  enthusiastic  in  the  praise  of  the  bet- 
ter class  of  Mexicans,  whom  he  says  are  people  of 

The  corps  of  American  eng^rl^aeHx'pth- 
tioiuj  were  frequently  entertained  by  the  Mexican 
gentry :  in  fact,  their  company  was  eagerly  sought 
after,  and  to  offer  a  Mexican  of  the  better  class 
pay  for  hospitality  was  considered  an  Insult.  The 
commercial  interests  of  the  country  are  managed 
generally  by  Germans.  The  stock  of  the  Mexican 
Central  road  is  held  in  the  main  by  capitalists  of 
the  United  States,  yet  not  a  rail  of  American  man- 
ufacture has  been  laid  on  the  road.  The  construc- 
tion supplies  come  from  England  and  Belgium. 
As  Mexico  has  no  manufactories,  all  iron  pro- 
ductions are  imported  from  other  countries,  and 
the  goods  of  all  nations,  except  the  United  States, 
ore  sold  there.  Mr.  Low  rather  thinks  that  the 
Pittsburg glassblowers  who  recently  returned  from 
Mexico,  have  exaggerated  their  Injuries,  and  that 
the  fault  was  not  altogether  on  the  side  of  the 
Mexicans.  He  says  that  man' 
with  the  idea  that* they  are  in'  a  country  similar  to 
our  far  West,  and  therefore  proceed  to  become 
something  Of  desperadoes,  hence  in  a  very  short 
time  they  And  themselves  in  the  hands  of  the 
authorities.  He  says  that  he  saw  cases  where  the 
railroad  attaches  behaved  in  a  manner  which 
would  have  jailed  them  at  home,  and  yet  the  Mex- 
ican people  were  particularly  lenient  and  would 
release  them  on  payment  of  a  slight  fine.  The 
American  consul  now  in  Mexico  is,  according  to 
Mr.  Low's  statement,  not  very  popular,  and  the 
of  Mexico  generally  desire  his 


and  forth  horizontally  directly  through  a  body  of 
Incandescent  material,  whereby  the  steam  is  super- 
heated and  passed  directly  in  a  superheated  state 
to  the  liquid  fuel  injector,  and  discharged,  m  con- 
junction with  the  liquid  hydrocarbon,  in  a  broad 
thin  sheet  forwardly  and  laterally  immediately 
nut  the  incandescent  fuel  beneath  the  fire-bridge. 

AITARATVB  rOK  OPERATING  RAILWAY  SIONALS. 

Oreat  difficulty  has  heretofore  been  found  in  the 


e  end  of  a  section  of  a 
operating  rod  or  wire,  a  cylinder  containing 
liquid,  snd  the  meeting  end  of  the  other  section  is 
secured  to  a  piston  or  plunger  working  in  said 
cylinder,  whereby  the  expansion  and  contraction 
of  the  rods  or  wires  is  compensated  for  by  the 
expansion  and  contraction  of  the  liquid. 
Washeioton,  D.  C.  K.  B  Bancs. 


RAILROAD  ECONOMICS.* 


BY  8.  W.  ROBINSON,  C.  E. .  OF  THE  OHIO  STATE  I7N1- 
OT  THE  BOARD  OF  INSPECTORS 


Com*  Cuakueb.  —  The  following 
<  have  been  made  in  the  Corps  of  Engineers: 
Major  FkAHcn  N.  FarcjuhaR  ordered  to  Detroit  to 
relieve  Major  Godpbet  Weitzel  of  the  duty  con- 
nected with  the  river  and  harbor  improvement. 
Capt.  Charles  E.  L.  B.  Davis,  to  relieve  Major 
Weitxel  of  his  duty  as  as  engineer  of  the  11th 
light-house  district.  Major  WEITZRL  being  re- 
lieved, to  proceed  to  Philadelphia  and  relieve  Capt. 
W  sr.  LUDLOW  of  the  river  and  harbor  improve- 
ment in  his  charge.  Capt.  Ludlow  to  report  to 
the  Secretary  of  the  Treasury  for  duty  as  engineer 
secretary  of  the  Light-house  Board.  Capt.  Jar. 
B.  Qrrwn  to  report  to  Major  Char.  A.  StrntR  at 
St.  I^nuis  for  duty.  First  Lieut.  W».  H.  Bixbv  to 
report  to  CoL  H.  L.  ABBOTT  at  Willets  Pulnt  for 
duty. 

Mr.  Ett tut  Low. who,  with  his  father,  Mr.  SlOlB- 
xa-KD  Low,  has  recently  returned  from  Mexico, 
gives  an  interesting  account  of  life  in  the  land  of 
the  Montcsumas.  These  gentlemen  were  members 
of  the  party  of  engineers  who  went  from  the  states 
to  construct  a  branch  road  connecting  with  the 
Mexican  Central  railroad.  Mr.  Low  is  of  the 
opinion  thnt  Mexico  and  the  Mexicans  are  misun- 
derstood and  misrepresented  by  the  average  trov- 
the  United  States.  Many  correspon- 
)  are  sent  there  in  the  interests  of  Ameli- 
as to  the 
wrong  ini- 

.  of  the  climate  and  country.  The  party 
of  which  Mr.  Low  was  a  member  worked  about 
of  the  city  of  Mexico,  and  he 
in  that  district  as  delightful, 
the  thermometer  generally  standing  at  70  degrees. 
Prom  111,000  to  80,000  native  laborers  are  em- 
ployed in  the  construction  of  the  Mexican  Central, 
and  In  the  matter  of  wages  these  men  dlwcoun  t 
the  Chinese,  as  they  average  £0  cents  per  day. 
They  manifest  a  decided  objection  to  that  time- 
honored  vehicle,  the  wheelbarrow,  and  prefer  to 
transport  the  dirt  in  a  piece  of  coarse  cloth,  which 
they  lay  cm  the  ground  to  fill,  then  sling  the  loud 
over  the  shoulder  and  trot  off  to  the  dump.  The 
morals  of  this  class  are  none  of  the  best,  and  uuiny 
of  the  men  and  women  pair  off  without  the  for- 
mality of  marrrisge.  This  state  of  things  is  due 
largely  to  tin-  fact  that  a  civil  marriage-  is  the  only 


RECENT  INVENTIONS. 


ATFARATtH    FOB     VHCTILATtSO    AND  rVBIFYINO 
SEWERS, 

For  the  ventilation  and  purification  of  the  sewers 
of  a  city,  the  inventor  provides  an  apparatus  con- 
sisting substantially  of  a  disinfecting  chamber, 
having  double  reticulated  walls  filled  in  with  dis- 
infecting material,  combined  and  operating  in 
connection  with  a  suction  fan  or  fans.  The  dis- 
infecting chamber  is  connected  both  with  the 
the  open  air,  whereby  the 
be  pnss.Nl  through  the  walls  of 

of  the  fan  or  fans. 

10  the 


RAILROADS  AND  TELEGRAPHS. 

A  law  of  the  State  of  Ohio  makes  it  the  duty  of 
the  Commissioner  of  Railroads  to  inquire  into  the 
safety  of  the  means  employed  in  railway  travel 
To  this  end  on  inspection  service  has  been  organ- 
ized, which  aims  to  examine  and  report  the  con- 
dition of  all  the  railroads  of  the  State.  While 
engaged  in  this  duly  the  following  items  of  in- 
formation have  been  gained : 

TRUNK  AND  OTHER  LINES. 
In  Ohio,  as  well  as  In  at  least  two  other  States, 
there  appear  to  be  two  classes  of  railroads—  first, 
the  great  trunk-lines  connecting  the  West  with 
the  East.  and.  second,  those  having  largely  or  alto- 

to  run  east  and  westward,  while  the  latter  run 
mostly  north  and  southward.    Strong  companies 
I  control  the  former,  while  the  latter  often  fail  to 
pay  well  enough  to  keep  up  repairs.     In  many 
instances  a  weak  company  sells  Its  interests  to  a 
stronger,  when  the  former  causes  a  general  need 
of  repairs.     The  strong  company  ur  trunk-line 
I  then  puts  the  road  into  good  running  condition, 
sometimes  to  form  part  of  a  thruugh  line,  some- 
times a  branch  and  sometimes  to  form  a  tributary 
!  to  it.    In  this  way  a  rood  of  secondary  importance 
may  be  kept  up  to  good  running  condition,  while 
otherwise  it  would  go  down. 

Whatever  may  be  said  against  consolidation  of 
railroads,  it  appears  to  be  a  fact  that  roads  owned 

are  in  far  bet- 


To  insure 
a  t  hrce-way  cock  is  provided,  erne 
connects  with  the  train-pipe,  a  second  with  the 
exhaust  and  a  third  with  the  main  reservoir,  the 
latter  branch  having  a  spring  valve  of  resisting 
power  equal  to  the  reserve  force  which  it  is  desired 
to  retain  in  the  main  reservoir,  and  a  supplemen- 
tary passage  leading  around  the  valve  from  a 
point  below  it  to  the  interior  of  the  cock.  By  an 
additional  turn  of  the  handle  the  supplementary 
passage  is  opened  into  the  train-pipe,  and  the 
reserve  force  of  compressed  air  thrown  suddenly 
upon  the  triple  valves  under  the  several  cars,  cut- 
off communication  between  tlie  auxiliary  res- 
and  brakc-cvlindera. 


railroads,  it  appears 
by  strong  and  weait 
ter  condition  than  o 


Indeed  the  gener- 
al trunk-lines  and 


CONSTRICTION  TENDER  IVR  RAILROADS. 

The  car  is  provided  with  a  winged  truss  frame 
and  a  detachable  derrick  or  boom.  Suitable  tracks 
are  placed  upon  the  car, on  which  trucks  are  adapt- 
ed to  run.  Resting  upon  a  platform  supported  on 
posts  is  a  drum  shaft  capable,  of  longitudinal  move- 
ment,and  which  is u cylindrical  and  square  portion, 
a  rigid  and  a  loose  socketed 

ward  and  forward  upon  the  loom  or  derrick. 

HYDROCARBON  FURNACE. 

This  improved  furnace  consists  of  the  eombina- 
t  ion  of  a  bat-wing  injector  and  the  water  legs  of 
the  boiler,  the  steam  pipes  covered  with  refractory 


ally  good  condition  of  the  great 
of  their  branches  is  a  credit  to  those  companies. 
If  these  roads  are  backward  in  some  things,  such 
as  introducing  the  beet  systems  of  "signaling," 
"  blocking,"  and  of  •'  interlocking  appuratva," 
they  are  certainly  up  in  otlier  matters 
steel  rails,  iron  bridges,  etc. 

SAFETY. 

A  little  attention  to  railroading  will 
sliow  that  safety  in  railroad  travel  is  the  price  of 
incessant  vigilance.  That  a  Btretch  of  three  hun- 
dred mill's,  extending  across  a  State  is,  every  foot 
of  it,  perfectly  safe  to-day,  is  not  proof  positive 
that  it  will  Is-  so  to-morrow,  though  the  broken 
rail  or  washed  culvert  is  the  subject  of  constant 
search. 

PIt<  rrKcTIUN  OF  RAILROAD  STRUCTURES. 
The  life  of  railroad  plant  is  not  great.  New 
roads,  with  iron  rails  and  wood-n  structure*,  will 
need  renewals  for  the  most  part  within  ten  venrs. 
Rails  endure  according  to  traffic  and  for'  light 
traffic  will  run  ten  years.  Ties  will  mt  out  in  from 
five  to  eight  years.  Culverts,  cattleguards,  etc., 
about  the  same.  Oood  wooden  bridges,  when 
new.  will  be  dangerous  in  ten  years  unlnsi  cov- 
ered.   It  covered  at  all  it  should  be  done  within 

I  two  years  after  building;  otherwise  the  timber  be- 
comes affected  w  ith  drr  rot  at  the  heart.  This  de- 
cay might  perhaps  better  be  called  blimt  rot,  be- 

i  cause  it  is  hidden.  A  wooden  bridge,  nicely  cov- 
ered and  painted,  may  nmicar  to  be  In  the  best  of 

I  condition,  but  really  be  in  the  very  worst.  Joints 
in  the  lower  chord  of  such  bridges"  are  seen  to  be 
nulling  out  by  the  locks  splitting  off.  In  such 
case*  when  the  timbers  are  sounded  with  a  boring 
bit  the  latter  will  find  sound  wood  for  2  or  8  in., 
when  suddenly  the  bit  may  take  a  jump  of  *  or  fl 
in.  through  a  dry  rot  hole.  Such  well-covered  and 
well-appearing  bridges  are  found  not  to  have  been 
covered  under  about  three  years  after  building. 
Equally  good  uncovered  bridges,  even  better,  ten 
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year*  uld,  have  been  found  than  those  of  equal 
age,  well  covered,  in  which  the  covering  vu  de- 
layed three  year*.  It  appears  that  after  three 
rears  of  cxpiwure  to  open  weather  a  brid)<e  in 
florsxied  to  a  life  of  only  about  ten  yeara,  covered 
or  uncovered. 

But  by  prompt  covering  of  wooden  bridges  the 
life  is  more  than  doubled,  from  which  it 
that  the  practice  of  covering  sue 
highly  economical. 

It  ia  sometime*  the  practice  to  cover  simply  the 
busses,  and  it  in  necessary  in  "  half  Howe "  or 
"pony"  truaaea  of  wood.  This  leaves  the  floor 
rrstrm  exposed,  and  any  sap  wood  about  tlw-  flour- 
beams  or  the  stringers  ia  soon  eaten  away  with  de- 
ray.  Hap  is  of  but  little  worth  after  three  vears 
exposure,  even  when  free.  But  heart  wood  is 
often  perfectly  sound  at  ten  or  fifteen  yitirs.  Sao 


WOODCf  BHItMIEs. 


The  prevailing  wooden  bridge  is  the  Ho' 
It  consists,  as  generally  put  up,  of  an  upper  and 
lower  chord,  connected^  by  vertical  tie-rods  run- 
ning through  with  nuts  at  both  enda;  the  latter 
dividing  the  span  into  panels  containing  braces 

ami  counter-braces.  The  chords  usually  are  made  (ridges'  an  appreciable  "rise  of  "the  second 
of  four  stick*,  side  by  side,  with  blocks  or  "keys  "  occurs  when  the  train  gets  fairlv  on  the  first 

notched  in.  but  leaving  a  space  between  all  the  .»„.»..„«.  

sticks.   Chordjwltorunthrough  [j^^^^  THE  CONSTRUCTION  AND  MAINTENANCE 


whole  width  of  the  chord*,  so  that  the  trusses  are 
quite  stable  in  erect  position. 

Deck  bridge*  always  have  sway  bracing,  but  in 
some  rases  much  stronger  than  others.  Where 
several  spans  of  wood  bridges  are  contiguous,  in 
some  cam  Imth  or  all  are  made  continuous  from 
span  to  span.  In  oilier  cases  only  one  chord  will 
be  continuous.  Diagrams  taken,  as  hereafter  ex- 
plained, have  shown  t* 


OF  PUBLIC  ROAIXS. 


i  perfectly  sound  at  ten  or  fifteen  years.  Sap 
wood  is  so  comparatively  worthless  that  some 
i  specify  that  not  over  8  per  cent,  of  sec- 
of  timbers  shall  be  sap.  It  is  an  excellent 
lion  to  thus  limit  the  sap  wood,  because  it  is 
ally  of  no  value.  In  existing  bridges  aap 
rot  has  reduced  the  section  of  chords,  as 
estimated,  from  10  to  30  per  cent.,  the  remainder 
bring  sound.  Uneovrrcd  flooring,  should,  there- 
for*, be  watched,  and  wlien  the 
weak,  as  hv  observed 
<  should  be  added. 

J  is  an  excellent  practice,  and  ila  power 
for  prolonging  the  life  of  wood  ia  not  confined  to 
free  or  external  surf  noes,  but  internal  as  well,— 
that  i-  to  illustrate,  lower  chords  have  been  ex- 
amined where  the  wooden  "clamps  and  keys" 
were  laid  in  white  lead,  or  sometimes  in  red  lend, 
and  surh  are  sound  and  strong  to  a  greater  age 
than  nnpalnted. 

A  close  joint  in  wood,  where  exposed,  is  far  worse 
thau  open  join  t  of  small  space  sufficient  for  air  to  pas* 
From  this  fact  it  appears  that  wood  contracts  have 
been  avoided  by  using  iron  "  clamps  and  keys  "  in 
lower  chords.  Some  engineers  make  iron  damps 
or  blix-ks  with  a  sjwu-e  for  ventilating  between  wood 
anil  iron,  the  bearings  being  quite  narrow.  These 
have  in ren  good  results,  and  point  to  the  value  of 
ventilation. 

As  to  ventilation  in  general,  all  coverings  should 
haw  the  main  bridge  limbers  free  for  air  to  cir- 
culate shout  them.  For  instance,  the  hoarding 
il»tix  the  aides  of  trusses  should  lie  firmd  out  bv 
tin  •trips  being  nailed  to  the  Into  slong  the 
taMihove  the  lower  chord  an- 1  tie  low  the  mipcr 
cftotl.  and  not  on  the  chords  themselves.  Then, 
s-*e*  the  boarding  is  nailed  upon  these  girts,  it 
tfaods  out  free,  so  that  air  ean  freely  go  all  about 
the  chorda. 

Iii  some  instances  chords  hare  been  found  cov- 
ered with  tin,  the  same  being  fitted  about  the 
braces  and  nailed  to  the  chords,  so  as  to  appear 
lixe  $irrag  protection  to  the  chords  beneath.  Hut 
this  is  believed -to  be  worse  than  no  covering  what- 
ever,  from  the  simple  fact*  that,  first,  water  will 
"uric  in  at  the  numerous  joints;  and,  second, 
be  held  there  by  the  tin  covering.     If  the  tin 
could  he  carried  away  from  the  wood  by  a  3 
spare,  the  latter  being'  allowed  for  ventilation,  it 
will  serve  a  good  purpose  when  it  is  made  tight. 
These  conditions  are  really  met  in  "  combination  " 
bridges;  that  ia,  in  such  as  have  wood  upper  chord 
braces  and  end  pissta,  but  with  iron  tics  and  lower 
chords.    The  upper  chorda  are  readily  covered 
with  tin,  because  nothing  protiudes  above  to  pre- 
vent.  The  brace*,  or  vertical  pieces  generally,  do 
not  need  covering,  as  it  is  found  that  the  wet  so 
rapidly  escu|>e*  a*  to  leave  the  I  traces  soon  dry. 

Special  pains  shoald  be  taken  to  keep  wet  oat  of 
close  places  in  wood.  For  instance,  in  deck  bridges 
(llowesi,  water  is  apt  to  leak  through  the  roof,  as 
it  is  difficult  to  lay  a  roof  among  the  ties,  floor- 
boams,  string,  etc.,  in  the  floor  system  and  get  it 
tight.  In  such  cases  the  sway  braces  are  apt  to 
carry  the  water  which  falls  upon  them  down  upon 
the  lower  chord.  This  lias  been  avoided  very 
neatly,  cheaply,  and  efficiently  on  the  Lake  Shore 
*  Michigan  Southern  Railway.  >■>  making  a  **« 
cut  across  the  top  and  edges  of  the  sway  braces, 
and  driving  in  a  collar  of  sheet  iron  or  tin,  which 
and  thus  heading 


of  chord  to  draw  all  together.     In  short 
the  sticks  run  from  end  to  end.    But  for  length* 
greater  than  about  40  ft.,  pieces  are  put  in  so  as  to 

break  joints.    In  upper  chords  these  simply  abut     This  is  the  title  of  one  of  the 
against  each  other,  but  in  lower  chords  clamps  are  ports  presented  to  both  Houses  of 
used  to  made  tension  splices.    Those  clamps  are  which  go  far  to  redeem  the  English 
generally  of  oak  wood:  sometimes  only  one  is  used  " 
to  a  splice,  but  more  often  two,  one  on  each  aide 
of  pieces  joined.  A  chord  bolt  goes  through  near 
each  end  of  a  clamp.  The  earliest  point  of  failure 


in  a  wooden  bridge  is  at  the  locks  of  these  clamp 
either  on  the  clamp 
hooks  of  the  chord. 


th  e  interh 
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from  being  so  much  waste  paper.  The  publica- 
tion contains  a  number  of  reports  from  Her  Maj- 
esty's representatives  in  the  various  European 
States,  and  will  be  valuable  as  showing  the  prac- 
tice pursue- 1  in  these  various  states  for  the  con- 
As  we  intend  to  abstract  this  report  pretty  freely, 
we  shall  not  do  more  at  present  than  call  attention 
to  it,  and  refer  to  its  contents  generally.  The  re- 
ports are,  perhaps,  more  statistical  than  scientific, 
and  more  directly  applicable  to  the  question  of  how 
certain  necessary  moneys  are  obtained,  thanks  to 
the  question  of '  the  sise  of  the  granite  or  i  ' 


Two  of  these  splices  are  never  found  opposite  in 
a  chord,  but  break  joints,  so  as  to  allow  one  joint 
to  each  panel.  In  this  way  the  so-called  keys  help 
to  form  the  slice.  There  are  always  two  main  j 
braces  and  one  counter  brace  between  in  each 
pawl.    The  former  always  incline  toward  the 

middle  span  point.    In  moderate  spans  there  are  I  stones  used."  Such  info 

always  two  tie  rods  at  each  inter-panel  point,  but  I  itself  be  very  valuable,  inasmuch  as  it  enables 
in  long  sinn*  there  may  be  three  at  the  ends  of  |  comparisons  to  be  made;  and  If  the  cost  of  well- 
tru«.  The  largest  of  these  rods  are  S  inches  In  constructed  and  well-maintained  roads  in  other 
diameter :  almost  always  threaded  without  en-  countries  can  be  shown  to  be  less  than  the  corre- 
largement  of  ends.  These  ties  draw  against  straps  spending  costs  here,  the  matter  Bhould  be  fully 
on  the  ouaide  of  the  chords,  running  from  1x4  considered.  The  question  of  cost  depends  on 
down  to  i  x  a  in  section,  ami  long  enough  to  ex-  method  or.  material.  U  good  material  is  at  F 
tend  the  width  of  the  chord.  The  braces  almost  then,  of  course,  the  cost  ia  com  pan  ' 
always  set  square  against  iron  angle  blocks.  The  but  these  reports,  to  have  given  the  g 
best  of  these  blocks  have  flanges  to  prevent  the  est,  ahould  have  given  more  details  as  to  materials 
braces  from  falling  out  of  place.  These  blocks  naed.  how  and  whence  obtained, 
are  often  found  broken,  but  the  breakage  is  evi-  [|  wi[\t  perhaps,  be  best  to  take  the  countries 
I  dently  due  to  carelessness  in  drawing  up  the  tie  somewhat  in  the  order  given.  Thus; 
rods  too  tight  upon  the  braces,  because  on  some  Austria  has  roads  both  undei  and  not  under 
1  roads  these  breaks  are  very  numerous,  while  on  state  control.  The  former  are  under  the  euperri- 
others  the  same  make  of  blocks  are  never  found  Mion  of  the  Government,  and  the  money  required 
broken.  Road-masters  say  they  find  difficulty  in  for  them  is  stated  in  the  Council  Budget.  The 
g  men  to  draw  their  ties  up  pro|ierlv  upon  , 
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i  np  properly  upon  material  used  for  mending 


lepths  of  these  trusses  vary.  Short  spans,  or 
nv  "  trusses,  sometime*  also  called  half  trusses, 
from  about  8  to  13  feet  height.  Full  tnowrs 
for  longer  spans  are  usually  about  30  feet.  The 
-multi  r  tnt—es  h:m  ,,l,.ui  three  or  f.c.ir  Hour 
beams  per  panel,  while  the  larger  have  five.  They 
slways  rest  upon  the  chords. 

When  wooden  bridges  show  sign*  of  failure  the 
speed  of  trains  is  often  reduced  till  a  remedy  is  ap- 
plied, either  in  strengthening  the  bridge  or  bv  re- 
newing it.  Two  wars  of  strengthening  a  Lime 
bribes  are  in  use.  One  consists  of  springing  a 
wooden  arch  from  the  abutment*, 
iron  skew  backs,  placed  about  8  ft 


cct  down,  and 
ps  of  the  trusses. 


Lower 

Austria  is  of  a  very  inferior  quality,  so  much  so 
that  some  years  ago  a  reward  was  offered  for  the 
discorerynf  some  suitable  and  more  solid  substance, 
I  ait  without  practical  result.  In  Bohemia  really 
good  material  vlaoJiltlieobtninable.alBO  in  Moravia, 
Silesia,  ami  the  Tyrol,  where  granite,  gneiss,  and 
hard  limestone  are  available.  The  total  length  of 
State  rwd»  is  19,375  kilometers,  and  a  decree  of 
1KW  ordered  that  these  roads  should  have  a  max- 
imum width  of  9  44  metres  (80  feet).  More  recent- 
ly this  has  been  increased  to  13  metres. 

The  Austrian  Government  have  of  late  paid 
much  attention  to  the  condition  of  the  mads,  and 
many  systems  have  been  tried  for  the  improve- 
ment of  their  maintenance  and  repair.  At  one 
time  must  of  the  work  was  done  or  contract, 
various  portions  being  let  off  on  leases  of  nine 
year*,  the  contractor  receiving  a  certain  sum 
for  tin-  material  required,  and  also  for  the 
repair  of  the  bridges ;  but  the  actual  wages 
of  the  road-cleaners  were  paid  by  the  Gov 
The  fault  of  this  system 


placed 

rising  at  mid -span  nearly  to  the  t. 
Each  case  requires  four  arched  rib*,  one  on  curb 
I  side  of  each  truss.  From  the  arches  the  trusses 
'  are  suspended  bv  rod*.  Hut  this  method  ia  too  ex- 
i  pensive  for  on  old  bridge;  it  is  more  common  for 
a  light  bridge  otherwise  goisL  The  second  way  to 
doctor  the.  bridge,  and  which  is  very  common  for 

old  bridges,  is  to  put  a  trwtle.  bent  under  at  the  |  tint  niad -cleaners,  who  were  paid  by  the  State, 
third  or  quarter  span-  A  pile  bent  is  sometime* 
used  instead  of  a  trestle  bent.  The  objection  to 
placing  the  bent  at  the  middle  is  the  fact  that  the 
counter-braces  near  the  middle  in  that  case  lie- 
come  main-braces.  Some  le*»  considerate  road- 
ters  place  the  doctor  at  the  middle,  however, 
as  the  carrying  power  of  a  trus*  varies  inverse- 


dependent  on  the  contractor  for  their 
places,  and  it  was  not  possible  to  form 
nny  just  estimate  of  the  amount  of  work  on 
the  roads  so  many  years  in  advance.  This  and 
many  other  contract  schemes  all  proved  un- 
successful, and  the  state 
under  the  administration  of  the  i 


off  any  water  which  may  find  Its  way  through  the 
floor  or  roof  above,  and  alight  upon  the  sway 
brace  to  come  trickling  down  upon  the  lower 
chord. 

Bat  though  tin  may  be  suitable  to 
chords  as  above  explained  with  reast 
Irility.  yet  a*  u  main  roof  covering  over 
of  Howe  bridges  it  appears  to  be  utterly  wor 
less,  for  the  reason  that  the  sulphurous  fumes  of 
the  smoke  from  the  locomotive  soon  eats  the  tin 
roof  through  like  a  big  |iepner-box  lid.  Indeed 
this  action  has  been  observed  upon  heavier  masses 
of  iron  than  tin  ;  the  truss  rods  even  liaving  been 
observed  in  badly  rusted  or  pitted  condition,  with 
a  weakening  of  prohatilv  5  to  10  per  cent.  The 
latter  has  been  observed  to  be  most  serious  In  low 
lands,  such  as  would  be  freuentod  by  fogs.  The 
moisture  of  the  bitter  deposit*  upon  the  rods  and 
absorbs  the  acids  of  the  smoke.  The  iron  is  tlien 
» etched  more  or  Irs*  seriously.     Hod*  for  such 


ly  as  the  square  of  the  span,  other  things  being  [  it*  duly  appointed  officials, 
equal,  it  appears  that  the  strength  of  a  bridge  is 
nearly  doubled  by  placing  a  support  at  the  one- 
quarter  point,  such  trestle  bent*  are  carefully 
watched  to  guard  against  washing  out  by  the 
stream.  In  nigh  water  such  a  trestle  bent  is  n 
treacherous  affair,  a  pile  bent  being  far  preferable. 

The  lateral  bracing  in  bridges  is  almost  always 
about  the  same.  vix..  about  li-6  braces  and  U  tie  autumn, 
rods,  and  the  same  from  end  to  end  of  bridge,  work 
These  are  usually  in  the  plane  of  the  lower  chords 
and  also  upper.  No  difference  is  made  in  the 
strength  of  the  lateral  bracing,  as  far  as  ohecrved, 
for  straight  or  curved  track,  though  it  is  certain 
that  the  centrifugal  force  of  a  train  running  on  the 
"  track  over  a  bridge  will  give  cause  for 

which  are  considerably  greater  than  of  a  large  quantity  of  material  on  the  roads  in  the 


There  are  now  3,471*  road-cleaners  regularly  em- 
ployed on  these  roads,  as,  with  a  view  to  economy, 
their  number  has  of  late  years  been  very  much 
reduced,  thus  making  the  total  length  fof  which 
each  one  is  held  responsible  amount  to 
H  kilom.  These  men  earn  from  IS  to  84 
florins  a  month,  and  in 
when  there  is 
the  roads,  they  are  allowed  a  certain 
number  of  extra  laborers.  The  inspectors  liave 
been  reduced  from  586  to  414,  each  having  80.83 
kilom.  in  charge. 
The  technical  method  of  repair  now  in  use  I* 


mucli  heavy 


generally  acknowledged  to  be  the  most  practicable 
and  economical,  and  consists  in  the  laying  down 


for 


track.  One  element  of  colli  pensation, 
exists  in  the  fact  that  bridges  under 
curved  track  are  usually  wider,  so  as  to  allow 
equal  clearance  room,  ana 
trussing.  Trusses  are  not 
of  curves  on  the  bridge. 

Through  bridges  of  wi 
ing.   The  chorus  of  the 


pring  and  autumn,  and  in  the  continual  repairing 
of  all  defects,  and  in  the  clearing  off  of  all  dust 
and  mud  by  the  road-scraper*.  Another  system 
that  was  at  one  time  tried  was  the  so-called 
"patch  system"  ipoint-d-temi—),  by  which  the 
mail*  had"  to  be  cleared  of  all  dust  and  mail,  the 
sway"  brae-  rut*,  wheel-tracks,  and  other  defect*  filled  up  with 
MB  84  to  80  gravel,  and  the  soil  round  the  damaged  part  had 
inches  in  breadth,  and  the  floor-beams  extend  en-  also  to  be  loosened  and  afterwards  beaten  together 
tirely  over  to  the  outside*.  Tins  keeps  the  lower  until  a  consolidation  of  the  two  parts  wo*  obtained, 
chord  In  position.   The  braces  cover  about  the  i  thus  forming  a  smooth  and  even  surface,  with  the 
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proper  tunoaot  of  slope  required  to  drain  off  all 
wet. 

The  difference  in  these  two  system*  in  that  the 
formrr  requires  a  greater  amount  of  material  and 
the  latter  more  labor,  but  it  waa  found  on  trial  to 
be  far  too  nadir,  and  that  the  nap  of  the  rollers 
necesaary  waa  in  many  cum*  uttcndrd  with  great 
diffii  uliles.  and  also  on  account  of  the  small  num- 
ber of  roads  constructed  on  the  macadcmtxrd  prin- 
ciples, so  the  Government  have  no  w  again  returned 
to  the  former  system. 

The  other  road*  an?  either  provincial,  district,  or 
municipal,  according  a*  they  are  maintained  by 
province,  a  district  committee,  or  a  muuici- 
It  will  suffice  If  we  refer  to  the  districta. 
In  those  province*  where  diatrict  representative 
bodies  exist,  aa  in  Htvria.  the  Tyrol,  Bohemia  and 
Galicia.  the  diatrict  road*  are  under  the  direct  con- 
trol and  management  of  the  diatrict  committee* : 
but  in  the  other  provinces  committees,  compoaed 
of  from  five  to  fifteen  memlwra,  are  elected  for 
three  years  by  the  rarioua  diatricta  according  to 
their  size  and  extent.  The  highest  taxpayer,  and 
also  a  member  of  the  Permanent  Committee  of  the 
Provincial  Diet,  are  always  appointed  to  arri'e  on 
each  committee,  but  no  remuneration  is  made  to 
any  of  the  members  for  their  aervices  beyond  a 
right  tn  charge  expense*. 

The  cost  of  maintenance  and  construction  uf 
these  roads  is  provided  for  by  rate*  levied  in  pro- 
portion to  the  amount  uf  direct  taxes  paw!  by  the 
inhabitants.  These  committees  have  the  power  to 
raise  the  tax  up  to  15  per  cent-  of  the  total  amount 
of  the  above  taxation,  but  should  any  further  in- 
crease be  necessary  tbe  consent  of  the  Diet  must 
he,  obtained.  In  the  j  oorcr  districts,  where,  on  ac- 
count of  the  small  amount  of  taxes  paid,  it  is  found 
impossihle  to  raise  a  sufficient  sum  for  the  proper 
maintenance  of  the  road*,  assistance  is  given  hy 
the  provincial  government  from  a  fund  provided 
for  that  purpose  ;  and  for  any  special  outlay,  such 
as  the  construction  of  bridges,  etc.,  advances  or 
loons  are  often  granted  without  any  payment 
of  interest.  The  cleaning  and  repairing  of 
both  the  provincial  ami  district  roads  is  carried 
on  by  regularly  appointed  road  cleaners,  to 
whom  certain  portions  of  mad,  from  two  to 
four  kiloms.  in  length,  arc  allotted,  and  for  whose 
maintenance  and  condition  thev  are  held  respon- 
sible, a  certain  number  of  day  laborers  being 
allowed  them,  according  a*  thev  "may  be  required! 
The  regularly  appointed  pro  vincia  I  or  district  road- 
cleaner  earns  from  20  florins  to  SO  florins  a  month, 
and  has  a  claim  to  a  pension  when  unable  any 
longer  to  perform  hi*  duties.  Technical  engineers 
are  also  appointed  for  each  district  by  the  provin- 
cial government  to  inspect  and  superintend  all 
works  of  importance,  such  as  the  renewal  or  con- 
struction of  roads  and  bridges. 

The  provincial  and  district  roads  ought,  according 
to  law,  to  he  constructed  on  the  uuicailamised 
principle,  and  with  a  breadth  of  6  metres,  not  in- 
cluding the  space  necessary  for  ditches  or  for  the 
planting  of  trees.  The  macadamizing  of  the  cen- 
ter part  of  these  roads  consists  in  laying  n  founda- 
tion of  broken  stones  of  a  depth"  from  15  to  20 
oentiin.,  with  a  covering  of  15  centim.  of  gravel, 
and  with  an  incline  of  1  In  IS;  but  owing  to  the 
great  expense  involved  in  this  process,  it  is  only 
adopted  in  the  construction  of  new  roads,  or 
those  where  the  traffic  la  very  heavy,  the 
older  roads  beingalmost  all  constructed  without 
the  first  layer.  The  planting  of  all  provincial  and 
district  roads  with  tress  at  a  distance  of  30  metres 
apart  is  also  legally  authorized.  The  construction 
and  reconstruction  of  bridges,  canals  and  dykes  is 
cuned  out  in  as  solid  a  manner 
older  ones  being  now  replaced  hv 
bricit.  and  iron,  and  where  the  safety  of  the  t 
flc  requires  it.  large  curb  and  corner  stones  _ 
placed. 

A  special  class  of  district  road*  must  also  here  be 
mentioned,  viz. :  those  leading  to  railway  stations 
or  large  industrial  establishments,  the  cost  of 
maintenance  and  const  rectum  being  in  general 
divided  between  the  persons  interested.  Turnpike 
charges  have,  since  the  year  187(1,  been  abolished 
on  the  provincial,  but  still  exist  on  many  of  the 
district  anil  munici|*»l  roads,  and  tolls  are  often 
levied  for  t  he  maintenance  ami  repair  of  bridges.— 
The  ( Wracf  Jimrnal  of  UmHim. 
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place  the  eye  close  to  the  blade,  and  move  the 
stand  so  as  to  bring  the  blade,  string,  and  polar 
star  into  line.  Place  the  table  so  that  tbe  star 
shall  he  seen  very  near  the  slat  in  tbe  window. 
Let  this  he  done  half  an  hour  before  the  greatest 
elongation  of  the  star.    Within  four  or  five  min- 


propertv;  they  can  raise  money  by  local  taxation 
for  public  uses,  such  *s  roads  and  bridges,  if  more 
than  the  county  allowance  ia  needed.  Tbe  dis- 
tinguishing feature  of  the  Sew  Yoik  system  of 
local  government,  as  compared  with  Ihe  New  Eng- 
land system,  is  the  great  power  of  the  county 


ntc*  after  the  first  alignment  the  star  will  have  the  .tailrol  of  its  towns.  New  lork  bis  a  corn- 
moved  to  the  east  or  west  of  the  string.  Slip  the  promise  system,  combining  the  beat  features  of  tbo 
table  or  the  knife  a  little  to  one  side,  ami  align  New  England  town  and  of  Um  Southern  rounty. 
carefully  as  before.  After  a  few  alignments  the  Emm  the  New  York  system  baa  developed  that  of 
star  will  move  along  the  string— down,  if  tlie  Illinois,  Michigan  and  Wiscnuam. 
elongation  is  west;  up.  if  east.  On  the  first  of  Local  SKLF-GovgRXKENT  I3f  PENNSYLVANIA,  BT 
June  the  eastern  elongation  occurs  about  half-past  R  L  GoflJ)  —In  early  colonial  times,  under  the 
two  in  the  rooming,  and  as  daylight  comes  on  auminjftrfltj(OT  of  the  Duke  of  York,  the  town  or 
abortly  after  the  otiservation  is  completed,  I  pre-  was  the  center  of  local  life.  County  gov- 
fer  that  time  of  year.  Tbe  time  of  meridian  ,  ernment  did  not  practically  exist.  All  town  officers 
pa--«age  or  of  the  elongation  can  be  found  in  al-  Wrn  thr  management  of  a  constable  and  a 


most  any  work  on  surveying.  Of  course  the  ob- 
server should  choose  a  calm  night. 

In  the  morning  the  transit  can  be  ranged  with 
the  knife  blade  and  string,  and  the  proper  angle 
turned  off  to  the  left,  if  the  elongation  is  east :  to 
the  right.  If  west. 


i- right.  If  west.  ,  production  of  the  English  system.  In 

Instead  of  turning  offthe  angle,  as  abate  dls-  j  £  of  ,mmrirtary  rule  tbe  town  lost 
died.  I  measure  200  or  900  ft,  northward,  in  the  Bnd  ^  became  most  I 

rectlon  of  the  string,  and  compute  the  offset  in  CfHInty  (-,mrt  of  Quarter  Session 
et  and  inches,   bet  a  stake  in  the  ground,  and  „_„,„  „»  ....horliv  and  rates  were  kx 


cribed. 
directlot 
feet  uud  inches, 
drive  a  tack  tn  the  usual  way. 
Suppose  the  distance  is  250  ft.  and  the  angle 


1  40.  then  the  offset  will  be  7.271  ft.,  or  7  ft.  8, 
in.  A  minute  of  arc  at  the  distance  of  250  ft.,  is 
i  of  an  Inch  ;  and  this  is  the  most  accurate  way, 
for  the  vernier  will  not  mark  so  small  a  space 
accurately. 

AS  OLE  or  KLCi.viiATlON. 
This  should  Iss  computed  by  the  surveyor  for 
each  observation.   The  distance  between  the  star 
and  the  jsile  is  continually  diminishing,  and  on  t  ot  powers. 


board  of  oversrera,  who  promulga  ed  constitutions 
and  by-laws  and  adjudicated  petty  cases  in  the 
"  Tnwne  Court."  This  body  also  looked  after  Urn 
ecclesiastical  interesta  of  the  parish.  The  local 
administration  of  this  period  was  essentially  a  re- 
tlish  system.  In  the  early 
its  former 
prominent. 

County  Court  of  Quarter  Sessions  was  the 
center  of  authority,  and  rates  were  levied,  mavda 
opened,  ln-idgra  constructed,  and  the  p«K>r  cared 
under  county  direction.    Subsequently  the. 

transferred 


lor  under  county 
charge  of  paupers  I 


» and  suprr- 
cntailcd »y 


highways  was  t 
to  tbe  township,  on  which  Ihe  overseers  and  t 
visors  laid  rates  to  cover  e 
these  burdens. 

The  Pennsylvania  system  at  tbe  present  time  is 
a  compromise  between  the  town  polity  of  New 
England  and  the  county  administration  of  the. 
Southern  States.  The  system  aims  at  a  partition 
ot  powers.  There  is  no  town  meeting  where  the 
nuory  I,  1882,  was  1 '  18  48 '.  There  is  a  slight '  people  may  come  together  and  frame  by-laws  for 
annual  variation  In  the  distance.  Julv  1,  1862,  it  |  their  own  government.  Neither  is  the  lown- 
will  Is-  1  ID  20  .  If  from  this  latter  quantity  the  ship  represented  by  a  supervisor  upon  Ihe  County 
observer  will  suhstract  16  for  1883,  and  the  same  Board  as  in  New  York.  Michigan.  Illinois,  and 
quantity  for  each  succeeding  year  for  the  next  other  of  the  Northern  and  Northwestern  States, 
four  or  live  veuru.  no  error  so  great  as  one-quarter 1  The  township  officers  have  the  power  to  levy  a 
of  a  minute  will  be  made  in  the  position  of  tbe  road  tax.  but  ouly  on  the  basis  of  the  last  adjusted 
meridian  as  determined  in  the  summer  months,  wunty  valuation.  County  assessments  are  made 
If  winter  observations  are  made,  the  distance  in 
January  should  be  used.  The  formula  for  comput- 
ing thr'angle  of  elongation  is  easily  made  by  any 
one  understanding  spherical  trigonometry,  and  is 
R  x««-  Pa&rdiAt. 

this :  

cos.  lot.  gation.  I  political  power.    It  regulates  affairs  directly  I 

As  an  example,  suppose  the  time  is  July,  1882,  ,i«  officers  are  responsible  to  the  people  for  the 
and  the  latitude  40  .  Then  the  computation  being  exercise  of  administrative  control.  [This  paper 
made,  the  angle  will  be  found  to  be  I'  43  34  .  A  was  read  befoie  the  Pennsylvania  Historical 
difference  of  six  minutes  in  the  latitude  will  make  Society.  May  1,  188?,  and  is  now  in  press.] 
less  than  10  difference  in  the  angle,  as  one  i-an 
see  by  trial.  Any  good  state  or  county  map  will 
give  the  latitude  to  within  one  or  two  mile*— or 


county  valuation.    County  I  

to  defray  tbe  ordinary  expenses  of  local  govern- 
ment. The  poor  are  usually,  though  n  it  always,  a 
county  charge,  and  v. hen  such  is  the  case  are  sup- 
ported from  the  geucrul  county  fund.  Tbe  county 
is  the  leading  local  uuil  and.  under  the  conunon- 
=  sin.  of  angle  of  elonga-  wealth,  may  be  said  to  wield  the  largest  share  of 


The  facts  being  as  here  stated,  tho  absurdity  of 
the  Ohio  law,  concerning  the  establishment  of 
countv  meridians,  becomes  apparent.  The  longi- 
tude has  nothing  at  all  to  do  with  the  meridian  ; 
and  a  difference  of  *lt  wife*  in  latitude  makes  no 
appreciable  error  in  the  meridian  established  a* 
here  suggested,  win 


u«  Illinois,  by  Al- 
Shaw. — Tbe  local  institutions  of  the  Weat 
si.- not  novelties  nor  t xperiineota.  In  main  feay. 
tun  s  they  reproduce  those  social  arrangements 
under  which  the  Anglo- Union  insists  upon  living, 
wherever  he  may  be  tiansplanted.  Illinois  may 
he  taken  aa  Ihe  model  western  State  In  respect  to 
local  government.  The  precise  form  which  its  in. 
stitutiona  have  assumed  has  oeen  largely  shaped 
hy  the  Slate's  history.  Illinois  illustrates  the  ten. 
the  statute  miuire*  the  dvnvj  migration  to  follow  the  parallels  of  rati. 
,  a  tetmtrl,  which  i«  fifty  ,U()v  ju  southern  half  was  peopled  from 
fttt.  There  arc  some  other  things,  besides  the  g^thcri.  States,  espcciallv  Virginia,  while  men 
ways  of  Providence,  which  mav  Is?  said  to  be 
"  past  finding  out."  It  is  not  probable 
veyor  would  err  so  much  ns  f Aire  mile*  in  his  lat- 
tude:  but  should  he  do  so,  then  the  error  in  bis 


from  New  Holland  and  Ne 


meridian  line,  resulting  from  the  mistake,  will  he 
five  arronds.  and  a  line  one  milt  long,  run  on  a 
of  the  way.  will  vary  but  an  inert 


he  way, 
the  tn* 


..  York  occupied  tbe 
that  ■■nr.  north*.,,,  half.  The  rentiers  brought  Iheir  ideas 
and  habits  wilh  them.  The  New  England 
came  from  self-governing  agricultural  i 
tics,  where  the  people  made  laws,  chose  c 
and  voted  local  tuxes  in  the  democratic  "  tow  n 
meeting."  The  New  England  county  waa  little 
more  than  •  name; .  the  lownahip  waa  the  real 
political  uniL   Tbe  Virginia  settlers,  on  the  other 


Surveyors 
linable. 
McFarlamd. 


The  following  process  has  been  used  hy  the 
undersigned  for  ruanv  years.  The  true  meridian 
can  thus  be  found  within  one  minute  of  are  : 

Dirfrfiow*.— Nail  a  slat  to  the  north  aide  of  an 
upper  window— the  higher  the  better.  Let  it  be 
25  feet  from  ll;e  ground,  or  more.  Let  it  project 
about  three  feet.  Near  the  end  suspend  a  ptuinb- 
bob,  and  have  it  swing  In  a  bucket  of  water.  A 
lamp  set  in  the  window  will  render  the  up|*?r  part 
of  the  string  visible.  Place  a  smalt  talile  or  stand 
about  20  feet  south  of  the  plutiib-lxdi,  and  on  its 
south  edge  stick  the  small  blade  of  a  i--l.it  knife; 


LITERATURE. 

Local  OovgiuoriNT  in  Nrw  Yoiut,  by  E.  W. 
Bruis.— The  management  of  local  affairs  in  New 
Netherlands  was  in  the  hands  of  village  magis- 
trates nominated  by  the  people  and  confirmed  by 
the  Governor.  With  Ihe  influx  of  immigrant* 
from  New  England,  after  the  conquest  of  New 
Netherlands  by  the  English  in  1664,  came  impor- 
tant modifications  of  the  Dutch  system  of  local 
government.  In  1684,  New  York  was  divided  into 
counties.  This  English  unit  of  administration 
still  obtains  an  important  place  in  the  local  auton- 
omy of  the  above  State.  The  county  is  compoaed 
of  towns  from  thirty  to  sixty  square  mile*  in 
area.  Powers  of  county  legislation  arc  invested 
in  county  boards,  consisting  of  the  supervisors  or 
heads  of  tbe  several  towns  forming  the  larger 
unit.  The  county  boards  issue  warrants  for  Ihe 
collection  of  all  taxes  in  support  of  roads,  bridges, 
erection  of  court-houses  and  other  county  pur- 
puses.  Town  assessors  report  to  the  county 
authorities.     All  purely  local  officers  are  elected 

The 


south  edge  stick  the  small  hlade  of  a  jsxkct  knife;  by  the  towns  in  town  meeting  assembled. 


hand,  had  not  been  accustomed  to  organized 
neighborhood  lifr  or  to  local  selr-governmeiit.  In 
the  States  of  the  ~ 
by  tbo  State  | 
laws. 

Illinois  }*ss»ed  from  French  to  English  hands  in 
1763  and  was  in  1778  made  a  Virginia  county.  A 
decade  later  it  passed  under  the  government  es- 
tablished by  the  ordinance  of  1787.  which  con- 
firmed forever  to  tho  people  many  great  principles. 
In  1818  it  was  admitted  aa  a  State.  Its  early  ooo- 
nociion  with  Virginia,  aa  well  aa  the  teiu|>oraiy 
government  erected  under  the  ordinance,  had  al- 
ready  given  a  Soulnern  cast  to  its  administrative 
forms.  The  southern  half  of  the  State  alone  being 
settles!  at  the  time  ol  its  ail  mission  to  the  Cnion, 
the  Constitution  of  1818  naturally  provided  fur  a 
county  system  similar  to  Virginia's.  Southern  mi- 
gration to  Illinois  declined  after  the  Missouri  Com- 
promise of  1820  und  Northern  people  filled  up  the 
Slate.  The  new  Constitution  ol  1848 compromised 
with  the  two  systems  uf  local  government  by  pro- 
viding that  counties  might,  on  popular  vote,  be 
placed  under  township  organization.  The  north- 
ern countic  at  once  adopted  the  township  system 
southern 


uthern  counties  remaining  under  the  county 
stem.    At  the  present  time  about  four-fiftha  ot 
e  103  counties  in  the  State  are  under  township 
result  was  materially  furtherea 
cs  ismd  Survey  System,  whicft 
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divided  the  public  domain  into  tosrnahipn  and  al  • 
lotted  land  in  each  township  for  school  MIM 

The  annual  "  town  meeting  "  ot  the  whole  Tot- 
ing population  la  the  central  fact  iu  township  griv- 
'mment.  At  Ihia  meeting  the  people  elect  local 
nfncers.  dlactuaa  nelKhhnrhond  interests,  vote  taxes 
ind  enact  by -law*  and  rule*  covering  a  wide 
range  of  local  topic*.  The  supervisor  in  the  busi- 
ness officer  of  the  townahip,  and  the  mperrMnni  of 
the  several  township*  eonatitnte  a  County  Hoard 
which  manage*  county  affair*.  Highway*  nn<l 
schools  are- provided  for  by  Ibe  township*,  while 
tbe  care  of  the  poor  i*  rntriMteil  either  to  the 
county  or  the  township*  a*  Ibe  people  may  deter- 
mine. Each  townahip  electa  two  justice*  of  tbe 
peace.  Tbe  county  maintain*  a  judicial  establish- 
ment and  control*  matter*  which  concern  the 
township*  in  common.  A*  in  the  South.  bo  in 
niinoia  and  throughout  the  West  the  county  is  the 
political  unit  within  the  State.  General  law*  pro- 
vide for  tbe  incorporation  and  municipal  govern- 
ment of  "Tillage*"  and  " cities."  requiring  a 
misimum  population  of  S00  for  the  former,  and  of 
1.000  for  the  latter.   Tbe  compass  of  this  abstract 

preclude*  detaU*  of  county,  townahip  and  muni- 
cipal government*  a*  provided  for  in  the  statute* 
»f  lllinoi*.  -  JiAhm  Hupkxn*  Vnirmitf  Circular. 


beiog  a  *mall  quantity  of  deor.*,  deposited  mud,  and  a 
few  vegetable  growth*.  The  city  I*  new  suptdled  with 
water  being  pumiad  Into  tbe  Urge  m«ln«  direct  so  sup- 
ply  the  demand*.  The  cleaning  njwratanne  will  be  cum 
pk-ted  today. 
Atlantic,  1a.,  katoliavv  water  work*  that  will  cost 

a«i,ooo. 

Taut  Crrv  or  na»\..t  .S.  J.—  Th 
i  to  he  supptied  with  water  by  dami 
At  Vilburn  and  ixtowylng  the  wat 
gravity  »o  a  rnarrvair  near  the  civ 
,  1.700.'* S3  gallons  can  thus  bs  obta 
(400.IJUO,  which  i 
strurtiau.  Ac.  It 

,  a  bead  of  t*8  feet  abuve  tbe  bijrbest  point  in  the  oily 

BarKH  v  ||*a>|  WaTKE  Wong.*,— We  bare  re- 

caired  the  following  note  from  thi*  place:  The  Locust 

i  Mountain  Water  i'omnanv  i»  constructing  water  wort* 
bere  tosupplv  the  towns  of  Mount  Carmel,  Cenlralia  and 
toe  Hurrtiundlug  collieries.  The  works  in  course  of  ervc- 


bIbokvk  A»n  NArvoo,  Iowa,  are 


ity  nf  I  ►range  1* 
g  a  nattiral  basin 

rt  pipes  by  it*  nwu 

A  daily  KO|*>ty  of 
led  at  *  cost  of 
lea  land  and  all  expensrs  of  con- 
Iculated  that  the  HVstetu  will  give 


NOTKK. 


OOMPOOXU  LOCOMurriVIW. 
The  gradual  encroachment  which  nteuui  i*  mak- 
ing upon  the  ocean  carrying  trade  b»  due  in  great 
part  to  the  cbeapnem  with  which  the  adoption  of 
compounded  engiuew  enables  atesuiiship*  to  carry 
freight.   There  is  some  |u*ospert  that  tile  same 
priDci|ile  tuav  he  applied  to  land  carriage,  a*  an 
EnglBhman.  Mr  E.  W.  Webb.  HupertnlciiiUnt  of 
tbe  London  and  Northampton  Railroad,  has  in- 
rented  what  he  names  a  "compound  locrsuiotivc." 
It.  purpose  is  to  ecoiKimlxe  fuel  by  the  use  of  I*.tb 
logo  and  low  .team.    There  are  two  Etta  of  driv- 
ing » lieel»..whU'h  are  not  connect**!,  hut  ouch  wt 
a  driven  bv  independent  engine*.    The  steam  is 
Ant  received  under  high  pressure  in  two  cylinders 
placed  on  each  side  of  the  boiler,  and  alarat  half 
way  back.    The  piston*  of  these  work  the  rear 
stiven  by  direct  motion.   Tlw-  strata  from  them 
it  then  exhausted  Into  pipes  which  are  conduct)*! 
in  hunt  of  the  toiler  flues  to  keep  the  steam  liot. 
tad  then  into  one  large  cylinder  located  directly 
<id-Wt  tbr  front  of  the  boiler.    This  ey  Under  carries. 
It  a  ttaft  under  tin-  boiler,  tbe  forward  driter*. 
Tie  ass-  lotrotnotivu  has  run  5900  tulle*  in  the 
"/nth  iUil "  rs-rvin*.  and  the  consuiii|ftioii  of  coal 
sat  only  averaged  S!!,'.  pounds  per  train  tulle,  in- 
ifaimg  that  required  to  get  up  steam— a  saving  of 
•nrJS  per  cent,  upon  the  ordinary  requirement*. 

TtCMino  Force  or  noun  Wat**. 
During  the  past  week  there  have  been  half  a 
ilocm  cloud-bursts  in  various  sections  in  tbe  east- 
ern part  of  Nevada.  Tbe  boss  "  burst "  would  seem 
to  u  that  which  occurred  last  Sunday  in  the 
mountain*  east  of  Oreana.  and  which  swept  away 
a  atone  railroad  culvert  80  ft.  wide  and  30  ft.  deep. 
An  eve-witness  asserts  that  the  current  of  air  cre- 
ated by  the  large  body  of  water  would  have  drawn 
a  person  Into  it  from  a  distance  of  30  ft.  Steel 
rails  weighing  (0  pounds  to  the  yald  stood  on  end 
like  telegraph  poles,  and  the  solid  stone  masonry 
work  of  the  culvert  was  swept  away  like  so  much 
rubbish.   It  i*  irapuslble  to  estimate  the  wonderful 
velocity  this  hotly  of  water  had  reached  when  it 
came  upon  what  was  almost  a  solid  stone  barrier. 
It  was  like  the  stroke  of  a  battering  ram.— From 
Ike  Virginia  City  Enlerprif  . 

GENERAL  INTELLIGENGE. 

mW  Mr*  totteit  ami  ar*  ahrnm*  aboard  tu  ptJJ,*A  in  tkma 
tntummaatiif  iUmuiof  tnUtmst  fft-sf  mttp  Im  f*trmm\*d  tu 


tl'inonn*siatt  of  an  etubftttkiuefit  >NK)ft  kwiffa<nrM«  the  val- 
lav.  f'  ^i-lii*;  ft  Inlaf  nUrtjt  lift  ffirrwa  (q  #Xl«nt.   Th»'  nvfr- 

flow  will  h»  »  i-nb  dftDi.  50  ft-  In  L^ngUi.  Uii-i  ovtr  Uw 
l-n-wtit  «n*'  of  Kiaftrihg  Crwk,  Tbaf  wit#r  will  h»  pniuprti 
thn -ugh  a  20  ia,  pip*  tn  Um*  top  of  Big  M-'iintnin.  in  ■ 
ptilnt  'IfiO  ft*  ahoVa  thr  pmant  le-vrl  t:f  the  creek,  by 
tneanc  of  two  Wortfaiagtna  »"*<mjx  und  duplrx  jrampinji' 
eDKiiMv.  imr  at  Ui*  lake  ami  the  oiber  half  »m  up  Ibe 
ai'molaftia.  From  the  top  t4  Bljc  Moaatain  au  lH-Ui. 
Line  run*  far  ahuut  one  niue  ami  a  <jtiarter  toadietrtbut- 
Ing  reiterrmr  i-apable  of  motaiulnr  nUnit  30,<l00.000 
galkm*  Tbt-rvf  pipe  linen  of  Tarkxaa  dlaiaieient  will 
nwivey  It  to  tbe  rolliertei.  and  t*i^  it«  It  In  |aro|>r)«e«l  to 
r«Mi.nlete  the  lake  mjpply  llw  anil  dl*>tributtnK  nwrroir 
by  lWtMDti*ir  next,  leaving  the  dlfttrtbutlng  itnaa  to  be 
built  ni  it  voar  The  n m tract  ban  brrn  avrarded  to  Mr. 
C-  H  Naabft,  of  M  on  Una  (Itf,  Pa-  Tbe  Chief  Engineer 
ia  Mr.  T.  ft  M»fair,  of  Haslatoa,  Pa.,  and  tbe  work  u 
in  rbarge  of  Mr.  Wn.  8eetaullerr  late  of  the  Baltimore 
water  workn. 

Ahtiwian  Wkli*.  Tbe  artnutn  wall  bore  ii  now 
down  17iO  feel,  and  tbe  drill  b  wtill  wtirkingln  rery 
Lard  mrk.  Tbe  chararter  of  tbr*  fonnaltori  bux  •-faaniml 
within  tbe  hut  dav  or  two,  and  tbe  pitwut  rock  ia  he- 
Uered  to  be  Tri'aton  lime«t«in>f.  Ortalnlv  the  lime  fa 
V't  ];•'  iriiiwiit  In  It.  Tbe  apprnxlniate  tbf^kne««a of  Mil* 
HmeMtonje  i*  pkHv*!  in  While '»  ge^vengv  at  5J00  feet.  Be- 
low tbia.  In  tbe  natural  artier,  -imuM  u  ttt  pet»rV  •*ud 
atoiir,  and  wb«*n  tbat  furraaUi>n  ii  twlwl  tbr-  .v.iupany 
bopra  to  maat  ita  aispvW  reward. • -Simije  «Vv  (»Wa| 
Journal. 

i  i  \  .1. i  or  i'*riT*i_  TUr  Kft»  iAJtup«ia>  at  Ka*t 
Hampton.  Ma*  ,  baa  voted  to  mensaae  ita  oauital  stock 
frotn  tltVOOO  to  tao.OOO,  and  Ui  build  another  gu* 
\uAder. 


by  tele- 


KUtCTKIC  IJOHT  AT  TlPTOK,  l»WA.-Towera  IftO  ft. 
htKfa  are  being  ervi-ted.  from  which  will  be  df  " 
electric  ItartMm  for  tbe  11runifnat«-n  or  tbe  town. 

Kl.at.TKl*    LlOHT  AT  KOJTD  DC  I.AC,  U'i-       I  i 

U-ada  auihoi  tied  bv  tbe  Onuiuun  Counctl  it  la  t 
to  light  tbe  city  aboat  Kept.  |  with  ek*rtrk'  Ifta 
aiz  towet>.  Tbe  towet*  are  to  be  rnscted  upon  r  ublir 
bulldlngei  at  a  <^«t  of  aU>ut  1st.  P.O.  and  are  to  be  tbe 
j  property  of  tbe  city,  whit*  tbe  lighting  of  tbe  lainpt. 
rurniOiing  "  tin-  f  lant,"  and  the  pow^r  Tor  runnlnr  the 
wtne  are  to  be  done  by  contract  for  five  yean  at  t&.r*,*! 
par  year.  Tbe  Brtiab  avatatn  ia  tbe  one  adopted,  and 
the  whole  acbeme  i.  nibWt  to  rejertion  by  t^Commrm 
ConuHl  tm  00  daya*  trial 

BtsJtcTRii  m-  la  ftpplbcaUe  to  a  variety  of  uaea  la  con- 
nertlon  with  rail  way  a.  On  tbe  Kaetero  Railway  nf 
France  recently,  ezperimenta  were  made  with  a  train 
!  baring  an  eiectric  brake,  electric  cofn  muni  ration  be 
I  twecn  tbe  rarriaitf*.  and  electric  lainna  in  each  con- 
!  partsnent  of  tbe  thirteen  venktlea.  If  tba  train  had 
I  been  drawn  by  an  e*ectric  ttMJtor.  aa  it  may  he  aotne 
|  day.  the  adofttion  of  tbe  electric  fluid  to  the  purpose w  of 
i  Incomotion  would  apparently  have  been  roniplete.— 

Tehtiku  ax  Kljci  TKi'  SwhaU— The  New  York, 
'  Lake  Krie  and  Weatem  Company  fa  tenting  a  newly* 
t  oateoted  electric  afgnal  at  tbe  eaatem  /u  net  ion  nf  tbe 
Berreti  County  Hbort-cut  with  the  main  tine.  A  mag' 
j  net  fa  *et  aWi(r»lde*  ibe  track  of  the  Kbort-cut  fifteen 
I  hundred  feet  from  the  Junction,  which,  every  time  a 
car  wheel  naaara  over  it,  riaga  a  talephone  I-  II  at  the 
1  Junction.  Tbia  warna  the  watchman  ported  there  that 
j  there  ia  a  train  coming  on  the  8hort«^nt,  which  fa  U> 
'go  on  tba  main  line,  and  be  aeta  tbe  s until*  ard 
I  Nwitchw«  aca'ordinftlr.  There  ia  no<  tbr-r  arrnnf^inent 
which  canaea  an  aMtomatic  red  danger  aignal  to  aj> 
pear  t»ii  tbe  Hhort-cut  whenever  (here  fa  a  train  on  tbe 

"  u  either  direr 
sefUJ  there,  aa 
b  cttta  off  rbe 
rt  cut  bevnr/, 

a  *liataiH>e  of  a  frw*  roda  <m  the  latter.  Thua  far  ft  bit-, 
worked  like  a  inarm.— JLfMd/efoarn  (.V.  k'.i  /Veaa. 

Thk  caslk  from  t  ialv.it.  m  to  Vera  Cnif  baa  \*~  n 
rompteted.    Hiu  puta  tiatrettun  in  dtract  .i-mn 
tiun  with  the  whole  of  South  America. 
Tklepho  at"  number  \Vfi  in  Jackana.  Mlcb 


01.  Y.,  WaTKH  WoHkh  I  •<».  -  Tbe 
ia  the  Hlgbland  Water  Work* 

*100.(I00: 


I*ak(>  Valley  and 
gallon,  per  W 

The  New  1 
name  of  the 
Cotnikftuy  ; 

Lewfc Tompkins.  Willanl  H.  Mass,  H.  A.  ui-»  .  ft.' 
Wokott.  C.  U  atlmbsll.  H  U.  Moilth  and  Jam#*  Mscklo 
Tbe  crimpanv  propiw  to  obtain  a  Mii>plv  fman  the  M- 
lowinit  sources:  From  the  FtsTiklll  t  rsek  anov*  all 
source*  of  polluteai ;  fr>«n  ta»  ••  Trout  hrook, "  *o  clled, 
flowinx  into  the  Flahkill  t;ra»k  an  Uie  ssst.  a  Anrt  dur 
tance  above  Msttsawan:  from  the  stream  or  brook 
Bowing  into  the  Fbtkill  Creek  on  the  cast,  aw  the 
.llh*«*o<  Fishkill  ;  from  Uie  rvservoir  furine.1  by  tbe 
erection  of  a  dam  or  dams  on  or  near  Out  Fond,  so 
called,  in  the  town  of  Pleasant  Valley  ,  from  the  reser- 
voir formed  by  the  erection  of  a  dam  or  .lams,  and  tbe 

Least  £££  St&Z 


main  line  spprowcbluf  ttte  junct 
tkm.  Tbe  -4i:nfll  htu  tieen  founr 
there  i*  s  slmrt  etuTe  snd  a  h 
view  between  the  main  lla*  and 
sta  on  the  I 
-Mi.ldlrl,., 


fi 


he  Hhi 


RIVBRB    AND  HARBORS 


Tobohto  Haasxsa.-  The  Immiidon  Oovoi-nment  Kr- 
S-lueer.  Mr  l'erlev,  has  had  plan*  sod  (UecH'caticisi  ore 

Kred  fur  the  projected  injpn.reiuent  of  Toronto  Uai  - 
r,  bv  the  cunstne-Uon  of  extensive  work*  at  tie 
Island."  Wbeu  these  iniiwuveuient.  are  completed  tbr 
naviaable  entrance  tlir.iu*h  the  eastern  asp  »HI  be  5W 
feet  la  Width,  slid  deep  en.«gh  to  allow  tbe  entrance  P. 
tbe  Uart»ir  nf  Uis  largest  lake  steamers.  The  western 
rbanu*4  will  sho  b*  protected  from  tbe  rDcrnacbnw-ntM 
of  tbe  *and,  which  hs*  been  rapidly  foraiin*  *  dsngei- 
osjn  bar  between  lbs  Qaeens  wharf  snd  Hanlsn'*  Pots*. 
The  wnrka  at  tbe  eastern  part  of  tbe  Island  will  mat  a 
tbe  dweller*  thereon  feel  secure  in  then*  bonnes,  snd  r  o 
danger  to  the  central  part  nerd  he  stain  *pprebnidid. 
Thn  projected  worts  will  ts>  pushed  forward  wltbtut 

May. 


STREETS,  DRAINAGE  ETC 

Mn-w*L'KSK  Favvjmut*.— The  Bosrd  of  Pnhl 
Work*  d 


SUW1.     t  LI  t 

In  about 
Aldermen  w 
error. 
Can*  a  Bi> 


KICK 

ired  to  pave  certain  street*  with  WaterKo 
tbe  Aldermen  decided  to  lay  certs r  block*, 
one  vear  after  the  work  ha*  been  tlrlsbed  the 
will* in  all  probability,  be  convinced  of  their 


recently  pej 


OAS  AND  WATER 

Wxrca-Woaas  to  be  BriLT.— Measr*.  (ioodbn*  sV 
Rtrnie.  of  Sprinarfleld.  Msss  ,  will  commence  next  week 
on  the  conirtruction  of  wster-wnrks  at  Spencer,  Mass., 
a  maDafscturlna  town  of  i#,UOO  inhabitants;  cost  of 
wot  about  1 1 W),  (*  *  > .  gravity  system ;  source  of  supply, 
Hha1*'.  Pursl,  17">  ft.  above  the  main  street  in  Hpencer. 
Town  will  |jay  $b0  per  annum  per  hydrant  to  the  com- 
pany, who  build  and  own  Uie  works.  Mesar*.  Uoodbue 
«  Biroi*  tielng  the  principal  storkboiders.  T1<ere  will 
be  14  Ktilet  of  pipe  from  4  hi.  P>  IS  in.,  wrought  iron, 
eetrsrnt.llrssi,  m*nufactured  by  tbe  contractors.  Hy- 
dranta  will  prohal  ly  be  of  Fattee  &  Ferklns.  Holyoke, 
niake.  aadvalvss  from  Chapman  Valve  Co.  The  con- 
tractor* intend  to  get  tbe  water  1st  on  thi*  Tsar. 
Meaar*.  Ooodbue  A  Biruie  are  putting  in  a  new  18  in. 
laps  In  addiUoo  to  the  old  14  In.  pip*  found  insufficient 
lor  the  town  of  Concord,  >'.  H, ;  contract  price,  #14,800. 
They  have  also  Juat  completed  water-work*  at  Lass, 
Main.,  and  are  making  extension*  at  Waltbam  and 
Nact**k»t  Bsscb,  Ms**.  Messr*  GV.iodbue  A  Birnle  re- 
port ptanty  of  bmqnsas  throughout  New  England. 

CLaxaxau  nta  Toan?cro  Rsssaroia.  —The  reservoir 
at  Hois  Hill  u  now  being  cleansed,  tbs  water  baring 
been  left  off  a  few  days  ago.  It  is  not  in  a  very  filthy 
•-nodtoVsi,  the  principal  accamnlation  »rnce  last  ♦  leaning 


THxTaiALof  tbe  Milford.  Mas*  ,  water-works  bv- 
drants  will  take  place  to-day  at  1  P.  M.  Thk  trial  far 
preparatory  to  the  accsptanc*  by  tbe  town  of  the  by. 
draut  semes. 

ExTaxaiON  or  vTats»-Wob«s— Tlie  citiasna  of  Con- 
atanUne.  Mich.,  have  voted  S11.IMK)  to  extend  their 
water  work*. 

Plx.xs  roa  EasTHsanns,  Msxs.,  WaTKa-Woaica. 
—  Engineer  E.  C.  llsvi*  bs*  completed  the  plan*  for  tbs 


Bon  Council  of  MinneapoH* 
1  a  resolution  to  pav*  a  certain  bos/net* 
Lar  block*,  ''laid  upon  a  suitable  foanda 
a*  vetoed  by  tbe  Mavor,  who  advocated 
granite.  The  resolution  was  passed  over  lbs  vsto.  and 
now  snothsr  city  will  become  wtte  bv  expersmrw.  snd 
will  pav  dsarlv  for  its  tutoring. 


tiou.' 


with  l 
Thi. 


1" 


ed  water-work*  froaa  Turkey  Brook.  By  them  It 
.  _j  necessary  to  lav  mme  l*j  miles  of  maiu  pipe, 
lV-ln.  oast-Iron  pin*  being  recommended,  tbougb  differ- 
ent tbicknesaes  will  be  required  aa  tbe  prewrure  varies, 
and  Uie  pipe*  will  ba  very  heavy  in  the  meadow*  near 
the  villauj*.  Tbe  cost,  including  reservoir,  gate-bouse  and 
main  pipes,  will  be  about  Ifln.ooo.  Other  ex|»n«e»  will 
1st  land  damage*,  which  cannot  be  much,  as  tbs  nip* 
will  run  in  the  higbwsr  for  a  long  distance,  right  of 
way  and  damage  to  mill  owner*.  Under  the  latter  will 
eotne  all  the  oulTl  ow  oer*  below  Issadvills  on  the  Manbsn 
River,  but  It  would  not  effect  the  water  privileges  of 
the  mill*  in  tbe  village  a*  the  water  would  go  back  into 
tbe  .tream  again.  Mr.  Paris  advises  building  several 
arusll  reservoir*  on  tbe  stream,  and  thus  keeping  the 
water  moving,  rather  than  one  large  reservoir.  He  ad- 
vise* taking  more  thorough  measurements  while  the 
water  i<  low  In  tbe  stream  thi*  summer,  but  think*  tbe 
supply  will  b*  ample. 

Will  Bcilo  Waraa-Woaits.  -The  city  council  ot 
Orand  Fork*.  Dakota,  has  approved  of  baring  city 
water-work*.  The  mains  will  cover  tbe  greater  portion 
of  the  city,  and  tba  people  will  vote  for  or  against  the 
raising  ot  slC.OOO  for  ibe  pu: 

Pabarga.  Fta„  will  be 

teelan  walk. 


TUNNELS 

Ml'LLaJt  Ti'XHEi  Itehs.  —The  dtftVul  t v  of  dralnli  g 
tba  deep  rut  on  the  other  aids  of  tbe  mountain  hsa  been 
overcome.  Tbs  work  of  getting  the  sir  compress  r  into 
order  Is  being  rapidly  tiushrd  forwanl,  and  will  be 
ready  a*  noon  a*  the  tliaft  i«  <oroplete.|,  wbfeb  will  be 
in  the  early  part  of  next  month  When  tbe  shaft  is 
aunk  to  the  depth  of  140  ft,  tunne'llnv  wfll  rommenee 
In  both  directions,  and  also  at  tbs  asm*  time  from  tte 
I  west  end  of  the  tunnel  toward  tbci  asst.  Tbs  Nortbsrn 
Pacific  Railroad  wrvay  party  »  crc*»-ecliautn«  and  a 
naif  mile  is- sow  the  Eleven- Mile  1~ 
conaidersble  smount  of 
cUUv  through  the  r 


FoaTrt>*aaa*r  or  Cafai.  CcwrraACTs, — The  Depart 
meat  of  Hail  war.  and  Canat*,  Ottawa,  Canada,  baa 
-   ined  tbe  letting  of  tbs  work*  for  the  Feoelon  Kslls. 

 iorn  sod  Burl.ign  canals,  advrrti  ed  to  uk*  place 

on  Julv  6,  unrll  Wednesday,  Aug.  H  next.  Flans,  apeei 
flcatious.  etc..  will  bs  ready  for  rxsminstion  at  tbe 
places  prevwoaly  msntsoned)  oa  Saturdsy,  July  lr» 


PrsLic  Wot 
nt  in 


with  so 

manv  puhllc  work*  jmtou  tbe  *v*  of  tba  general  else 
Horn  I*  no-  being  shown.  In  few,  it  any,  of  the  cases 
in  which  tender*  were  called  for  Is  the  work  ready  to 


Digitized  by  Google 


226 


ENGINEERING   NEWS  AND 


July  1,  18F2 


ready  been  extended,  and  Dow  the  reception  of  tender* 
for  Um  Trent  Valley  works  baa  been  postponed  from 
July  6  to  Aug.  5.  A  similar  postponement  in  other 
work*  advertised  ma)  be  looked  for.— Toronto  tVfooa. 


upon  extensrrs  Improvement*  in  (he  valley  of 
r  *cn*ck,  the  arena  of  the  late  disastrous  w**ii  uwaa 


rirlod  m 
Tanner 

In  addition  Id  relocation  of  portions  of  the  truck,  the 
rosd-twd  over  a  distance  of  14  miles  wilj  be  raised  from 
5  to  10  ft  where  necessary,  Id  order  to  gel  out  of  reach 
of  the  frrabels.  The  <U  range  done  recently  will  reach  at 
least  »HiC,tH»,  according  to  Supt  Hh*rw<iod"»  estimate. 


T«m  NaTtoHAt  JUiuwaT.— Tb»  Chairman  of  tba  |  The  right  of  way  for  too  relocate!  line  has  bam  secured  ttonalty. 


The  Hissdale  iVah)  Bridge  CoaTMITTaa  ha*  con 
traded  with  Whitlork  ft  Power,  of  Hudson.  N.  T..  for 
an  iron  *  rid«-e  to  cross  the  river  between  F.  B.  Cook  a 
•lore  and  the  post-office.  It  will  he  (fci  ft  span,  with 
18  ft.  roadwav.  and  two  Mdcwalk*  ft  ft  wide,  and 
will  coat  tl.MW.  Tba  abutment*  are  to  be  I  uill  by 
Brown  ft  KlUyy,  of  Northampton,  for  fl,060,  condl- 


llouae  Committee  on  I'ai'ltic  Railroad*  haa  repi>rted  to 
the  House  of  RefirvaentatiTea  a  snbatitnte  for  the  origi- 
nal  bill  prrrpoaing  tbe  incorporation  of  tbe  National 
Railway.  This  sttbatiuite  authorises  tbe  company  to 
build  a  railroad  from  Washington  to  tbe  Hudson  River 
opposite  daw  York,  and  grants  to  It  the  power  to  ap- 
propriate lauds  for  tbo  rittt-inu-tlon  and  operation  of 
the  rood  <s>  as  U>  Include  the  land*  iMwaaarr  for  depots. 


the  rued  *.»  to  include  th.-  IsikIj  i*<rcs*ary  for  i1»t»>t~, 
wharve*,  etc-,  within  the  City  of  New  York  and  Jersey 
Ctty.    It  limit,  the  first  class  passruaer  fare  from 


■  to  New  York  to  to  ; 
I  Dot  be  eoM,  transferred  or  a -signed  to 
any  person  or  corporation,  and  directs  the  company  to 
begin  Uw  construct  ion  of  the  road  within  twelve  moot  lis 
after  Uie  ismm  of  the  act.  In  consideration  of  tbe 
power  priwavil  to  be  granted  to  Uie  Incorporator*,  tbe 
provide*  that  the  United  States  mail*  thall  le 
tranaufrted  by  tbe  cmipany  on  ita  through  fast  trains  _ 

between  Waaitiigton  and  New  York  in 'Hot  to  exceed  ,    Xo  r^y  Hail**. — The  MUwauk 
c,  hoars  ami  *  minute,  per  trip,  rar  such  rc  ropcn*atlon   Company  will  i-ornmeuoe  lay  Ins; 
as  the  Postmaster  (renrral  may  deem  Just  and  rquila    Aoll  SeblleslttKervllle  next  week 
Mo.     The  incoqiorators  named  in  tbe  bill  are  John  B. 
(toolim,  Joseph  A.  Jtmruii.  Hugh  McCnlloch.  William 


A.  Wallace,  II.  11. 
1-  Jeffries,  John  A 


Hutcbttir 
C'n 


n,  tleorge  K.  Chase,  Noah 
II  ami  A.  K.  Davlr. 


New  iLUnoia  UaiLbxiau.— Articles  of  Incorporation 
of  the  Cartwndale  Connecting  Railway  Company  were 
filed  June  lei,  in  Use  office  of  tbe  Secretary  of  State.  The 
object  is  to  build  a  railroad  from  Carbondsle  to  connect 
with  the  Carbomlale  ft  Shawneetown  and  Illinois  Cen- 
tral Rallroala.   The  capital  stock  la  « 10,000. 

A  New  Road.— A  new  railroad  la  In  becmnArnctcd  at 
once  from  Eaat  Hi.  Louie  to  Chester,  la.,  following  the 
bluff  through  Monroe  and  Randolph  Counties.  Men  are 
already  engaged  in  *  curing  tbe  right  of  way  along  the 


the  purtsMeof 


Railroad  — A  street  railroad  company  baa 
,  and  Incorporated 

road  from  the  Rock  Island*  Ikspot't©  tJ^uari™**  f*U 

flai.Him  Short  Una.—  The  Uregon  Short  line,  now 
being  constructed  by  tbe  Union  Pacific,  will  open  up  a 
new  line  ot  travel  to  the  Pacific  coast.  It  leaves  the 
Union  Pacific  at  0  ranger,  Wy.  T.,  877  miles  west  of 
Omaha,  and  runs  nearly  In  a  direct  line  to  Uregon,  and 
will  reach  Baker  City,  Or,  from  where  it  will  have  a 
connection  with  Portland,  oyer  a  road  being  built  east- 
ward. On  the  Oregon  Abort  Line  tbe  track  la  laid  for 
!<V)  miles,  and  the  road  will  cross  the  Utah  and  North- 
ern 21ft  miles  from  Granger.  On  the  8th  in*t. .  rails 
were  laid  on  the  bridge  over  Snake  Rirer  at  American 
Falls,  and  for  a, two  feet  beyond  that  point  and  the  daily 
rate  of  progress  since  that  date  ha*  been  1 V*  miles  At 
this  rale  the  rails  will  undoubtedly  be  laid  to  Little 
Wood  Hirer  in  fW  days.  The  road  will  bn  opened  for 
traffic  a*  soon  as  the  distance  between  Oranger  ami  the 
crossing  r,f  the  Utah  Northern  is  covered  by  the  rail*. 

Tax  Back  Certer  iMinn.)  Noarnxaji.  —  Iron  hat 
been  laid  to  Uie  crossing  of  the  Utile  Falla  and  fiakot* 

/three 
1  Tigor, 


by  condemning  needed  property. 

The  Ecrkka  Bpsmos  (Aug.)  Road,— Officials  con- 
nected villi  this  road  are  actively  engaged  In  getting  s 
full  force  of  grade**,  Buttons  and  other  workmen  In 
readme**  to  posh  the  work  with  all  pnsalhl*  rigor,  so  aa 
to  complete  the  line  at  an  early  day. 
Thx  Misexirnt  Pacific  Boa  an,  —  A  consolidated 
gisen  by  the  Mi.«,ori  Pacific  Ilallroad 
m  and  It  D 

Otmty,  Kansas. 

ft  Burrs  to  railroad 
to  all  tbe  contractors  along  the  line 
that  their  work  most  bo  completed  by  Novrmbrr  1 
next  It  is  slated  that  there  are  at  present  employed  no 
Wast  Shore  work  36,000  laborers,  nearly  800  civil  en- 
gineers, 'MM  i  steam  drill*  and  :.'l  locomotive*,  at  a  daily 
expense  of  «K«),0"0, 

e  ft  Lake  Winwbago 
raiki  between  Neenah 

ngerri  ' 

Thk  Corgcn.  Burrre  tana.— The  track  of  the  Coun- 
cil Bluff*  division  ot  the  Milwaukee  ft  B*.  Paul  entered 
Manning,  ruesday.  Two  miles  a  day  are  being  laid 
from  tba  rant  sod  ine  from  the  west,  and  In  about  ten 
days  the  new  trunk  line  across  Iowa  w  III  I  *  completed. 
The  road  l*  rapidly  tiring  pushed  in  Hrst-clsa*  condition, 
and  the  ballasting  will  be  mostly  finished  by  the  l*t  of 
August  (trailing  will  he  commenced  on  the  Deflancc 
line  to  ftionx  City  in  a  short  time. 

H«AWim  roll  thx  Ti  i:n  r  MotlKTAIXa.— A  note 
from  I^rimare,  D.  T  ,  says:  "Tbe  work  of  grading  the 
Manitoba  line  from  thi*  p'lace  to  the  Turtle  Mountain* 
haa  been  commenced  in  dead  earnest  by  Langdon  ft 
Co.,  oontraciora.  Tbey  already  have  a  large  force  of 
men  and  team*  on  the  ground,  and  more  are  arriving  on 
'  train.  They  bare  erected  a  large  supply  More 
and  will  make  thn  their  headquarter*  for  tbesam- 


BUILDIHOS. 

Thx  New  Dxror  at  Lenox,  Mass.,  has  Iwen  com- 
menced and  win  be  comiileted  in  about  two  l 
It  will  be  41  by  311  feet,  with  two  a  " 
ticket  office  and  l*Kgage  room,  and  a  t 
bo  laid  there  for  freight  liUKlnes*. 

Kxw  PoxT  Omcz  for  WiujAawroin,  Pa.— Under 
a  ■u*|«i«l-io  of  toe  rules  the  Hews.  |au>nd  a  bill,  appro- 
priating iftsi.'Mai  for  general  government  offices  at  the 
above  mention  ' 

Horairrron,  Mas*.,  votes  »ia,lni0  for  a  new 


united  in 


CoirraAcra  or*  Tim 
tendent  W<«)l*ton,  on 
from  New  York,  was 
radlng  and  bringing  100 
road. 


Work 

FB1A. 

fur 


Hoyt  of 
1U  fiUls, 


this  year'. 
-  continues 


ML   The  grading  on  thia  Una  was  begun  only 
*k»  ago,  but  it  has  been  pushed  with  unususl  ■ 
The  road  will  be  completed  m  time  to  move 
crops  from  the  Eagle  valley  if  the 
favorable. 

Nrw  Km-oiis*  Road.  -  Articles  of  Incorporation  for 
the  Penaaoola  ft  Mobile  Railroad  were  filed  in  tbe  nfllca 
of  tba  ft»=retary      R»ate_  at  Jlonl 


Montgomery  road,  to  Muscogee  l 
Perdido  River,  where  It  will  connect  with  a  branch 
already  running  out  from  Peravacola. 

Wou  Beocb.— Work  was  commenced  June  £6  on 
the  branch  road  designed  to  connect  tbe  Memphis  ft 
Utile  Rock  road  at  Forest  City  with  tbe  Iron  Mountain 
at  Knobel  Station.  Tbe  contract  calls  for  completion  by 
Oct  L 

Work  on  tbe  Loutsvllie  and  Ht  Louis  Air  Line  Road 
is  progressing  very  rapidly, and  by  August  1st  It. will 
be  ready  for  operation. 

CostPtaTTjro  Tilt  Scrtxt.— Fort  W  at*t.  1ml  ,  June 
ar),  Surveyors  will  arrive  her*  that  week  for  com- 
pleting the  survey  of  an  Air  Lin*  Road  from  Colam- 
bus  to  Fort  Wayne,  to  be  built  for  the  purpose  of 
;  coal  from  Ohio  mines  and  to  take  eastward 
-  ehipment*. 


CO  NTH  ACTS  LET 

L  -8up^rvWng^rchilec-tB| 
iron-work,  furring  and  la  _ 
Hpr.RKrteld.  .w»v*.  f.o  tIM.OOO. 
the  hlgt,e.t  being  118,000. 

A  Chicaoo  Cohtract  I-xt.— The  contract  for  tbe 
foundation*  of  tbe  new  Board  of  Trade  building  waa 
awarded  to  H  Sturtevant  for  tl8,0?5.  Tbe  Board  fur 
nishrs  the  timber  and  broken  stone  and  cement  for  the 
concrete.  The  contractor  furniihes  tbe  sand  and  28  000 
cubic  ft  of  dlmenelon  stone  and  does  ail  (he  work,  which 
be  agrees  to  complete  in  !V1  working  days  There  were 
— '.(VOOtol 


from  W7.C 


1.18.300.  Tbe 


fourteen  bids  ranging 

latter  figure  would  have  been  accepted,  but  the  con- 
tractor declined  to  bind  himself  to  complete  the  work 
In  the  time  specified. 

A  arofrg  CoirrRACT  Let. — Prairie  dc  CHrxx,  Wla., 
June  XL— The  largest  contract  ever  entered  Into  In  this 
section  waa  concluded  in  this  city  yesterday  evening 
between  Edward  Darragh,  contractor,  and  Col.  Bmltn, 
chief  engineer  of  the  Minneapolis  Union  stone  arch 
bridge,  and  Thorns*  Msrsdcn  of  Bridgeport,  this  county. 
Tba  conditions  of  the  contract  are  that  Marsden  shall 
furnish  the  *tone  necessary  so  that  five  or  more  car 
loads  each  day  will  be  loaded  for  shipment  at  the  quarry 
until  December  15th  next  The  stone  from  this  quarry 
is  of  the  quality  known  as  the  Wisconsin  River  marble, 
and  is  the  beat  in  the  country  for  building  purrjoaea. 

Street  CoMTRACm  Let.— A  diepaloh  from  Toronto 
say*:  The  following  tenders  for  roadways  were  accept- 
ed, and  the  contracts  awarded:  Lingard  street  A.  W. 
f  lodson.  at  the  annexed  lertns:  pavement  per  vard,  IsV. . 
curbing  pet  It,  SUV. ;  cast-iron  tualform*,  t^  UH  per  100 
I  ha.  Itarl*-.n1  street.  R.  Iiennla, 
IMC.; 
dagh 


1*  well 


Womt— Reports  received  here  yes- 
thai  th»  grade  in  the  main  line  of  the  Chip- 
pewa, Valley  and  auporlor  Road,  as  well  as  the  bridge 
work,  will  be  entirely  completed  by  Thursday  of  the 
present  sreeh.  The  track  is  now  within  five  miles  of 
Heed's  Lending,  the  western  terminus  Tbe  branch 
from  Durand  loCedar  KalW.  a  drsUncr-  of  iwenlv-two 
and  the  contractor*  expect  to 
'  rthe  10th  of  July.  The 
ft  Itreen,  who  also  have 
Vtr^e  of  the  construction  work  on  the  Toioiln  ai<d 
Northwestern  branch  of  the  Chicag  i  and  North- 
western Road,  projected  to  run  from  Eaglo  CI  rove 
to  Alton,  on  the  Chicago,  Ht  Paul,  Minurat**- 
lla  and  Omaha  Line.  *Ute  that  the  grade  win  he  flu 
tsbrsi  August  1st.  Tbe  track  laying  has  progressed  a* 
far  west  as  Peterson,  eighty-three  miles  west  of  Eagle 
drove.  They  abo  stale  that  four  hundred  men  and 
two  hundred  team*  si*  at  stork  between  Scbleislni 


comiilete  the  itraduq:  work  by  tl 
contractora,  Wells,  Harrison  ft 
cwrge  of  the  construction  work 


nit  street  A  W.  Godson,  pave- 
86c;  cast  iron,  *2.1s5;  railway 


Us,  pavement  per  yard, 
curbing,  -7c. ;  cast  Iron,  fti.  .Vi  Henry  street,  Ar- 
ft  I^onartl,  pavement,  IsV, ;  curbing,  £7c ;  rest 
#4;  sidewalks,  $2B  per  100  ft  Bellevue  avenue, 
also  Ardagb  ft  Leonard,  pavement,  Ufic. ;  curbing,  2Ac. 
cast  Iron,  es~  Partis  meut 
ment,  91.S3I;  curbing 
track,  »y0  per  100  ft 

Jail  CojrntACT  Let. — The  following  bids 
reived  for  the  erection  of  a  county  jail  at  Maysville, 
Kv..  on  June  Sx:  Julian  W,  Hinxlr,  of  Indianapolis, 
Ind..  |81. 700,  yard  wall  at  *n  per  lineal  foot:  Crura  bo 
ft  Melcber,  of  New  Albanv.  IihI.,  »4O.lfO0.8n,  yard  wall, 
tlHHOpec  lineal  lint;  I.'M.  Lam  ft  Co  ,  of  Maysville, 
Ky  ,  f4.sUli>l. yanl  wall.  tlH.UJ  per  lineal  fisit;  K  J. 
Hodgson,  of  lodianapoiis,  lnd.,  IDii,x(IO,  yard  wall  at 
18  per  lineal  foot  The  contract  waa  awarded  to  Mr. 
Hodgson. 

Jail  Comtrai-t  I  jit— The  contract  for  Ihe  new  tail 
and  jailors'  residence  at  Jsck.on,  0..  has  bean  let, 
Rdward  F.  Mib  re  ll  getting  tl»  iron  work  for  .U.MI0, 
and  W.  W.  McCoy,  of  Marietta,  getting  the  stone  ami 
brick  work  for  f  10. 10.J. 
RnutisuHAii.  Ala.,  ts  to  have  another  compound  con- 


two  hundred  teams  si*  at  v.ork  betwwn  fcx blemiiiger-  (u,n>lag  pumping  eiiKine  from  Ihefleorge  F.  Blake  Man 
ville  and  ^e»nah.  Tbl»  forcj  I*  being  augmented  a*  ufatturinc  Company. n  contract  having  Iss-n  .igned  last 
rapidly  a.  the  nglit  of  way  «•  »«iag  wcurevl.   Con    n>1,k  fuT  Uie  duplicate  engine. 


pr-evs-ding*  have  1«»n  liegun 
— MifimtuVes  rfenuhftcaa  .SVnflnef. 


cngini 

STRERT-f  *I.EA5imtl  Jnfe  III  Bl'FFAtO. 

lift.    Mayor  Cleveland  to  dav  retsumed 
iFICRXAJHWri  IT*  t  ArTTAI..-T»ie  Rro  Urande  and  Pe-    mrth  B  wjverejy  wordeil  veto  Message 
■^•»  Kallniad  coui|rtn>  ha*  filed  a  resolution  -it  the 
stockholders  Increasing  the  capital  stock  Iotx0.000.000. 
Tm  Ht.  Lodir  ft  Cbicaoo,  —  The  Clncinaali,  In-  ,  of  other  responalble  imrtMn. 


BcrFAUi,  June 
to  the  (Council, 
the  resolution 

recently  adopted  by  that  body  to  award  the  atreet- 
c lean  lug  contract  to  a  bidder  at'l  IW.i  l"  '  above  the  bed 
The  ooti tract  waa  Iheu 


IIkii  K  Mao.  1KB  of  ( 
demanding  (6  per  day. 
j    Strike  in  THE  Mi.it»-It  is  report  -d  that  the  Clear- 
]  field,  Pa.,  miners  have  ilerided  to  strike, 

TRArxnxn  Rtrie»mi.-Ou  June  S5  1 
trackmen  struck. 

The  Utreet  Pavers  of  Baltrmore  hare  a 
advance  of  from  (H..V)to  M  per  day. 

The  MTRIKX  of  the  freight  .handlers  In  this  city  has 
seriously  delayed  freight  The  resull  cannot  be  fore- 
]  told,  and  If  the  dlsastisfsc-tion  »pread»  to  other  Iwnnches 
of  railroad  etnpUiyes  the  effect  upon  l-ransporUtltin 
will  be  moat  erriooa.  The  men  demamled  an  ad  vance  of 
from  17  cents  to  SO  cents  per  hour. 

HixTEcs  thousand  men  are  now  employed  In  railroad 
eonsti  uction  in  Florida. 

N.  Y,  Boiijcn  Maker*.  -  The  strike  of  the  boiler 

asTrVMt'tl psc* tetrt,  or^from  to  about  *a.e«j 

per  day. 

Htriee  of  BALTtnoRE  Patehr.— The  granite  block 
street  |*svers  employed  by  the  City  Commissioner*  ami 
•    ed  by  contractors  on  city  work  struck  for 
igee.  ^'»y  m*»l»^now  iMthO  per  day  for 

section,  of  North  Carolina. 


Asothxr  Miwimim  River  BninriK. — A 
too  note  states  that  Mr.  McCold,  of  Iowa,  ha 
the  passage  of  a  bill  autborwing  the  Rock 
cyoufhweetern  RaUmad  to  build  a  Vidge  acre 
Ebavlppl  River  at  New  Boston,  III. 

The  rVifrrooR  Bripoe  across  tbe  Mississippi  at  Wa- 
basha, Minn.,  will  be  ready  for  service  by  July  10. 

The  Red  Rrvxn  Briixir.— The  machinery  for  the 
construction  of  th*  railroad  bridge  over  Red  Rirer  ar- 
rived at  Hhreveport  Ijs.,  June  xl,  on  the  steamer 
Jewell,  snd  work  will  be  commenced  soon. 

CHA WJ3VTOW*  BRtOoxa.—  The  romrakssion  appointed 
to  colander  the  most  practicable,  method  of  providing 
adequate  bridge  facilltiea  between  Charlestown  and  the 
citv  proper  hare,  it  la  mid.  reached  a  conclusion  and 
will  submit  a  report  to  the  City  Council  In  about  a  week. 
The  plan  agreed  upon,  it  is  understood,  contemplates  the 
i  ruction  of  an  elevated  bridge  at  a  point  near  tbe  pre- 
sent Charles  River  bridge,  and  the  widening  and  other- 
wise enlarging  of  Warren  bridge.  Tbe  latter  structure 
u  considerably  out  of  repair,  and  within  a  few  yean 
would  have  to  be  substantially  rebuilt ;  and  in  view  of 
the  extensive  amount  of  traffic  which  daily  occur*  to 
and  from  Charlestown  in  consequence  of  the  incaseased 
railroad  terminal  facilities,  tbe  present  time  is  doomed 
the  bast  to  make  the  changes  in  this  bridge.  The  pr onset 
width  of  tbe  bridge  is  forty  feel,  and  it  is  Intended  to 
make  it  eighty  feet  In  width,  which  will  furnish  ample 
accc^rnodations  for  many  years  to  come,  The  cost  of 
the  improvement  la  estimated  at  about  HOO.OOO  The 
elevated  bridge  Is  consltered  a  necessity  Id  order  to  pro- 
vide for  light  team*  and  hone -car  travel  which  la  new 
freuivently  interrupted  in  crossing  the  track*  of  the 
rlccllUurg  railroad,  over  wbichalarge  number  of  trams 
are  tms*ing  daily  to  and  from  the  wharves  owned  and 
controlled  by  that  company.  The  approach  to  tbe 
upper  part  of  the  bridge  on  the  Charlestown  Bide  will  be 
near  City  square,  and  aa  tbe  highway  will  be  above  tbe 
railroad  tracks  It  will  obviate  the  difficulties  now  eo  - 
countered.  The  lower  deck  of  the  bridge  will  be  used 
for  heavy  team*  which  cannot  ascend  tbe  grade  rwocev- 
aary  to  reach  the  upper  *ecUon.  and  by  furnishing  am- 
ple accommodations  for  the  two  c Isaac*  of  travel  alluded; 
to,  It  It  expected  that  all  wants  will  be  met  for  a  quar- 
ter of  a  century  at  least  if  not  for  a  longer  period.  The 
con  of  an  elevated  bridge  eould  be  in  the  vicinity  of 
1 1,000,000.— ffosfoa  Journal. 

A  MiNNorRt  Bridge.— The  work  of  rip  rapping  Use 
Hannibal  bridge  pier*  began  yesterday,  under  the  mj- 
perviiou  of  Chief  Engineer  I  till,  of  the"  bridge.  There 
will  be  about  100  yards  of  rock  put  around  the  ptera, — 
Hannibal  JonmaL. 

if  doe.—  The  people  of  Lncon  have  I 
to  build  at 


lUaoaiioiia,  St  Louis  and  Chicago  management  baa  do- 1  awarded  to  the  lowest  belder. 


rkxirtASD  conmto  Michigan  for  oak  for  its  railway 
cars. 

IjtvEttRO  Between  New  York  aso  Sah  Fra  v nun. 
-  A  government  surveying  party  is  now  in  Paviesa 
County,  lnd.  They  are  engaged  in  taking  the  level  of 
the  country,  on  a  fine  as  nearly  due  east  and  west,  aa 
thev  can  conveniently  between  -San  Francim*}  ami  New 
York.  Tbey  make  about  six  mils*  par  day,  thia  hut 
vveatlier  —  li'iatsra  iUchamjr. 
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ENGINEERS  AND  ENGINEERING  IN  OTHER 

LANDS. 


Traaaiaud  aad  Pr»p»r*3  f  rem  our  Escasatss  ] 

It  ii  very  unfortunate  for  engineering  project* 
jnrt  at  present  that  there  exists  such  political  jeal- 
ousy among  the  nations.  There  was  every  proa- 
pact  of  having  a  regular ' '  tunnel-mania. "  But  the 
military  hare  almost  crashed  out  tbe  project  of  a 
tunnel  between  England  and  France,  while  the 
Egyptian  question  threatens  to  interfere  for  some 
time  with  a  great  many  undertakings  in  the  Orient, 
Home  of  the  Spanish  generals  are  also  opposing  tbe 
tunneling  of  the  Pyrenees,  but  here,  at  least,  they 
are  not  likely  to  meet  with  much  success.  Such 
proceedings  as  these  do  not  certainly  merit  the 
title  of  "  civil"  engineering,  in  more  than  one 
■rase  of  the  word. 

News  from  Panama  continues  favorable,  a  great 
many  Blacks  and  Chinese  continue  to  arrive,  and 
villages  are  springing  up.  It  would  be  hard,  how- 
em,  to  understand  why  one  of  them  should  be 
termed  "Monkey  Hill;"  it  doubtless  Indicates  the 
presence  of  some  irreverent  American  who  is  a 
beberer  in  the  Darwinian  theory.  More  than  1,300 
soundings  have  been  made  in  the  Bay  of  Colon, 
and  the  currents,  winds,  tides,  etc..  hare  been  care- 
ful) y  studied.  The  question  of  the  outlet  on  the 
Pacific  is  now  in  order,  but  the  damming  of  the 


city  of  Sieged  in.  the  most  important  place  in  Hun- 
gary after  Peath.  The  new  bridge  to  be  built  orer 
the  Thelss  and  which  was  to  cost  altogether  some 
2,000.000  francs  was  the  subject  of  a  lirely  compe- 
tition. The  length  of  tbe  bridge  was  to  be  87S 
metres.  Twelve  houses  put  in  28  plana  and  bids. 
Paris,  Brussels,  Amsterdam  and  other  places  com- 
peted, but  tbe  committee  unanimously  adopted 
the  plan  of  a  bridge  with  arches  of  M.  O.  Eiffel  of 
Paris.  The  land  abutment  and  the  principal  pier 
in  the  river  will  be  laid  by  means  of  compressed 
air  at  a  depth  of  18  metres  below  low  water 
marie. 

ARTIFICIAL  BLOCK8  OF  MASONKY. 
Artificial  ashlar  work  has  been  largely  used  in 
the  port  of  Flume,  which  has  lately  become  such 
a  rival  to  Trieste.  Tbe  blocks  used  were  uni- 
formly 8  metres  70  cent,  in  length ;  D  metres  in 
width,  and  I  metre  SO  cent,  in  height  (Fig.  1).  Tbe 
interior  cubed  11  metres  10  cent,  was  built  with 
nibble  atone,  but  tbe  front  facings  were  of  cut 
■tone  of  a  maximum  weight  of  10  kilos.  Each 
block  weighed  from  24.000  to  27,000  kilos.  They 
were  allowed  to  dry  three  months  before  using, 
in  summer  two  months  only.  It  is  necessary  that 
dessication  should  not  be  rapid,  aud  at  the  begin- 
ning the  blocks  should  be  watered  twice,  and  after- 
ward ones  a  day.  The  strength  of  the  material  Is 
tested  in  the  following  way.   One  of  the  blocks 


Fhj.  I. 


Fio.  e. 


Flo.  3. 


(■ambus  will  offer  a  great  many  dlfttculties.  Tbe 
rrpnuestrp  to  June,  1881,  were  some  forty  mil- 
Inn  francs.  However,  the  immense  success  of 
the  Son  Canal  ought  to  have  a  cheering  effect  on 
tbe  Panama  mem.  The  receipts  in  1881,  were  SI, - 
174,0}  francs,  while  even  in  1880.  tbe  best  pre- 
vious year,  they  amounted  to  only  89  millions. 

The  question  of  deepening  the  Seine  is  still  dis- 
cussed by  our  French  eon/reres.  Very  contradic- 
tory plana  have  been  presented.  That  of  M.  Frl- 
mot  is  to  have  a  series  of  ten  dams,  so  as  to  raise 
the  level,  and  then  to  dredge  the  shallow  places. 
Hers,  however,  difficulties  come  in,  the  dams  are 
likely  to  increase  the  inundations  in  times  of  fresh- 
ets, but  it  is  thought  that  the  moveable  darns  as 
suggested  by  Poirt-e  and  Boole  will  completely 
overcome  this  objection.  Kivers  are  divided  by 
1L  de  la  Grye  into  three  categories  ;  those  which 
carry  along  with  them  a  quantity  of  matter  torn 
from  their  banks  :  those  which  simply  change  their 
beds ;  and  those  which  have  but  a  slow  current 
and  carry  along  tittle  or  nothing.  He  classes  the 
Seine  in  this  but  category,  and  be  maintains  that 
the  bed  of  such  a  river  is  sinuous.  This  view  is  not 
accepted  by  M.  Cotard  who  believes  the  sinuous 
form  is  not  caused  by  the  absence  of  drifted  mat- 
ter, but  from  the  weakness  of  the  bed,  by  which 
a  stream  baa  to  lengthen  its  course  until  the  slope 
and  speed  diminishing  there  is  an  equilibrium  be- 
tween the  action  of  the  current  and  the  resistance 
of  the  soil.  Tbe  project  for  tbe  Seine  as  presented 
■  to  dredge  the  river  from  Rouen  to  Poissy,  so  as 
to  create  a  channel  of  48  metres  in  width  at  bot- 
tom. The  scheme  presented  does  not  seem  to  solve 
the  problem,  and  it  waa  objected  that  the  result  of 
such  a  drain  would  be  most  injurious  to  agricul- 
tural interests.  Tbe  system  of  sluices,  which  are 
to  be  all  concentrated  at  Poissy,  does  not  appear  to 
be  vary  practical. 
Most  of  us  remember  the  great  inundation  a  few 
■  ago,  which  almost  completely  destroyed  the 


was  placed  after  83  days  on  rails  a,  b,  c,  at,  which 
caught  into  grooves  made  on  lower  face  (Fig.  2). 
The  rails  were  supported  by  wooden  posts  about 
'2>  i  feet  in  height.  The  earth  was  then  taken  away 
from  beneath,  so  as  to  leave  the  block  entirely 
free.  It  waa  then  overturned  by  means  of  screw- 
jacks.  When  the  block  tell,  its  corner  D  struck 
tbe  ground  obliquely,  and  sunk  into  it  Fig.  8,  and 
a  fissure  o,  p,  q,  of  one  millimetre  in  width  was 
produced.  A  second  cleft  r,  s,  was  just  observ- 
able on  the  lateral  wall.  The  block  was  left  some 
lime,  and  then  broken  up  to  ascertain  tin-  injuries 
inside.  The  masonry  was  found  perfectly  dry 
and  the  defects  solely  attributed  to  the  quality  of 
tbe  material  used.  Of  8,7M  such  blocks  used  in 
the  port  only  some  18  were  found  imperfect.  The 
cost  was  far  leas  than  for  blocks  of  Portland  Ce- 
ment, those  of  that  kind  used  at  Cherbourg,  Port 
Said,  and  Trieste  cost  respectively  55,  42  and  28 
fr.  per  cubic  metre.  The  Flume  blocks  cost  only 
20  fr.  80  cent,  per  oublc  metre. 


SPECIFICATIONS  OF  THE  METROPOLITAN 
BOARD  OF  WORKS. 


PA  VINO,  AC,  IN  HORHSXTDOWN  AJ1D  BUUIUMHEY. 

This  specification  refers  to  wnrks  to  be  done  in 
Freeschool  street  and  Thornton  street.  New  street 
and  Fashion  street,  St.  John,  Horselydown,  and  in 
Jamaica  road,  Bermondsey,  in  the  County  of  Sur- 

The  works  comprise  tbe  formation  of  pared  car- 
risge -ways  and  foot-ways,  Ac.,  as  per  drawings, 
Nos.  1,  9  and  8.  Also,  the  maintenance  of  the 
whole  of  the  same  in  thorough  repair  for  12  months 
after  completion. 

The  ground  on  one  side  of  Freeschool,  Thornton, 
New  and  Fashion  streets,  and  Jamaica  road,  Ber- 
ruondsley,  up  to  the  proposed  new  frontage  lines 
shown  on  plans  la,  without  extra  charge,  to  be 
raised  or  filled  up  with  dry  rubbish,  gravel  or  other 
materia],  of  approved  quality,  well  watered  and 
punned  in  layers;  or  reduced  to  tbe  levels  shown 
upon  the  drawings,  and  to  the  widths  required. 
Previous  to  laying  the  foot-ways  and  the  concrete 


foundations  of  the  carriage-ways  tbe  ground 
shall,  ss  part  of  and  included  in  the  contract,  be 
reduced  to  uniform  surfaces  at  tbe  proper 
level  by  filling  or  excavating,  as  the  case 
may  be;  and  in  the  former  case  the  filling  shall  be 
formed  of  brick  rubbish  or  gravel,  or  such,  if  any, 
material  excavated  from  the  site  of  the  works,  or 
such  other  as  may  be  approved  by  the  engineer. 
In  all  cases  the  materials  used  for  filling  in  shall 
be  well  watered,  and  afterwards  punned  or  rolled, 
as  may  be  directed  by  tbe  engineer,  so  as  thor- 
oughly to  consolidate  the  ground  to  his  aatlsf  ac- 
tion previously  to  laying  the  concrete  and  paving. 
All  vaults  shall  he  broken  up,  and  all  cavities  or 
open  spaces  filled  in  and  solidly  rammed.  From 
the  "Three  Compasses "  P.  H.,  along  the  main 
thoroughfare  to  Dockhead  as  shown  upon  the 
drawings,  a  line  of  tramway  is  to  be  formed  by 
the  contractor.  The  whole  of  tbe  iron  work  for 
this,  as  shown  upon  drawing  No.  8,  will  be  sup- 
plied by  tbe  tramway  oompe.ny;  but  the  rails  are 
to  be  laid,  and  all  other  materials  and  labor  sup- 
plied, by  tbe  contractor;  this  part  of  tbe  work  be- 
ing done  to  tbe  satisfaction  of  tbe  engineer  to  the 
tramway  company,  and  in  accordance  with  the 
following  conditions:  The  rails  are  to  be  laid  to 
true  curves,  being  bent  and  straightened,  where 
necessary,  by  crowing,  and  not  by  hammer- 
ing. Any  rivets  which  may  be  loosened 
by  crowing  the  rails  shall  he  cut  out  and 
replaced.  All  joints  to  be  brought  fair  and  true, 
and  to  hare  steel  shoes,  as  shown  on  drawing. 
Cutting  the  rails,  except  at  the  proper  position 
with  respect  to  the  pilch  of  tbe  rlvetiing,  ia  t<> 
be  avoided  ;  but  where  unavoidable  the  rails  are 
to  be  fished  to  the  satisfaction  of  the  engineer. 
Tbe  rails  are  to  be  laid  to  such  gradients  as  may 
be  required  by  the  fall  of  tbe  road,  and  shall  be 
bedded  on  fine  concrete,  composed  of  one  part  of 
Portland  cement  to  one  part  of  screened  Thames 
ballast.  The  bedding  is  tc  be  perfectly  solid  under 
every  part  of  the  rail,  and  to  ensure  tills,  beating 
hammers  of  approved  form  should  be  used  fur 
packing.  When  the  rails  are  bedded  the  whole 
surface  of  the  concrete  shall  he  made  up  with 
similar  fine  concrete  to  within  half  an  loch  of  thn 
extreme  depth  of  the  stones  below  the  finished 
level  of  tbe  surface.  The  rails  shall  be  laid  to 
a  gauge,  the  particulars  of  which  shall  be  auppllied 
by  the  engineer,  and  a  standard  gauge  bar  shall 
be  prepared  for  the  engineer's  use,  and  left  in 
his  charge  during  tbe  progress  of  the  works. 
The  paving  between  the  outer  rails  shall  be  of 
Guernsey  granite  avis  of.  7  in.  in  depth  and  4  In. 
in  thickness,  no  stone  being  longer  than  13  in. 
During  the  progress  of  the  paving  the  rails  shall 
be  kept  in  place  by  temporary  tie  oars  of  Tee  Iron 
about  8  in.  by  2'.,  in.,  with  notches  in  the  web  to 
fit  the  heads  of  tlie  rails,  which  should  be  placed 
about  8  ft.  apart,  and  removed  as  the  paving  pro- 
ceeds. Tbe  finished  level  of  the  paving  adjacent 
to  the  rails  to  be  about  a  quarter  of  an  inch  above 
them. 

The  carriageways,  being  7,248  superficial  yards, 
shall  be  formed  of  Aberdeen  or  Guernsey  granite 
cubes  or  sets,  7  in.  in  depth  and 4  in.  wide  on  bed, 
carefully  dressed  and  free  from  protuberances  on 
surface,  laid  to  a  uniform  surface  on  a  bed  of 
Portland  cement  concrete,  8  in.  thick,  and  being 
2,080  cubic  yards,  the  surface  of  both  granite  and 
concrete  being  formed  as  may  be  directed.  After 
this  bed  of  concrete  has  set  hard,  the  cubes  or 
seta  are  to  be  bedded  on  a  thin  layer  of  Port- 
land cement  concrete  spread  over  tbe  concrete 
foundation,  laid  in  regular  straight  courses,  and 
properly  bonded  and  toothed  into  each  other,  so 
close  at  joints  that  six  courses,  when  laid  and 
finished,  shall  not  measure  more  than  27  in.,  leav- 
ing only  sufficient  space  for  grouting  to  pass  to 
the  bottom;  to  be  well  rammed,  and  back  rammed 
as  directed  by  the  engineer,  to  a  uniform  surface, 
and  well  grouted  with  sharp  sand  and  Portland 
cement  in  the  proportion  of  four  to  one,  and 
coated  with  fine  hoggin.  The  crossings,  being  208 
superficial  yards,  shall  be  of  granite  culxs,  the 
same  aa  tile  carriageways,  but  specially  ilru»  a 
for  crossings,  laid  in  the  same  way  as  the  ordinary 
I  paving,  having  the  same  curvature  as  the  carriage- 
!  way  across  which  they  are  laid.  As  the  local 
traffic  must  be  kept  uninterrupted,  it  will  only  be 
possible  to  pave  one  aide  at  a  time,  except  in  Free- 
school  and  Thornton  streets. 

The  channels,  8,880  ft.  in  length,  shall  be  formed 
|  of  Guernsey  granite  stones,  7  in.  deep  and  18  in. 
wide;  no  stone  to  be  leas  than  2  ft.  8  in.  in  length, 
all  laid  on  a  bed  of  Portland  cement  concrete,  as 
shown;  the  atones  to  be  worked  fair  on  upper  sur- 
face, equal  to  sample,  with  joints  squared  through- 
out the  whole  depth  or  thickness,  closely  laid  and 
well  grouted  with  Portland  cement,  as  before 
specified,  as  the  work  proceeds.  The  channels  to 
be  laid  with  a  fall  towards  the  gullies,  as  may  be 
directed.  The  kerb  (which  ia  partly  curreo,  aa 
shown  on  the  plan)  for  margin  to  the  footway 
paving,  8,810  ft.  in  length,  snail  be  of  new  Aber- 
deen or  Guernsey  granite  laid  in  cement  mortar 
on  a  bed  of  Portland  cement  concrete.  The  stones 
to  be  8  in-  deep  and  12  in.  wide  on  bed,  to  be  worked 
fair  and  fine,  dressed  on  two  faces  equal  to  sample. 


iv  Gc 


UK  Or  NEWS  AND 


.h  LT  8,  1882 


The  heading  joints  to  be  neatly  squared 
for  their entirodeptb.and  the back  joint*  » 
piivinjf  to  he  squared  for  a  depth  of  at  le 
mollis.  Nost™.>Uimettsureles»thon  8ft,  i 


i  to  be  neatly  squared  through 
'-'»  with  York 
three 
i  8  ft,  in  length. 

The  footway  paving  to  be  specially  rounded  at 
curves,  redirected  and  the  kerbatuaes  shaped  to  cor- 
respond. The  footway  paving  12,400  ft.  sup.,  shall 
be  of  new-  l  in.  York  stone,  sound  and  bard,  and 
of  a  uniform  and  close  texture,  free  from  sand 
boles  and  other  defects,  and  to  dry  after  rain  of 
a  light  color,  as  nearly  a*  possible  uniform  through- 
out. The  flags  to  be  of  full  thickness  throughout, 
thoroughly  tooled  to  a  fair,  clean,  level  and  true 
surface,  equal  to  sample,  and  the  joints  tooted 
square.  The  stones  to  be  laid  in  lias  mortar  on  a  ' 
sufficient  bed  of  fine  sand,  gravel,  or  other  ap- 
proved material,  with  close  and  neat  joints,  and 
in  uniform  courses,  hmtking  bond,  the  courses  of  j 
new  paving  to  he  at  least  I  ft.  10  in.,  and  not 
more  than  2  ft.  9  in.  wide,  no  two  adjoining 
course*  to  differ  in  width  more  than  8  in.,  and  no 
new  stono  to  be  of  less  area  than  5  ft. .  except  for ! 
such  closers  as  may  be  allowed;  the  joints  to  be 
dressed  ami  rubbed  down  after  laying,  where 
necessary,  to  preserve  a  uniform  surface  through- 
out. The  paving  to  be  bud  with  slope  toward  uie  I 
carriageway. 

Wherever  the  new  works  intersect  with  or  end  I 
in  the  existing  streets  or  places,  the  whole  road 
and  footway  works  shall,  without  extra  eliarge,  be 
taken  up  and  relaid  to  such  extent  as  the  engineer 
may  consider  necessary,  and  the  best  of  the  old  [ 
materials  taken  up  in  any  part  of  the  work  are  to 
be  used  therein.    Where  the  levels  of  the  existing 
footways  are  to  be  altered,  the  contractor  will  | 
have,  without  extra  charge,  to  alter  the  levels,  the 
area  gratings,  railings  and  kerbs,  and  the  steps 
and  landings  giving  access  to  the  premises  in  such 
manner  as  may  be  directed. 

The  contractor  shall  provide  and  lay  250  ft.  run 
or  15-in.  pipe  sewer,  bedded  on  Portland  cement 
concrete  in  accordance  with  cross-section  No.  4. 
including  twenty  junc  tions  extra  on.  Also  8,100 
ft.  run  of  8-ln.  stoneware  pipe  sewer  without  a 
concrete,  bedding  therefor.  The  above  lengths  of 
n|*-'  to  be  distributed  as  indicated  on  the  draw- ! 
,  or  in  sny  manner  the  engineer  may  direct, 
ling  milking  good  connections  of  existing 
with  existing  brick  sewers  and  proposed 
Also  shall  supply  and  fix  within  the  ex- 
isting sewer*,  in  accordance  with  directions  which 
will  be  given  by  the  engineer,  eighty  6-in.  and 
one  15-in.  galvanised  iron  tide-flaps  similar  to 
samples.  Thirty-six  gullies  to  be  formed  in  brick- 
work in  cement,  with  syphon  traps  and  connected 
with  the  sewer  by  8-ln.  stoneware  pipes,  which  are 
included  in  the  pipes  provided.  The  gullies  to  be 
fitted  with  cast-iron  gratings,  to  he  supplied  and 
fixed  by  the  contrartor  (see  Drawing  No.  I). 

The  contractor  shall  provide  ami  erect  18  new 
substantial  cast-iron  street  lamps  in  such  situa- 
tions on  the  works  aa  the  engineer  may  direct, 
either  to  same  design  and  dimensions  as  those  now 
in  the  locality,  or,  to  some  other  as  shall  be  or- 
dered, including  copper  lantern  properly  glazed, 
with  copper  door  and  ventilator  to  same,  and  lad- 
der iron  to  each  lamp,  and  shall  shift,  as  may  be 
directed,  the  existing  lamps,  six  in  number,  and 
make  good  the  connections  with  the  service  pipes. 
The  whole  of  the  said  street  lamps,  new  and  old, 
are  to  be  painted  in  four  oils,  finished,  bronae  color 
and  furnished  (in  manner  to  he  approved)  with  gas 
pipes,  burners,  and  fittings.  The  gas  piping  to  be 
provided  and  laid  by  the  contractor,  is  to  extend 
from  the  burners  to  the  bottom  of  the  street  lamps,  I 
and  thence  to  the  main,  with  which  it  is  to  b«  con- 
nected. The  contractor  will  have  to  supply  the 
necessary  bends,  unions,  nipples,  and  Tee  pieces, 
and  to  leave  the  lamps  complete  and  ready  for 
lighting.  The  whole  of  the  work  to  be  executed 
in  the  best  style  of  finished  workmanship. 

The  pipes,  bends,  junction*,  and  drain-mouths 
shall  be  of  the  beat  stoneware,  to  be  approved  by 
the  engineer,  well  burnt,  salt  glazed,  circular, 
perfectly  true  in  bore,  and  straight,  with  whole 
socket  joints,  free  from  flaw*,  blisters,  cracks,  and 
other  defects.  Those  of  12-in .  or  greater  diameter 
are  to  be  at  least  1  in.  in  thickness.  All  junction 
pipes  shall  lie  molded  with  a  proper  curve,  All 
the  stoneware  pi|iea  shall  be  jointed  with  n#at 
Portland  cement,  and  laid  by  a  bricklayer:  and 
all  materials  and  workmanship  shall  be  of  the  best 
quality,  and  equal  to  samples  to  be  seen  at  the 
offices  of  the  board  at  Spring  gardens.  All  the 
surplus  earth,  rubbish,  carriage  and  footway  pav- 
ing-stones, kerblng,  or  other  old  materials,  not 
hcing  private  property,  or  claimed  by  the  board 
for  use  in  the  proposed  works,  are  to"  become  the 
property  of  the  contractor,  and  are  to  be  carted 
away .  The  area  of  the  present  carriage-ways  Is 
about  4.750  yards  superficial;  and  of  footway")  av- 
ing  about  1 1 .000  ft.  superficial.  The  present  kerbs 
about  3,4(i0  ft.  iu  length.  IS  in.  bv  fl  in.  on  edge, 
and  300  ft.  in  length  of  12  in.  by  A  in.  laid  flat.  If 
any  of  the  existing  mod  or  footway  paving  is  per- 
mtted  to  be  used  instead  of  new.  only  the  labor 


shall  be  kept  lit  clr  n 
coins,  or  other  articles  of 
which  mav  be  discovered  in  the  course  of 
•ritfcMsa.sW.  flowed" to  works,  shall  ho  Immediately  delivered  into  the 
custody  of  the  engineer  or  other  officer*  on  belialf 
of  the  board.-  Thr  Cwtlrnet  Journalof  London. 


contractor,  hut  to  be  removed  as  occasion  re- 
quires, and  to  tie  deposited  and  stacked  in  such 
port  on  of  the  vacant  ground  along  the  line  of 
works  as  may  be  directed. 

The  lime  that  may  be  required  to  tie  used  iu  any 
part  of  the  works  shall  Is)  obtained  from  the  lower 
or  hardest  hod*  of  the  hhie  lias  formation,  of  qual- 
ity equal  to  the  best  Aherthsw  or  I.virte  Heal*, 
brought  in  lumps  fresh  from  the  kiln-.  The  lime  to 
tie  turned  over  and  wctusl  from  the  rW  of  n  wu 
tering-enn,  covered  tip 

remain  till  cold;  then  sifted  through  a  tine  sieve  : 
about  two  and  a  half  of  sand  is  then  to  be  added 
to  one  of  lime  and  mode,  into  mortar,  which  hi  to 
remain  for  at  least  24  hours  before  being  used. 

The  w  hole  of  the  cement  for  these  works,  ami 
herein  referred  to,  is  to  he  Portland  cement  of  the 
best  quality,  ground  so  fine  that  the  rrxidue  on  a 
sieve  of  5,800  meshes  to  the  square  inch  (equal  io 
about  78  per  lineal  inch)  shall  not  exceed  10  per 
cent,  by  weight.  When  tested,  *liouhl  the  pro- 
portion which  will  not  pass  through  this  sieve  he 
greater,  a  quantity  of  cement  proportionate  to 
such  excess  must  be  added.  When  brought  upon 
the  works  it  is  to  be  put  into  a  dry  shed  or 
store,  which  the  contractor  has  to  provide 
for  the  purpose,  having  n  wooden  floor  and 
all  necessary  sub-divisions.  The  cement  is  to  tic 
emptied  out  upon  this  floor,  every 
kept  separate,  and  is  not  to  be  use 
been  tested  by  samples  taken  from  different  sacks, 
The  cement  is  to  be  gauged  with  three  times  its 
weight  of  dry  sand  which  tins  been  passed  through 
a  sieve  of  400,  and  been  retain* d  upon  one  of  WW 
meshes  to  the  square  inch,  A  sample  of  tliissund 
may  be  seen  at  this  office.  The  cement  and  sand 
having  been  well  mixed,  dry,  about  10  percent, 
their  weight  of  water  is  to  b(  added,  and 
briquetteaformed  in  moulds  of  1-in.  sections!  area 
at  the  weakest  part.  The  briquettes,  having  in 
the  meantime  been  kept  in  a  dump  utmosphi-rc. 
are  to  be  put  into  water  twenty-four  hours  ofter 
they  have  been  mode,  and  remain  In  water 
untd  their  tensile  strength  is  tested  bv 
means  of  apparatus  bclongiug  to  the  board, 
and  by  their  officer*.  The  cement,  nest, 
must  riot,  at  any  season  of  the  year,  set  in  h's* 
than  one  hour,  and  must  bear,  without  breaking, 
a  weight  of  200  pound  per  square,  inch  28  days 
after  the  briquettes  have  been  made.  If  it  does 
not,  it  will  be  rejected,  and  must  be  forthwith  re- 
moved from  the  works.  To  secure  due  progress 
the  contractor  shall,  immediately  after  the  con 


ments  payable  thereon,  all  plan;,  drawings,  writ- 
ings, papers,  s|>eciflcations  and  document*  which 
may  nave  been  delivered  to  him.  or  for  his  use; 
and.  in  the  meantime,  the  engineer,  mid  such  per- 
"  the  uB-lMnnl  engiliN-r 
ef'lll  acce 


son  as  he  may  appuiut.  and  th 
and  clerks  or  work-.,  shall  Irov 
nt  all  timi's  hud  fur  all  purpose's,  and  the 
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f  the  works.  All 
juity  or  value, 
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it'onfiniuvf  from  jxtgc  218.) 

W  XI.VU1.—XEW  UKITAIX. 

New  Britain.  Connecticut.  In  lat.  41  40  N-, 
long.  72  48  W.,  was  incorporated  as  a  borough 
iu  1850,  and  as  a  <  ilv  in  IK73. 

Water-works  were  built  by  the  Issrouch  in  1858 
after  plans  of  McRec  Swift.  C.  E,  A.  Chamberlain 
being  the  resident  engineer,  taking  the  supply 
from  Shuttle  Meadow  Itrook.  which  has  a  walcr- 
,oTl  \?  „«  «h«l  «t  »bo"t  one  square  mile.  A  stone  dam 
"  h"s  form*  a  storage  reservoir  or  m  acres  area.  Iioldlng 
700,000,0110  gallons,  at  175  ft.  above  the  city.  A 
districting  reservoir  was  built  ou  u  bill  near  the 
centre  of  the  city, 

Distribution  was  at  first  by  wroiigbt-lron  and 
cement  pipe,  a  large  portion  of  which  has  been 
from  tune  to  time  replaced  by  cast-iron  pipe. 
There  are  25  miles  of  pipe  of  from  1J  to  4-in. 
diameter,  with  158  fire  hydrants,  1.350  tape.  There 
are  58  meters  in  use.  The  city  contributes  #25 
per  veur  for  etch  hydrant.  Service  pipes  are  of 
wrought  lion.  The  population  in  1W0  was  18,087. 
The  daily  consumption  is  n.nno,<iuv  gall- -us. 

The  works  have  cost  »2ir>,000  and  the  bonded 
debt  is  ,190,000  at  0  and  7  per  cent,  interest. 

The  expi'nsrs  in  1K8I  were:  For  maintenance. 
*3,0I7.W1:  for  interest,  tl  1.970.00;  and  for  exten- 
sions. r-'.WO.-M.    The  receipt*  were  $16,827.88. 

The  works  are  maiiagvsl  b 
sinner*. 

C.XVJCLIX.—  E 
Elmira,  New  York,  in  lat.  42  5  N.,  long.  7«-  W 
W..  on  the  Chemung  River,  is  in  a  narrow  valley, 


tract  is  signed,  procure  and  deliver  nntothe  siteof  |  surrounded  by  bills.  . 
the  works  a  stock  of  cement  sufficient  for  carry-  Settled  in  1 .87  by  emigrant*  from  Pennsylvania, 
ing  upon  works  for  at  least  five  weeks,  and  at  all  "  ™  incorporated  as  a  city  in  1804. 
tiroes,  until  their  approaching  completion,  shall  Water-works  were  built  by  s ipnvate  company  in 
keep  stored  on  the  works  a  quantitv  equal  to  five  1861,  after  plan*  erf  Alphonee  Fteley.  C.  E,  R.  M, 
weeks' consumption.  All  cement  concrete  to  he  McDowell  being  the  resident  engineer  The.  sup. 
u>cd  throughout  the  works,  with  the  exception  of  ply  is  taken  by  gravity  from  Carr  s  Creek,  which 
that  under  tb«  tram  rails,  to  be  formed  of  one  1  n»»  »  watet-shed  of  4',  square  miles.  The  stor- 
rovasuro  of  Portland  cement  to  eight  measures  of  I  age  reservoir  of  28  acres  area  and  100,000,000  gnl- 
hellost.  All  lime  concrete  to  lie  formed  of  one  i  l»u*  capacity  at  210  ft.  above  the  city  is  formed 
measure  of  lime  to  «ix  measure*  of  hellost.  The  by  «n  earthen  dam  on  Carr  s  Creek  1.100  ft.  long 
whole  to  be  thoroughly  mixed  and  put  into  the  and  88  ft.  high,  10  fl.  wide  on  top  and  paved  with 


works  as  may  be  directed. 


stone  on  the  inner  slope.  A  canal  23  ft.  wide  is 
d  1  iron  pipe  convey*  the  water  through  the  dam.  and 


ried  on  day  and  night  w: 

bad  or  treacherous  ground  be  met  with,  or  should 
there  be  any  other  cause  whatsoever  which  in  the 
judgment  of  the  engineer  shall  require  it.  The 
contractor  to  provide,  fit  up  and  shift  from  one 
section  of  the  work  to  another  during  the  progress 
of  the  work,  as  shall  be  directed,  a  large,  movable 
office  for  the  accommodation  of  the  clerks  of  the 
work,  with  all  requisite  fittings,  stoves,  firing, 
lighting,  etc..  so  as  to  be  habitable  for  working 
purposes  at  all  tunes  and  under  all  circumstances ; 
and  at  the  completion  of  the  work  it  shall  become 
the  property  of,  and  be  removed  by,  the  contractor, 
who  la  also  to  supply  the  necessary  laborers  to  at- 
tend the  same,  and  to  assist  the  clerk  of  works  in 
taking  levels,  etc.  The  contractor  to  include 
in  tender  (in  addition  to  all  other  things 
specified  therein),  and  to  provide  the  sum  of 
£500  to  be  expended  or  used,  either  wholly  or 
in  part,  or  not  to  be  used,  at  the  discretion  of  the 
engineer,  and  entirely  as  be  may  decide  and  direct, 
but  if  no  part,  or  only  parts  thereof,  are  used,  then 
the  whole,  or  the  parts  not  used,  shall  be  deducted 
from  the  amount  of  the  contract ;  and  in  like 
manner  any  Increase  thereof  shall  be  added  to  the 
said  amount,  and  such  works'  shall  be  deducted 
from  or  added  to  the  amount  of  the  contract  in 
accordance  with  the  terms  specified  in  Clause  82 
for  regulating  such  diminished  or  extra  works,  or 
otherwise,  aa  herein  provided.  Within  seven  days 
after  the  contract  shall  have  been  executed,  the 
contractor  shall  deliver  to  the  engineer  full  and 
true  bills  of  quantities,  with  the  rates  of  charge 
and  the  amounts  of  each  item,  and  the  total 
amount  upon  which  the  tender  was  based  ;  and 


thence  a  12-in.  wrnugbt-lron  and  cement  pipe  ex- 
lends  4,500  ft.,  when  the  water  is  discharged  by  a 
fountain-jet  into  the  distributing  reservoir,  which 
is  built  in  excavntion  and  einltankment,  with  its 
Inner  slopes  paved,  la  900  ft.  square  and  90  ft. 
above  the  city,  Additional  supply  from  near  the 
Cltemung  River  is  obtained  from  a  filter  gallery  I 
ft.  wide  and  316  ft.  long,  in  gravel.  lOCtft.  from  and 
parallel  to  the  river.  This  yields  about  l*aj  million 
gallons  per  day.  The  water  is  pumped  90  ft.  to 
the  distributing  reservoir  by  a  Knowles  pump  of 
8,000,000  gallons  daily  capacity,  erected  in  1880. 

Distribution  is  by  34  miles  of  pipe,  some  of  cast 
Iron  and  some  of  wood,  of  from  12  to  4-in.  diame- 
ter.  There  ore  146  fire  hydrants.  800  taps  and  178 
*r  year  for  each  of  50 
for  each  over  that 
galvanized  iron  are 


meters.  The  city  pays  «7S  p 
hydrants,  and  150  per  year 
number.  Service  pi  lie*  of 
used. 


The  population  in  1880  was  30,541. 
consumption  is  1,400,000 
The  works  haw  cost  $1 
statistics  are  not  given. 


A.  Dlven  is  the  Su|>erinlendent. 

cccu— CIUHIOTTK.  N.  r. 
Charlotte.  North  Carolina,  in  Int.  35   15  N-. 
long.  80  48  W..  is  on  slightly  undulating  ground, 
on  Sugar  Creek.    It  was  willed  in  1762  and  incor- 
porated as  a  city  in  1850. 

Water-works  were  built  bv  a  private  company 
in  1881-2  after  plans  of  S.  K.  Soprr,  taking  the 
supply  from  a  number  of  springs,  the  water  from 
which  i«  impounded  by  a  dam  of  clay  with  timber 


of  t&ki  _ 

for  to  the  contractor, 


ig  and  relay  ing  is  to 


upon  refusal  or  neglect  to  do  *o  shall  forfeit  to  the  heart,  rortiimg  a  reservoir  «f>«  by  l.iO  ft.,  and  16  ft. 
board  £10  per  day  for  every  dsv  that  such  refusal  deep.    It  is  110  ft.  lower  than  the  city,    rhe  water 
or  neglect  shall  continue  beyond  the  period  speci-  i«  pumped  into  a  stsnil-prpo  1*  ft.  in  diameter  ami 
fled,  each  sum  to  be  deemed  liquidated  damages.      80  ft.  high,  in  the  city. 
The  contractor  shall  return  to  the  custody  of  the!    Distribution  is  by  5  miles  of  cast-iron  pipe  of 


ie  contractor.  The  existing  boarding  and  engineer,  at  the  time  of  the  deli  very  up  to  the  works  from  12  to  4-in.  diameter,  with  40  fire  hydrants,  9 
are  not  to  become  the  property  of  the  I  of  the  : 


and  before  ht»  r*ct.Tt* 


,  gates  and  90  taps.  The  city  pays  |50  per  year  for 
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sach.  hydrant,  Service  pipes  are  of  lead. 

The  population  in  IKK)  was  8,612.  Theconaump- 
tiivn  18  not  determined  yet- 

The  capital  stock  ot  the  company  in  1 100,000, 
and  the  bonded  debt  i»  •100,000,  at  «  par  cent,  in- 
terest. 

Garwood  Ferris  ia  the  Superintendent. 
OtX'LI.— HUCA. 

Piqua,  Ohio,  in  1st,  40'  ?  N..  long.  85'  13  W.. 
is  on  the  Miami  River.  It  was  setled  about  1800. 
la  1858  the  Miami  Hydraulic  and  MiningCompany 
waa  formed,  which  purchaaed  from  the  State  of 
Ohio  the  Lewis  ton  reservoir  and  a  part  of  the 
Miami  and  Eha  Canal  and  enlarged  the  reservoir, 
building  an  embankment  4  uiiles  long  and  25 
ft.  high  In  place*.  The  reservoir  and  water  power 
thoa  formed  were  repurchased  by  the  Stat*1  in 
1858.  In  1885  the  Piqua  Hvdraulie  Company  waa 
formeii  U>  utilise  this  power  and  Mipply  water  to 
the  city,  but  failing  to  fulfill  ita  contract,  the 
city  in  1875  purchaaed  all  its  rlghta  and  constructed 
water-work*. 

The  Urwinton  reservoir,  ill  mile*  from  the  city, 
at  a  point  where  several  stream*  unite  to  form  the 
Ureal  Miami  River,  cover*  t»  square  miles  and 
furnishes  available  storage  14  ft.  deep.  The  water 
flows  in  the  river  channel  27  milea  to  Port  Jeffer- 
son, where  a  dam  direrta  it  into  a  feeder  canal  18 
nines  long,  to  LockingUm,  whence  the  "  hydraulic 
canal."  fl  mile*  long,  leads  to  the  water-work*. 
Franz  Pond  of  6  acres,  Versailles  Poud  ol  2  I ...  re  ■ 
and  Swift  Run  Pond  of  58  acres,  also  feed  the 
hydraulic  canal.  There  are  three  water  powers, 
respectively  of  20  ft-,  17  ft.  and  18  It.,  head  and 
fall.  The  pumping  machinery  comprises  two 
doultUvaciing  Flanders  pump*  of  14  in.  bore  and 
SO-tn.  stroke,  driven  by  thaw  Turbine  wheels,  one 
34  in.  for  domestic  and  one  4H  in.  for  tire  supply. 
The  water  ia  pumped  directly  into  the  mains  with 
B0  lbs.  fixe  pressure.  UisUibulion  ia  by  *  wiles  of 
cast-iron  pipes  of  from  12  to  4-in.  diameter,  with 
80  Are  hydrants,  90  gates  and  450  taps.  Far  ordi- 
nary purposes,  the  canal,  which  is  85  ft.  above  the 
city,  lurnishee  water  without  the  intervention  of 

the  pumps.    Service  piprw  are  of  galvanised  iron. 
The  population  in  1*4)  whs  8.S17.  The  dady  con- 

iiMirrn  to  1*0,000  gal  torn, 

The  works  have  cost  880,000  besides  the  8S00,r»« 
paid  fur  the  canal  and  water  rights. 


The  works  have  cost  1100,000.  The  bonded  debt 
is  895,000. 

No  separate  account  is  kept  of  the  expenses  of 
maintenance.   The  receipts  In  1881  were  tll.i.HXi. 


The  work*  are 
member*  of  the 
the  Chief  Burgess. 

J.  II.  Wood  T*  the  Chief 
Henry  the  Superintendent. 

iTO  SB  CQSTUfCTD.] 

The  receipt  of  statistics,  as  follows,  i*  acknowl- 
edged with  thanks:  From  A.  Diver,  Superintend- 
ent, statistics  and  water  rates  of  the  Klmira(N.  T.) 
water-work*.  From  J.  W.  King,  Secretary,  sta- 
tistic* and  report  of  water-works  of  Piqua,  Ohio. 
From  W.  W.  Fleinming.  Attorney,  statistics  anil 
water  rates  of  the  water-works  of  Charlotte.  N.  C. 
From  J.  H.  Iveraoo,  President,  statistics  and  water 
rates  of  the  water-works  of  Salinas  City,  Cal. 
From  tin-  Water  Commissioners.  25th  annual  re- 
port of  water-works  of  New  Britain,  I'onn.  From 
the  Water  t'omini'wioners,  report  of  the  Holyoke 
| Mass. I  water- works  for  1881.  From  K.  J.  Brough. 
City  Kngiueer,  report  of  Toronto  water-works  for 
1881. 

Is-tter*  to  Washington,  Csl.,  and  Hon  Quentin, 
Cal.,  having  been  returned  unopened,  it  is  sup 
are  no  water-work* 


lock*  to  the  Three-Mile  locks  the  whole  line  is  a 
record  of  skillful  engineering,  hard  work,  and  large 
e xpenditure  of  money. 

The  object  has  been  to  get  plenty  of  power; 
plenty  not  only  for  ordinary  times,  hut  for  reason* 
of  drought,  like  that  of  last  summer,  and  it  is  be- 
lieved that  that  has  been  accomplished. 

Arrived  at  the  new  pumjp-house,  the  party  en- 
trnil  by  the  western  door.  They  found  the  wheels 
and  pumps  in  place  and  all  right,  but  a  good  deal 
of  the  Unletting  work  yet  to  be  done. 

Mr.  KviU'v  having  assembled  the  party  about  him, 
cx]*rcHsed  for  all  present  and  for  tlie  larger  com- 
munity whom  they  represented  the  delight 
which  the  completion  of  the  works  afforded.  It 
gave  him  pleasure,  ho  said,  to  state  as  a  circum- 
stance somewhat  novel  in  municipal  experience 
that  all  the  work  had  been  done  within  the  first 
estimate,  and  thai  the  81150,000  appropriated  hiul 
been  sufficient.  He  complimented  Mr.  Charles  T. 
i  Davis,  the  chairman  of  the  Committee  on  Water, 
i  for  the  prudence,  patience,  seal  and  ability 
which  had  chamrtfTtrrd  his  administration. 

It  was  now  (at  1*5)1 
were  ready  to  be  started.  Mr.  Davis 
water  on  Wheel  No.  1 ;  Mr.  Keiley  on  No.  9;  sad 
Mr,  James  Hayes  on  No.  8,  and  without  hitch  or 
"  hesitation  "  the  three  great  wheels  commenced 
to  revolve,  the  nine  pumps  were  set  to  work  i 
water  at  the  rate  of  12, 000.000  gallons  per  < 
commenced  to  go  np  hill  through  the  pipes  to  the 


debt  is  $280,000  at  6  and  8  percent,  interest, 
tbtr  financial  statements  are  not  given. 

The  works  are  i 
W.l 


Fur 

J. 


COTUl.— RAUSA-1  CITY. 

Citv,  California,  in  1st.  38  N.,  long. 
Ml  45  W.,  "in  the  Salinas  Valley,  was  settled  in 
1)48,  and  incorporated  as  a  city  in  1874. 

Water-works  were  built  by  a  private  company  in 
1878,  taking  the  supply  from  8  artesian  wells  of 
depths  of  80,  300  and  284  ft.,  and  pumping  the 
smer  L.y  a  10  in.  Kuowles  j  ump  into  three  tanks, 
two  of  these  containing  fo.OOO  gallon*,  at  45  ft. 
i  the  city,  for  domestic  use,  and  one 
,  at  75  ft. 


VA., 

T1»e  new  water-works  of  Richmond,  Va.,  were 
officially  opened  on  Thursday,  June  28.  From  the 
account  ia  the  Richmond  Ihnjxilrk  wa  quote  the 
following  description  of  tho  works  and  the  cere- 
monies) attending  their  opening. 

The  new  works  are  located  on  the  north  or  bluff 
hank  of  the  canal  at  the  Three-Mile  locks,  which 
are— or  rather  were,  for  they  are  things  of  the  past 
—three  miles  from  the  basin  and  about  two  mile* 
from  thB  northern  limit*  of  the  city.  The  build- 
ing which  shelters  the  pumps  and  wheel*  is  of  un- 
dressed granite.  There  are  two  stories,  each  of 
lofty  pitch.  On  the  Br  t  are  the  wheels,  (lumps 
and  all  the  machinery.  The  second  is  to  be  a 
grand  pavilion.  Small  spaces  on  '.he  two  floor* 
ThnToiided  '  w'"      cut  °^  'or  offices  *ncl  workshops. 


The  building  is  a  handsome  one. 
The  wheels  are  novel.    They  an'  vertical 
them,  and 


tur- 

Tuere  are  three  of  them,  and  to  each  are 
attached  three  pumps.  The  water  has  a  20- ft. 
full,  and  the  works  will  have  a  real  working 
capacity  of  12,000,000  gallons  per  diem,  all  of 
iv hu  h  will  have  to  lie  lifted  to  the  reservoir,  some 
4.000  ft.  distant,  and  up  a  height  of  175  ft. 
These  pumps  were  planned  by  Mr.  C.  A.  Smith,  of 
St.  Louis,  and  were  mode  by  H.  A.  Ramsay,  of 
Baltimore.  In  IHbO  the  city  offered  81.000  in 
prises  for  the  best  three  water-works'  plans 
offered.  Mr.  Smith's  was  accepted.  Colon  el  Cut- 
i  superintended  all  of  the  engineering, 
construction  of  the 


thstribntion  is  by 
from  8  to  8-in.  diameter,  with  22  fire  hydrants 
and  12  gatee.    The  number  of  tap*  is  not  given. 
The  city  doe*  not  pay  for  tire-hydrant  service. 
Wrwight-lron  service  pipee  acre.  u»eil.    The  . 
Hon  in  1880  was  1,800.    The  consumption 


THE  WATUt-FOWKJt 
into  the  conduit  from  James  River  at 
...  *  dam,  or  the  Nine-Mile  locks.    The  old 
es  of  cast-iron  pipe  of  canal — displaced  by  the  railroad  built  upon  the 
low-path — was  not  sufficient.     For  the  whole  dis- 
tance, six  miles,  it  bad  to  be  deepened,  widened 
and  straightened,  and  oftentimes  through  bed*  of 
solid  granite.    That  was  a  great  and  costly  work 


A  collation  was  then  served,  after  which  Mr. 
Davis,  as  chairman  of  the  committee,  read  a  state- 
ment giving  a  history  of  the  difficulties  encoun- 
tered and  overcome  in  the  building  of  these  works, 
and  expressing  his  pleasure  that  as  he  had  intro- 
duced the  first  resolution  in  relation  to  the  new 
reservoir,  be  could  announce,  as  he  was  about  to 
retire  from  the  Council,  that  the  new  works  are 
completed. 

In  response  to  calls,  speeches  were  then  made  bv 
Messrs.  A.  M.  Keilev,  Henry  O.  Cannon.  Maxwell 
T.  Clarke,  W.  H.  Williams.  J.  Taylor  Qlyson,  W. 
H,  Scott  and  O.  Watt  Taylor,  in  which  there  were 
liberal  acknowledgements  of  the  city's  indebted- 
ness ^to JMr.  Da  via  and  to  hi*  committee,  and  to 

About  8  o'clock  the  proceedings  of  the  day  were 
brought  to  a  close,  and  the  party  returned  to 

city. 

Among  tile  gentlemen  who  were  present 
J.  Jame*  R.  Croes,  civil  engineer.  New  York,  i 
Colonel  Warburton,  late  on  engine 
British  service. 

It  ia  not  stated  above,  but  is  an 
not  to  pass  unnoticed,  that  the  water  used  in  turn- 
ing the  water-works  wheels  flows  into  the  canal 
below  the  Three-Mile  locks,  and  comes  on  to  Rich- 
mond to  turn  the  wheels  of  tho  Tredegar,  the  Gnl- 
lego  and  other  mills. 

GROWTH  OF  RAILWAYS. 

The  fti  if  troy  Agr,  giving  a  summary  nf  the 


the 


of 
While 


railroad  building 
1882.  savs:  "The 

only  one-half  of  the  year  is  gone,  and  that 
includiug  the  several  winter  and  spring  month*, 
when  the  work  of  construction,  particularly 
in  the  Northern  States,  is  generally  not  even 
commenced,  and.  while  there  has  been  n  great 


"  The  capital  stock  of  the  company,  whichsup- 
plies  bothgas  and  water,  is  t«S0,< 


J.  B. 


There 
ire  not 

J.  P. 


but  a  necessary  one.  The  city  now  has  all  the  I  cry  about  overdoing  railway  building,  and  many 
water-power  it  will  need  for  years  and  yaart  to  I  predictions^  made  of  impending  financial  dis- 
cern o,  and  it  is  believed  that  it  will  be  little 


PA. 


occult. — WKarcHgBTKft, 

Westchester,  Pennsylvania,  in  1st.  80   58  N. 

is  on  an  elevated  ridge  between  nearly  as  much  as 
and  about  two  |  KnaT 

as  a  bor 


long.  78  85  W 
Brandy  wine  and 
miles  frum  each. 

It  wot  settled  in  1780. 
ough  in  1789.  .  . 

Water-works  were  built  by  the  borough  in  1841, 
taking  the  supply  from  Bath  Springs,  near  the 
town,  and  pumping  it  through  4,800  feet  of  Sand  8- 
in.  cast-iron  pipe  into  a  reservoir. 

In  1854  an  additional  supplv  wa*  obtained  from 
Chester  Creek.  8  miles  tram  the  town,  and 
pumped  into  the  reservoir  through  10,580  ft.  of 
8-in  pipe.  A  basin  125  ft.  square  is  formed  at  th* 
pump  works,  from  which  the  water  is  taken  in 
time  of  freshets  or  when  the  stream  is  muddy. 
When  clear,  the  supplv  is  taken  directly  from  the 
creek.  In  18M  an  additional  12-in.  force  main  was 
laid,  and  a  new  reservoir  built,  150  by  175  ft.,  and 
14  ft.  deep-  It  is  91  ft  above  the  pumps,  and 
from  85  to  100  ft.  above  the  town.  These  works 
were  built  after  plans  of  Isaac  S.  Cnsain,  C.  E. 

Distribution  is  by  1 1  milea  of  cast-iron  pipe  of 
from  12  to  4-in.  diameter,  with  90  fire  hydrants 
1 1 ,000  tap*.    Lead  wrv  Ice  P'^""  Th.?' 


affected  by  droughts  anl  freshets.  The  old  works 
were  affected  by  both. 

However,  the  big  steam-pomp  is  at  hand  at  the 
new  works  ready  for  all  such  emergencies.  It  was 
built  by  H.  R.  Worthington,  exhibited  at  the  Phila- 
delphia Centennial  in  1818,  and  bought  and  erected 
by  the  city  during  the  great  drought  of  1881.  It 
can  furnish  8,000,000  gallon*  per  day,  which  ia 


most  or  THE 

on  which  these  works  were  constructed  was  ac- 
quired by  the  city  from  the  James  River  and 
Kanawha  Company,  but  additional  tracts  were 
bought  from  other  parties  for  building  and  other 

purposes,  and  now  we  own  near  200  acre*  between 
the  canal  and  Main  street,  the  whole  peculiarly 
well  situated  for  a  public  park,  and  is  now  being 
put  to  that  use.  So  we  will  not  only  got  new  I 
water-works,  but  out  of  the  water-works  appro- 
priation a  fine  park— a  thing  we  would  not  soon 
have  gotten  otherwise. 

At  It  o'clock  A.  u.  the  two  branches  of  the  City 
Council  and  most  of  the  heads  of  department  of , 
the  city  government  left  the  Alleghany  railroad 
depot  on  a  special  train  kindly  provided  by  Gen- 
eral Manager  Axtell,  and  under  the  charge  of  Cap- 1 
tain  James  Duval.  The  train  stopped  a  little  while 
at  the  old  pump-house  and  then  went  direct  to  the 
Nine-Mile  locks.  There  the  party  inspected 
Basher's  dam  and  work  done  there  to  enlarge  the 


aster,  we  find  that  track  has  been  laid  on  at 
least  179  lines,  in  87  State*  and  Territories,  adding 
a  mileage  of  main  track  aggregating  no  Wiw  than 
4,990,  or,  in  round  numbers,  5,000  miles.  It  must 
be  remembered  that  those  figures  show  only  the 
main  track,  and  do  not  include  Hidings  unci  *e<:oiid, 
third,  and  fourth  tracks,  of  which  hundred*  of 
mils*  have  been  laid.  How  extraordinary  has 
been  the  work  of  the  past  season  in  comparison 
witli  its  predecessors  may  bo  seen  by  th*  fact  that 
while  it  shows  nearly  5,000  miles  of  new  road  the 
aggregate  reported  for  the  same  period  last  year 
was  only  a  little  over  3,000  miles,  and  during  the 
some  period  of  no  previous  year  ha*  it  equaled 
even  that  amount.  In  all  of  the  Western  and 
Southern  States  and  Territories  railway  building  i* 
being  actively  pushed,  ami  an  examination  of  the 
map  will  show  that,  except  in  a  few  esses,  where 
parallel  or  competing  roods  are  being  built,  there 
i*  ample  room  and  need  for  all  of  these  lines,  and 
that  many  more  even  must  be  built  before  the 
necessities  of  the  country  are  supplied.  With  the 
present  outlook  we  see  no  danger  of  excessive 
railway  building  this  year.  The  total  railway 
mileage  of  the  United  Stats*  is 
107,000  miles." 


Tin  Wist  Sntia*  Roab.— The  Sprintfiei't  (Mi**) 
liepvblimn  says  ;  Work  on  the  West  Shore  railroad, 
which  «klr*»  the  right  bank  of  the  Hudson,  and  in  which 
D.  P.  Warren  of  uus  city  is  on*  of  tb*  heaviest  con- 
tractors, is  being  rapidly  punned  just  now.  and  it 
'  tourist*  on  the  river. 


sfTopiM  antartainmcnt  tor  all 
feeder  of  the  canal.   The  water  had  been  turned  on  T,,4  .m^,™,,,^  p»,d  Mr  W»rr>m  1*7,000  ls«1  month 
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SATURDAY,  JULY  8,  1888. 


Ttnai  ef  Susaerlptloa.—  To  the  t'utel  Stale,  and 
Punad*,  14  per  fcncjiun,  taclodliMr  pottage:  all  part*  of 
Europe.  K\  payable  In  adTaoce.  Kemlttaoora  at  the  nek 
of  tha  subecrlber,  unle-w  made  br  rea-latered  letter  or  by 
'  ack  or  P.  O.  order,  payable  to  Oao.  H.  Frost. 


Oete  Uvch,  12  Maea,  one  Iraer 
,  SS;  oae  month,  so. 5b:  three  mo 
one  year,  AM.    Special  rate  for 


a  of  AdTertUloi. 

Hh, *«.50:  three  month*.  $17; 


for  Publication   la  the 

be  received  at  the  ofllc*  of 
d  adteme. 


Pmis  O  .«au.r..-.i>nai.ca  :  Flat 
A  Erarloeertns     I   Tha  Metric  ~ 
IB  Other  Land*  <7lhu.  I    227  Railroad  Tj 
fipfeiftVauon.  or  Ihe  Metro.  Hbj1nka*;e 

polltan  Board  of  Works.  25T7:  Value. 
The  llliton-  and  StallMlca  of     lnntaocea  of 

American  Wnler  Work.   22*    in  the  Oreal  ... 
Richmond,    Vs.,     Water     Tlie  Office  of  County  Mar 

Works      ....  220    t*t«c  .  ..S94 

Oro-th  of  Railway...       220  Sanitary  and  Rural 
EDrrr...iAj.  l>.rAnni«KT :  proTemead 

T^^Meiioui  Oeatral  at  I 

Paao  del  Noel*.         BO  Far 
H..o...  Drainage  and  Baal-     |   Meridian,,..  ...........  JM 

tarv  l'tumbln^  AVKete'i  '^30  Nut*.  : 
The  Rensselaer  Volytech       |    Ooat  or  Bulldln*  a  Rail 

nlc  Institute  231      road   334 

Obituary  Charlton  B.  KkliCU  New  York  nuance.  ZV> 
^Perwiaal  Kjlj^^uaPateiiti  |B 

The  new  issues  in  Van  Nostrands  Science  Series 
will  be  one  on  "Railroad  Economics,"  and  another 
on  "Wrought  Iron  Bridge  Members,"  both  by 
Prof.  8.  W.  Robinson,  of  the  State  University  of 
Ohio,  and  a  third  one,  of  "I 
(4  ;iia«»). 

A  rotw  architectural  volume  recently  iaanrd  deals 
with  "  Interior*  and  Interior  Detail*,"  and  covers, 
in  fifty-two  targe  quarto  plates,  a  large  number  of 
original  designs  of  Halls,  Staircase*,  Parlor*, 
Libraries,  Dining  Rooms,  etc.  Together  with 
special  designs  for  Low  Cost,  Medium  and  Elabor- 
ate Wood  Mantels,  Sideboards,  Furniture,  Wood 
Ceilings,  Doors,  Door  and  Window  Trims,  Wain- 
scots, Bank,  Office,  and  Store  Fittings,  in  Perspec- 
tive, Elevation  and  Detail,  making  a  valuable 
series  of  Suggestions  for  Architect*  and  Architect- 
ural Designers.   The  price  of  this  volume  is  $7.50. 


The  Jours  At.  or  tub  Association  of  Engineer- 
ing Societies  for  April  is  received.  Its  contents 
are  a  Theorem  of  Statics,  with  some  Graphical 
Applications,  by  Prof.  Chas.  A  Smith,  Washing- 
ton University,  St.  Louis.  The  Beat  System  for 
Transit  Work,  by  O.  A.  M.  LiljencranU,  C.  E., 
Chicago.  Changing  the  Oauge  of  Railroads  while 
in  Operation  by  H.  C.  Thompson,  C.  E,,  Cleveland, 
O.  Tribute  to  the  Memory  of  A.  L.  Holley  by  J. 
F.  Holloway.  Cleveland.  Proceedings  of  Engineers 
Societies  in  Boston,  Chicago  and  Cleveland.  The 
price  of  the  Journal  is  80  cents  per  number  and 
can  be  had  by  addressing  H.  Q.  Prout,  IS 
L,  N.  Y.  City. 


MEXICAN  CENTRAL  AT  PASO  DEL 
NORTE. 

From  a  correspondent  In  Paso  del  Norte  we  have 
received  several  communications  containing  inter- 
esting information  concerning  the  work  now  be- 
On  May  ft  the 
can  Central  Railway  had  been 
ed  to  the  city  of 

laid  on  |S7  miles  of  road;  while  0 
were  moving  on  to  the  first  SO  miles  south  of  Chi- 
huahua. 

On  May  4,  the  road  was  opened  for  business  from 
Paso  del  Norte  to  Gal  lego,  140  miles  south,  one  reg- 
ular passenger  train  being  run  each  way  daily, 
also  one  material  tram  and  one  freight,  besides 
various  specials  and  extras.  The  letter  states  that 
it  begins  to  look  quite  business-like.  There  were 
at  that  time  six  coaches  and  two  baggage-cars  bor- 
rowed from  the  Atchison,  Topeka  *  Santa  Fe 
Company,  for  temporary  use  until  the  cars  belong- 
ing to  the  Central  arrived,  several  of  which  were 
then  on  the  road. 

The  passenger  depot  and  general  office  building 
is  of  adobe  and  is  nearly  finished.  The  plan  is 
that  of  a  hollow  square,  with  a  platzita  or  court 
in  the  center,  in  which  there  will  be  two  fountains. 
The  long  aide  ie  280  feet,  parallel  to  the  track;  the 
other  side  is  188  feet  in  length.  "  It  will  contain 
some  thirty  r.jotns,  baggage,  ticket-office,  lunch- 
rooms and  general  offices,  vir,:  General  superin- 
tendent office  and  private  office,  superintendent 
of  telegraph,  superintendent  of  transportation, 
cashier's  office.  The  chief  engineer  will  have  five 
rooms."  The  train  dispatcher  will  occupy  a  room 
in  the  second  story,  over  the  arched  entrance  to 
the  court,  furnished  with  bay  window,  giving  him 
uninterrupted  views  both  up  and  down  the  track, 
and  high  enough  to  be  above  all  obstructions. 
With  the  exception  of  the  second  story  the  build- 
ing  is  strictly  "  Mexican  in  design,  and  will,  with 
>rov«ment  in  the  interior,  be 
to  the  weary  eye  of  the  American 
traveler,  from  the  uniform  regulation  depots  of 
the  A.,  T.  *  8.  F..  and  the  8.  P.  *  T.  *  P.  R.  R, 
over  the  river  ;  something  new  and  interesting  to 
those  who  may  be  compelled  to  wait  an  hour  or 
two  for  custom  house  inspections  of  baggage, 
etc." 

In  regard  to  other  improvements  now  in  progress 
we  quote  as  follow*:  "Round-house  to  accom- 
modate twelve  engines  is  now  being  commenced 
Freight  house  is  nearly  completed, 
will  soon  Ik  started,  and  1  will 

,  who 


It  is  stated  that  enterprise  in  the  town  (El  Pasoi 
is  alow,  as  it  is  entirely  in  the  hands  of  Mexicans, 
foreigners  being  unable  to  mm  property  within  a 
belt  of  80  miles  from  the  border. 


of  Paso  del 

Norte  in  the  vicinity  of  the  railroad  grounds.  In 
fact,  the  advent  of  a  railroad  in  this  ancient  v 
has  wrought  wonderful  changes  in  all  directions. 
The  old  merchants  who  one  year  ago  had  solid 
doors  and  blinds,  now  have  modem  gtau  doors  and 
windows  to  their  stores,  and  some  even  became  so 
very  extravagant  lately  as  to  drift  wells  and  have 
force  pumps  and  hose  In  front  of  their  stores  to 
keep  down  the  dust 

Another  letter  received  but  a  short  time  since 
states  that  the  depot  is  progressing  very  well,  con- 
sidering that  all  mill  work  comes  from  Chicago. 

be  of  culob 
Lantry  *  Burr  of 

to  Laguna,  a  dis- 
tance of  ISA  miles,  where  stages  connect  with  Chi- 
huahua. By  leaving  Paso  del  Norte  at  10  o'clock, 
A.  M.,  the  passenger  can  breakfast  at  Chihuahua  the 
next  morning.  Locations  have  almost  been  com- 
pleted to  the  Diirango  line. 

El  Paso  on  the  Texas  side  is  growing  rapidly 
and  will,  no  doubt,  make  a  thriving  town,  having 
four  roads- the  A.  T.  &  8.  T„  the  S.  P.  R.  R,  the 
T.  P.  R.  R  and  the  M.  C.  R.  K.,  and  one  prospec- 
tive road,  the  E.  P.  &  W.  O.  R.  It,  a  narrow 
gauge  proposed  to  run  to  White  Oak  mining  dis- 
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»d  Sanitary   Plumbing,  by 
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Reprinted 
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luminng,  by 
inilaryEnfft- 

ird  oT  HesUrTof 


House  Drainage 

Wst.  Pacl  Obi 

iteer,  AVutporf, 

Annual  Reiiort  of  the  I 

Rhode  Island,  1882. 

Mr.  Gerhard  has  made  a  very  complete  and  con- 
cise digest  of  the  theory  and  practice  of  plumbing 
and  drain  laying.  No  composition  could  well 
be  clearer,  more  explicit,  or  better  illustrated, 
and  it  is  no  detraction  to  say  that  it  is  far  above 
the  level  of  the  public  understanding.  It  would 
require  at  least  an  amateur  knowledge  of  house- 
drainage  to  follow  the  I 
pecially  commend  it  to  the  1 

class  of  sanitarians.  It  would  be  a  good  idea  for 
Mr.  Gerhard,  or  the  Rhode  Island  Slate  Board  of 
Health  to  publish  a  health  tract  made  up  of  de- 
ductions from  this  pamphlet,  without  the  argu- 
ments. The  public  desire  to  be  told  the  right 
thing  to  do  with  very  few  words,  and  in  an 
authoritative  way;  and  this  is  just  what  health 
boards  are  afraid  to  do.  for  fear  they  will  ad- 
vertise or  antagonize  business  interests.  Wide  pub- 
licity should  be  given  to  the  statements  about  cowls 
or  ventilators  on  pages  24  and  25,  and  one  plumbing 
humbug  exposed.  Householders  should  know  that 
they  are  uuoeceaaary  and  useless  on  the  tops  of 
the  committee  of  the  Sanitary 
of  Great  Britain  having  found  by  a  serin* 

of  < 


prevails  in  an  open  pipe."  In  fact 
than  useless,  for  in  cold  weather  they  I 
rause  the  closing  of  the  pipe  by  ice,  at  the  roof 
line,  by  the  fr wring  of  the  moisture  ooudenied  by 
contact  with  the  cowl.  Another  valuable  point  is 
made  on  page  Si,  where  the  public  are  advised 
against  contract  work  in  plumbing;  and  we  have 
reason  to  believe  that  it  is  now  quite  common  to 
have  plumbing  work  done  on  commission.  To  ex- 
pect good  contract  work  in  plumbing,  in  the  light 
of  experience,  is  simply  preposterous.  One 
reason  for  this  state  of  "affairs  is  that 
plumbing  establishment*  are  universally  small 
and  irresponsible  concerns ;  but  tbe  best  and  chief 
>  at  so  much  unsatisfactory 
;  work  is  not  so  much  a  lack  of  conscience 


on  the  part  of  the  plumbers  (although  it  may  well 
bo  doubted  if  they  have  any),  or  of  knowledge  of 
correct  sanitary  theories  (for  they  are  pushed  at 
them  without  end),  as  the  fact  that  the  materials 
provided  for  the  trade  are  unsuitable  for  tbe  pur- 
pose. In  no  vital  feature  of  bouse  construction  is 
there  such  a  lack  of  scientific,  or  rather  common, 
sense  adoption  of  proper  mechanical  expedients. 
The  sanitary  profession  has  been  called  into  being 
to  protect  the  world  against  the  plumber;  after  a 
dozen  years  or  so  they  have  succeeded  in  muEzling 
him,  so  to  speak;  what  ought  to  be  done,  and  what 
progress  is  leading  us  to.  Is  to  abolish  him  and  his 
pipes  altogether.  It  is  not  creditable  to  the  me- 
chanical  ability  of 


it  is  still  : 
that  tbey  have  I 


to  the 
to  their 

the  expediency  of  I 
new  system  of  material*. 

That  Mr.  Gerhard  himself  has  doubts  of  the 
ground  he  stands  upon  is  suggested  by  a  remark 
on  page  88:  "  U  we  could  have  ideal  sewers, 
house  drains  and  soil  pipes 
and  he  is  hardly  to  be  blamed  for  the  contradic- 
tion in  the  first  paragraph  of  the  pamphlet  where 
he  says:  "  It  is  the  purpose  of  this  paper  as* 
to  establish  rules  •  *  *  which,  if  carefully 
observed,  will  secure  *  *  *  work  *  *  of  a 
positively  safe  character."  That  is  potitirtlu  safe 
if  the  work  is  done  perfectly,  if  the  joints  are  all 
tight,  if  the  building  does  not  settle,  if  the  boots 
do  not  t 
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,  if  the  iron  mil  pipe  i*  not  cracked,  if 
it  la  not  too  thin,  if  it  1ms  been  properly  tested, 
and  if  the  work  is  carefully  watched,  properly 
superintended,  and  inspected  forever  periodically, 
etc,  etc 

Would  it  not  b?  more  creditable  to  the  profes- 
sion, not  to  say  more  satisfactory  to  the  public,  to 
construct  Hie  ideal  newer  and  house  drain,  instead 
of  having  all  this  bother  and  nightmare! 


very  high 
and  his 


Works,  of  Buffalo,  has  been  dissolved.  Ge 
for  hia  faithful  uttentinn  to  engagements  and  hia  Bell  purchasing  the  interest  of  Mr. 
inherent  honesty.  The  accounts  of  the  late  firm  will  be  i 

About  eleven  years  ago  Mr.  Kid  accepted  the  the  ookinete,  continued  under  the  same  name  by 
position  of  Superintendent  of  Section  and  As- I  Gbobue  C.  Box  and  S.  J.  Fields. 
aslant  Engineer  Mechanical  of  tile  Dock  Depart- 1    j|r.  Ashbkl  Welch,  President  of  the  American 


POLYTECHEIC  INSTI- 
TUTE. 

At  the  recent  annual  'ueeling  of  the  Alumni  of 
that  institution,  the  clriirman  of  the  Committee 
on  Endowment  announced  that  subscriptions  had 
been  received  from  graduates  to  the  amount  of 
As  the  work  is  but  fairly  inaugurated, 
I  by  the  success  so  far 


,  to  raise  the 

of  tlOO.000;  but  it  is  n 
ment  shall  stop  there;  it  contemplates,  eventually, 
the  establishment  and  endowment  of  new  profes- 
sorships, and  the  enlargement  of  the  facilities  fur 
study,  so  ss  to  cover  the  latest  developments  in 
practical  science  and  engineering. 

The  Institute  has  always  maintained  the  highest 
stamiard  of  requirements  from  its  graduates;  and 
as  an  acknowledgment  of  faithful  work  in  the 
past  her  sons  now  propose  to  aid  her  to  maintain 
l.e  e  n\  iable  potrlsion  she  hits  I.  el  i  *>.>  king 
thc  technical  schools  of  the  country. 


OBITUARY. 


ment  of  this  city.  lie  hat  charge  of  all  the 
machinery  in  the  department,  and  his  long  ex- 
perience and  thorough  knowledge  of  the  theory 
and  practice  of  every  branch  of  construction  with 
which  be  was  called  into  contact,  rendered  him  ex- 
tremely valuable  to  the  service, while  his  courteous 
demeanor  endeared  him  to  hi*  associates.  At  the  j 
first  meeting  of  the  Baud  of  Di>ck»  after  his  death 
the  following  communication  was  received  from 
the  Engineer-in-Chtef: 

New  Yobx.  May  SI.  1883. 
To  Till  Board  OF  Docks: 

Genti-KMES:  It  is  with  very  great  regret  that  I 
have  to  report  that  Mr.  Charlton  B.  Kid.  Assistant 
Engineer  and  Supcrintrnocni  of  Section  of  this  de- 
partment died  on  the  28th  inat. 

I  have  been  associated  with  Mr.  Kid  during  all 
the  time  I  have  been  in  the  aervtceof  this  depart- 
ment (nearly  seven  years)  and  I  wish  to  bear  my 
testimony  to  his  very  faithful  and  valuable  service 
during  nil  that  time*. 

Mr.  Kid  wan  a  man  of  ability  in  hia  profession, 
of  sterling  integrity,  devoted  to  his  work,  careful 
and  correct  in  all  he  did,  affable  in  manner  and  a 
general  favorite  with  all  who  came  in  contact  with 
him.  and   bis  long  service  in  the  department 
(nearly  eleven  years)  had  given  him  a  familiarity 
with  its  affairs  that  it  will  be  impossible  to  re- 
place.    Ilia  death  is  a  severe  loss,  both  personally 
and  officially,  In  myself  and  all  his  a--eoctates. 
Very  respectfully,  your  obedient  servant. 
O.  S.  Greene,  Jr.,  Engineer-in-Chief. 
The  following  preamble  and  resolutions  were 
unanimously  adopted  by  the  Board: 

Wkerm*.  The  Engineer -iu  Chief  has  this  day  re- 
ported the  decease  in  this  cily.ou  the  28th  ins'ant. 
of  Charlton  B.  Kid,  Superintendent  of  Section 
and  Assistant-Engineer  Mn-hauK-al:  and 


HVierea*.  The  nervines  performed  by  the  late 
B.  Kid.  in  the.  several  positions  which  he 


CHARLTON  B.  KID  was  born  in  Philadelphia  in 
the  year  1836,  and  died  in  this  city  on  the  morning 
of  Sunday,  May  88  last,  at  the  age  of  46  years. 

Mr.  Kid  entered  the  Engineer  Corps  of  the 
United  State*  Navy  May  21.  1837,  as  Third  Assist-  i  Charlton  ... 

Ml.  and  in  July  of  the  same  year  he  was  ordered  j  fc. from  timeto  time  tilled  in  the  D,»—  UUjrt  "f 
.  .  o   .       .  >t  Docks,  have  been  of  the  highest  order  and  rx- 

vj  duty  on  the  United  States  steamer  Merrimac.  1 

Mr  Albert  Stimus,  who  dbtinguished  himself  in 
taiMing,  and  in  operating  the  iron -clad  Monitor 
in  the  engagament  with  the  Merrimac  at  Fortress 
was  Mr.  Kid  s  chief  engineer  on  l.»  tirst 
tin  the  navy,  and  always  spoke  of  him  in 
ighest  terms.  Iu  August,  1Bj»,  he  was  pro- 
I  to  the  position  of  Second  Assistant,  and  in 
February  of  the  fullowing  year  was  detached  from 
the  Merrimac,  ordered  to  the  United  States 
steamer  Niagara  in  April,  and  was  at* 
tacbed  to  her  while  employed  in  laying  the 
first  telegraph  cable  between  Europe  and  America. 
He  was  highly  complimented  by  bis  chief  en- 
gineer for  many  suggestions  regarding  the  arrange- 
ment of  the  telegraph  machinery.  In  February, 
1862,  he  was  examined  and  promoted  to  first  as- 
sistant engineer,  and  during  the  sum*  month 
ordered  to  the  Rhode  Island.     This  vessel  was 

employed  to  supply  others  engaged  in  blockade     C.  B.  Dwtoht  has  been  re-elected  Chief-Engin 

&  Lenoir  ] 


Society  of  CiTil  Engineers,  and  one  of  the  oldest 
and  moat  respected  engineers  in  this  country,  has 
been  appointed  by  the  Governor  of  New  Jersey  a 
member  of  the  commission  which  is  to  examine 
and  report  on  the  available  water  supplies  of  the 
State,  and  the  best  metbod  fur  preserving  and 
utilising  them,  with  especial  reference  to  the 
supply  of  the  cities  of  the  State. 

Mr.  W.  it.  < ;  ariuson  died  at  Long  Branch,  July 
1.  from  injuries  received  In  the  railroad  accident 
near  that  place  a  few  days  before.  He  was  a  son 
of  Commodore  C.  K.  O  AMU  BOX,  and  was,  from 
early  age,  interested  in  his  1 
and  properties.  He  had  been  a  t 
dent  of  the  Missouri  Pacific,  director  of  the  New 
York  City  &  Northern,  President  of  the  Metro- 
palllan  Elevated  and  a  director  of  the  Manhattan 
Company.  He  was  argeiy  interested  in  the  ele- 
vated roads  in  New  York  nn  his  own  account,  hav- 
ing been  connected  with  them  almost  from  the 
ts-ginning. 

Mr.  Nicholas  H.  DECKER,  an  old  and  well- 
known  contractor,  committed  suicide  by  throwing 
himself  before  a  heavy  wagon  in  Johnstown.  N. 
Y.,  June  84.  He  had  a  stroke  of  paralysis  a  few 
months  ago.  which  scriuusly  affected  his  mind. 
Mr.  Decker  hod  been  engaged  in  many  important 
works.  His  last  contract  was  the  extension  of  the 
third  and  fourth  tracks  of  the  New  York  Central 
frrin  Rochester  to  Buffalo.  He  had  many  con- 
tracts on  the  New  York  Central,  and  hod  built 
part*  of  the  Worcester  *  Nashua,  the  Ptovidence 
&  Worcester,  the  Lake  Shore,  the  SUten  " 
and  < 


iccdingly  gratifying  to  the  Board  of  Commission- 
ers, and  "at  all  times  in  the  interest  and  to  the 
credit  and  welfare  of  the  city;  therefore,  be  it 

lirtolvexl  That  the  Boord  of  Commissioners  of 
Dorks  have  learned  with  great  regret  of  the 
decease  of  Charlton  B.  Kid,  Superintendent  of 
Section  and  Aaiistant-Engineer  Mechanicd.  and 
lake  this  method  and  opportunity  of  recording  its 
high  appreciation  of  the  faithful  services  rendered 
the  Department  during  the  many  years  of  bis  con- 
nection therewith. 

Hemrlvttl.  That  this  Board  express  its  sincere 
sympathy  with  the  family  of  the  deceased  at  the 
irreparable  lo-e  they  have  sustained,  and,  as  a 
murk  of  respect,  attend  the  funeral  services  on 


RECENT  INVENTIONS. 


the  occasion  thereof. 

Henolittl.  That  the  foregoing  preambles  and 
resolutions  be  inserted  in  full  in  the  minutes  of 
this  Board,  and  a  copy  thereof  be  transmitted  to 
tlie  family  of  the  deceased. 


[  from  New  York  to  Galveston.  To  the 
of  Mr.  Kid  was  due 
the  successful  duty  performed  by  the  vessel.  In 
June,  1B03,  he  was  ordered  to  tbe  Powhatan, 
but  Congress  !<aving  appropriated  a  large  sum 
of  money  to  enable  the  Navy  Department  to 
experiment  with  various  kinds  of  machinery, 
Mr.  8herwood,  the  Chief  of  the  Bureau  of  steam 
engineering,  selected  Mr.  Kid  as  the  best  qualified 
person  to  conduct  these  tr.ala.  At  the  time  Messrs. 
Uickerson  and  Sherwood  were  disputing  aa  to  the 
value  of  expansion  of  steam  and  the  type  of  valve 
gear  to  be  employed,  a  board  of  eminent  engineers 
was  organised,  and  machinery  erected  on  the 
grounda  of  the  Novelty  Iron  Works  of  this  City. 

the  plan  of  conducting  the*  experiments.  The 

ade  by  him 
largely  copied 

in  engineering  works.  In  December,  1867,  Mr. 
Kid  resigned  from  the  navy.  During  his  service 
ho  earned  the  reputation  of  being  n  man  devoted 
to  h'ts  duty  and  profession,  singularly  modest  in 
hia 


Chab.  G.  Taloott.  Geo.  R. 
Bahd  have  been 
from  the  20th  June. 


arrived  in  this  city  on 
quite  prostrated  with  one  of  the 
He  la  on  his  way  to  " 


of  tbe 


of  ormy  officers,  under  the  compulsory  retirement 
clause,  cause*  the  following  promotions  in  the 
Engineer  Corps:  Major  O.  M.  Poe,  of  Oen.  Sher- 
man's staff,  and  Major  David  C.  Houston,  to  be 
lieutenant  culonels;  Captains  Wst.  Ludlow  and 
Wm.  A.  Jonxs.  to  be  majors. 

Cot..  W.  R.  HYPE,  a  civil  engineer  formerly  In 
the  employ  of  the  Central  Pacific  Company,  died 
recently  at  Castor.  Idaho 


NOVEL  RAILROAD  TIME  SIGNAL. 
This  novel  railway  signal  consists  of  a  vertically 
loving  signal  slide  carrying  a  pointer  moving 
ver  an  exposed  scale.    A  rod  is  connected  to  and 

extends  upwardly  from  the  slide,  and  has  a  feed 

movement  for  drawing  said  slide  i 

jlned  with  these  drricea  hi  I 

and  brake,  a  contact-maker  or  circuit  between  the 
battery  or  generator  and  magnet,  and  a  tripping 
to  the  feed  movement,  whereby 
a  passing  train  will  cause  the  signal  to  be  dropped, 
closing  the  circuit  on  the  magnet,  thereby  caus- 
ing the  armature  to  be  vibrated,  the  feed  move- 
to  be  actuated,  the  slide  to  be  raised  and  the  time 
since  the  train  passed  to  be  indicated. 

HAILROAD  CROWS- TIB. 
This  improves!  tie  is  made  of  iron  in  one  piece 
and  is  composed  of  a  flat  horizontal  baBe-ptat*  cut 
out  in  its  middle  portion  and  a  vertical  web  ex- 
tending the  entire  length  of  the  base  and  I 
ating  at  the  ends,  with  Imxej  adapted  to 
wooden  blocks,  on  which  are  secured  the  rails  by 
bolts  passing  through  the  box  and  wooden  block. 
NEW  stBTBOI)  OF  PROPELLING  VRSRRLS. 
This  construction  embodies  a  reservoir  anil  pipes 
on  board  a  steamship,  the  pipes  being  run  fore 
and  aft  and  provided  at  their  ends  with  branch 
pipes,  and  then  approaching  each  other,  so  that 
currenta  of  steam  and  water  escaping  from  said 
branch  pipes  will  impinge  u|>on  each  other,  to  give 


motion  to  the  hoat. 

PILE  FOR  TOE  IN  TUB  CONSTRUCTION  OF  WHARVES, 
ETC. 

This  novel  pile  consists  of  a  hollow  central 
metal,  and  wood  end  sect  lone,  the  lower  oos 
Of  late  years  he  had  given  ■  latter  having  an  orifice  connecting  with  the 


hia  attention  principally  to  mining.  Col.  Hyde  was 
a  member  of  thi  American  Society  of  Civil  En- 
gineers, and  a  life-  member  of  the  California  Acad- 
emy of  Sciences. 
The  copartnership  heretofore  existing  between 
very  gentle  in  his  judgment  of  others,  I  Oeofoe  C.  Bell,  8.  J.  Fields  and  James  8.  Met 
of  much  culture  and  ™d  calpb, 


jf  the 

bam- 

ber  in  the  metal  section.  Ferrules  on  the  end  of 
the  metal  section  receive  the  cnils  of  the  wooden 
sections,  which  are  secured  by  bolts  having  split 
beads  to  receive  brace-rods. 

YIELDING   AND  BUOYANT  PILE  BREAK -WATER. 
Another  similar  invention  by  the  i 
comprises  a  break-water 
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pile*  hinged  to  ■  water  bed  anchorage  an* 
together  in  sections,  each  aectloo  being 
to  the  next  by  chains  and  each  pile  of  a 
connected  to  in  adjacent  one  by  a  link 
top. 

NEW  PROCE8H  OF  CTILIZLNO  EXHAUST  STEAM- 
This  prooeca  of  ntilixing  exhaust  steam  consist" 
:  exhaust  steam  of  an  engine  into  a 
[  of  water  of  high  temperature  by  a  jet  of  live 


with  a  jet  of  air  from  a 
the  steam  receiver,  when  it  la  in 
conveyed  to  the  engine. 

AHUKAUi-K.lt  BCMMAtNO  STBAM  IX  CtTIKS. 
Thia  invention  consists  of  a  steam  generator, 
with  a  high  and  lower  pressure  steam-main,  com- 
bine i  with  a  pipe  conveying  steam  from  the  high 
presautc  main  to  an  engine,  a  pi|ie  to  convey  ex- 
haust steam  from  the  engine  to  tbo  lower  pressure 
main,  and  a  pipe  to  oonvt-y  exhaust  st< 
the  exhaust  main  to  the  place  of  use. 
Washinotox.  D.  C.  K  B. 

OOBBESPONDEMOE. 

THE  METRIC  SYSTEM. 

Boston,  July  1, 1682. 
Editor  Knoinkf.bi.no  News: 

The  International  Committee  of  Wright*  and 
Measures,  at  its  session  of  Oct.  1879,  unanimous- 
ly adopted  the  following  resolutions : 

1.  •'  Th«  International  Committer  of  Weights 
,  for  its  publication  and  it* 

wring  system  of  abbreviativc 
signs  for  the  m«  trie  weight*  and  measures." 

2.  "The  International  Committee  charge*  Its 
Bureau  to  bring,  by  circulars,  this  system  -  .r  abbre- 
viate a  gm  of  the  metric  weights  and  measures 
to  the  knowledge  of  the  Government*  of  the  High 
Powers  contracling(for  the  support  of  the  Interna- 
tional Bureau  of  Weights  and  M.-.unir.*;.and  to  rr- 
commend  them  to favor.by  appropriate measure. its 
general  introduction  in  their  respective  countries." 
(Procrti  verba ux  del  seances  tie  ls-18,  page  42.) 

This  system  of  abbreviations,  which  therefore 
has  an  international  significance,  was  printed  in 
Enoinbebinu  News  of  April  8,  lStt. 

Just  one  year  suUtquenlly,  at  thf  tession  of 
Oct.  2,  lSBO.  the  Inlerruiliunal  Cotnloille*  of 
Weight*  and  Measure*  unanimously  adopted  rt*o- 
lui  ions  vigorously  defining  the  liter  for  scientific 
purposes,  and  adding  two  new  denominations, 
with  thtir  abLrcviulion*.  for  txprrtuuiig  the  uil- 
nuic  quantities  of  volume  and  weight  frequently 
required  in  scientific  work. 

The  resolution  defining  the  liter  is  a*  fol'ows  : 

"The  International  Committee  of  Weight*  and 
Measures  adopt*,  lor  its  publications  and  for  its 
official  ese,  the  word  titer  to  express  the  volume 
of  one  kilogram  of  pure  water  at  its  maximum 
density.  The  thousandth  part  of  a  liter,  that  is  to 
say,  the  volume  of  one  gram  of  pure  water  at 
its  maximum  density,  will  be  designated  by  tin- 
word  milliliter,  and  by  the  sign  ml.  The  thous- 
andth part  of  the  niilllltler,  namely,  the  volume 
of  a  milligram  of  pure  water  at  its  maximum 
density,  will  Is-  designated  by  the  word  microliter, 
and  its  Bign  will  bo  the  letter  .1."  (iVaoioMtwtaag 
det  seances  de  ISSO.  page  30.) 

The  use  of  the  liter  in  tliii  ncnse  was  thus  ex- 
plained : 

"  All  volumes  determined  by  hydro  static  weigh- 
ing* will  consequently  Is-  expressed  in  liters,  in- 
stead  of  of  cubic  decimcle r-i,  in  milliliter*,  instead 
of  cubic  centimeters,  aud  in  microliter*,  instead  of 
cubic  millimeter*."   (Aie»i.  page  20.) 

The  adoption  of  tie*  turn  microliter  and  its  sym- 
bol A  to  designate  the  thousandth  part  of  the  imVfi- 
Jif'Tis  in  conformity  with  the  practice  previously 
ect  to  the  meter,  by  which  the  word 
I  its  symbol  u  an*  used  to  represent  the 

The  symmetry  of  this  notation  wm»  completed 
by  another  resolution,  which  announces,  "the 
word  mrcroortrni  and  the  use  of  its  symbol  y.  to 
indicate  the  thousandth  part  of  the  milligram." 
it*)  C.  H.  SwAK, 


RAILROAD  ECONOMICS.* 
by  s  w.  iioiiimwn,  c.  k\,  or  tbe 

VEKKITY,  MEMBER  OF  THE  BOAI 
L'NDEK  THE  BOX.  H.  SABINE, 
RAILROADS  AXD  TEtJWlltApHS. 

The  prevailing  form  of  iron  bridge  is  the  Pratt 
truss  for  long  spans,  and  for  short  the  plate  girder. 
The  change  from  one  form  to  the  otber  occurs 
usually  at  length*  between  00  and  100  feet.  These 
statements  apply  more  definitely  to  recent  prac- 
tice than  former.  The  older  iron  bridges  are  vrry 
promis  uous.  both  as  regards  form  and  manner  of 
putting  together.  Some  of  the  first  iron  bridges 
in  the  State  w  ere  Howe  trusses,  one  of  w  hich  went 
dow  n  in  the  Ashtabula  disaster.  But  in  place  of 
Ibe  latter  we  now  find  what  is  probably  the  strong- 
tt  truss  in  the  State,  so  that  people  need 
to  avoid  a  second 


ewt  irou  Pratt 
not  now  co 
catastrophe. 

The  parts  of  truss  bridges  were  formerly  united 
in  various  ways,  sometimes  by  bolts,  notches,  and 
cks.  and  olten  by  riveting  in  place.    But  at  pre- 


sent the  method  by  pins  and  eyes  prevails,  c*pee 
ally  for  the  longer  trusses.  In  up|»ercho<d».  how- 
ever, though  the  tie  n-ds  are  usually  attached  by 
pins,  yet  for  increasing  the  rigidity  they  are  made 
continuous  by  riveting  on  splice  pieces  extending 
past  the  pin-holes.  The  forms  of  pans  of  bridges, 
as  well  as  the  methods  of  joining,  are  almost  a* 
though  stereotyped.  Thus  the  "cyr-har'*  i*  an 
article  of  manufacture,  and  is  used  in  all  parts  ot 
bridges  except  upper  chord*  and  strut*  or  columns. 

Upper  dermis  uud  end  poets  are  most  frequently 
made  of  two  channel  bars.  13  to  I*  inches  apart, 
with  webs  vertical.  They  are  joined  on  lop  by  a 
longitudinal  pl«te  extending  the  whole  length  and 
rivited  to  the  flange.,  while  the  bottom  side  U  Lit 
tieed  or  "laocd.*'  "Web"'  members seiving  a*  struts 
are  most  frequi-ntly  composed  of  two  channel  t»r» 
at  a  distance  apart,  and  connected  by  diagonal  lat- 
tice slats  riveted  on.  Sometimes,  however,  the 
two  channel  hars  are  rivited  by  their  wrist  to  the 
flanges  ot  nn  1-henm.  Formerly  Vbceiiix,  Keystone, 
box,  and  other  column*,  nearly  or  quite  cloned, 
were  much  m  use,  but  tliey  appear  to  have  given 
place  almost  entirely  to  aunli  open  columns  as 
above  mentioned,  simply  from  tin-  nro-sstty  ex- 
perience has  develofosd  of  painting  every  Inch  ol 
surface  in  irun  bridgis. 

Most  engineer*  require  form*  such  that  a  paint 
brush  can  touch  eve«y  port,  either  inside  or  out. 
The  advantage  or  this  k  seen  from  the  tact  above 
mentioned  of  the  rusting  of  truss  tods  aud  cf  tin 
roofs  from  moisture  and  smoke.  The  statement 
also,  which  has  c-inie  to  my  notice,  that  tons  ol 


strengthened  by  springing  Iron  arched  ribs  from 
the  abutments,  composed  of  channel  Iron,  an  1  se- 
curing tbe  same  to  th*  trusses  at  a  suitable  num- 
ber ot  points. 

At  the  present  day  many  good  iron  bridges  are 
found  to  De  too  weak.  This  is  due  not  to  any  en- 
gineering defect,  but  to  the  growth  in  weight  of 
freight  loadB  and  rolling  slock.  We  now  find  60- 
ton  locooiotivi  s  where  formerly  there  were  40; 
aud  20-ton  loads  p-r  car  where  there  were  10. 
H>  nee  bridge*  designed  to  a  strain  of  10,000  pounds 
per  square  inch  of  iron  section,  as  due  in  the  for- 
mer loads,  must  now  stand  lfi.OOO,  or  perhaps 
more.  This  is  unfoitunate  since  an  iron  bridge  in 
so  difficult  to  strengthen  in  a  satisfactory  manner, 
and  so  difficult  for  tbo  mud-men  to  gel  renewed. 

Expansion  anil  contraction  of  iron  bridge*  is 
provided  for  in  supporting  one  end  on  rolleis.  In 
short  spans,  however,  rollers  are  di*prn*ed  with, 
and  the  bearing  plate*  slide.  Olten  1  lie  observed. 
expansi«-n  reported  br  bridge  attendant*  d-ie*  not 
atx-ouDt  for  the  whole  variation  of  length,  even 
w  here  rollers  are  in  use.  Il  is  believed  by  seine  that 
the  rolling  resistance  under  so  much  w  eight  i*  so 
great  as  10  opting  the  pier*  wlst-re  piers  are  tall. 


,.  Thu->  it  appears  that  strains,  due  to  cons- rained 


expansion,  may  Ik-  too  giest  upon  chords  to  be 
ignored  in  calculating  total  strains. 

STRAINS  VMlF.lt  MAXIMUM  LOADS. 

In  proportioning  the  parts  of  bridges  for  resist- 
ing their  strains,  a  great  variety  of  detail  exist*  in 
the  present  practice.  We  fled  no '•  live"  bridge 
engineer « f  to-day  adopting  a  fixed  maximum  load 
per  fcsil  for  all  spans,  even  fur  the  same  road  in  d 
llie  some  trains ;  neither  do  we  find  the  same  fnii- 
iioi.nl  put  ot  the  ultimate  or  elastic  rrsiiiance  of 
the  mm  adopted  for  the  allowable  strain  lor  all 
pint*  ot  any  one  bridge.  The  factor  of  safety  is 
-•  a  thing  that  was  "  to  such  an  engineer. 

In  the  titst  place  the  quality  of  the  iron  Is  al- 
lowed to  differ  for  different  pans  of  bridges. 
Tension  member*  are  never  made  of  anything  but 
"double  r> fined"  iron,  that  is.  iron  that  has  been 
double  tolled.  This  consists  of  taking  "muck 
bunt"  (the  result  of  first  mliing  from  puddle 
blooms),  cutting  and  piling  thrm.  reheating  to  a 
welding  heat,  rolling  into  I  sirs,  then  cutting,  pil- 
ing, and  reheating  again,  when  they  are  rolled  to 
the  needed  size*.  Coinpieesion  pieces  are  single 
refined,  in  which  the  lost  piling  and  rolling  sbo\e 
described  is  omitted,  t  hann-  I  burs  of  coluniLS 
and  upper  choids  aro  thus  treated. 

A  fair  quality  of  double  refined  iron  in  bars 
should  have  a  t<  nsile  stiength  of  30,000  pounds  per 
tqusre  inch  ;  an  elastic  limit  of  241.000  to  90.000 


pounds  per  square  Inch  ;  should  stieU  h  15  per 

cent,  in  8  inches  :  bend  180"  around  a  cylinder  of 

diameter  equal  its  thickness  without   Ira-  lute-, 
rust  have  been  removed  from  tubular  budges,  is  aild  wnrn  fl^,,,  ,m(| br(,k„n  B,)ould         ,  fl|  TJm 

inH. i  .  i.  i—   .;  ,  ... .  b- nurture.    Such  iron  in  the  regular  truss  tension 

nr^rf,h^Z\Tf,^l    lio  ,fr  n  s-«eh  »  « ^  ,  ™»>>™  is  usually  allowed  to  be  strained  to  10.000 
srfcs  -nre  th" <  1^7  c^mmol    n^--  V°nnd*  per  squore_  inch  for  the  msxiinum  had. 


opposite « 

tl-in  Bppi 


17 


eome  cs>es  ff-or-benras  are   allowed  H.uOO 


This  istruonf  floor-beams,  because  tbe  great  est  load 
occurs  when  under  the  driver*  of  the  loconn  tive. 
In  the  main  truss,  however,  the  maximum  strains 
arc  only  reached  when  the  whole  train  is  to  the 
maximum,  a  condition  which  does  not  happen  with 
every  train.  The  n  shaped  hangers  for  floor- 
beams  are  usually  allowed  only  S.0IK)  to  7.000 
pounds.  Struts  snd  upper  chords  are  computed 
as  columns,  and  on  a  supposed  basis  abnul  8  000* 


of  single  rolling  for 


«.)Vr^?'£^„l!'a^  because  they  are  strained  marly  to 

often  riveted  on  opand  bottom,  part  of  the  length,  h,,  maximuIrl  »|kmcd  for  each  passage  ol  load, 
to  increase  the  strength  at  the  middle  psrt  where  — •  • 
the  moment  of  strain  is  greatest.  These  beams  are 
most  frequently  suspended  Irom  the  pins  of  the 
trusses  by  imerted  "J\"  bolt*.  But  when  there  is 
scant  room  below  a  bridge,  for  water-way  or  otli- 
j  erwise,  they  are  in  Borue  cosvb  nvtted  to  the  ver- 
tical struts. 

The  stringers  are  most  frequently  of  rolled  I 
,  beams. 

The  lateral  stiffening  is  much  better  uttended  to 
in  iron  bridges  i  Iran  in  wooden  ones.  The  lateral 
ties  not  only  v»ry  in  sixe,  from  end  to  middle,  but .  ■ 
differ  in  sixe  according  to  span,  width,  etc.  There 
I  is  generally  a  lateral  system  ut  both  the  bottom 
and  top  chords. 

Plate  girder*  are  usually  formed  by  riveting 
angle  bars  to  the  sid<sof  the  webs,  top  and  bot- 
tom, then  acrtts*  tl.e>c  a  flange.  The  latter  is  in- 
creased by  additional  "lifts"  laid  on  in  the  nuddle 
portioti.  Thc*c  plain  girder*  are  usually  of  uni- 
form depth,  though  some  have  lit-cn  met  in  which 
the  upper  flange  or  chord  was  arched  »>  as  to 
marly  join  the  lover  chord  at  the  end*.  Vertical 
Ktay*  of  sjuglr-bitrs  ore  riveted  to  the  web  through- 
out these  girders,  but  near 
their  object  being  to  prevt 


,  pounds  square  inch.  This  low  value  is  probal 
j  Ipaitlyduetothefact  ' 


webs.  Most  usually  the  two  girders  of  ,i  bridge 
art- joiued  by  riveting  to  the  ll-xir- beams,  so  that 
all  lorms  u  cotun-e-ti-d  system.  An  uugle-pliile  then 

is  set  between  the  Boor-beaBM  and  gfiden,  to  pre- 
sent the  but  or  from  swaying  or  ensuing. 

Hut  on  some  mads  many  ot  the  plate  ginh-rs 
have  woislfti  tl-ior-lsams;  the  latter  sometime* 
resting  direcLly  u|kmi  the  low  er  flanges  aud  «miii*- 
times  on  angle-bar*  riviiesl  to  the  tinier*.  A  neat 
and  *ervii-eahle  *mall  bridge,  where  there  is  suffi- 
cient water-way,  consist*  of  plate  girder*,  about 
10  feet  apart,  with  lateral  ami  bwuv  bracing-,  ami 
U|mju  which  are  mounted  the  wooJen  flisir-lH-tnns. 
This  plan  is  carrusl  down  to  I-beam  ginh-rs  of  10 
feel  spun  or  less. 

In  a  few  instaneea  w-«-ak  iron  bridge*  have  been 


ASSl'MEIl  MAX  lam  LOAD. 
In  calculating  the  maximum  strains  there  are 
two  wayn  of  Heating  the  question  of  the  maxi- 
mum load.  1st.  By  adopting  the  greatest  actual 
train  weights,  such  as  two  of  the  heaviest  locomo- 
tives, followed  by  a  team  of  the  heaviest  loaded 
freight  curs;  then  computing  the  stran  s  as  sialic 
•  ff-  cts  to  which  results  are  add>d,  lor  "  dvuuinio 
effect." about  i">  |«-r  onl.  for  spans  of  about  tO 
feet,  13  per  cent,  for  spans  of  about  50  feet.  10  ix-r 
cent,  for  sivins  nf  about  73  feet,  and  diminishing 

l  together  at  the  ends;  l"  DO  P"  "^''t-  "t*""8  of  11)0  fwt  nod  OVfT-  *t 
ut  the  buckling  of  the  By  assuming  fictitious  tmiu  weights  which  are 


uniform  js-r  foot  for  thesptin.  but  which  are  much 
the  greatest  for  short  spons.  Thus,  for  some 
roads  on  this  plan,  the  assumed  load  for  calcula- 
ting strains  is  O  WN)  lbs.  per  loot  fee  10-feet  spans, 
4.0U0  lor  -lo-loet  spans,  3,000  for  I 
i..'«1ii  for  .MXWivt  sjwms. 

This  diminishing  scale  is  to  be  i 
providing,  first,  for  impact:  the  latter  being  great- 
est for  shoit  spans,  because  so  much  more  quickly 
liass*'d  by  the  forward  end  of  a  train,  and  causiug 
an  application  of  load  which  is  so  sudden  us  to  be 
of  the  tiatuto  of  a  blow:  and.  second,  because 
short  spans  have  th«  locomotive  it>elf  for  the  max- 
imum load,  while  longer  spans  can  only  be  COT- 


,.,t  lsst 


1ST  *  rstlnoal  formal*  for  eoltimiw.  publubcd  bj  the 
lee  tnl.  Doner  was  j.r.w-nU.1  to  lbs  8orislj.lt  Is 


Digitized  by  Google 


July  8,  1882. 


AMERICAN    CONTRACT  JOURNAL. 


233 


to  amount  to  an  oscillatory  or 
of  the  whole  bridge. 

* 

In ordcrto  study  these  effects more  satisfactorily, 
as  well  as  the  " dynamic  effect"  of  a  moving 
train  upon  a  bridge,  an  instrument  has  been  de- 
vised which  might  be  called  a  bridge  indicator, 
the  object  of  which  is  to  give  a  graphic  record  of 
a  train  pasaeo  it. 


trod  by  adding  to  th«  one  or  tw 
some  portion  of  the  train. 

As  regards  the  deterioration  of  iron  in  use  by 
cryitallizing.  there  are  differences  of  opinion  and 
too  few  facts.  One  man  will  present  evidence  of 
crystallization,  while  another  will  produce  equally 
good  evidence  against  it.   It  appears  that  data  are 

too  uncertain.    When  rods  taken  from  abthlge  the 

vdpt  wvfi?  iH'l  e-j  wnt'D  pill  lit.    nul  inn  maiU'r  ...        ,              -           .  ,  M 

■rill  be  settled  in  due  lime,  because  p.«ltl:«  data  '»        selection  nf  material  for 

dow  exist  as  to  the  condition  of  iron  in  exlating  w  exercised  by  bridge  companies,  much 

bridge*.    When  the  future  engineer  shall  examine  (trcatcr,  indeed,  than  is  usually  'opposed  by  Ibe 

the  parts  of  these  bridges,  and  compare  notes  wn  h  mass  of  people  who  riile  over  their  bridg>*.  Some 

tbe  former  records,  we  shall  know  how  about  bridge  oom|ainics  make  teats  of  the  materials  not 

crystallizntinn.  specified  or  required  by  the  railway  companitsi  or- 

___  „_._.,»_  dcring.    For  instance,  Uie  IVtioit  Bridge-  fVwn- 

.        BmtMiEa  p.nv  examines  all  thecychars  for  a  bridge  hv  piling 

We  are  now  at  the  verge  of  a  steel  bridge  era.  „  quantity  of  them  and  passing  the  pin  t nr. .ugh 

several  Important  steel  bridge*  being  already  built  ihe  eyes  at  opposite,  ri  .U  simultaneously.  Any 

and  inpr.>c*asof  conatrurtion.    The  more  serious  Iwr  ^.venting  the  pas.  age  of  the  pin  is  thrown 

mechanical  difficulty  in  tins  direction  is  nlr.«dy  „„•,    Tl.en  the  bars  are  individually  teste]  to  a 

overcome  in  tbe  existence  of  machinery  lor  the  terwilr  strain  of  16,000  pounds  per  square  inch,  and 

manufacture  of  solid  si  eel  eye-bars.    Sum  1  is  in  again  tile  pins  must  similarly  pnae.    It  any  ryebar 


every  way  better  fitted  for  bridges  than  iron.  It 
is  less  subject  to  deterioration,  becoming  more 
rjiiform  in  result*  of  manufacture,  lis*  an  ultimate 
strength  of  nearly  double  that  of  iron,  and  an  elas- 
tic l<mit  from  two  to  three  times  as  high.  Cun- 


bas  stretched  so  as  to  prevent  tbe  passu ge  nf  the 
pin  it  is  rejected.  Such  u  practice  would  discover 
hidden  flaws,  and  would  pay  if  discovering  such 
flaw*  only  al  the  rate  of  one  in  a  hundn>d  bridges. 
A  flaw  which  would  probably  have  been  made 


tillering  the  strength,  it  Is  but  little,  if  any.  ronre  |  kno»n  by  such  a  test  was  actually  discovered  by 


costly.  This  step  from  iron  to  sleet  i*  but  the  nut 
ural  course  from  cast-iron  up,  which  hitter  male- 
rial  is  now  entirely  abandoned  as  a  material  for 


bridges,  except  Tor  unimportant 
wall  pliittH.  |M*clttcg  pitfCtrai,  t?Lc, 


tSWAY  URACl.-OJ. 

In  both  wood  and  iron  bridges  "sway"  bracing 
is  universally  employed  in  deck  bridge*.  But 
such  bracing  is  held  in  doubt  by  some,  except  >it 
tlie  ends  of  the  bridge,  where  It  should  be 
especially  strong.  The  reason  given  for  this  belief 
l-i  that  wheie  one  tiusa  receivts  a  greater  strain 
than  the  other  from  any  such  cause  as  wind  against 
tbe  tram,  Iraiu  at  one  side,  as  in  double-track 
bridges,  curved  track,  etc.,  each  truss  should  is- 


Hie  ruad  mailer  of  I  lie  Baltimore  &  Ohio  Hallway 
in  one  of  bis  iron  bridges,  snd  II  e  piece  had  to  be 
removed.  A  tirst-class  catastrophe  might  have 
here  resulted  except  for  tbe  keen  eye  of  the  mad 
master.  There  are  those  who  obji'ct  to  straining 
iron  going  Into  »  structure,  especially  bevond  the 
w  orklng  load.  But  a  teal  which  will  discover  the 
few  hidden  flaws  thai  would  otherwise  pas*  unob- 
served.  will  probably  more  than  offset  imaginary 
evils  due  to  strains  winch,  though  within  safe 
limits,  are  somewhat  lu  excess  of  the  adopted 
working  load.  Accordingly  this  test  is  believed  to 
be  a  must  excellent  one.  but  of  the  few  bridge 
companies  confened  with  In  regard  to  It  bv  the 
writer,  it  has  been  found  In  use  only  in  the  one 

allowed  to  remain  in  a  plane.  But  the  sway  braces  im"auoe  nam"d 

preserve  tbe  cross-  sect  ion.  so  that  if  one  truss  All  companies  do  more  or  lew  testing  with  test 
•••i-eta  more  than  Ihe  other,  each  truss   must  "'b* 


:-maehines,  includitig  piet.es ranging  from  small 


cireeo  to  one  side  to  some  certain  con  esp  aiding 
extent  at  tbe  raid-sp  n.  but  not  at  the  ends:  be- 
eaaw  bere  tbe  solid  abutments  prevent.  This 
lovers  the  chords  literally  out  of  a  straight  line, 
rstwart  horizontal  transverse  strains  U|ton  them. 
The  eye  bars  on  one  side  of  the  lower  chord  would, 
anicr  these  circumstances,  be  strained  more  than 
r  no  the  other  side,  an  inequality  which  would 
fl*>»r  In  the  absence  of  sway  bracing,  Not 
only  would  the  mam  trusses  be  effected,  but  tbe 
lateral  bracing  at  top  and.    bottom   would  be 
strained  unduly,  and  probablv  higher  than  pro 
viOrd  for  in  the  oversight  of  this  matter.    The  old 
Ashtabula  bridge  was  an  iron  deck,  and  who  can 
say  lo  what  extent  the  swav  bracing  was  respon- 
sible in  the  failure  of  it? 

Thoogb  the  one  consideration  of  greater  flexi- 
bility of  cross-section  seems  to  favor  the  omission 
of  sway  bracer-,  in  tbat  we  thus  obtain  freedom 
from  stresses  in  one  system  of  bracing  as  due 
those  in  another  f-ystetn,  vet  it  is  pmbable  that  the 
yieHiog croas-ecction  will  allow  the  train,  while 
d  pressure,  to  be  forced  to  a  greater 
toward  the  leeward,  thus  causing  a 
dUplaoo-nent  of  the  center  of 
toward  the  hie  ward  truss,  and 
ng  the  strain  on  the  latter. 

VIBRATIONS  AMI  STKAIMI. 

In  observing  tbe  deportment  of  a  bridge  as  a 
swift  train  payees  over,  the  parts  arc  wen  to  be 
much  agitated.  Tie  rods  will  often  fly  about  al  tbe 
middle  parts  to  a  veiy  considerable  extent.  This 
baa  evidently  received  some  attention  by  engineers, 
because  in  a  few  Instances  tie  rods  at  the  crossing 
points  have  been  found  tied  together  apparently 
to  stop  vibration*.  That  all  such  vibratory  move- 
ments cause  direct  strains  in  the  vibrating  parts 
there  can  he  no  doubt :  and  it  is  tinfnrtunute  that 
these  vibrations  cannot  be  predetermined  so  that 
the  strains  resulting  from  tbem  can  bo  calculated. 
Could  these  be  accurately  determined,  it  is  probable 
that  the  practical  maximum  working  stress  for 


'test  s|M'Cimen.H "  to  full-sized  bridge  members. 
Tests  f.,r  Uu=lle  resistance  are  by  far  mi  re  plenti- 
ful tuari  a  impressive,  but  a  good  number  of  the 
latter  are  on  record  including  full-fixed  bridge- 
columns.  It  is  a  quite  common  practice,  how- 
ever, to  test  a  piece  taken  from  a  large  bar  rather 
tban  the  whole  bar  itself.  Large  bars  are  thus 
found  to  hsve  a  lower  tensile  strength  than  smaller 
rolh-d  barn. 

Testing- machine  tests  for  tension,  to  meet  the 
present  demands  of  bridge  I  utldcis  and  companies, 
must  make  known  at  least  iluee  quantities:  1st, 
the  elastic  limit:  3d. the  ultimate  stiergth:  snd,8d, 
the  percentage  id  total  elongation  of  some  speci- 
fied portion  of  the  original  Iwr,  usually  8  inches. 
In  some  case*  the  greatest  reduction  of  section  is 
noted,  and  by  some  this  item  is  preferred  to  the 
percentage  a*  above. 

As  regards  tbe  elastic  limit,  il  is  found  not  to  be 
perfect,  ihat  is  to  any,  some  permanent  elongation 
tsalway  cx|>erienee<i  by  good  iron  before  arriving 
at  wluit  is  usually  adopted  for  that  bmil.  But 
practically  these  elongations  are  nearly  propor- 
tional to  the  increments  of  load,  and  extend  nearly 
through  the  whole  range  of  loading  up  to  the  So- 
called  elastic  limit.  Beyond  this  limit,  however, 
they  rapidly  increase.  The  point  where  this  change 
takes  place  is  noted  aa  the  eloatic  limit.  This 
limit,  thus  found,  is  giveu  a  more  rational  show- 
ing I  rum  the  fact  that,  if  at  any  point  within  it, 
the  strain  be  relieved  and  then  restored,  nofurtber 
iicrmarifiil  etongatiuu  is  experienced  till  after  pass- 
ing the  prev ious  condition  of  airaiu.  At  points 
beyond  the  elastic  limit,  however,  this  is  not  tbe 
case.  An  extended  examination  of  ilon  specimens 
will  verify  the  following  facts :  1.  Bars  im- 
mcdiatclv  from  the  rolls,  which  have  not  beeu 
subjected"  to  jars  or  uther  causes  of  strain,  will  ex- 
perience permanent  elongation  at  very  slight 
tension.  'I  bis  is  true  also  of  bars  direct  from  tbe 
annealing  oven,  even  though  they  bad  previously 
been  subjected  to  violent  mechanical  action.  In 
these  rare  there  appears  lo  be  no  limit  of  perfect 


'  cylinder  whose  diameter  equals  the  thickness  of 
j  the  bar,  snd  wh  ch  the  hsr  must  stand  without 
|  Iraclure  to  be  accepted;  2d,  of  nicking  a  baron 
one  side  with  a  cold  chisel,  and  la  nding  i I  simi- 
larly as  in  1st  with  the  i  ick  at  the  bow  of  the 
bend,  when  it  will  usually  break,  showing  a  frac- 
ture which  must  lie  fibrous  and  free  from  glisten- 
ing points  or  faees.  Very  frequent  UBe  is  made  of 
these  testa  in  the  sniilbv  workshops  where  waste 
pieces  of  bar  ends,  which  have  no  other  value  ex- 
cept for  scrap,  are  put  to  a  most  valuable  service. 

In  the  manufacture  of  one  very  important  part 
of  iron  bridge*,  viz  ,  the  eve-bars,  a  number  of 
nu-thiKls  are  in  use.  One  consuls  of  forming  the 
heads  by  a  scparatr  operation  and  then  wilding 
them  upon  the  hms.  The  weld  Is  made  close  to 
the  head  without  upsetting  the  bar  near  the  weld- 
ing point.  This  must  certainly  reduce  the  sec- 
tional area  or  the  lair  at  points  so  near  the  weld  aa 
to  1st*  healed  but  not  worked,  because  tbe  heat 
caituot  lie  taken  without  oorrodlng  tbe  iron,  and 
thus  eating  away  a  small  portion.  But  where 
full-sized  liars  of  this  kind  bavc  been  tested  to 
destruction,  it  appears  thai  tbe  rupturing  point  is 
always  at  some  intermediate  part  of  tbe  bar  con- 
siderably removed  from  the  bead,  thus  pi  ovine 
the  reduction  by  burning  lo  be  unprejodiciaT 
This  practical  ignoring  of  the  slightly  reduced  end 
sections  appears  to  la'  due  to  tbe  influence  of  tbe 
bead.  This  conclusion  la  verified  by  experiments 
in  tension  on  extended 
fracture  always  occurring  at 
point  In  I  lie  neck. 

In  other  caie*  heads  are  formed  on  the  bars  by 
welding  several  thicknesses  of  iron  upon  the  side 
of  the  bar.  thus  giving  a  sufficient  bony  of  metal 
to  form  the  eye.  The  reduction  of  section,  above 
mentioned,  by  Are  corrosion  will  take  place  bere 
also,  but  actual  experiment  has  shown  it  to  be 
without  objection  for  reasons  above  given. 

SHRINKAGE  IN  RAILWAY  VALUES. 


•  tint    ifU?    Urall'llLsU!     IliaJklUJUIII     ■*»•••*  I  MM    rjl I  *"**0    !■->■         .       . ,     . .  .        ■  ■    ,  „     »  . 

bridge  iron  in  tension  could  be  safely  raised  from  <•'•"<«-'■*.    2.  A  gradually  applied  and  removed 
.    --  •<  Am  ■- .  -   tension  wili'.m  l  a-  usuallv  accented  elastic  unit 


10.000  pounds  per  square  inch  to  1.1,0110  pounds :  a 
marniii  being  still  left  between  the  latter  figure  and 
that  for  the  .  laslic  limit  for  indou  nn.nate  strains 
due  to  such  movements  as  considered  bciow. 


I-UBCIlLtO  OK  TUB  BRttKIB. 
In  some  caaesi  the  whole  central  part  of  the 
bridge  is  also  in  an  agitated  condition,  both  verti-  neat  elongations  cease  to  lie  nearly  proportional  to 


tension  within  the  usually  accepter!  elastic  limit 
produce*  a  permanent  elongation,  which  will  not 
be  increased  for  like  or  leas  tensions  as  at>ove 
stated.  This  is  n'so  true  of  compression.  8.  A 
specimen  which  ha*  Ix-cn  strained,  an  Indicated  in 
2,  will  take  a  pratUMM  set  for  a  slight  reversal 
of  the  strain.    4.  At  the  point  where  ihe  |ierma- 


cally  ami  horizontally.  There  seem  to  he  various 
causes  fear  this,  stu  h  as  want  of  perfect  balance  in 
tlie  drive  wheels  and  connections,  error  in  perfect 
alignment  of  rails,  e-peclnliy  in  tbe  vertical  plane, 
wandering  of  the  wheels  from  side  to  fide  over  the 
1  to  1!,'  inches  of  clearance  between  flanges  and 
rails,  irn-gubiritv  of  curves  un  bridgea,  tangent 
,  etc    In  some  cases  Ibis  sevuia 


the  increment*  of  load,  or  to  tbe  elastic  elonga- 
tions, we  find  the  usually  arcepled  elastic  limit. 
Some  nf  thc*o  facts  c,in  be  verified  by  simply 
straining  a  piece  of  annealed  wire  by  hand. 

Bnt  the  tm*t  common  tests  in  use  among  bridge 
builders,  and  which  are  at  once  both  Invaluable 
and  fortunately  of  evsy  application  by  any  black- 
smith, consist,  1st,  of  bending  a  bar  180'  around  a 


trntes  the  immense  shrinkage  in  the  market  t 
of  railroad  stock  during  the  past  twelve  luonlha, 
by  giving  a  table  showing  that  1 1 "»  corporations 
have  lost  $-iM.WXU  00,  if  a  comparison  of  the  high- 
est prices  of  ItSJl  is  made  with  tbe  present  prices 
of  the  present  year,  18*2.  The  shrinkage  of  some 
of  the  stocks  and  their  percentage  of  decline  is 
given  as  follows: 

.  txtuiakage  — . 

tterctan.  VsJae. 

tv.tavro,  lhirllnirtoa  i  guUicv  06  $34.3)0^07 

New  fork  fenlral  atM  aa,0SM2a 

Union  Pacific   s*aj  lB.0M.Kia 

Nisrtlu  to  Paeifli-  v*ll  10.f«r.'.ISJO 

•-   lavfsnwd  21K  «.0h.<*» 

Wataish  37M  lOJWe.uOO 

"      preferred   .IMS  12,1an.O00 

Mlssoorl.  aacaas  *  Texas             ...'.^M  11^77.000 

Heaver*  Ibauraade  HI  t7.1K7.0O0 

Msmatri  Partae  al  MtMN 

CulralPaiiBe  17  HMKo.m» 

Texas  S  VmcMc  a»M  1  ,1110,000 

HrvKon  lilv-er  sad 'Navls»tloa  Co  US  ll.liKUOO 

Erie                                               1£>M  If,  100.000 

An  inspection  of  these  shrinkages  by  investors 
who  were  so  unlucky  as  to  invest  at  tbe  top  of  tbe 
market  during  the  height  of  last  year's  speculative 
period  ought  to  be  enough  lo  give  them  a  fit  of  tbe 
blues,  unless  they  sold  out  la-fore  tbe  market  de- 
clined largely. 

INSTANCES  OF  TIDAL  WAVES  IN  THE 
GREAT  LAKES. 

The  recent  Cleveland  tidal  wave  revives  specu- 
lations as  to  the  origin  of  these  remarkable  bat  not 
unprecedented  Lake  phenomena.  One  theory  is 
that  they  are  caused  by  tornadoes  which  only  touch 
the  earth  for  a  few  miles  and  then  bound  off  into 
the  upper  air,  lo  return  again,  retseatiug  this  ope- 
ration until  their  force  is  spent  The  fact  thai  a 
dark  cloud,  with  wind,  traveled  with  tbe  wave 
when  the  latter  was  observed  at  Cleveland,  would 
8°em  to  show  that  the  origin  of  this  one  is  to  be 
sought  in  atmoipheric  influence.  The  Cleveland 
tcooiergivin  the  following  resume'  of  similar  phe- 
nomena in  tlie  put : — On  Lake  Superior,  in  178S, 
opposite  Isle  Royal,  there  was  a  sudden  fall  of  four 
feet  in  the  waters.  When  they  returned  they  did 
6o  with  a  rush,  the  vibration  continuing  for  sev- 
eral hours.  In  1HW  the  waters  above  the  Sault 
Rapids  suddenly  receded,  and  In  bait  an  boor  re- 
turned with  greut  veWity.  In  August.  1SM5,  Dr. 
Foster  staU-s  that  while  in  an  open  boat  between 
Copper  harborand  Eagle  River,  an  enormous  surge 
twentv  feet  in  height  and  created  with  foam,  roll- 
ed toward  the  shore,  succeeded  by  two  or  three 
swells.  Dr.  rosier  observed  repeated  flows  and 
refU.ws  of  tbe  waters  in  1847.  1848  and  184»  wbich 
preceded  or  followed  storms  on  ihe  lake.  In  I8SI 
D.  D.  Brock  way  reported,  in  a  perfect  calm,  a  sud- 
den use  of  one  foot  and  three  inches,  and  in 
another  two  and  ore  half  feet.  The  Like  Superior 
JYeiroof  July  17,  1*V.,  reports  extreme  fluctuations 
between  the  hours  of  l>  lnthe  morning  and  4  in  the 
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'  ei  in  l;-  Father  Andre,  in  1S70,  while  on  Green 
bay,  rvportryl  n  three feet  rue,  but  this  wnaaocom- 
panted  hy  n  north  .wester.  Un  April  14,  1HW,  the 
Milwaukee  Sentinel  reported  a  change  o(  level  in 
I»skc  Michigan  of  nix  feet.  May  10.  1HS8.  accord- 
inK  to  DevVitt  Clinton,  at  Otter  creek,  on  the 
Oana  la  shore,  a  wave  came  In  nine  feet  in  height, 
and  tlM  name  occurrence  took  place  at  Kettle 
creek,  twenty  mile*  distant.  Another  In  1890  re- 
ports three  ware*  at  Mndmon  dock.  Lake  county, 
O  .  the  Ant  rising  fifteen  or  twenty  feet.  In  1944 
or  18-15  a  wave  Game  into  Euclid  creek,  fifteen  feet 
in  height,  carrying  everything  beforv  it.  On  No- 
vember 15,  1H45.  the  water  at  Cleveland  suddenly 
fell  two  and  eight-tenths  feet  during  :•  high  wind 
from  the  south-west.  The  Toledo  Wtule  records  a 
change  of  ten  feet  on  December  0,  lfM.  Oo  June 
1,  1678.  at  Charlotte,  which  is  at  the  mouth  of  the 
Genesee  river,  the  water  rose  twenty-two  inches. 
In  May,  ltt&5.  the  waters  of  Seneca  lake  exhib- 
ited a  like  phenomenon  of  continued  rise  and  fall 
of  sixteen  and  a  half  inches  to  two  feet  through 
two  day*.  Similar  agitations  of  the  waters  have 
been  observed  in  Lake  Geneva  in 


THE  OFFICE  OF  COUNTY  SURVEYOR.* 

By  FRED  HOWKI.U 

have  hwn  th 


We,  of  Ohio, 
an  aiwH  uiti  n  of  surveyor*, 
lowing  after  ua,  and  I  belie1 
will  be  the  mean*  of  great 
ment,  and  that  they  will 


I  flrxt  to  inaugurate 
Other  States  are  fol- 
©  these  organizations 
professional  irnprore- 
idtimattdy  raise  the 


office  of  County  Surveyor  to  the  important  posi- 
tion it  was  originally  intended  to  occupy,  and  I 
hope  that  every  member  of  this  association  will 
take  u  deep  interest  in  making  our  meetings  both 
interesting  and  instructive,  *o  that  the  standard  of 
our  profession  may  be  raised,  and  the  people  bene- 
fitted thereby. 

Tlterehave  been  some  arguments  used  against 
perpetuating  the  office  of  County  Surveyor,  owing 
to  the  fact  tl  at  candidates  are  the  choice  of  some 
poll  leal  party,  and  no  account  taken  of  his  qualifi- 
cations. This,  1  am  not  only  willing  to  acknowl- 
edge, but  am  anxious  to  leave  changed,  and  the 
remedy  is  simple. 

Make-  no  person  eligible  to  the  office  of  county 
surveyor  who  has  not  been  a  practicing  surveyor 
for  some  years,  or  who  baa  a  diploma  from  some 
college,  or  who  b»a  not  passed  an  examination  be- 
fore some  competent  board,  to  be  appointed  by  the 
Governor,  or  other  proper  authority.  Then  let  the 
nominee,  who  is  the  choice  of  the  people  hold  the 
office. 

We  are  thus  willing  that  the  competency  of  the 
county  surveyor  shall  undergo  a  text,  while  at  the 
same  time  the  competency  or  nbility  of  the  other 
county  officers  is  not  culled  into  question.  Thus 
the  importance  of  the  unite  will  be 


States  survey — but  the  perpetuating  of  that  sur- 
vey has  born  sadly  neglected,  and  I  am  sorry  to 
Fay  some  of  this  neglect  stands  charged  against 
the  County  Surveyors  themselves.  But  1  believe 
the  greater  neglect  has  been  bv  the  people,  and 
their  representatives  in  our  legislators  in  not  re- 
quiring that  records  should  he  kept  of  a' I  surve  ys 
nnd  pbits,  in  the  County  Surveyor'*  office, 
thus  giving  a  large  amount  ol  work  to 
the  incumbent  of  the  office  nnd  mak- 
ing it  remunerative,  thereby  inducing ! 
good  men  to  strive  for  the  position,  instead  of 
forcing  them  into  other  branches  of  business. 

Not  only  should  the  field  notes  of  the  original , 
surveys  he  kept  in  the  office  of  the  County  Sur- ! 
vevor,  but  till  subsequent  surveys  should  bu  prop- 1 
erfy  recorded  iu  that  office,  with  indices  corrc-' 
stKjftdiiig  to  the  lOwinthip  and  sections.  The  records  ' 
should  show  for  whom  the  work  was  done,  at  what  I 
time,  and  what  new  witnesses,  if  any.  were  taken. 
A  record  of  this  kind  would  bu  of  the  greatest  im- 
portance to  the  people,  us  well  as  of  great  aid  to 
the  surveyor. 

Now.  if  the  County  Surveyor*  have,  in  the  pa*t. 
neglected  the  business  of  keeping  the  rc-urds,  for 
which  I  think  they  have  sufficient  excuse  ino  per- 
sons being  very  anxious  to  work  unless  they  get 
paid  for  Hi,  there  is  the  greater  reasuu  why  this 
state  of  things  should  c  a*e  to  exist. 

We  must  have  all  laws  relating  to  the  office 
overhauled  an  J  revised,  have  none  but  competent 
and  honest  men  to  fill  the  office,  then  get  our  legis- 
lators and  people  to  uphold  It  hy  our  showing 
i  them  the  difficulties  uf  restoring  luat  curners,  and 
the  great  amount  of  litigation  likely  to  ensue  from 
their  loss,  cull  their  attention  to  the  importance 
|  not  only  of  preserving  records  of  all  landmarks  In 
the  office,  and  of  the  equal  uetvs-.it  y  of  perpetu- 
ating the  evidence  of  corners  established  by  United 
State*  surveys  by  permanent  monuments.  The 
government  marks  were  temporary,  to  lost  merely 
until  the  lands  should  be  occupied,  when,  it  was 
supposed,  the  owners  would  have  Interest  enough 
to  perpetuate  them  bydurable  monuments,  instead 
of  which  the  witness  trees  are  being  destroyed  by 
the  very  p  rtiea  wboee  Interest  should  protect  t  he  in*. 
This  destruction  ehould  be  at  once  stopped. 

Permanent  monument*  should  be  set  at  all 
corners  of  originally  surveyed  townships  by  the 
County  Surveyor,  and  at  the  expense  of  the  coun- 
ty. Indeed,  all  persons  to  whom  I  have  spoken 
ou  the  subject,  seeing  the  difficulty  of  restoring 
those  corners  when  lost,  would  be  glad  to  have  all 
section  corners,  as  well,  properly  established  and 
marked,  and  would  be  very  willing  to  have  the 
expense  paid  from  the  general  tax  duplicate.  I 
would  recommend  that  immediate  steps  be  taken 
to  have  the  laws  so  amended  as  to  require  every 
surveyor,  on  establishing  corners,  to  put  down 
something  permanent  that  would  show  for  itself 


Frederick  Law  Olntxlesd,  Brookline.  Man.;  J  ,i  n 
Croe*.  C  E..  of  New  York;  Rudolph  Bering,  c  rT 
of  Philadelphia;  Dr.  D.  F.  Lincoln, Genera,' >Ty* 
Dr.  Joseph  H.  Rsvmond,  Health  Cotnmiisioner  nf 
Brooklyn;  William  Paul  Gerhard.  C.  F.  u(  k„. 
port;  Elw  yn  Waller.  Ph.  D.  New  York  S-boolTf 
Mines;  Dr.  T.  O'C.  8loane.  Ph.  D.:  William ™„ 
F.  C.  8.;  Warren  R.  Brigs*.  Bridgeport-,  M  T 
Heath,  M.  E.,  New  York,  and  Col.  Join  Y.  Cullrer 
Brouklvn.  '  ' 


Arrangements  have  been  made  hy  members  of 
the  American  Social  Science  Association  to  bold 
their  regular  annual  meeting  at  Saratoga.  Sept.  4. 
the  merting  to  continue  in  ae>sion  four  days.  Th* 
general  srwions  will  be  held  in  the  evening,  and 
department  meetings  in  the  morning.  On  tbs 
first  evening  an  opening  address  will  be  made  by 
I  the  President,  Prof.  Francis  Waylauri.  of  Tali 


that  it  was  put  there  for  a  purpose,  thus  protect- 
,    ingit  from  removal  or  obstruction. To  further 
power,  and  the  people  knowing  I'h's  end,  the  surveyor  should  he  allowed,  rom 


Tike  present  laws  gives  the  countv  surveyor  con 
siderabte  arbitrary  power,  and  the  people  knowing, 
that  hi*  work  haa  more  legal  value  than  any  other 
surveyors,  makes  it  very  necessary  that  he  should 
be  fully  competent  to  perform  his  duties. 

One  of  the  difficulties  the  surveyor  of  the  present 
day  haa  to  contend  with  is.  not  so  much  to  make  a 
"  survey,  as  to  follow  the  lines  of  former 
.  an,  taken  with  incorrect  Instrument*. 
We'need  belter  instruments  than  are  generally 
A  surveyor,  even  If  not  the  best  in  the 
,  can  do  tolerably  good  work  if  be  has  good 
nents  to  work  with ;  but  I  have  seen  »>me 
i  try  to  run  lines  « ith  Instruments  that  I  would 
defy  the  first  professors  of  mathematics  in  tike  land 
to  carry  a  straight  line  with. 

Our  laws  provides  that  the  office  of  county  sur- 
veyor shall  be  supp'ied  with  stationery  and  all 
other  suitable  articles  needful  for  the  proper  di*. 
charge  of  hia  office  duties,  and  I  have  no  doubt 
the  intention  of  our  lawmakers  waa  to  provile 
suitable  instruments.  Could  we  show  our 
present  legislators  the  ridiculousness  of  fur- 
nishing pens,  pencils  and  paper 
elaborate  calculations  on,  when  the  i 
used  in  obtaining  the  data  for  such  calculations 
were  altogether  incorrect  and  unfit  ror  use,  I 
think  they  would  soon  amend  the  wording  of  the 
laws  so  that  there  could  be  no  mistake  aa  to  their 
meaning,  and  that  each  county  would  be  furnished 
a  set  of  instruments  of  sufficient  fluent  »a  of  make 
to  enable  the  County  Surveyor  to  do  practicably 
correct  work. 

Again, while  the  law  makes  the  County  Surveyor 
responsible  (or  the  correctness  of  his  work,  it  say* 
in  effect  that  be  shall  not  have  the  asst  lance  of 
competent  chainmen,  one  dollar  a  day  being  all 
the  litw  allows  them, 

I  claim  that  the  surveyor's  assistant  or  rear 
chainmen,  should  be  as  competent  a*  the  surveyor 
himself  to  carry  the  line  and  make  con 
moments,  and  should  be  entitled  to  an 
compensation. 

I  am  satisfied  we  have  the  best  sytem  of  public 
surveying  that  has  yet  been  devi»ed-tho  United 


the  county  treasury,  a  fair  compensation  for  every 
monument  mi  heated  by  him. 

A  material  very  well  suited  for  this  purpose, 
and  which  could  be  furnished  very  cheap,  would 
lie  vitrified  pottery,  similar  to  drain  or  Bower  pipe, 
moulded  in  a  rrctnngular  form,  with  the  proper 
letters  and  figures  on  the  faces,  representing 
township,  range,  and  section. 

All  suivoyors  practicing  within  the  county 
should  ho  commissioned,  qualified,  and  give  bona 
the  simc  as  tho  County  Surveyor,  so  that  the  peo- 
ple might  have  their  choice  of  surveyors  to  do 
ih'-ir  work,  and  at  the  same  time  have  the  assur- 
ance that  it  was  done  by  competent  men;  but  all 
surveys  should  tin  returned  to  the  office  of  County 
Surveyor  for  recording,  and  all  surveys  not  so  re- 
corded should  have  no  legal  or  official  value. 


SANITARY  AND  RURAL  IMPROVEMENT. 

Delegates  from  the  various  sanitary  and  rural 
improvement  societies  will  hold  a  conference  at 
Warwick  Woodlands,  Greenwood  Lake,  New  Jer- 
sey, on  July  7,  8  and  10,  for  the  purpose  of  form- 
ing a  national  association  and  for  discussing 
various  topics  of  moment  and  interest.  I*romin- 
ent  among  these  topics  will  be  "  Water  Supply  and 
Sewerage  Problems:"  "Public  Parks  and  Tree 
Planting;"  "The  Prevention  of  Nuisances;" 
"School  Hygiene  and  Adornment;"  "Sanitary 
Tracts;"  "Women  and  Household  Sanitation;" 
"The  Electric  Light  in  Towns  and  Villages,"  and 
"  The  Causes  and  Prevention  of  Malaria."  Among 
those  expected  to  at  tend  and  read  essays  are  the 
Hon.  Eras t us  Brooks  and  Dr.  Kli-.hu  Harris,  of  tbe 
New  York  Slate  Board  of  Heulth;  Dr.  John  S. 
Billings,  Vice-President  National  Bmrd  of  Health, 
Washington:  B.  O.  Norlhrup,  Secretary  Connecti- 
cut Board  of  Education;  Dr.  E.  M.  Hunt,  Secretary 
New  Jersey  State  Board  of  Health;  Col.  George  E. 
Waring,  Civil  Engineer,  of  Newport,  R.  I  ;  Frank- 
lin B.  Hough.  Chief  of  the  Forestry  Division  of 
the  Department  of  Agriculture,  Washington;  Mrs. 
Isabella  Beecher  Hooker,  of  Hartford;  A.  M.  Bell. 


College,  New  h  nvrn.  Conn.,  nw  1  this  will  he  fo). 
lowed  by  the  annual  report  of  the  Secre'ary,  F.  B. 
rainhorn,  of  Concord,  Mas*.  On  Tuesday  evening 
there  will  be  addresses  and  reports  from  the  De- 
partment of  EducHtion,  and  exercise*  wilt  be 
ohnrrvrd  in  commemoration  of  the  late  Chjrlea 
Robert  Darwin,  of  England.  On  Wednrslaj 
evening  the  annua'  election  of  officers  will  take 
place,  and  an  address  will  bo  delivered  by  Mus 
Clara  Barton  on  "  International  Relief  Assoc:*, 
tions."  On  Thursday  evening  addresses  will  be 
made  hy  President  Angell,  of  the  Michigan  Uni- 
versity, on  *'  Thn  Relations  between  China  and  the 
UnitiM  States,"  and  by  the  Rer.  Washing!™ 
Gladden,  of  Springfield.  Mass..  on  ■•  Music*; 
Forces."  On  Friday  evening  an  address  oo  "Th* 
Factory  as  an  Element  of  Civilization."  will  Is 
delivered  by  Carroll  D.  Wright,  of  the  Masaarha. 
sells  Bureau  of  Statistics  of  I  j»h  r.  Papers  will  he 
i  read  and  discussed  at  the  Department  meeting  la 
.  the  morning.  Among  those,  announced  are  the 
following:  "The  School  and  College  Curriculum 
of  America  and  England."  by  Miss  Helen  MipB. 
P.  D.,  of  Swarthmore  College,  Penn.;  "The  Educa- 
tion of  the  Hand,"  by  Mrs,  L.  E.  Caswell,  of 
Buston;  "The  Civilisation  of  American  lndinnr," 
by  Miss  Alice  C.  Fletcher,  of  Washington:  "Boards 
of  Health."  by  Walter  Chnnning.  of  Boston;  * 
paper  on  "  Insanity — tho  Management  of  Chreaie 
Inebriates  nnd  Insane  Drunkards."  by  A.  N.  Mod- 
gett,  of  Boston;  "The  Sanitary  Conditwo  of 
Boarding  Schools."  hy  D.  F.  Lincoln  of  Feebdnll ; 
"The  Health  of  Criminal  Women,"  bv  Elira  M. 
M.wher  ;  '*  Ideational  E  thics."  by '  Theodore 
Baron,  of  Rochester;  "  Disfranchisement  for 
Crime,"  by  James  F.  Colby,  of  New  Haven, Conn.; 
"The  Penalties  for  Crime  n gainst  Property." In 
Hamilton  Andrews  Hill,  of  Boston:  "  Local  fclf- 
(iovrrnment  in  the  Northwestern  State*."  by 
Edward  W.  Bemis,  of  Johns  Hopkins  University ; 
"The  Modern  Asmawmenls  of  Co-operative  l'Ua of 
Assessment,"  by  George.  M.  Sharp,  of  Balfinior*. 
Md,  Several  reports  will  be  made  on  factory  and 
lailrxiad  labor. 


FOR  A  COMMON  PRIME  MERIDIAN. 


WxanixoTOK.  July  0. — Mr.  Belmont,  of  New 
Yolk,  called  up  his  motion  in  the  House  to-day  for 
tbe  reconsideration  of  tbe  vote  by  which  the 
House  refused  to  order  to  a  third  reading  the  joint 
resolution  authorising  the  President  to  caU  an 
international  conference  lo  determine  on  and 
recommend  for  universal  adoption  a  common 
prime  meridian  to  be  used  in  tbe  reckoning  ol 


longitude 
out  tbe 
the  joint 
passed. 


in  the  regulation  of  time 
The  vote  was 


NOTEtf. 


Cost  ok  IIciliu.n..  a  K-.:i.i.  u>. 

Tho  Atlanta  (Go.)  Consfifuf ion  thus  report*  »a 
interview  with  Major  J.  W.  McCrarken,  who  ha. 
cluirge  of  the  building  of  the  East  Tennessee  Vir- 
ginia A  Georgia  Com|>any'a  new 
to  Rome: 


line  from  Ma 


"  To  start  with,  how  long  is  y.-mr  road  J" 
'.h  13  i  "" 

—total  173  mill's. 


"It  is  181  mile*  long  with  13  miles  of  side-tracks 


How  much  did  it  cost  to  survey  the  line  and 
locate  it  T 

"  Colonel  Sample  and  I  rodo  over  the  line  from 
May  :!u  to  June  4.  The  engineer  corps  were  filled 
upuyJulySS.  We  paid  out  to  these  corps  jut 
•85.000  before  wo  had  decided  on  our  exact 

root*." 

"  The  route  onoc  decided  on  yon  had  to  buy  lbs 
right  of  way.    How  much  did' that  costr 

"  Just  I8S.OO0.  Of  course  much  of  it  was  given 
to  us.  but  we  paid  to  agents  and  for  tbe  right  of 
way  986.000." 

"  You  had  to  have  equipments,  tents  and  tout*, 
nnd  wagons  and  machinery  to  work  with— cost  of 
this." 


M.  D.,  editor  of  the  Sanitarian  :  Prof.  Henry  "  About  91711,000.  You  see  we  bought  the  very 
I  Morton,  President  Stevens  Institute,  Hoboken;  best  of  machines  for  laying  track,  for  building 
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trestles,  grading.  He  These  an  very  costly.  Our 
equipment  wo*  first-class  in  every  respect.  And 
much  of  what  we  have  ran  be  resold." 

"  Then  having  secured  the  right  of  way  you  had 
to  go  to  grading.   Uow  much  did  that  coat ! " 

"The  grading  alone  cost  1830,000.  But  we  have 
already  paid  out  to  contractors  for  grading,  bridge*, 
etc,  11,500,000.  The  Rome  extension  is  not  finished 
and  wo  will  pay  out  nearly  enough  to  make  the 
total  paid  to  contractors  go  up  to  $2,000,000." 

"  Time  for  breath  I  Thank  you.  Track  once 
graded  the  next  is  crow-tie*— cost  of  these  ? 

••  They  cost  us  laid  in  the  track fttSO.000. 


•  They  cost  us  laid  in  the  track  $4«0.000.  There 
arc  3,840  ties  to  the  mile  or  456,7*)  tie*  between 
Rome  and  Macon.  This  represents  the  number  of 
steps  a  tramp  must  take  when  he  walks  over  our 


»U  p»  a  l 
roads." 

"  After  the  cross-ties  comes  the  rails.  What  did 
these  cost P 

••  The  rails  weigh  5«  lbs.  to  the.  yard.  They  cost 
m  New  York,  $808,830.  To  thla  not  be  added 
freight  from  Perth  Ambuy  to  Kicun,  Atlanta  and 
Rome.   Say  in  all  $80O.U05." 

"  After  the  rails  come,  the  depots.  What  about 

thfH£  '" 

••  We  have  paid  out  $318,000  for  the  ground  for 
depots,  yards,  etc.,  the  most  of  it  in  Atlanta  and 
Macon.  We  have  contracted  for  20  depots  at  a 
cost  of  $75,000.  They  are  to  be  tasty  modern 
wooden  depots.  Of  course  our  city  depots  will 
cost  much  more.  We  have  not  yet  arranged 
definitely  for  these." 

'*  How  about  the  equipment  IT 

"We  shall  use  the  splendid  equipment  of  the 
rest  of  our  line  for  this  division,  but  to  bring  it  up 
to  the  standard  we  have  ordered  for  its  quota  to 
the  general  equipment  400  new  coal  cars.  800  box 
can  anil  20  passenger  cars,  at  a  cost  of  $750.1X10, 
and  28  new  engines  at  a  cost  of  over  $JI00,<h;*:i. 

That  closes  it  up.  Let's  recapitulate;  For  tents, 
machinery,  tools,  etc.,  $175,000;  for  location  and 
right  of  way,  $150,000;  for  grading,  bridges  and 
trestles,  $2,000,000;  for  cross-ties  and  laying  them, 
$410,000:  the  rails.  $000,000  ;  depot  grounds  and 
depots,  $291,000;  and  equipment,  besides  what  the 
rest  or  the  line  contributes,  $1,050,000.  making  a 
total  of  $4,924,000  for  178  miles.  And  that  is  what 
it  costs  to  build  a  first-class  road,  as  figured  by  one 
who  paid  out  the  money. 

"  Where  was  the  most  of  thin  paid  out  7" 

"  In  Georgia.  The  $2,000,000  for  contractors  was 
tUpatd  out  in  Atlanta  and  most  of  it  spent  here. 
TV  1150,000  for  survey  sod  right  of  way  was  all 
fad  out  in  Georgia.  The  $400,000  in  cross-ties 
vupsid  along  the  Macon  A  Brunswick  road  for 
the  Macon  Division  and  along  the  track  of  the 
cade  for  the  Rome  Division.  The 
depots  and  ground!  and  most 
jetting  ready  was  spent  here, 
■oaths  with  oDe  house  in  Atlanta  were  over  $75, 
000.  We  have  spent  about  $3,000,000  for  labor  and 
material  that  circulated  in  Georgia." 

Haw  Yoke  finances. 
According  to  the  monthly  statement  of  the  city 
debt,  issued  July  5  by  Comptroller  Campbell,  the 
tola]  funded  debt  on  tbe  last  day  of  June  was 
♦1W.041.807.59,  not  including  $  18.971,739.40  reve- 
nue bonds,  issued  in  anticipation  of  taxes.  The 
hooded  debt  of  the  annexed  district  above  the 
llsrlem  River,  which  is  included  in  this  statement, 
is  $973,500.  On  the  last  day  of  June  tbe  amount 
in  the  sinking  fund  for  the  redemption  of  the  city 
debt  was  $38,884,989.21.  During  the  month  or 
Jane  warrants  amounting  to  $4,784,  108.49  were 
drawn  against  the  Citv  Treasurv,  making  a  total 
of  $S,844,258.86  since  the  beginning  of  the  year. 
From  Jan.  1  to  June  SO,  inclusive,  stocks  and 
bonds  were  iasued  to  the  amount  of  $14,263,784.40. 
Of  this  sum,  $968,500  was  for  public  works,  street 
openings  and  improvements ;  $483,000  was  for 
Oroton  water  purposes;  $427,000  was  for  docks  and 
■lips:  $160,000  was  for  expenses  and  awards  of  tbe 
Assessment  Commission,  and  $12,184,100  was  for 
current  expenses  of  the  city  government. 

CuBtioi'8  Patents. 
The  thousands  of  patents  which  are  filed  monthly 
in  Washington  form  not  one  of  the  least  impor- 
tant signs  of  the  restless  vigor  and  progress  which 
the  people  of  America  are  displaying  in  science 
and  mechanics.  But  while  many  of  these  jiatents 
are  of  great  practical  value,  there  are  great  num- 
bers which  would  appear  to  be  visionary,  though 
perhaps  ingenious,  to  a  practical  man.  The 
"cranks "are  almost  as  numerous  as  the  sound. 


For  instance,  he  will  inject  boric  acid  into  the 
veins  of  a  sheep.  The  natural  circulation  of  the 
blood  will  carry  the  antiseptic  through  every  part 
of  the  body,  and  when  tbe  unfortunate  animal  that 
thus  Innocently  preserves  its  own  flesh  for  future 
consumption  comes  under  the  oars  of  the  butcher, 
1  It  will  be  found  that  the  mutton  will  keep  perfectly 
wholesome  for  a  considerable  period.  An  inven- 
tion which  has  a  mors  practical  rin-K  about  it 
comes  from  Berlin  in  the  shape  of  an  iron  chess- 
board fitted  with  magnetised  pieces.  In  transat- 
lantic traveling  this  singular  chees-bostd  will  be 
appreciated  by  weary  travelers  if,  as  the  inventor 
claims,  the  pieces  will  retain  their  position  even  if 
the  ship  heels  over, 
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,  torlly.  The  dredge  boats  in  use  are  fitted  with  all  the 
modern  spplionoea,  and  am  the  roost  complete  of  any  ever 
Introduced  into  the  Heats.   During  the  past  Ave  months 

i  as  many  miles  of  canal  have  been  constructed,  and  it  is 
expected  that  it  will  soon  enter  Lake  Hichpochu,  which 


I*  t*H*r«ted  from  Okeechobee  bv  a  strip  of  land  of  about 
three  miles  In  width.  The  drnluoge  of  the  lake  Is  looked 
forward  to  with  considerable  interest  on  account  of  the 


almost  universal  Mipiswltion  I 
coal  underlying  It-  waters. 


fW  We  tatieil  and  or.  ahmy*  pf.aW  lu  psMM  in  fAesr 
«Wusisj  a«».Tr«ur.-«irr«.ri»sl   ,  .'«/.., a*. 


The  Mississippi  river  has  broken  the  Madison 
eighteen  miles  shove  8t  Louis,  overflowing  twenty 
thousand  acres  of  farming  land  in  Madison  ronnty,  and 
Orating  sway  I  be  itai  k.-i  wheat. 

Curouni  ATI,  O.,  July  a-  Special  dispatches  from  Bt. 
Jiwcph  and  Ikswicsville  state  that  the  Missouri  river  u 
very  high  and  ruing  rapidly.  At  the  former  place  it 
was  £1  feet  and  rising,  and  at  the  latter  90  feet  and 
;,  having  risen  xO  Inches  in  a  few  hoars  yesterday 


ig  roe  trace  ot  inc. 
The  $291,000  for  the 
of  tbe  $175,000  for 

.    Our  bills  for  ten 


OAS  AMD  WA 

I  mm.  re  Wilts- Toronto  in  in  trouble  in  regard  to 
the  Impurity  of  its  water. 

Yomcxas  Watee-Wokes  — The  report  for  1881-88 
li  received.  The  Engineer  and  Superintendent,  W.  W. 
W  llson,  states  that  the  works  wars  never  in  battar  order 
tbsu  st  present.  A  new  Warthingtoa  duplex  pumping 
engine  hat  been  added  daring  the  past  year,  ana  the 
system  of  distribution  has  been  increased  to  an  aggro 
gats  of  88,4  miles  of  pipe.  There  are  280  hydrants, 
1M  gates  and  4tm  meters.  The  dally  consumption  bu 
been  M40.000  gallons  Tbe  total  rain-fall  for  the  year 
has  been  HII.NH  inches,  of  which  the  greatest,  6.78,  was 
tn  June,  18H1,  nod  the  least,  MM,  In  September.  The 
total  receipts  for  the  year  were  laa.MSi.  The  cost  to 
pump,  distribute  and  pay  Interest  per  100  cu.  ft  for 
the  year  wai  13..M)  cents. 

Oas- Woaxs  at  Nawroar,  O, — Speaking  of  the  City 
Council  a  local  paper  says:  "This  body  will  meet  to- 
nUrht,  and,  smong  other  things  that  will  romn  up  for 
their  consideration.  Is  the  gas  tionttioa.  It  certainly  is 
the  observation  of  ovary  intelligent  person,  that  in 
towns  and  cities  gas-works  are  always  lonited  near 
soma  river  or  stream,  and  at  points  least  offensive  and 
obnoxious  to  their  inhabitants,  and  where  the  ground  is 
of  little  value.  One  reason  for  this  is  to  give  facilities  j 
for  dispensing  of  toe  refuse  from  all  works  of  this  kind. 
We  have  located  in  this  city  a  coal  gas-works  without 
any  facilities  for  disposing  of  its  refuse  in  that  portion 
of  our  city,  which,  in  the  near  future,  should  become 
the  most  populous,  and  the  ground  tbe  most  valuable  of 
any,  and  yet  the  owners  or  property  and  residents  of 
that  vicinity  hava  allowed  tbe  erection  of  works  the 
most  offensive  and  noxious  of  any,  without  a  thought  of 
the  future  effect  it  will  hava  on  their  property  and 
homes.  If  any  of  the  company  or  Individuals  than  the 
proportion  referred  to  had  purchased  the  ground  upon 
which  It  stands  and  proposed  to  erect  coal  gas-works 
thereon,  these  same  property  owners  would  have  be- 
come alarmed  and  have  entered  a  protest,  and,  perhaps, 
would  have  appealed,  and  properly,  too.  to  the  legal 
authorities  for  protection  against  the  erection  of  what 
b  bound  to  become  an  intolerable  nuisance." 

W  aTEB- Woaxs  Taunts  or.— The  question  of  village 
water-works  at  West  Rutland.  Vt.,  is  being  agitated, 
water  to  be  token  from  tbe  brook  above  A  J.  Meads 
residence. 

Gas  Works  Pubchased.  —  J.  K .  Graves,  of  Dubuque, 
baa  purchased  the  Iowa  City  gas-works,  the  consider- 
ation being  880,000. 

Yobeville,  Cab  aha,  Water  Supply.— A  late  issue 
of  the  Toronto  Mail  steles  that  the  people  of  YorkvUte 
are  about  to  be  compelled  to  face  an  unanticipated  con- 
tingency In  the  shape  of  the  exbauitloo  of  their  water 
supply.  Nordhelnier's  creek,  which  hat  been  tbe  source 
of  supply  for  many  years,  is  fast  dwindling  Into  a  mere 
rivulet,  and  the  fear  is  felt  In  many  quarters  that  but  s 
short  time  must  elapse  before  the  creek  will  be  Hon  «»'. 
At  the  present  time  there  is  no  water  In  the  reservoir, 
and  the  supply  has  to  be  obtained  direct  from  the  engine. 
It  cannot.  In  the  natural  ardor  of  things,  last  long,  and 
the  question  now  agitating  the  people  is,  Where  are  we 
going  to  gel  our  water  from  I  Annexation  to  Toronto 
u  suggested  as  a  remealv.  Inquiries  ore  being  modern 
wells. 


KOTHinu  foa  the  Potoiiac  Flats. -The  Senate  com- 
mittee  oa  Commerce  has  declined  to  agree  to  the  pro- 
position  to  Incorporate  too  bill  for  the  reclamation  of 
the  Potomac  Flats  in  the  river  and  harbor  bill  as  a 
amendment. 

Captain  Eaus'  Flax  Accxmp. — The  Mexican  Gov- 
ernment has  accepted  Captain  Kads'  plan  for  the  im- 
provement of  Vera  Crux  harbor,  to  coat  $7,500,000. 

Co.isiDxaisu  tni  Rives  axo  Bassos  Bill,—  Wash- 
ington, Julv  4.— Tbo  Committee  on  Commerce  nearly 
finished  to-day  its  consideration  of  tbo  river  and  harbor 
bill.  An  amendment  was  adopted  by  a  vote  of  six  to 
two  to  increase  tbe  appropriation  for  the  improvement 
of  the  M  tssissippi  River,  between  Cairo  and  the  bead  of 
tbe  leased.  1<J  1(3,000.000.  Tbis  adds  to  the  House  bill 
the  Sl.000,000  asked  for  by  tbe  Mississippi  CYiniinbaslna 
to  cb*te  tbe  g*|*j  in  tbe  levee*  caused  by  the  recent  Iks*!. 
$100,000  was  also  added  to  the  House  Mil  for  the  im- 
provement of  tbe  Missouri  River,  Amendments  wsre 
adopted  appropriating  $ti."A),000  for  tbe  improvement  of 
Beaufort  harbor  and  of  various  rivers  in  North  Caro- 
lina, and  9 1 00,000  for  beginning  the  construction  of  tbo 
Hennepin  Canal  in  IUinoia  The  amendments  made  by 
tbe  Senate  committee  wUl  add  to  the  bill  aa  it  came  from 
tbe  House  about  fS.OfXI.OOO.  making  the  total  to  be  ap- 
propriated more  than  $  10,000.000.  Tbe  committee 
hope  to  finish  tbe  bill  to-morrow  and  report  It  to  the 
Senate  on  or  before  Thursday. 


ELECTRICITY. 

Richmond,  Vs.,  longs  for  the  electric  light,  and  the 
longing  is  in  a  fair  way  of  being  satisfied. 

Euci.THlcj  I.kiht  in  W. 
illuminated  by  electric  tights  of 
Light  Company. 

is  holding  £u7kAto*wMbow  t^ 
Paul. 

Ei-btteic  Liairr  CostPAST,— Articles  of  Incorpora- 
tion of  tbe  Racine  |Wis.|  Electric  Light  and  Power 
gWyWjjj  were^flhrf^June  SO^CuplUJ^stock,  818.000. 


practical  men  in  making  applications  to  the  Pat- 
ent Department  in  the  capital.  Not  long  ago  an 
inventor,  who  is  now  in  jail  on  a  charge  of  fraud 
connected  with  the  Peruvian  claims,  applied  for 
I  of  protection  In  connection  with  a  chemical 
•itiou  that  would  absorb  aa  much  caloric  as 
nuired  and  retain  it  for  twenty-four 
.  .be  means  of  this  Invention  he  saw  his 
way  to  heat  can  without  any  chanoe  of  danger 
from  fire,  or  to  allow  every  man  to  carry  about  his 
own  foot-warmer  in  his  pocket.  A  more  ingenious 
gentleman  baa  recently  struck  upon  the  Mica  of 


composition  tliu 
might  br^rwjuir 


Tkleobaph 
graph  engineer  lays  his  wires  in  lead  pipes 
tbe  tops  of  tbe  arches  of  the  drains.  In  Germany  the 
exigencies  of  war  and  of  climate  led  to  tbe  completion 
of  the  underground  system  of  telegraph  w' 
ago.  In  Vienna  both  telegraph  and  telei 
carried  on  brackets  along  the  fronts  of  the  houses. 

Savannah,  Colckbos  Aim  Macoit,  Ua .  hsve  each  a 
Brush  Electric  Light  and  Power  Company.  Capital, 
I  $100,000. 

STREETS.  DRAINAGE  ETC 

Cwab  Blocks  will  bo  triad  on  two  streets  in  Toronto. 
Loos  baa  let  several  contracts  for  street  work. 

l-Tbe 


RAILROADS. 

A  sfRVETiso  party  fa  now  engage, 
route  for  a  line  to  connect  the  Virginia 
akuu  Branch  ending  at  Sirosbnrg.  Vs.,  with  Senator 
Davis's  West  Virginia  Central  A  Pittsburg  Railroad. 

Tux  progress  in  the  North  River  Tunnel  on  the  Jersey 
side  for  the  last  week  has  been  30  ft.  The  whole  dis- 
tance completed  there  is  1.178  ft.  The  crown  plates  of 
the  work  on  tbe  New  York  end  have  been  advanced  in 
the  same  period  8  ft. 

Norther*;  Pacific  Railway.— Meanwhile  the  North 
Pacific,  under  its  new  management,  is  more  than  fulfill- 
ing all  Its  promises.  Last  w  inter  was  very  mild  and 
open.  Work  was  scarcely  Interrupted.  The  end  of  the 
track  is  now  ISA  miles  west  of  Utendirv,  the  terminus 
nf  lost  season,  the  Big  Horn  tunnel  and  bridge  are  just 
completed  and  the  road  bed  is  ready  for  the  rails  179 
miles  further.  By  Las  first  of  October,  when  the  great 
bridge  at  Bismarck  will  be  completed,  the  track  wUl  be 
bold  to  tbe  eastern  foot  of  the  Boreman  range,  wbere  It 
Is  liable  to  remain  till  another  season  to  await  the  com- 
pletion of  the  tunnel  ot  that  point.  It  is  only  a  Utile  over 
lOt)  mllm  from  Helens,  and  all  the  grading  will  be  com- 
pleted this  season  ready  for  the  rails  from  the  east  Tbo 
tunnel  through  the  resin  range  near  Helena  is 
much  further  advanced  than  the  Boseuisn  tunnel. 
The  drills  from   the  east  end  ore  In  about  700 


delay 
find,  Or., 
a  large  force  of 
entire  roul 


coming  from  tbe  east.    There  is 
nd  along  the 


route,  probably  fully  10,000,  and  most  of  the 
in  modem  railroad  building  Is  with  horse-power, 
the  wort  tbe  track  i»  about  to  tbe  western  lunil  o< 


.  and  all  tbe  grade  that  remains  to  be  built  is 
ina.  This  will  be  nearly  or  quite  completed 
no  and  fnr  the  compleanin  next  year  there  will 
tbe  track  laying,  with  some  tunneling  and 
uilding.    If  we  hnvo  another  as  mlM  winter  ss 


:  may  lie  all  laid  by  July,  bat  it  is  not 
till  September  or  October.     As  too 
raw  Is  up  above  60,000,000,  there  gets 


the 


surely  expected 
investment  craw 
to  be  a  powerful  motive  to 
Wheu  the  North  Pacific 

be  just  l.fXlft  miles  from  Chicago,  by  way 
8t.  Paul;  about  th.  same  distance  as  Oiden,  which 
it  450  miles  south  of  here  by  too  Utah  Northern, 
nearer  Chicago  by  st  least  :»*)  miles,  than  by  the  Ore- 
gon hranch  of  the  Union  Pacific.  On  the  west  w»  shall 
be  within  about  SCO  miles  of  Portland,  and  l.HOt)  mile, 
of  San  Francisco.  Helena  certainly  is  well  situated  to 
a  city  as  large  as  Denver.  Tbo  sight  of  so  much 
ing  on  about  ua  and  tbe  promise  ot  so  much 
is  created  somethinir  of  a  boom  in  real  estate, 
that  a  few  weeks  ago  could  have  been  bought  for 
lees  tbsu  110  per  acre  cannot  now  be  had  for  $100. 
Three  new  banks  bovn  organised  In  Hetena  this  spring 
under  the  nations!  system.  Wo  wish  we  could  add 
that  a  thousand  new  residences  and  buildings  were 
going  to  be  erected  this  season,  but  labor  and  building 
materials  are  too  high  to  allow  any  such  hope.  Eastern 
mechanics  ore  coming  ill,  however,  and  doing  better 
work  at  lower  rates.  There  1b  a  One  field  here  for 
builders,  contractors  and  material  men  with 
and  plenty  of  energy. 
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ho  will  do  mare  and  better  work  ou  a  omm 
margin  of  profiL  —  Corvrsposdenca  .SprinuTWU  Kepuiii- 

COB. 


b  pineries  by  July 
London  &  Nosthwektejix  Railway.— A  pretty  big 
concern  i«  the  London  &  Northwestern  Railway  J 
England,  with  its  1,700  miles  of  )ln»  and  principal  ter- 
i  at  London,  Liverpool,  Holyhead  and  Urll*,  with 
sections  to  Edinburg  and  Glasgow.  1U  capital  In 
at  K>00.000.000,  god  there  arc  J0.UOO  persons  em- 
ployed Us  operate  It.  The  management  i.i  In  the  hands 
sit  a  board  of  Uilrty  directors,  who  nUeod  Us  details 
throug'i  vsrtous  committor*— and  no  member  of  the 
board  l»  allowed  In  speculate  in  too  str.-k.  Every  mcm- 
brr  is  expected  to  giro  the  moat  of  hit  time  to  too  road 
on*  week  in  each  month.  Mnnv  improvements  have 
recently  been  introduced  for  the  comfort  and  conve- 
nience of  traveler*,  one  of  which  b  the  checking  of 
baggage  w>  that  It  will  be  delivered  to  tbc  owner's 
avldreea  at  the  destination. 
Railway  Pruureisb  M  Texas.— At  tbc  close  of 


commencing  at  ft  point  on  to* 


at  sectitm 


nl-iut  ! 


work.  July  *,  on  the  Kurt  Wortfa  A  Denver  City 
way,  toe  end  of  tee  unci  was  at  a  dl.ta.nce  of  00 
from  Port  Worth.    Tbe  business  of  the  road  ia  g. 
ami  continues  Us  increase.   Crops  alone  the  line 
AjJoodld. 

Tint  Aant-AXti  RstLnnAD  Costaet  have  Sled  arti 
clc*  with  the  Kocretary  of  .Stat,,  of  Wisconsin,  the  cap 
ital  stock  being  1100  UO0,  divided  Into  1,000  abaiea  of 
1-100  each.  The  road  contemplated  i>  to  be  constructed 
of  Junction  with  the  Chicago,  8t,  Haul, 
:  Omaha  Railway,  in  the  county  of  Bay- 
field, and  will  extend  to  and  beyond  the  village  of  Ash- 
biud.  in  the  county  or  Ashland.  The  length  of  the  road 
will  be  about  l«  uiliee  The  director,  for  the  ttrst  year 
are  E.  W.  Winter,  of  8t.  Paul  ,  W.  H.  Phipps,  J.  C. 
Bpoooer,  C.  W.  Porter  and  I).  B.  Taylor,  of  Hudson. 

The  B.  A  0.  R.  R.— The  Ctilef  Engineer  of  the  Bur- 
lington at  Ohio  Railroad  Company  has  commenced 
locating  tbn  line,  of  the  road  from  Gillespie  to  Carlin- 
Tiils,  IIL  A  full  corps  of  surveyors  are  in  the  field,  and 
it  ia  sAi.i  that  tha  work  will  be  pushed  to  early  comple- 
tion. Tha  following  officers  were  elected  at  tile  meeting 
of  the  stockholders:  VV.  C.  Shirley,  President;  George 
P.  Merrill,  First  Vice-President  and  Geoerul  Maiuige  r , 
J  Kite*  Walker,  fcieomd  Vlce>  President;  M.  Mot-lure, 
Treasurer;  L  C.  Glesstier,  Secretary;  W.  K.  UarU, 
Chief  Engineer;  R  Towner,  Acting  Auditor  and 
Cishler;  Robert  Hhirlny,  Nolicltor.  The  first  srx-tion  of 
10,'i  miles,  from  Carllnvllut  anil  Gillespie,  will  be  con- 
tracted for  at  ance. 

Railmmaiin  ix  UiiAjtu  The  total  exton-ion  of  rail- 
ways under  traffic  in  the  empire  is  40ci7^  kilometers. 
Of  this  extension  l,10tt)i  kilometers  belong  to  the  state, 
and  687  are  operating  under  government  guarantee. 
The  total  capital  guaranteed  by  tha  state  is  lo7,N*S"-',- 
.~>7'.J*i73,  or,  excluding  the  Kao  Paulo  railway,  I44,MOO,- 
7K8H73.  Of  this  abnegate  «1«,U00,000»  ia  guaranteed 
a(  H  |,  ;  cent,,  and  the  reel  ft!  7  peroaaVl  ■  lasl  atl  I  Messs- 
CoNSTRrcnoN  in  Michigan— East  Taw  as,  Mich., 
July  8. — Surveyors  are  at  work  on  the  extension  of  tbe 
Tawas  and  Bay  Company  railroad  from  Taw  as  City  to 
this  place,  and  will  proiiahly  aasume  the  right  of  way 
granted  to  the  Alpen  Bay  City  railroad.  The  machine- 
shops  and  nsund  house  are  to  be  moved  from  Tawas  Oity 
to  this  place  this  week,  It  la  reported  that  all  mills  here 
will  abut  down  and  men  be  put  on  the  road  to  hurry  it 
tiirough. 

Tax  Atulntjc  A  Pacific. -A  note  from  Boston 
states  that  Ibe  following  telegram  was  received  by  Cui 
U.  C.  Suit,  President  or  the  Atlantic  A  Pacific  Railroad 


10,  raniff-IT,  in  Baylekl  County,  runutug  to  Ashland, 
Wis.  The  ronttrnctiun  of  tbe  rood  is  Likely  to  com- 
mence soon. 

Bt-Tixu  Brat.  Raiia— The  general  manager  of  the 
BL  Paul,  MmiM-ftoolls  &  Manitoba  Railway  box  pur- 
chased H.ftOO  tons  of  steel  rails,  for  immediate  us*  at 
various  points  on  the  line  of  tha  road. 

Texas  Bihvetk  CcmriJrnu>.-Tho  ssjrvmving  and 
locating  engineers  of  the  Oulf,  Oolonsd^  *  Santa  Fe 
Railway  have  completed  their  surveys  of  lines  of  the 


Junction  la  about  100  miles  from  the  main  line  of  the 
road. 

Tax  Gabtekx  Division  of  the  Caxadiax  Pacific.— 
Tohoxto.  June  as.— Mr  C.  Hammond,  "-"-g-e  of  tbe 
Mulllvau  A  Marpoles  section  of  the  Canadian  Pacific 

IUiIwaj  .   is  bere  eagaKl'ig  l«e» 

now 


ALBogtntiujcx\  July  I,  This  day  at . '1.37  p.  in. 

tbe  Unit  locomotive  passed  over  the  Canyon  Dlabollo 
bridge.  One  huudrvd  and  eighty  miles  of  road  bed  are 
ready  for  tbc  track,  and  the  contractor*  are  pushing 
forward.  Over  two  hundred  miles  of  still  rail*  are  on 
band  and  croas-tiea  to  lay  the  great  Colorado  river.  Tbe 
track  forces  are  ready,  the  materia)  moving,  and  track- 
laying  will  commence  at  ouce.  In  a  few  days  the  track 
will  be  in  reach  of  Preaoott  businrea,  and  the  gold,  silver, 
and  copper  mines,  and  pine  forests  at  Ariaooa.  There 
ia  considerable  activity  In  the  coal  fields.  Six  mines  are 
already  opened  and  delivering  coal.  Everything  Is  In 
rd  rapidly. 


from  Alf.oum  Mills  100  miles  eastward,  and  there  are 
?M>  men  working  on  the  first  fifty  mike.  The 
country  is  very  rockv  and  frequent  blasting  is  required. 
At  Algama  Mills  the  syndicate  have  constructed  a 
large  wharf.  Iu  the  fall  they  intend  to  build  an  eleva- 
tor and  next  summer  a  line  of  boats  will  run  between 
that  point  and  Chicago. 

completed  to  Victoria. 

Mkxcibuxu  VaMJsT  Roaij.  Mabibos,  H*t<..  July 
3. --Amended  articles  of  association  of  the  Menominee 
River  Railway  Company  were  to-day  filed  with  tbe 
Secretary  of  State.  The  Bmendmeut  consists  in  an 
increase  of  capital  stock  from  terto.OOO  to  11.500.000. 
with  the  privilege  of  exteoiling  the  line  from  Its  present 
terminus  at  Crystal  Palls,  ilarquetv  County,  slli-hlgftn. 
In  a  m>rtneanerly  direction,  through  the  counties  of 
Marquette  and  Barga  to  Keweena  Bay,  a  distance  of 
sixty  miles. 

PgxxatxvAXiA  R  R  Charters.  Gbab'txd,  — Hasuuw- 
nVRVi,  Jun»  HO.  -Charters  were  issued  to-dav  from  the 
»tat*  Department  Us  the  folio.  ing  railroad  comi.anii*  : 
State  Line,  Brookland  A  Pine  Creek  Railroad  Cum- 
jfcanv,  which  pntposes  tbe  construction  of  a  narrow- 
gauge  line,  HU  miles  long,  in  Patter  County,  with 
caiMtal  stock  of  #180.000  ;  Uowlrich  H.  Bush,  of  West- 
Held.  Mass..  preeiileiit  |  Pike  Mills  at  Keule  Creek  Rail- 
road Uomnany,  which  propose*  bulkfluga  narrow-gsnge 
i-ailnuid  from' Pike  Mills,  P.<ter  county,  to  Weaiport, 
Clinton  county,  a  distance  of  40  miles:  capita]  stock, 
gSoO.OOO  ;  president,  C.  8-  Boshnell,  Sew  Raven,  Conn. ; 
Hlniiemahoalng  A  Pine  Creek  Railroad  Company,  which 
is  authorised  by  Its  charter  to  cunstrnct  a  narrow-gauge 
road  dl>  miles  long,  running  along  the  west  branch  of 
Pine  Creek  to  the  source  of  tbe  Hinnemahoniug  River, 
Potter  County  ;  capital  stock.  »'-*'«'>. i»«>  ;  preskleot, 
Daniel  D.  Warren,  Springfield.  Mass. ;  Uarileld  &  Cherry 
Orove  Railroad  Company  which  iiro|sw*  the  crinstruc- 
Uun  of  a  narTow-gHuce  road  from  a  point  on  tbe  Phila- 
delphia At  Erie  Railroad,  Warren  county,  between 
HheftVld  and  Tiona,  to  Garfield,  a  distance  of  15  miles, 
csspital  stock,  asoo.000  ;  president,  Ooodrich  H.  Bosh, 
Wcatflnld,  Msss.  This  road  is  intended  to  accommodate 
the  wants  of  the  new  Warren  County  oil  field. 

Extension  Wiiuk.— Work  on  the  extension  of  tbe 
Chicago,  BL  Paul  A  Minufsspolls  railroad  lu  Wisconsin 
Is  progressing  rapidly.  The  track  is  laid  on  the  Supe- 
rior branch  to  the  St,  Croix  river.  The  work  is  to  be 
prosecuted  through  to  Superior  City  without  interrup- 
Uon.  This  line,  when  coniplsted,  will  be  about  IBIS 
mile*  In  length,  from  8 1.  Paul  to  Superior  City.  On 
tbe  Bayfield  branch  grading  is  in  good  progress,  the 
gronnit  being  covered  with  graders.  On  the  Chippewa 
rails  and  Northern  branch,  from  Bloomer  north,  the 
track  is  laid  to  Cbotek,  seventeen  mi . 
This  line,  when  finished,  will  form  the 
from  Superior  City  to  Eau  Claire. 

DcLDTn  A  I  Hon  Ra.NuI  RaILKoaD  -Engineer  Case, 
"  a  party  of  eighteen  surveyors,  left  the  city  for 


line,  which  will  now  be  pushed  ss'foat  as  possible  from 
both  ends.     The  whole  line  from  Duluth  to  Vermilion 


AJlA 


[.—There  Is  a  romor  that 


A  cable  dispatch 
Mexican  National 
Qoounces  his  suo 
f  that  com- 


be asked  for  a  narrow-gauge  railroad 
from  Keeoe  up  tbe  valley  of  the  Aabualot,  through  the 
towns  of  Surry,  CiUsam  and  Mario w. 

Successful  Bond  Neootiatioxs.- 
frmo  Gen.  Palmer,  President  of  tlx 
Railway  Company,  now  in  London,  I 
cessful  negotiation  of  1 111,000,000 
nany,  which  will  Immediately  complete  tbe  entire  main 
fine  from  Laredo  to  the  City  of  Mexico.  This  is  the 
largest  American  loan  negotiated  In  London  since  Oar 
Held  wss  shot. 

A  >ew  HahfbiiireN.  G.  PnuJEtT  —There  it  talk  at 
Keene  of  a  narrow  gauge  rood  up  the  Ashuolot  valley 
tiirough  Surry,  Oilsum  and  Marlow. 

A  Nkw  Lixx  of  Road.— A  note  from  Milwaukee 
dated  the  awth  nlL  says  :  Day  before  yesterday  con- 
tractors te-sjiin  grading  ut  eevernl  poinU  along  a  line  of 
road  from  Rrd  Wing  to  N'orthfleld  ria  Canon  Falls, 
Mlnu.  This  new  line,  til*  survey  of  which  was  com 
pleted  several  weeks  since.  Is  intended  by  the  Chicago, 
Milwaukee  A  BL  Paul  Railway  Company  to  furnish  a 
short  connection  between  their  nver  and  Iowa  and 
Minnesota  divisions.  Tbe  right  of  way  has  been  mostly 
ntovuned,  and  the  road  will  be  pushed  to  completion 
this  full.  The  length  of  the  line  is  thirty  miles.  When 
c  ompleted  it  will  effect  a  saving  of  forty  miles  between 
lutsii  divisions. 
A  New  Wisconsin  Rahjumao  — The  Ashland 

bas  filed  articles   of   Incorporation ; 
The  road  will  be  ten 


will  be  permanently  located  and  estimated  for  before 
November.  Mr.  0.  C.  Btnne  bas  been  in  tbe  clly  several 
days,  superintend  ing  operations  in  person.  Engineer 
Los  and  party  are  making  good  progress  from  Vermil- 
ion this  way,  and  have  secured  a  good  line.  Mr,  Stone Sj 
advices  from  the  man  In  charge  at  the  mines  are  of  tbe 
most  fluttering  nature,  and  more  men  and  supplies  hare 
been  sent  op  from  Duluth  this  week.  Everything  at 
the  mines  st  going  well.  That  there  is  iron  enough 
there  to  Justify  the  building  of  a  railroad.  Mr.  Bitooe  lias 
not  a  doubt  —  Du/u/A  Trihsas. 

Tnx  W.  A  L.  E.  Eites-bion.  -.Vorwolk.  Ohio.  July  A 
The  track  layers  on  the  Wheeling  A  Lake  Erie  Railroad 
bavo  reached  Toledo,  and  trains  can  now  run  to  that 
city.  Tba  line  between  that  city  and  here  is  mostly 
ballasted,  and,  in  a  short  time,  will  be  ready  for  regular 
operation.  Track-lay  ing  Is  being  vigorously  pushed  from 
MnwJIIiiii  toward  7e«(,  where  connection  is  made  with 
the  Cleveland  A  Marietta,  Its  last  acquisition.  Work 
on  the  shops  here  is  progressing  steadily.  The  founda- 
tions ore  mostly  laid,  end  work  on  the  Buperetrurtntc 
this  week.   The  line  in  operation  from  Huron 


Government  with  respect  thereto  will  ha  eVsarnifotrf 
largely  by  the  totals  arrived  aL    It  It  simulated  that 

the  foundation  la  to  be  ready  by  first  of  HepteicV.- 
1S83  ;  and  tbe  whole  work  is  to  be  completed  by  die 
first  of  Jnly,  1S8S,  By  tbe  Engineer  s  measurviueav 
the  osnal  by  the  Presque  Isle  route  will  bo  six  mtl«  and 
a  half  long. 

TUNNELS. 

The  channel  TuxneI-— London,  July  I.   In  the  ac- 
tion of  tbe  Attorney  General  w  TlieHubinsruieandCoe, 
ntal  Company,  the  Chancery  IHvsoon  hss  irrseUii 
*  r  Wednesday  asking 
Tbe  object  ls  to  (re- 


leave  to  serve  notice  of  motion  for  Wednesday 
for  an  injunction  and  iutrsN-tion.  The  object  is 
vent  further  boring  for  the  channel  tunnel..  Since  the 


i  and  iuepectton. 


government  objected  to  the  further  proercntVin  of  the 
work,  Sir  Edward  Watkin  has  obtained  1 
ttone  the  work  piiuaaasi  i  for  the  a 
vented  the  government  inspectors 


of  life. 


Contract  fob  Granite  Blocs  Let  The  dry  cf 
Minneapolis  has  made  a  contract  for  500,000  granite 
tiks-ka  for  paving  Washington  Avenue. 


paving  Washington  j 

Contract  Let  is  Lveb,  Mass.  The  ront- 
on Drainage  bas  awarded  tbe  contract  for  build- 
ing IS00  feet  of  sewer  in  Essex  street,  north  of  Irvson 
street,  to  J.  C  Bond  at per  foot;  and  for  building 
20!)  feet  of  sewer  in  Warren  street,  to  A.  T.  Thorston 
for  83  cents  per  foot, 

CONTRACTU 
AbHjno  the  eminently  successful  devices  for  rspM 
tracklnying  on  ralLroads  that  have  come  into  use  within 
a  few  yvars.that  of  Messrs.  Mclennan  A  Hoi  man,  of  U4 
Dearborn  street,  Chicago,  Is  Justly  noted.  Thssir  "  Pst 
eut  Railway  Trai-klaysr"*  is  now  m  use  on  the  following 
i ,\  I n i-el>,  t,  i  '.l.e  engiiteerv  if  -,Tbi.-h  r.i lere.rl'v!  jertim 
are  referred  for  information :  Chicago  A  N.  W.  R  R. 
E.  H.  Johnson,  Chief  Eugioeer;  Kesv  Orleans  Paciflc 
R  R,  C,  C.  Barr,  Divisiwi  Engineer:  Detroit,  Butler  A 
St.  Lnait  R  R,  Gen.  J.  S.  Caeemeiit,  Contractor:  Kiss 
aaa  City,  Springfield  A  Memphis  R  R  ;  Fluu  A  Per* 
Mar-iuelte  R  K  ,  Saginaw,  Tuscola  A  Huron  R  R: 
Wheeling  A  Lake  Erie  R  R;  Louisville  A  KsshnUr 
R  R :  Cincinnati  Southern  It  R  Mr.  Holmsn 
tbe  wint.  i  months  In  the  South,  wt 
cess  in  introducing  bis  machmea. 


BTjrXDIWGS. 

A  New  Hotel  Is  soon  to  be  built  st  Spirit  Lake,  la 

A  New  Hotel  will  be  built  st  Cass  City,  Mich. 

Should  no  sew  bulldlsg  enterprises*  be  commenced  in 
Minneaiulls  this  year,  there  Is  enovigh  work  on  bsnd  to 
keep  builders  and  labor  well  employed  for  the  rest  of 
tbe  season.  . 

Bcilimxo  PsBKrrs  is  MrLNWAOKXUL— The  total 
amount  of  building  permits  issued  by  tbe  board  cf  pub- 
lic works  in  Milwaukee  during  hurt  week  wss  Sail, 5:2ft, 
against  Ms.TdO  for  tbe  week  previous,  s  decided  ds- 
cresse,  Tbe  price  of  brick  has  eossb  down  perceptililr, 
but  It  wss  so  late  in  the  season,  Hint  not  the  seise  ad 
vantage  will  be  taken  of  the  fact  aa earlier  In  the  sasson, 
before  builders  had  so  nearly  completed  their  plana  for 
the  season. 

Plane  Filed  rx  this  Citt.— On  the  5th  plans  were 
filed  by  Hon.  Thus.  L.  James,  Preat  of  the  Lincoln  Safe 
Deposit  Company,  for  the  erection  of  a  structure  for  the 
company  on  the  south  slo*  of  Poj Ij  Basjocsd  BtrtvA about 
IfeOIeet  west  of  Fourth  avanue.  The  building  witl  b; 
llr«-pr.iof,  seven  stones  high,  have  a  frontage  of  M» 

an,  fSt  fZ 


BRIDGET. 

A  Saw  1  sn»  BsrrsiE  -  -The  Michigan  Central  Railroad 
company  w  ill  soon  build  a  new  iron  bridge  across  the 
Hi  Joseph  {Mich.)  river  at  Three  Rivers  This  bridge 
will  bare  two  spans  of  ISO  feet  each,  and  will  cost  from 
tlli.OOO  to  114,000. 

To  Beixkib  the  A  be  ansae  and  Mtssjisajpei.  _  Ths 
President  baa  approved  the  acts  authorisiuej  the  con- 
struction of  a  bridge  across  the  Arkansas  River  at  Van 
Buren.  Ark.,  and  a  bridge  over  Use  Mississippi  River  at 

New  Boston,  III. 

TsE  Wrought  Iron  Bridge  Company  of  Canton.  Ohio, 
carry  on  works  eatebiished  in  istfl.  To*  present  stock 
company  was  organised  in  li>70.  About  three  acres  of 
ground  are  occupied.  The  mala  building  is  54  hy  3B5 
feet  one  100  by  160  feet,  and  another  50  by  1.V)  feet. 
Sixb-en  forges  are  used,  and  on*  hundred  and  rorty 
hand*  reoiilred  In  the  works,  and  one  hundred  and  forty 
employed  at  erecting  hnriges. 
Cnsafe— Thej 


CANALS 

The  Paxara  Canai,— Panasia,  Jane  3d.— Much  rain 
haa  fallen  here,  and  canal  and  other  work  outside  may 
be  considered  us  practice]!)'  suspended. 

Paris,  June  30.— The  shareholders  of  the  Panama 
Canal  Company  at  the  meeting  held  yesterday,  approv- 
ed the  report  of  M.  De  Lessen*,  and  sutboriresl  the  .11 
rectors  to  issue  obligation*  to  the  amount  of  £grvo,04i0 
bearing  five  per  cent,  Interest  for  the  purchase  of  the 
Panama  Railroad. 

The  MCRRAT  Canal. — The  tenders  received  by  the 


nsafe,— The  pier  of  the  new  Iron  brslge  at 


MISCELLANEOUS 


ind  scsinst  the 
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JriM>mrr   AaAiirar  tiib   1 1,1.1  Kni> 
Hridi.k  ComrAMT.—  A  judginrnt  (or 
f  ft  tot  o(  ChriUsan   T.  Chi^t««i*wci, 
Illinois  &  St.  Look  Bridge  Co,,  was  j 
CHerfe'*  offiae,  this  city,  vn  ti»  GXh  itutt. 

I'ATt— itH.  Tbo  total  number  of  patAviU  twwnf  on  tb# 
Mb  hy  tha  United  State*  Patent  Offlcw  wit*  419.  of 
which  881  wen  new  p«tetit4S  "»  derui'tuk,  ti'l  trmli'  mnrk-, 
.%  InLvK,  and  A  r<^«MU-M  "rf  j-At-ontH.  During  the  focal 
year  Just  ended  then-  w*.r«  4t..8rtH  a^nculturaj  pat*K)U 
imuM  Irom  the  tMrwral  L*»rxi  OflW^hW  in  an  i 

<>v«tbeii 
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AN  IMPROVED  LEVEL. 


A  new  Patent  Y  l,cvcl  recently  introduced  by  W. 
Gardam,  A  Una*,  manufacturer!)  of  surveying  and 
engineering  instruments,  of  New  York  city*  pos- 
sesses many  features  and  improvements,  which 
make*  it  a  aunrrior  and  stronger  instrument  in 
every  respect.  A*  will  be  won  from  tbe  excellent 
engraving,  the  most  hn portent  improvement  is 
in  tbe  quick  levelling  attachment,  a  device  which 
enables  the  engineer  to  set  up  the  Instrument  on 
uneven  or  hilly  ground,  and  level  it  almost  instant- 
ly, using  tbe  levelling  screws  for  the  finer  adjust- 
ment, care  having  been  taken  to  construct  the 
levelling  screws  so  that  the  threads  of  the  screw 


the  instrument  con  be  tilted  in  any  angular  direc- 
tion at  will ;  the  amount  of  friction  and  bearing 
surface  is  so  great  that  there  is  not  the  slightest 
chance  of  the  instrument  shifting  when  being 
used.  Tlie  simplicity  of  this  device  is  so  great  that 
we  will  guarantee  it  cannot  possibly  get  out  of 
order  with  ordinary  use  and  care. 

The  center  of  this  instrument  is  made  as  long  as 
possible,  measuring  ovcrSt)  in.,  of  large  diameter 
and  made  of  the  floret  conipiisjition  of  gun  metal, 
possessing  excellent  anti-friction  qualities,  and  is 
exceedingly  strong. 

The  position  of  the  tangent  ■screw  and  clamp  is 
at  the  right  hand  of  the  observer  at  all  times ;  the 
convenience  of  this  arrangement  is  at  once  appar- 


ou  its  renter  is  decreased  so  that  it  measures  only 
S  incites. 

The  telescope  is  provided  with  a  very  accurate  - 
ly-ground  spirit  level,  8  in.  long,  to  which  a  tine 
graduated  scale  is  attached,  core  being  taken  to 
susiMmd  it  from  tbe  telescope,  with  solid  castings 
of  gun  metal.  Heretofore  the  suspenders  have 
been  usually  made  in  two  pieces,  soldered  to- 
gether, and  in  rase  of  a  sudden  Jar  Uiey  very  often 
separate. 

Careful  attention  has  l>een  given  in  designing 
this  instrument,  to  use  ribbed  metal  entirely, 
thereby  reducing  tbe  weight,  and  at  the  same 
time  strengthening  those  parts  thnt  are  most  liable 
to  receive  severe  strains ;  also,  the  material  used  is 
of  the  finest  composition  of  bell  metal,  and  It  will 
be  guaranteed  free  from  defect ;  iu  fact,  no  pains 
have  been  spared  to  make  this  Instrument  perfect 
as  far  aa  possible. 

Finally,  the  attention  of  the  engineer  is  called  to 
the  fact  that  the  Patent  Quick  Leveling  device  can 
be  applied  to  any  other  Instrument,  whether  level 
or  transit,  at  a  moderate  oast.  For  further  infor- 
mation apply  to  the  sole  patentees  and  manufac- 
turers, W.  Qardam  A  Sons.  04  John  street.  New 
York  city. 
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on  the  working  portion  are  entirely  protected  from 
dust,  dirt,  etc,  there  being  the  least  liability  in 
this  case  of  the  screws  cutting  or  abratding  front 
si-cumulations  of  grit. 

To  enable  the  reader  to  fully  understand  the  de- 
tails of  the  Quick  I i« Teller,  we  have  appended 
Fig.  2,  which  distinctly  shows  the  form  of  socket 
B.  on  which  the  instrument  revolves,  and  the 
manner  in  which  it  is  attached  to  the  parallel 
plates,  etc.,  clamping  ring  A.  ring  0.  spring  catch 
E.  tangent  screw  H,  and  clamp  screw  (1. 

In  using  the  instrument  proceed  as  follows : 
First  screw  the  parallel  plates  to  the  tripod  head, 


ent  to  all  those  who  have  used  the  present  style  of 
level.  In  which  the  tangent  is  find  to  the  lower 
part  of  the  instrument,  thereby  necessitating  the 
use  of  the  right  and  left  hands  alternately,  in 
effecting  the  neceesarv  adjustments. 

The  telescope  of  this  new  Y  level  is  long  ami  now- 
erful.  magnifying  over  112  diameters,  extra  large 
object-glass,  giving  an  abundance  of  light,  large 
and  flat  field  of  view,  showing  objects  erect,  rack 
motion  for  focusing  at  both  ere  and  object  ends, 
draw-tube  provided  with  antl-frictlon  bearings,  so 
that  it  cannot  pnssiblv  wear  loose  and  affect  in  any 
way  tbe  line  of  oolfimation  :  line  of  collimatkra 
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unscrew  slightly  the  ring  A.  insert  the  socket  It 
in  the  cavity  provided  for  It,  and  bring  the  three 
flanges  on  socket  B  opposite  the  til  res?  openings  in 
the  ring  C  ;  then  turn  it  in  this  position  until  the 
spring  catch  E  drops  over  the  edge  of  one  of  the 
flanges  on  socket  B,  which  prevents  it  from  being 
turned  backwards,  and  so  takes  awav  all  liability 
of  its  falling  out  when  being  carried  ;  now  screw 
ring  A.  which  causes  it  to  grasp  socket  B  firmly, 
and  thus  holds  the  instrument  perfectly  rigid,  and 
it  is  ready  for  use. 

It  la  obvious  thai  by  slightly  unscrewing  ring  A 


adjusted  bv  us  for  all  distances,  telescope  provided 

with  an  adjustable  stop  for  bringing  cross-wires 

truly  vertical  and  horizontal. 

In  adjusting  this  level  tbe  shade  tube  is  placed 
I  over  the  object  glass,  and  the  telescope  focussed 

for  a  mean  distance,  so  that  it  is  in  perfect  balance 
I  each  way  from  the  center  of  the  instrument ;  by 

mir  attention  to  this  important  point  in  adjusting 
j  the  level,  the  greatest  degree  of  accuracy  la  ob- 
i  tained. 

Alan  the  distance  between  the  line  of  collimation 
'  and  the  point  of  revolution  of  the  instrument 


Advance  sheets 
Poor's  "  Railroad 
have  been  Wued.  The  year  1881  was  one  of  ex- 
traordinary activity  in  railroad  affairs.  Within  the 
year  9,858  miles  of  railmnd  were  built  The  great- 
est mileage  for  any  previous  year  was  7,370  milns, 
in  1871.  The  wad,  at  $28,000  per  mile,  or  the  lines 
constructed  during  the  year  was  9233,750.000.  Is 
addition,  at  least  $75,Ou0,ODO  were  expended  on 
lines  in  progress,  and  $100,000,000  in  improving 
their  trades,  in  building  new  stations,  and  in  add* 
lag  to  their  equipment*.  The  total  amount  ex- 
pended in  construction  during  the  past  vear  was, 
in  round  numbers,  $400,000.0(10.  Up  to  the  1st  of 
June,  1882,  9.677  muca  of  line  were  opened,  against 
1,784  for  the  saute  period  in  1881.  The  same'  rate 
of  increase  will  not  be  maintained  for  the  remain- 
der of  the  year,  but  the  aggregate  of  new  mileage 
is  not  likely  to  be  much  abort  of  10,000  miles.  It 
ia  certain,  says  the  Manual,  that  for  a  Icog  lime  to 
come  a  much  greater  extent  of  mileage  will  be 
constructed  annually  titan  was  constructed  in  the 
past  or  than  will  be  constructed  in  the  present 
year.  Tbe  earnings  of  all  the  roads  in  operation 
the  past  year  equaled  $725,825,119,  being  an  in- 
crease over  tbe  previous  year  of  (110,000,000— the 
rate  of  increase  being  very  nearly  1$  per  cent. 
The  earnings  equaled  $ 13.  AO  per  head  of  our  popu- 
lation. Their  net  earnings  were  $276. AM. 119.  an 
increase  of  $21,500,000  over  those  for  1880.  Their 
current  expenses  were  $449,865,071.  The  amount 
of  interest  paid  during  the  year  on  their  funded 
debts  was  $138,887,002;  tbe  amount  paid  in  divi- 
dends was  $93,344,200,  against  $77,115,411  for  1880. 
The  cost  of  operating  our  railroads  for  the  year 
was  $449,563,071,  or  63  per  cent,  of 'their  gross 
earnings.  The  total  amount  expended  in  the  con- 
struction of  new  linos  and  in  operating  and  im- 
proving the  old  ones  was.over  $750,000,000 — the 
greater  part  of  this  vast  sum  lieing  paid  in  wages. 
The  number  of  persons  employed  in  operating 
them  the  past  year  averaged  fullv  12  to  the  mile 
of  operated  line,  or  1,200,000  in  aA.  The-  number 
employed  in  tbe  construction  of  our  railroads 
equaled  400,000,  increasing  the  total  number  of 
pmployes  to  1,600,000,  or  about  one  thirty -second 
oart  of  our  population,  estimated  at  53^200.000. 
The  tonnage  transported  on  all  the  railroads  in  t  tie 
country  in  1881  cannot  have  been  less  than  3,500 
tons  to  the  mile,  or  350,000,000  tons  in  the  whole. 
Tlie  exact  amount  cannot  be  given  from  the  want 
of  returns  from  a  large  number  of  companies.  The 
tonnage  transported  by  the  railroads  making  re- 
turn to  the  Legislature  of  Pennsylvania  in  1881, 
and  having  a  mileage  of  19,244  miles,  equaled  132.- 
410,803  tons;  tbe  average  being  very  nearly  7,000 
ton*  to  tbe  mile,  tbe  average  for  tho  whole  coun- 
try may  be  estimated  at  one-half  the  average  for 
that  State.  At  an  assumed  value  of  $50  per  ton, 
the  value  of  the  tonnage  moved  on  all  the  railroads 
of  tbe  United  States  the  past  year,  less  one-third 
for  duplication,  was,  say,  $13,000,000,000,  or  more 
than  $200  per  bead  of  our  whole  population. 

Thirty  years  ago  tbe  tonnage  of  all  the  railroads 
in  tbe  United  States  did  not  equal  one-half  thai  of 
tbe  Erie  or  New  York  Central  Railroads  at  present, 
nor  one-sixteenth  that  of  the  total  now  moved. 
Tbe  value  of  the  tonnage  of  1851,  at  $50  per  ton. 
did  not  exceed  $260,000,000.  or  only  $10  per  head 
of  population,  against  a  value  $12,000,000,000.  or 
more  than  $200  per  head,  in  1881.  A  number  of 
carefully  tubulated  statements  are  given  to  show 
the  good  effects  of  railroads  upon  the  agricultural 
development  of  the  West  in  new  States  and  Terri- 
tories, as  well  as  upon  the  imports  and  exports  of 
the  entire  country.  An  increase  of  exports  in  10 
years  is  shown  to  the  amount  of  $447,000,000.  of 
which  $380,000,000  is  said  to  have  been  made  up 
of  the  products  of  the  Western  States,  1  heee  being 
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almost  win  illy  due  to  the  construction  of  railroads 

wlltun  them. 

Endeavoring  to  show  the  "utter  groundlessness" 
of  the  charges  of  monopoly  made  against  railroad 
companies,  statistics  aie  given  making  compari- 
sons between  the  freight  rales  of  1881  and  those  of 
SO  years  ago.  The  New  York  Central  and  Hudson 
River  Railroad's  operations  are  quoted:  "In  1833. 
Immediately  after  Its  consolidation,  this  road 
moved  870,078  tuns  of  freight  at  a  charge  of  $3,- 
758,320,  and  at  a  cwt  or  $1,589,912.  the  net  being 
12.215.408.    The  tons  moved  one  mile  equalled 

;  the  cost. 


114,H27.793;  the  charge  was  8.870 
1.341  cents;  the  net.  1.929  cents  per  too  per  mile. 
In  1SHI  tlie  same,  nod  moved  11,501, 8711  tons  of 
freight  at  a  charge  of  820.738,730,  and  at  a  cost  of 
$14  UI8.21S.  the-  net  belug  83.828,387.  I  be  numbei 
of  tous  moved  one  mile  equalled  2.646,814,098;  tbe 
charge  was  .7*0  cent;  the  coat.  .542  cent;  the  net 
.218  cent  per  ton  per  mile.  The  increase  in  tons 
moved  on  this  road  from  1853  to  1881  waa  10,921.- 
308,  tbn  rate  of  Increase  being  In  round  numbers, 
1,700  per  cent.  The  Increase  In  servioe  performed 
— tons  moved  one  mile — was2.5SI,9£4.BI8tona,  the 
rale  of  increase  equalling  2.200  per  Cent.  The 
earnings  from  freight  Increased  st  the  rate  of  480 
per  cent.,  such  rate  equalling  only  one-fourth 
that  of  service  performed,  lhe  coat  of  movement 
per  ton  per  mile  was  only  about  one-third  that  for 
1655,  while  the  net  per  ton  per  mile  equaled  only 
about  one-pmth  that  for  1855.  Had  the  rates 
charged  In  188  ■  equalled  thoeeof  1855,  the  gross 
earnings  from  freight  the  past  rear  would  have  been 
$88,430,817  in  the  place  of  $20",  780. 749,  the  amount 
actually  received.  Had  the  same  net  rate  been 
maintained,  the  total  net  for  18M  wbould  have 
been  132,873.086,  in  place  of  $5,828,587.  the  amount 
actually  received.  Charges  have  been  reduced  to 
rates  that  were  believed  to  be  impossible  a  few 
years  ago.  In  1872  it  cost  the  New  York  Central 
1.129  cents  to  move  a  ton  of  freight  one  mile.  In 
1881  It  received  only  ,788  cent  for  a  similar  service. 
In  its  reduction  of  charges  the  Central  Railroad 
onlv  represents  the  entire  system  of  the  country. 
The  New  York,  Lake  Erie  and  Western  Railroad, 
in  1855  moved  842.055  Ions  of  freight  at  a  charge 
of  2  424  cents  a ud  at  a  cost  of  1.155  cents  per  too 
per  mile.  In  1881  it  moved  11,088,828  tons  at  a 
charge  of  .805  cent,  and  at  a  coat  of  .529  cent  |*r 
ton  i  er  mile.  Had  it  charged  as  much  per  mile 
in  1881  as  it  did  in  1M3,  its  receipts  from  freight 
would  have  been  $47,101,811,  in  place  of  $3,478,818, 


tbe  amount  actually  received.  The 
Railroad  n'oved.  1833.  883.008  tons  of  fri-ljiht  at  a 
charge  of  2.748  cents,  and  at  a  cost  of  1.882  cents 
per  ton  per  mile.  In  1881  It  moved  18.229.865  t 
at  a  charge  of  " 


st  of  .487  cent 


799  cent,  and  at 
per  ton  per  mile.  Had  it  charged  tbe  same  rates 
in  1881  that  It  did  in  1853,  its  receipts  for  the  past 
year  would  have  been  $73, 193,832,  in  place  of 
$10,801,089,  the  amount  actually  received.  The 
charge  in  1881  was  .87  cent  less  than  the  cost  of 
movement  in  1872.  Tbe  result  of  reduced  charges 
la  seen  in  the  enormous  increase  of  freight  and  of 
Income— quantity  making  up  for  reduced  rate  of 
V  F.  Time*. 


ARE  CANALS  LONGER  USEFUL r 


result  of  actual  experiments  upon  the  relative 
cheapness  of  the  two  syttema,  have  demonstrated 
that  the  railway  Is  the  cheapest  and  ars  now  mak- 
ing the  necessary  surveys  with  •  view  to  the  Ail- 
ing up  of  their  old  canal  bed  and  laying  a  railroad 
track  in  it*  place,  which  will  be  done  probably 
within  tbe  next  year. 

This  Is  a  case  in  which  the  relative  merits  of  tbe 
two  systems  have  been  subjected  to  the  fairest 
kind  of  a  business  test  and  the  canal  found  want- 
ing. In  the  light  of  this  experiment  it  seems  the 
sheerest  folly  to  advocate  the  building  of  any  more 
ordinary  canals  as  a  moons  of  compelling  chcaiier 
freights.  If  the  government  is  to  enter  Into  the 
tranportntion  business  with  a  view  tn  regulating 
the  price  of  freights  in  the  public  interests  it  had 
he-tti-r  binlil  railroads.  —  Philadelphia  Timet. 


TWO  PRIMITIVE  DRILLS. 

Engineers  who  are  in  tbe  habit  of  gruuiiding  at 
the  imperfections  of  even  the  best  modern  tools  may 
perhaps  feel  interested  in  seeing  tbe  sort  of  appa- 
ratus In  use  amongst  the  workmen  of  barbarous 
and  semi-civilized  nations.  Pig.  1  In  the  illustra- 
tion subjoined  represents  a  form  of  drill  which  is 
in  very  general  use  in  the  East,  and  which  is,  we 
believe,  also  employed  in  this  country  by  the  inge- 
nious artisans  who  devote  themselves  to  the  rivet- 
ing of  broken  china  and  glass  articles.    We  have 


The  Hennepin  Canal 
pendrd  by  the  action  of  the  Senate  until  a  survey 
can  be  made  and  estimates  of  cost,  capacity  and 
various  methods  of  management  submitted.  Of 
course,  the  project  Is  not  desd.  but  sleeping,  and 
will  be  pushed  in  the  near  future  with  increased 
vigor.  As  lhe  public  will  nndoubtly  be  called 
upon  to  pay  for  this  alleged  improvement ,  it  may 
not  be  amiss  to  inquire  whether  canals  are  not 
like  last  year's  almanac — out  of  date. 

Pennsylvania's  canals,  with  but  few  excep- 
tions, are  only  remembered  In  history,  and  nearly 
nil  the  lateral  canals  in  New  York  are  being 
abandoned,  while  the  Erie  C;m;tl,  which  was  for 
many  venrs  the  main  artery  of  internal  com- 
merce for  lhe  Empire  State,  is  only  a  bnrden  ami 
expense  to  thi-taxpoyem.  Of  course,  It  is  dsimed, 
with  some  show  of  truth,  that  the  csnnls  of  this 
State  were  gobbled  up  by  the  railroads  and  discon- 
tinued to  enable  them  to  rid  themselves  of  a  dan- 
gerous rival,  but  that  if  given  a  fair  chance  they 
could  have  maintained  tlirmsrlvea  in  competition 
with  the  railroads.  But  late  experiments,  under 
tbe  most  favorable  circumstances,  have  led  to  the 
conclusion  that  canals  cannot  compete  with  rail- 
roads in  the  carrying  of  freight,  even  in  the  mat- 
ter of  cheapness,  much  less  in  dispatch  and  prorapt- 
ni   •  of  delivery. 

The  Ikinwsre  &  Hudson  Canal,  which  extends 
from  Hnneadoir,  in  Wayne  county,  to  Rnndout,  that  repreeented'in  Fig.  8. 
on  tbo  Hudson  river,  and  < 
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ourselves  rarely  seen  it  in  actual  use,  but  moke  the 
statement  on  the  authority  of  Holtzapffel.  II  to 
known  as  the  pump  drill,  and  consists  of  a  rod 
carrying  a  drill  at  it*  In wer  extremity.  At  the  up- 
per part  is  a  cord  piissrd  through  a  hole,  the  two 
ends  of  the  coed  being  held  by  a  stick  as  shown. 
About  the  centre  or  tbe  rod  to  a  disc  which  serves 
as  a  flywheel.  The  cord,  having  been  twisted 
round  the  rod,  is  caused  to  unroll  by  pulling  down 
the  crow  stick,  which  sets  the  rod  in  rotation, 
which  is  continued  by  the  action  or  the  fly  until 
the  cord  is  again  wound  up.  but  this  time  in  the 
contrary  direction.  The  stick  to  again  pulled  down 
and  the  drill  rotated  as  before.  Tbe  tool  from 
which  our  drawing  was  made  is  in  the  ethnological 
collection  bequeathed  by  the  late  Henry  Christy  to 
the  British  Museum.  It  was  obtained  from  one  of 
the  Andaman  Islands.  When  the  natives  are  un- 
abln  to  obtoin  a  piece  of  steel  they  use  a  shell  like 
that  represented  in  Fig.  8.  The  total  length  is  2  ft. 
7  in.,  the  diameter  of  tho  fly  being  4W  In. 

The  specimen  shown  in  Fig,  2  Is  of  considerable 
interest  and  seems  to  show  that  the  well-known 
Archimedian  drill  or  the  tool  shops  is  after  all  of 
much  earlier  date  than  is  usually  supposed.  Our 
engravings  is  pre|isred  from  a  specimen  now  in 
tbe  Indian  collection  at  South  Kensington,  but  we  I 
ity,  and  there  is  no  prospect  of  a  diminution  of  ,  have  been  unable  to  obtain  any  information  as  to 
Unit  business.    But  this  company  has  been  com-  its  origin.    The  material  is  bard  wood  of  a  dark 


was  built  exclusively  for 
tbe  coiil-cairrying  trade,  has  been  one  of  tbo 
most  profitable  waterways  of  the  kind  in  this 
country.  It  was  the  property  or  a  private  cor- 
poration, which  run  it  on  business  principles, 
simply  to  make  money.  Its  bnsinsss  has  always 
been  immense,  being  measured  only  by  its  capac- 


to  1  ft  8  in.  lhe  nut  to  not  threaded,  two  pegs, 
the  ends  of  which  are  shown  dotted,  serving  to 
set  tbe  screw  in  rotation  as  the  not  to  worked  op 
and  down. 

The  authorities  at  the  Indian  Huseum  ore  un- 
able to  give  any  information  bb  to  the  history  of 
this  interesting  tool.  They  cannot  aay  from  what 
part  of  India  it  came,  nor  when  it  was  added  to 
the  collection,  We  first  saw  it  about  seventeen 
vears  ago,  when  the  museuja  occupied  tbe  upper 
story  of  the  India  Office  at  Whitehall,  and  ever 
since  we  have  been  in  tbe  babit  of  instancing  it  as 
a  remarkable  example  of  tbe  inventiveness  of  lhe 
Hindoo.  Further  consideration  of  tbe  matter  has . 
however,  led  ua  to  think  that  after  all  we  may  be 
tmataken.  and  we  should  be  glad  of  the 
of  our  Indian  readers  to  clear  up  the  matter. 

There  to  no  doubt  whatever  that  this  sp 
came  from  India  and  that  it  to  of  native  < 
nhip.  But  it  is  not  quite  certain  that  it  was  not  a 
copy  of  a  drill  which  had  found  its  way  from 
Europe.  The  Archlmedton  drill  was  invented  by  a 
Mr.  MocDowall.  of  Soho.  who  was  rewarded  "by 
the  Society  oT  Arts  In  1845.  The  earliest  published 
description  with  which  we  are  acquainted  is  con 
talned  in  HaltzapfTel'a  "  Turning  and  Mechanical 
Manipulation,"  vol.  ill  p.  1008. 

H  the  specimen  figured  be  a  genuine  Oriental 
tool,  it  to,  like  everything  in  the  East,  roost  proba- 
bly of  high  antiquity,  and  to  of  great  interest  as 
showing  the  condition  of  the  mechanical  arts  in 
our  eastern  empire.  It  will  be  noticed  that  the 
snrew  I*  Mi-handed,  contrary  to  tbe  usual  direc- 
tion of  the  threads  ol  screws.  That  to  I 
by  ProfessurReuteaux  as  furnishings 
of  antiquity  ("  Kinematics,"  p.  228). 

But  sgainst  this  view  we  must  point  out  I 
many  or  the  drills  which  ore  found  in  the  tool 
shops  ore  fitted  with  screws  or  the  same  kind.  We 
have  made  an  extensive  search  in  books  or  travel 
but  have  failed  to  Bad  a  description  of  this  form  of 
drill.  It  would  be  interesting  to  know  whether  It 
is  known  to  be  in  use  In  any  part  of  India  or  the 
adjacent  ciHintries.— Engineering, 
To  the  Emtor  or  EsontgEBifia. 

Sir.— In  reference  to  your  valuable  article  on 
primitive  drills,  perhaps  the  few  notes  on  the  sub- 
ject which  follow  may  interest  some  of  your 
readers.  The  earliest  form  of  drill  was  a  pointed 
stick  twirled  between  the  palms  of  tbe  hands. 
This  was  improved  upon  by  placing  a  socket  at  tbe 
top  so  that  downward  pressure  could  be  applied, 
and  using  a  cord  wound  round  tbe  stink  once  or 
twice  for  producing  rot  try  motion.  Tbe  cord  drill, 
however,  requires  two  persons  to  work  it  (unless 
the  socket  be  held  between  the  teeth,  as  done  by 
the  Esquimaux),  and  I  his  difficulty  was  overcome 
by  fastening  the  ends  of  the  cord  to  a  bow,  which 
could  be  worked  with  one  hand  whilst  tbe  other 
held  the  socket.  The  last  form  of  drill  to  almost 
exclusively  used  in  Egypt,  Persia,  and  India. 
Tbe  pump  drill  referred  to  in  your  article  to  an  im- 
provement on  the  bow  drill  in  that  the  rotary  mo- 
tion and  downward  pressure  can  be  produed  simul- 
taneously with  one  hand  whilst  tbe  other  holds  the 
object  in  which  tbe  hole  is  to  be  bored.  Perhaps  it 
may  be  used  by  china  menders  for  that  reason,  aa 
tbe  piece  of  crockery  con  thus  be  easily  adjusted  to 
such  a  positon  as  not  to  split.  The  pump  drill  in 
very  largely  employed  in  China,  and  to  often  of 
great  size  (up  to  8ft.  long).  There  are  three  varie- 
ties, vix..  one  with  the  cross-bar  banging  loose 
against  the  drill,  a  second  sort  with  a  hole  through 
the  cross-bar  bo  that  it  can  slide  up  and  down  on  the 
drill  spindle,  and  a  third  kind  where  the  flywheel 
is  at  the  top  of  the  spindle  instead  of  half  way 
down.  There  is  a  cost  in  tbe  South  Kingsington 
Museum  from  a  medisBval  sculpture,  showing  s 
carpenter  using  tbe  pump  drill.  All  the  above 
forms  of  drills  have  been  used  for  producing  Are, 
and  a  very  good  account  of  this  will  be  found  in 
Tykw's  Early  Culture. 

I  am  Inclined  to  think  that  the  Archlmedian  drill 
to  really  a  modern  invention,  as  it  to  not  described 
in  any  of  the  standard  books  on  travel;  but  per- 
haps some  of  your  Indian  correspondents  might 
enlighten  us  on  tbe  point.  The  aathrcpotogical 
collections  in  the  British  Museum  are  so  badly 
arranged  and  the  catalogues  so  meagre  that  it  is 
hopeless  to  try  and  find  anything  there  even  on  the 
days  when  it  Is  bgbt  enough  to  see  the  specimens.  A 
really  exhaustive  collection  of  the  primitive  tools 
used  by  various  nations  well  classified  would  be 
most  instructive.  I  may  mention  in  conclusion 
that  the  Pitt  Riven  Collection  at  South  V 
ton  is  the  only  one  where  an  attempt  1 
made  at  scientific  classification. 

I  remain,  etc.,      J.  RostnxT  Ausx. 
3.  Albert-terrace,  Regent's  Park,  June  10, 188*. 


Tux-  Casus  to  Central  Amkkics.— The  - 
■teamen  Retriever  and  SUvertown  have  landed  the 
shore  sods  of  the  cables  on  tbe  coasts  of  tbn  Central 
America  states,  and  will  leave  Tclnisntopsc  on  Thurs- 
day, laving  tbe  cable  southward  to  Panama,  thus  i 


pletlng'  lejegrsiihle 


pcllcd  by  their  increasing  traffic  to  use  railroads  j  color;  tbe  screw  to  treble-threaded,  the  pitch  being 
for  their  Western  and  Northern  trade,  and,  as  a ;  5  in.,  and  the  diameter  1,",  in.    The  total  length 
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THE  HISTORY  AND  8TAT18TIC8  OF  A: 
CAN  WATER- WORKS. 


CORRESPONDENCE. 


i  pitched.  and  the  vaHry  widened  on  the 
t  cfea 


■V  J.  J  A  MLs  R.  CSOES,  K.  AM.  HOC.  C  K. 


ETC. 


(XXTJV.— WIVCIIEHTEK, 

Winrhvster.ManwliUM'ttm  in  lat.  13'  25  N.,loug. 
71*  10  W„  ia  on  rolling  ground. 
Il  was  incorporated  a*  a  town  in  1850. 
Water-works  ware  limit  or  the  town  in  1878 
after  plans  of  Walter  H.  Sean,  C.  E..  taking  the 
•  from  n  neighboring  stream  which  wan  1m- 


supply 
poundr 


pounded  by  an  eartbern  dam  with  atone  masonry 
heart  wall,  80  ft.  high  and  800  ft.  long,  forming  a 
reservoir  uf  63  acre*  area  and  bidding  260.000.UIIO 
gallons  at  U'l  ft  aUive  the  town.  Distribution  ia 
by  wrought  iron  and  cement  pipe,  of  which  there 
are  in  use  21  mile*  of  from  12  to  t-iu.  diameter, 
with  78  Are  hydrants,  81  gated  and  580  Up*.  One 
raster  ia  in  uae.  The  town  contribute  $15  per 
Tear  for  each  hydrant.  Service  pipes  are  of  rub- 
ber-coated iron,  which  does  not  give  satisfaction; 
cement-lined  wrought-iron  pipe  are  to  be  used 
hereafter.  The  population  in  1«H0  was  5,808.  The 
dallr  consumption  ia  not  stated. 

The  works  h»vr  coat  f  IA5.0UO.  The  bonded  debt 
is  $160,000  at  7  per  cent,  interest. 

The  cost  of  maintenance  is  not  furnished.  The 
receipts  in  ISN1  were  $9,457.40. 

The  works  are  managed  by  threw 
sinners.    W.  T.  Dotton  ia  the  Hups... 
Mini  Cushman  the  Water  Registrar. 

COCT.V. — caHon  city. 

Canon  City,  Colorado,  in  lat.  88  40  N.,  long. 
105  18  W.,  la  at  the  mouth  of  the  grand  canon  of 
the  Arkansas  River,  in  a  park  or  valley,  extending 
about  40  mil™  from  the  base  of  the  mountains 
toward  the  north,  south  and  east. 

Tike  town  was  settled  in  IRW  and  incorporated 
in  1872. 

Water- works  were  built  by  a  private  company 
in  1880,  after  plans  of  W.  K.  Johnson  and  under 
superintendence  of  Daniel  Caird.  taking  the  sup- 
ply from  a  well  or  Biter  gallery.  25  by  75ft.  and  1 1 
ft.  deep,  in  the  saturated  gravel,  near  the  river 
bank.   The  daily  yield  is  about  500,000  gallon*. 

The  water  is  pumped  by  a  Know  I™  duplex 
engine  of  \\i  million  gallons  capacity,  with  a 
55  by  100  ft.  and  8  ft,  deep,  excavated  in 


CHIRK  ENGINEER  OF  WATi 
Editor  Evogwerisu  News: 
I  have  been  asked  to  procure  the  names  of  tlie 

,  •'  Chief  Engineers  of  Water- works  "  in  some  of  the 
prominent  cities  of  the  United  States,  with  the 

1  information  as  to  whether  they  are  "  Mechaui- 

1  cal,"  or  Civil  Engineers,  ami  to  which  of  the  two 
chow*  ilo  hydraulic  engineers  belong.    I  know  of 

I  no  better  or  more  impartial  channel  through 
which  to  get  the  information  required  limn 
through  the  medium  of  your  paper  fas  an  exterior 
source  will  only  be  credited),  and  respectfully  re- 
quest you  to  publish  such  data  relative  thereto  as 

to  the  party  making  request  and  thereby  oblige 


A.  D. 

[To  cumply  with  the  above  request  involves  no 
small  amount  of  labor,  the  time  for  which  we  feel 
I  quite  unable  to  give  personally.  We  must  refer 
our  correspondent  to  "  The  History  and  Statistics 
of  American  Water- works"  for  the  names  of  the 
chief  engineers  of  water-works.  As  to  whether 
they  are  "mechanical-  or  civil  engineers,  ran  only 
be  learned  by  personal  correspondence  with  each 
one.  We  think  that  "  hydraulic  " 
be.  and  necessarily  must  be,  to 


the  limestone,  on  a  ridge  150  ft.  above  the  pumps 
and  th«  city.  In  case  of  Are,  the  reservoir  can  !»• 
cut  off  and  water  pumped  directly  into  the  mains. 

Distribution  is  by  5  miles  of  cast-iron  pipe,  of 
from  10  to  4-in.  diameter,  with  21  tire  hydrants, 
11  gale* 
for  each 
iron. 

The  population  in  1880  was  4.000.  The  dailv 
consumption  ia  400.000  gallons. 

The  capital  stock  of  the  company  is  $50,000. 
Tbe  works  nave  coat  $75,000.  There  ia  a  bonded 
debt  of  $20,000.  at  8  per  cent,  interest.  The 
expense*  in  1881  were  $3,000.  The  receipts  are  not 
given. 

Orson  CJ,  Stanley  is  tbe  Superintendent. 


Sewickley,  Pennsylvania,  in  lat.  40  85  N.,  long. 
H   10  W.,  ia  on  the  Ohio  River. 

Water-works  were  built  bv  tbe  borough  in  1874. 
after  plana  of  Edeburn  and  Cooper,  taking  the 
supply  from  springs  which  have  a  water-shed  of 
about  one-third  of  a  square  mile.  The  water  is 
from  the  springs.  875  ft.,  by  a  15-iu 


earthenware  pipe,  to  a  reservoir  holding  1,000,000 
gallons,  bailt  In  excavation  and  embankment, 
lined  with  puddled  clay  and  brick  pavement,  and 
100  ft.  above  the  town. 

Distribution  is  by  10  miles  of  cast-iron  pipe  of 
from  12  to  8  in.  diameter,  with  48  lire  hydrants.  40 
gales  and  400  laps.  Lead  and  galvanised  iron  ser- 
vicr. pipes  are  used. 

The  population  in  1880  was  2.054.  Tbe  dally 
consumption  is  not,  given.  The  works  have  cost 
$75,090.  The  Isiuded  debt  is  $00,000  at  8  nor  cent, 
and  $14,000  at  0  per  cent,  interval.  No  further 
financial  statements  are  furnished. 

J.  Boobyer,  Jr.,  is  the  Secretary  of  the  WetrrCom- 
misskmcrs,  and  John  Patton  the  ~ 

I  TO  COSTOtfED.] 

The  receipt  of  statistics  aa  follows  is  acknowl- 
edged with  thanks.  From  Orson  O.  Stanley.  Esq.. 
statistics  of  the  waterworks  of  Cation  City,  Col- 


r  rates  of  water-works  of  Win- 
.  From  A.  O.  Moore.  Superintend- 

ent, 42d  report  of  Cincinnati.  O.,  Water  Depart- 
ment, for  1881.  From  J.  Boobyer,  Jr.,  Secretary, 
statistics  of  water  works  of  Sewickley.  Pa.  From 
J.  C.  Wtllett.  statistics  of  water- works  of  Freder- 
ick, Maryland. 

lite  vew  telegraph  line  of  lbs  Cherokee  Railroad  be- 
tween Odartown  *nd  CarternHlle,  Us.,  is  now  in  sctlve 


opposite  bank.  Tbe  night  was  clear,  and  no  cloud 
In  the  distance  betokened  a  rainfall.  The  buys 
staked  their  ponies  near  by,  turned  their  mules 
loose,  and  laid  them  down  to  sleep  in  their 
tents.  About  midnight  one  of  the  boys  felt  water 
at  his  feet.  Springing  up  he  saw  the  water  com- 
ing, and,  yelling  like  a  savage  giving  his  war- 
whoop,  roused  his  companions.  In  Iras  than  a 
minute  they  were  standing  in  water  up  to  their 
I  waists.  Knowing  to  which  side  of  them  was  the 
[  bill,  they  rushed  wildly  through  the  water  and 
succeeded  in  gaining  a  safe  foothold.  The  water 
rushed  by  them,  covering  the  entire  valley  to  a 
depth  of  six  feet,  and  carrying  away  all  the  tents 
ami  baggage.  The  pony  was  saved  by  one  of  tbe 
boys  cutting  tbe  stake  rope  as  he  roused  him,  he 
fortunately  having  gone  to  bed  with  his  pants  on. 
Most  of  the  boys  were  in  their  night  clothes,  and  a 
solemn  set  tbey  were.  The  sudden  rise  of  water 
was  caused  by  what  is  known  as  a  "  cloudburst " 
on  the  head  of  the  stream,  some  twenty  or  thirty 
miles  away.  Any  number  of  cattle  were  carried 
down  stream,  but  most  of  them  " 
Clay  County  ShMd. 


TO  WHOM  HONOR  IS  DUE. 


,  News.) 


is  one  branch. 


PANAMA  CANAL  SERVICE. 

IxTxaSATioXAl.  R  R.  Co.,  Laredo,  Texas,  i 
Thursday,  July  0.  1882.  { 
Editor  Esu in kerino.  News: 

Perhaps  you  would  Is?  good  enough  to  inform 
me  what  the  name  and  address  of  the  Chief  or 
Engineer  in  charge  of  the  works  at  the  Panama 
Canal  is.  Also  If  Junior  Engineers  or  draughtsmen 
would  be  likely  to  get  employment  there.  And 
oblige  Yours,  very  respectfully, 

a  W.  8. 

[M,  Keclua,  the  Chief  Engineer,  has  recently 
gone  to  France.  We  do  not  know  who  is  in  charge 
during  his  absence.  We  do  not  know  what  the 
chances  for  employment  in  Panama  are  ;  probably 
they  are  good,  as  the  death  rate  is  high  and  the 
work  must  he  kept  in  progress. — Ed.  Esu.  News. 

ENGINEEB^SOCIETtESr 

AMERICAN  SOCIETY  OF  CIVIL  ENGINEERS. 

At  a  meeting  of  the  Society  held  on  July  *>.  a 
paper  by  B.  8.  Haight,  member  Am.  Hoc.  C.  E. . 
subject.  *'  Accuracy  of  Measurement  as  Increased 
by  Repetition,"  was  read.   Tbe  substance  of  this 
per  has  already  Is-i-n  published  in  IHglllgiillMII 
ewb,  pages  82  to  148,  Vol.  8. 
The  following  were  elected  to  membership  of 
the  Society  : 

MEMBERS. 

Peter  C.  Aascrson.  Civil  Engineer.  U.  8.  N., 
Norfolk.  Vs.:  Edward  Took  Burns.  U.  S.  Assistant 
Engineer,  Detroit.  Mich.;  David  Dexter  Clarke, 
Asst.  Eng.  Northern  Pacific  R.  R..  New  Tacoma, 
Wash.  Ter.;  William  Hooper  Dennis,  U.  8.  Coast 
and  Geodetic  Survey.  Washington,  D.  C;  William 
Ludlow,  Captain  of  Engineers.  Pvt.  Lt.-O.l.  U.  8. 
A.,  Philadelphia,  Pa.;  M.  William  Mansfield, 
Bngr.  Maintenance  of  Road  Cincinnati  and  Mus- 
kingum Valley  R.  R.  Zanesvilie,  O. :  William  Ab- 
Isitt  Pratt,  Engineer  Ohio  and  Baltimore  Short 
Line  R.  R..  Conneilsville,  Pa.;  Nathaniel  Chupin 
Kay,  Asst.  Eng.  Union  Pacific  Rwy..  Sugar  Loaf, 
Col. ;  Gen.  William  Starke  Rosecrana,  San  Fran- 
cisco, Cal.;  William  Harrison  Smith,  Res.  Eng. 
New  York,  West  Shore  and  Buffalo  R.  R, .  Oneida. 
N.  Y.  Junior,  Frederic  Nicolas  Blanc,  Civil 
Engineer.  New  York  City.  

A  TEXAS  CLOUDBURST. 

A  CORPS  Or  EMJ1SEERS  L'ACUBT  SAFTOeo  18  BUCK 
I  .  ..  I.  VAIXJCY. 
Some  ten  or  twelve  days  since  Coptoin  Merrill's 
corps  of  engineers  and  assistant*  wen*  camped  in 
the  valley  of  Buck  creek,  in  Childcrs  county,  Tex. 
Their  tents  were  set  100  feet  from  the  dry  bed  of 
the  creek.   This  creek  was  about  twelve  feet  deep 


Mr.  James  R.  De  Remer,  principal  _ 
gineer  of  the  Denver  *  Rio  Grande  Railroad, 
resigned  his  position,  and  is  receiving  much  praise 
from  the  press  and  public.  Ho  deserves  all  che 
good  wonts  said  of  him,  for  ho  has  been  a  faithful 
servant  of  the  company  and  has  done  a  work  in 
id  commercial  public 
Do  Remer  is,  by  the  way,  one 
of  a  class  of  men  who  have  not  received  sumcient 
encouragement  at  the  hands  of  tbe  public  of  the 
Rocky  Mountain  West — one  of  that  little  army  of 
unassuming,  independent  and  quiet  civil  engineers, 
who  are  seldom  heard  from  and  far  more  seldom 
seen,  whose  work  speaks  for  itself,  but  speaks  a 


pa* 

Nr.' 


language  which  i»  not  always  understood  by  those 
who  reap  tbe  benefits,  and  not  hall  appreciated  bv 
those  who  do  understand  it.  Without  the  aid  of 
tbe  science  which  these  men  are  able  to  bring  tn 
their  assistance,  the  money  of  Wnrrishoefer  and 
Vandeibilt  and  Gould  would  be  of  no  avail 
in  the  building  of  railroads  throughout  the 
country.  They  are  a  necessity  in  the 
construction  of  all  railway  lines,  however  level 
and  smooth  tbe  country.  If  needed  in  tbe  work 
of  laying  out  the  roadway*  of  prairies  and  plains, 
how  much  more  are  they  on  essential  in  the  work 
to  which  they  are  called  in  the  Rocky  Mountains. 
Standing  at  the  proper  place  in  Denver  on  a  clear 
day  one  can  have  a  view  of  the  great  continental 
range  from  the  Black  Hills  to  the  Spanish  peaks. 
Between  those  two  points  the  nuiin  i«>rtion  of  our 
traus-continental  traffic  is  to  be  carried  on.  The 
principal  public  highways  of  tbe  nation  and  of 
the  world  now  run  and  are  expected  to  be  built 
across  this  barrier.  What  is  the  barrier  ?  Nothing 
less  than  a  solid  pile  of  granite— a  rock  wall  aver- 
aging no  less  than  half  a  mile  in  bright  and  at  least 
8W  miles  in  width,  if  piled  in  compact  form. 
Fortunately  it  is  broken  here  and  there  by  the 
force  of  the  waters,  which,  in  seeking  l  heir  outlets 
to  tbe  seas  below,  have  worn  deep,  rugged  and 
torturous  crevice*  into  the  stone.  It  is  through 
these  crevices  that  the  railroad*  have  expected  to 
rind  their  way — through  denies,  which,  in  some 
cases,  had  never  been  trod  by  human  fixsl  until  the 
bold  forerunners  *>f  the  iron  horse  marched  in  with 
rod  and  chain  to  find  their  own  way  ami  to  mark 
out  that  for  the  millions  of  other*  to  follow.  So 
far  no  task  has  presented  itself  which  has  not  been 
overcome.  Picking  their  way  with  the  caution  of 
science  they  have  not  only  succeeded  in  passing 
hitherto  impregnable  burners,  but  have  staked 
the  way,  have  marked  the  ledges  on  which  rail- 
road  tracks  could  be  hung  and  outlined  the  curves 
and  grades  over  which  entire  trains  could  pas*. 
Thev  have  given  us  through  lines  on  the  north  and 
south  of  us.  In  Colorado  they  have  found  a  way 
over  the  Scngre  de  Cristo  range,  over  Miwuito 
Pass,  through  Toltec  gorge,  through  Grand,  Clear 
Creek  and  Platte  canon*,  and  two  fine*  have  been 
lifted  over  tbe  perilous  passes  to  the  Gunnison. 
They  have  built  a  lino  on  the  very  cliff  sides  from 
Blsck  Hawk  to  Central.  Tbey  are  about  to  clamber 
over  tbe  mountain  top*  near  Georgetown,  and  the 
deep  denies  of  the  wild  Indian  country  in  the  west, 
so  deep  and  ugly  as  to  have  never  been  explored 
even  by  the  ague  aborigine,  are  rapidly  making 
way  for  the  approach  of  the  railroad;  locomotive. 
It  is  safe  to  say  that  in  the  bint  rive  years  seven 
hundred  miles' of  railroad  have  been  built  in  th« 


from  the  level  of  the  valley  on  either  aide  of  the 
bank  The  vallev  is  nearly  a  mile  wide,  but  the 
high  lands  curve*,  in  close  to  the  place  where  the 


has  been  explored  to  make  places  for  other 
stretches  of  the  iron  ways.  It  is  tbe  civil  engi- 
neers, such  as  De  Reiner,  McMurtle.  Bllckensder- 
fer,  Evan*,  Robinson,  Lowrie  and  Captain  Ber- 
thoiid,  who  have  made  this  progress  possible, 
shirking  no  hardship  and  courting  no  notoriety, 
content  in  doing  tbe  best  they  can  for  the  oc- 
com  modal  ion  of  the  world  and  adding  their  r;- 
to  tbe  accomplishments  of  the  exact 
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Oil/ IE-*.  DO 

iPe*T>Jfnt  It*  tile* 

Saturday.  Aug  l»-I«r»«v»r._A_hrw>l  preliminary  eraali 
meeting,  at  which  the 
anna  of  Denver. 

Moottrr .  Aim  - 1  —  Vudtlo  l&sck  Hawk  and  Central,  with  an 
eeenUut  session  at  Central  City. 

T'kmiUi,  Au*,-.  IK  Georgetown  lilabo  Springs  Return 
to  Denver  in  the  evening, 

WoIuokIav  Aug.  21— l^ndvlUft,  going  oear  the  RouLb  Park 
RaUroad.    Eivcrtlng  awwloa- 
Thursdnv.  Aug  24—  Kxcuralona  to  the  Lead  elite  mlnaa 
rri'Uv.  Aug    ^-Excursions  to  the  LMdvtlte  smelting 
wurk».  rvruhlng  Pueblo  at  night 

Saturday,  auk.  Jtt  PuebfcS  Iron  and 
Mather  At  IMala  SmelUiur  Work.  Cot 
Manllou  In  the  evening. 
Hunday,  Aug  37— Colorado  Rpel£jr>  and  Manitou. 
Mondar.  Auk  2SV— Ri-tura  to  Dearer     Evening  reception 
Tue*  i*v,  Aoc.  2tt— Argo  HraelUng  Work*.    Uolden  and  Ha 
^netting  worka   Sobacrlptlon  dinner. 

ll.'>oli<«  tbaae  neuroma,  fad  III  lee  wlB  be  afforded  thoaa 
who  ilealre  to  aec  the  Iron  and  coal  mines,  of  Colorado.  And 
for  thoae  who  can  extend  their  runt,  an  excursion  lo  the  Baa 
Juan  district  will  he  orsaniand- 

Arratigeroenti*  are  being  made  with  the  railroad  companies 
for  njdorrvl  rates  to  mernben  of  the  Institute  and  ladle*  ac- 
n.>nt|atayliur  them.  When  concluded,  a  circular  will  be  laaued 
Informing  inembeni  of  the  expenses  from 
Denver  and  return.  Tb-we 
two  third*  the  retrnlar 


Tug  Annaltt  da  Ptmtt  ti  Chaunftt  for  Mny 
contains  an  article  on  the  Electric  light  in  Light- 
House*,  one  on  the  Distribution  of  the  Water  in 
Irrigation  Canals,  and  a  Critique  r  n  Baker's  paper. 
Actual  Lateral  Prwuure  of  Earthwork. 

In  sending  postage  stamps  for  Greene's  Ore  phieal 
Analyses  of  Bridge  Trusses  (of  which  we  are  sell- 
ing about  twenty-Are  a  week)  the  firo-crwf  stamps 
are  most  acceptable,  ainrc  we  have  several  months' 
supply  of  other  denominations  on  hand,  and  these 
are  of  use  in  sending  out  our  foreign  mail,  each 
paper  having  to  be  prepaid  with  a  two-cent  stamp. 

The  Transactions  for  1881  of  the  Society  ot  En- 
gineers is  received.  It  Is  well  bound  and  well 
printed,  octavo  volume  of  908  pages,  uncut ;  its 
contents  are  as  follows  :  Inaugural  Address  of  the 
President.  Charles  Horsley;  Oaa  Engines,  by  Chan. 

Oas,  by  Perry  F.  Nursey  ;  On  Floating  Docks,  by 
John  StandBeld  ;  The  Prevention  of  Smoke,  by 
A.  C.  Eugrrt ;  Vacation  Visit*  ;  Iron  Roofs,  by 
Arthur  T.  Walmisley;  On  the  Arrangement,  Con- 
struction and  Machinery  of  Breweries,  by  W. 
Barnes  Kinney.  The  volume  is  for  sale  at  $5.00. 

The  greatest  naval  display  of 
just 
city  of 

apparent  delay  of  the  European  powers, 
England,  in  protecting  their  interest*,  the  vain- 
glorious Arabi  Bey  defied  them  in  the  repair  and 
occupation  of  the  forts  protecting  the  city,  uguinat 
the  repeated  warnings  of  the  English  Admiral. 
The  terrific  execution  of  the  great  guns  from  the 
war  vpseels  in  the  bombardment  of  the  13th  must 
have  brought  conviction  to  the  minds  of  the 
Egyptians,  while  it  illustrates  the  wonders  of 
modern  naval  gunnery,  and  puHsibly  suggests  the 
danger  that  menaces  our  own  rich  and  wholly  un 


on  the  second  floor  of  the  Tribune  building.  We 
i-.:uj  sublet  thn  two  brut  OflMl  >n  HM  hatlding  till 
May  1st  next  at  low  rates,  and  after  that  time  can 
make  satisfactory  terms  for  tenants,  as  we  have  a 
three  years  option  of  our  lease,  and  higher  prices 
are  sure  to  prevail  another  season.  The  rooms  are 
new,  well  lighted,  and  in  winter  are  heated  by  the 
lessor.  They  are  the  moat  eligible  offices  for  en- 
gineers now  obtainable  in  this  city,  and  tenants 
have  the  full  benefit  of  the  home  and  foreign 
newspapers,  books  and  periodicals  coming  into 


The  May  number  ot  the  Journal  of  the  Associa- 
tion of  Engineering  Societies  has  beca  received, 
lis  leading  paper  is  one  by  Dexter 
City  Engineer,  Boston,  Mass., 


I7lh  :  it  is  illustrated  with  eight 
are  twelve  pages  devoted  to 
the  subject.  Mr.  Bracket!  has  for  many  months 
been  conducting  a  aeries  of  experiments  with  Ibis 
meter  for  the  City  of  Boston,  and  the  results  are 
given  to  the  public  in  this  paper.  We  have  already 
described  in  this  journal  the  Deacon  meter  and  the 
method  of  using  It-  We  therefore  refer  all  those 
inle-rrstes!  in  the  subject  to  this  very  complete 
article  by  Mr.  Brackett.  " Silt  Movement  by  the 
Mississippi— Its  Volume,  Cause  and  Conditions,*'  by 
Rob  t.  E.  McMath,  St.  Louis.  U  an  able  paper  on  the 
hydraulics  of  the  great  river  by  one  of  its  most  en- 
thusiastic observers :  A.  MordecaL  of  Cleveland, 
has  a  paper  entitled  •'  Remarta on Oesirgc  Stephen- 
sou"  and  N.  B.  Wood  of  the  same  city  contribute* 

Iron."  The  price  of  the  number  is  thirty  cents, 
and  can  be  hnd  by  addressing  H.  O.  Prout,  18  Bar- 
clay St..  New  York  City. 


different  polnce  Co 
ram  will  rin.hal.lr  not  exceed 
or  about  XSi,  nl™>llrna«  c« 


the  exrundons  of  the  IneUtuae. 

Person*  proposed  for  membership  hare  the  same  prtri 
Isyi-i  ax  raemhers  wlUi  regard  to  th*  nnetlnf  and  excuratooa 
As  usual  at  Us-  meetlmni  of  the  Inatttuta,  ladle*  are  ex- 
pected to  be  preaent.  Seventy  seven  mesntisn  with  fortr 
three  ladles  bare  alreadv  su,-Titfjed  their  IntonUoaof  belnf 
preweut  si  the  Colorado  Meeting  and  It  Is  expected  that  the 
a!l*Ti<uirH-i-  s  in  jr/entlv  exceed  these  numbers. 

Ttwt  unusual  attrucU-iuif  offered  by  the  mrnlnx  rrerlonx  of 
Colorado  are  mcreaaexl  si  this  Uuin  by  Unas  of  the  Denver 
trpoDtlon  nt  minlrut  appliances,  mlnsrala,  ate.,  and  by  the 
unusual  fnetlitlea  offered  for  exammtta;  mines  and  works, 
snd  acrpurlvr  inforuisUon  c^rmnt  them 

The  repceavntaUiea  of  several  toreUm  kindred  sooetlee  are 
esptS'M  to  be  preaeut 

Xiuubm  who  purjess-  atlendlne  this  most  Inlerestlnx 
meeting  nhoold  at  oor-wittf.  the  aaereaary  of  the  Institute 
who  baa  to  nolifv  the  railroad  companies  of  th*  number  of 
llckels  rwiuired 
special  rates  ~ 
err-rr-tary  pr 
mectlre. 

ITof.V.  I  Marshall,  who 
the  wonder*  nf  Uie  i  keener 
of  not  less  than  elrtc.  nor 


,«iuired'.  and  the  names  of  those  entitled  to  the 

'm^tlumTwSrr'nlrthr^S 
tiii-  Yrl  .ir.-v.n--  N.iti  iUlU  J-nrk.    Tliia  trcp  »  ;n M  .ocvupv  fptftis 
5  twcniv  Din-?  davB  fn.-*n  Le>ea»-?r  to  wjd  ui7«uj;b 
1  bar* 

JU  U*C  ■trV*wlt  "CI 

eTlnSt^f'" 


tweoc-f  aix  b 

thf  1'ark  «od  bark  to  rr*iir--»T,    Thv  mv*tvc  pajt  of  thi»  

vroultl  be  s|>*>tit   ■  •uniriiitf  out"  in  lit*  PbvtV   The  nxpeumem  at 
•ji  ajti  rrLnjiUKl  *t  rrorn  |275  u>  |s*Wu  for  t»ch 
.  li-.r.mu.tkiD  ecDtwnlng  Uila  trlii  nifty  be  c-b- 
I-  MAvmhmll,  Kltohhtirfl,  Maaa 

h.  p.  BQQggglft 

T  M, 


The 
dria  bring 

the  wonders  of  the  telegraph.  Every  movement 
is  promptly  cabled  to  America  by  the  newspaper 
correspui.il-:! i is.  and  in  New  York  the  news  is  bul- 
letined at  every  office  several  hour*  before  It  oc- 
curred. The  telegraph  ship  Chlltern  All*  a  promi- 
nent place  in  the  action,  and  her  every  movement 
is  duly  chronicled.  In  fact,  without  the  tele- 
graph, the  bombardment  of  Alexandria  would  not 
have  occurred  ao  soon,  if  at  all.  while  to  the  outer 
world  weeks  must  nave  elapsed  before  the  news 
was  communicated. 

lu  answer  to  a  correspondent,  the  N.  Y.  Sun 
give*  the  following  brief  history  of  the  "  Egyptian 
Queatii"  i,"  which  we  reprint,  since  II  cannot  fail 
to  be  ot  interest  to  our  readers: 

"The  present  sovereign  of  Egypt,  Mohammed 
Tewflk,  is  nominally  the  viceroy  of  the  Saltan  of 
Turkey,  ot  whose  dominions  Egypt  ia  theoretical 
I  v  a  part.  By  variou  i  firmans  or  decrees  be  enjoys 
the  privileges  of  an  independent  hereditary  mon- 
arch, with  the  Persian-Arabic  title  of  Kbidiv-el- 
Misr,  or^King  of  ^Egypt,  popularly^  rendered  by 

ll—n  have  rsjnt'rnc't^TTnous  public  delitTa 
large  portion  of  which  are  held  by  British  and 
French  subjects,  and  for  the  better  securing  their 
payment  Tewflk  placed,  in  1879  and  1880.the  man- 
agement of  the  Egyptian  finances  in  the  hands  ot 
two  Comptrollers-Gt  Deral,  one  appointed  by  Great 
tainandoneby  France,  vktually ^constituting 

^  ArabfBey?  represaoting^e'n  ative 


At  Lebanon,  ().,  on  the  10th,  the  rain  came  down 
in  such  torrents  about  4  P.  ht.  as  to  completely  fill, 
overflow  and  bunt  a  large  reservoir  just  above  th* 
town,  covering  441  acres  of  ground,  which  was 
formed  by  an  embankment  some  UOft.high.  The  peo- 
ple reniding  in  the  line  of  danger  fled  to  the  high 
ground  and  no  Uvea  were  lost.  The  emlxanlrment 
began  to  crumble  in  two  place*  which  soon  became 

pouring 

out  of  the  reservoir.  The  first  thing  it 


!  York  City. 


political  element  of  the  country,  rebelled,  and  the 
Khedive  has  been  unable  to  subdue  him.  The 
preaent  military  proceedings  have  been  taken  by 
Great  Britain,  therefore,  for  the  purpose  ot  over- 
throwing Arabi  and  restoring  the  power  to  tbe 
Khedive— that  is,  to  the  English  and  French  offi- 
cials to  whom  he  has  intrusted  it" 


This  it 

Landed  over  in  an  adjacent  lot. 

Next  came  tbe  bouse*,  fences,  stables  and 
bridges  below.  Nothing  withstood  its  power,  and 
the  course  of  its  track  in  half  an  hour  was  a  sight 
of  sad  desolation.  Five  bridges,  including  a  tem- 
porary railroad  bridge,  were  swept  away.  Four 
houses  were  carried  down  with  the  current,  to- 
gether with  the  effects  of  the  occupants,  and  are 
torn  to  pieces  and  scattered  along  the  path  of  the 
flood.  Some  of  tbe  houses  were  moved  but  a  abort 
distance,  from  their  foundations,  but  were  greatly 
damaged,  while  in  all  tbe  dwellings  in  the  soctloa 
flooded  the  water  poured  through,  driving  their 


Though  no  I 


ny  narro 


now  escapes 


We 


office  room  than  we  need,  and 


are  wandering  about  in  the  field* 
sediment  looking  for  their  effect*.   The  loss  to  i 
town  will  not  fall  short  of  tW.OOO,  while  attuty 
poor  families  have  lost  the  fruits  of  a  life  of  toil. 

The  loss  to  the  county  and  to  the  farmer*  ia  the? 
valley  below  can  not  at  this  time  be  climated. 
The  through  trains  on  the  Cincinnati  Northern  w  j  n 
not  he  able  to  run  for  several  daya  yet. 

This  has  been  Iht  hot  week  of  the  season, 
probably.  Tbe  temperature  for  tbe  oorrespemding 
week  lost  Tear  ranged  aliout  77',  this  week  it  ii nt 
been  over  00'  for  several  days,  resulting  in  doub- 
ling the  death  rate,  and  prostrating  or  enervating 
a  large  number  of  the  people  who  have  to  re- 
r.   On  Wednesday,  which  w«  . 

theraercttryal 
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8  p.  ni.  registered  93  ,  at  noon  it  was  IK,',  in  I  ho 
following  cities  it  »m  a*  foil  .ws  : 

At  noon  in  Albany  the  mercury  marked  >6  ;  in 
Bismurck.  Dale.,  it  marked  64  ;  in  Benton.  86  ;  in 
Baltimore,  87';  in  Buffalo.  78  ;  in  Cleveland.  80  ; 
hi  Cincinnati,  M  ;  In  Louisville  only  09  ,  a  fall  of 
80'  in  twenty-four  hours ;  in  Philadelphia.  90';  in 
San  Antonio,  98  ,  and  iu  St.  Louts,  80*. 

In  New  York  there  were  187  deaths  for  the 
twenty-four  hours  ending  noon  on  Wednesday,  of 
which  IB  were  of  children  lew  than  ".years  old.  The 
wonder  is  that  so  many  of  the  little  creatures- 
poorly  fed.  hardly  tared  for,  and  conflned  to  the 
miserable,  squalid  apartments  of  the  tenement 
district*  of  the  c.ty— '.ivc  through  the  terrible  siege 
of  a  summer  in  this  eiver-hcalcd.  baked  city.  It 
is  estimated  that  over: 350.000  New  Yorkers  have 
gone  out  of  the  city  for  the  heated  term,  and  every 
Saturday  the  railway  and  steainbunt  companies 
find  their  facilities  quite  inadi <|unte  for  the  tux 
up*>n  them  in  conveying  the  crowd*  away  to  spend 
Sunday  in  the  mountains  or  by  the  sea  shore. 
New  York  is  a  mass  of  brick,  stone  and  Iron,  upon 
which  the  hot  sun  pour*  its  rays  till  everything  is 
b..kod.  and  the  n  fleeted  heat  leaves  hardly  a  cool 
spot  to  ret  in.  Rain  diiesupas  it  falls  on  the  pave- 
mcntsand  a  few  minutes  after  it  teases  all  signs 
of  it  are  gone.  The  majority  of  business  men, 
however,  must  re.uain  in  town,  and  were  It  out 
t  jr  the  unequalled  facilities  for  quickly  getting  u«4 
into  the  invigorating  hn-esc*  or  the  bay  or  to 
nuinberlc-s  re*orts  not  far  from  the  city, 
in  New  York  would  be 
than  it  is. 


the  cincinnati,  o..  water-workh 
Report. 

The  report  of  the  above  YVoiks  for  the  year  1881, 
submitted  by  Supt.  A.  O.  Misjre,  has  just  come  to 
of  tlie  pumping  set  vice 
features  of  the  opening 
pti-rs,  and  the  superintendent  iialicizcs  (he  sluti- 
ment  ••  that  the  Works.with  Ihcir  present  limited 
capac'ty,  cannot  be  depended  upou  ludeliver  the 
full  supply  during  any  future  summer."  This 
i  of  things  is  due  to  the  great  increase  in 
upiion  of  water,  and  the  insufficiency  in 
quant. ty  and  quality  of  the  pumping  machinery. 
There  arc  not.  as  is  usual  iu  most  well-equipped 
water-works,  any  reserves  in  machinery  or  boilers, 
so  that  what  there  is,  is  constantly  in  use.  The 
actual  available  capacity  of  all  the  pumps  is 
32,0.10,000  gallons  per  day,  while  the  maximum 
consumption  is  88,000,000  j  if  the  highest  dally 


in  the  same  day  there  would  he  a 
r  or  7,M0,000  gallon*-  X(lt,  raj.iuvlt  an> 
not  only  of  light  construction  and  subject  to  ex- 
pensive  repairs  and  renewals,  but  possess  defects 
otherwise,  and  are  excecdiugly  extravagant  with 
fuel,  this  item  in  1H<1  being  $88,000.  of  which 
nearly  one-half  could  have  been  saved  by  the  use 
of  modern  machinery .  The  piincipal  engine  is  the 
Shield,  which  gives  a  duty  les  i  than  30,000,0(10 
per  100  pounds  of  coal  :  the  Seowde-n  engines  give 
•bout  4o.000.000,  the  Harkness  13.000,000,  and  the 
old  com',. nation  engines  48.OO0.OU0  pounds;  these 
engines  have  been  in  use  thirty-six,  thirty-oue. 
twenty-six,  sixteen,  and  seven  years,  respectively; 
there  are  twenty-four  boilers  in  seven  batteries, 
which,  like  the  engines,  are  deficient  in  capacity 
and  without  reserves.  The  superintendent  t-l«es 
an  estimate  lot  one  engine,  boiler,  and  boiler-house 
additions,  jtwt  mfflrient  to  render  the  pumpiuy 
jilant  adequate  to  pment  rrtju  iremru  tn.  A  MthC  r 
engine  of  like  capacity  would  need  to  Iw  con- 
structed in  the  following  year.  The  engine  recom- 
mended is  of  the  compound  condensing  rotative 
type,  with  steam  rylindrrs  thirty  nine  incites,  and 
eighty-two  inches  to  drive  two  single  acting 
plungers,  each  of  forty  inches  diameter  and  thir- 
teen feet  stroke,  and  in  connection  therewith,  one 
compound  engine  (3f.O00.H0O  gallon*),  dry  well 
and  foundations,  and  other  items  agsreipiting 
$1,349,500,  the  whole  expenditure  being  over 
$8,000,000,  which,  when  completed,  will  have  a 
;rescrve*,ofonly  abou: 


.V).nOO,i  00  gallons  per  day.  snd  if  the  construction 
of  these  should  be  entere  d  upon  at  once,  they 
could  not  \>-  ulilix-d  Ix-f.Mv  the  summer  of  1884. 

The*  population  of  the  Highlands  his  increased 
very  ropidly  ■  eighty  per  cnt.  of  the  seven  miles 
of  pp-  laid  in  18*1  was  iu  this  si  rvice.  The  ail- 
dition  to  the  water  mains  in  1KS1  was  one  hundred 
arid  ninety  per  01  nl.  over  those  of  18  0,  The  situ- 
ation now  demands  ineneised  pumping  machinery 
and  boilers  ;  increased  supply  lines  and  new  tanks 
with  greater  altitude.  The  imprrintcndent  recom- 
mends a  new,  separate  staml  pipe  system,  con- 
nected with  the  Eden  Park  reservoir  f..r  the  high 


-ervice.  the  cost,  as 
the  daily  capacity  bemg  8.000.0110 

Estimate*  for  a  low  service  system  are  given;  the 
capacity  being  10H.OOH.iiOO  daily.  The  Scowden 
estimate  for  the  proposed  Marklcy  Kami  extension 
is  ?.*.T .'"i.ei  ii  ;  the  Newport  plan  for  pumping  and 
conveying  the  water  from  Ihe  Kentucky  side 
shove  the  Little  Miami  River  is  $8,381,000.  Four 
schemes  i  re.  therefore,  prop  iseel,  and  it  is  safe  fo 
presume  that  Cincinnati  inu-t,  before  very  long, 
engage  in  the  construction  of  an  additional  water 
supply. 

The  bill  of  cost.-,  how  to  raise  the  money,  and  ils 


comparison  with  tltnt  of  other  large  cities  forms  an 
interesting  chapter  of  the  report.  Water  supply 
statistics  for  18HI  (from  Rnoi.nkejuxo:  Newhi,  of 
Iwcnty  thrcei  principal  cities  arc  given  in  tabular 
form;  the  total  cash  reecipts  in  1881  were  $5IV 
881  :  thednbura.  menis  were  $313.08.1 :  the  revenue 
for  1881  per  one  thuusaud  gallons  of  wstcr  pumped 
was  5.5ft  c«  nts  and  the  cost  was  3.7  cents,  of  which 
3.52  cents  was  for  maintenance  and  1. 18  for  inter- 
est. The  value  of  ihe  entire  Water-works  on  Janu- 
ary I.  1882.  was  $8,909,558  ;  the  value  of  free  water 
is  $45,000  annually. 

There  were  7.888  miles  of  new  pipe  laid,  together 
with  161  valves. the  cost  being  $83,642:  the  gallons  of 
water  per  capita  (2(H,t)00  people)  wns  eighty  seven  ; 
the  average  for  low  service,  was  U.058.4S0.  and  for 
middle  service  19. 478,'S9  gallons  :  the  highest  re- 
cord was  in  August,  the  lowest  in  December. 
Thos.  J.  Bell's  waste  detector  has  been  used  with 
excellent  result*.  The  cost  of  pumping  1,000.000 
gals,  into  Third  street  and  Eden  Park  reservoirs  was 
$18.04  of  vhich  $16.41  was  for  current  pumping 
expense;  d. ducting  the  expense  of  the  high  ser- 
vice  the  cost  was  $15.59  of  which  $14.40  was  cur- 
rent pumping  ex|iense. 

The  subject  of  Hmcke  Prevention  (illustrated), 
and  of  Contamination  of  River  Water,  from  re- 
ports by  Major  Wm.  E.  Merrill,  U.  S.  Engini-rr, 
accompanied  by  a  map,  and  numerous  other 
matters,  mostly  statistical,  but  all  of  interest  to 
Water-works  suprrintemlenta  and  companies,  are 
treated  in  this  able  report  which  occupies  eighty- 
one  page*  octavo,  and  which  can  probably  be  had 
by  addressing  Supt.  Moore,  Cincinnati.  The  labor 
of  preparing  such  •  document  is  very  great  aud  it 
is  hut  very  poorly  appreciated.  It  is  well  for  the 
general  welfare  of  all  large  city  communities  that 
there  are  faithful  and  competent  men  In  charge  of 
departments  like  Water-works,  else  a  sad  day  of 
reckoning  for  willful  waste,  reckless  extravagance 
and  neglect,  and  criminal  carelessness  would  visit 
many  a  city  without  sufficient  warning  to  be  of 


iron,  sidewalk,  stringers  wood.  The  roadway  la 
floored  with  "Itauba"  planks,  4  inches  thick,  6 
to  8  In.  wide  and  19  ft.  8  in.  long.  The  -i.lew&lka 
are  floori1.!  with  "  Massaran 'tiha  ™  plank*  3  US, 
thick.  B'dh  these  native  woods  are  very  hard 
and  durable,  "  Itauba  "  resembh-s  American  teak. 
The  fl  oring  of  the  bridge  alone  cost  the  contract- 
ors $8,000,  The  iron  work  was  all  in  place  within 
6  weeks  after  its  arrival  in  Ihe  port  of  Manaos,  and 
was  erected  under  disadvantages  from  unskilled 
labor,  hut  happily  without  the  least  accident. 
Four  crnamental  iron  lamp  posts,  each  having 
three  lights,  the  globes  bavin,,  the  arms  of  Braxil 
cut  on  them,  furnish  lieht  by  the  "Gas  globe" 
system.  The  bridge  was  built  to  sustain  a  I 
load  of  2700  lbs.  per  lineal  fool.  It 
•' Ig  irape  "  or  arm  of  the  river  dividing  two  por- 
tions of  the  city  of  Manaos.  The  bridge  takes 
its  name  from  the  eastern  portion,  called  "  Rem- 
edies;." 

The  contract  for  the  bridge  was  made  by  the 
Province  of  Amatonas  with  Mr.  E.  B.ckus,  until 
recently  United  Mate's  Consul  at  Para,  during  the 
administration  of  the  President  Seur.  Dr.  Katyro 
d'Oliviera  lfias.  and  was  coneltideel  during  the 
administration  of  the  President  Dr.  Jose  Alaiico 
Furtado.  The  design  was  made  by  C.  B.  Brishin, 
0.  K.,  Of  Li'wintown,  Pa.,  who  left  this  country  in 
January.  1878,  ns  one  of  the  engineers  in  the 
Collins  Expedition  to  Brsxil.  lo  lm  Id  a  railroad  on 
the  Madeira  Kiver.  and  who.  uotwithslanding  the 
trials  and  hardships  of  that  ill-fated  expedition,  all 
the  memhcisof  which,  with  the  exception  of  him- 
self, have  long  since  returned  home,  lias  remained 
in  the  country  and  made  for  himself  a  name  and  a 
fame.  Mr.  Waller  B.  Btiaselt.of  Indianapolis,  loil., 
was  Superintendent  of  <\<ii-trnc!iun,  and  went  to 
Brazil  especially  for  the  work.  The  Chief  Engi- 
neer for  the  Province  is  Dr.  Joaquim  Lacovlgildo 
I  de  Sauza  Corlho,  a  gentleman  of  v«>ry  great  learn- 
ing and  ahility.  The  Assistant  Engineer  for  the 
Government,  on  the  bridge,  was  Dr.  Oregorio 
Thamioturgode  Aravedo,  a  young  military  engi- 
neer of  ability.  The 
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AMERICAN  CDNTR  ACTING  IN  BRAZIL 

It  mi 
News  to  hear  of 
in  succcesful  competition  with  other  nationalities 
for  the  construction  of  public  work*  in  Braxil. 

The  Ponte  dos  Remedins  (Bridge  of  Remedins) 
completed  a  few  months  since,  is  the  first  and  only 
structure  of  the  kind  ever  built  on  the  river  Ama- 
zon or  its  tributaries  ;  the  nearest  point  where 
they  have  iron  bridges  is  Ceara,  many  miles  south 
on  the  coast. 

The  bridge  is  a  Pratt  Truss,  one  span.  123  feet 
clear,  full  width  40  feet,  roadway  20  fcrt  wide, 
two  sidewalks,  each  8  feet  clear.  The  lower  chord 
is  of  wrought  bars,  upper  chord  of  channel  bars. 
Height  of  truss  20  ft.;  flooring  about  3  fl.  above 
lower  chord.    The  road  way  floor  slruigcrs  are  I 


Brisbinhave  contracted  for 
to  be  built  at  Manaos.  The  super- 
be  all  of  iron.  The  building  will  be 
very  high  aud  capable  of  lieing  thrown  open,  the 
sides  being  composed  of  iron  Venetians.  The  floor- 
ing to  be  of  blue  stone.  The  ground  plan  will  bo 
40  meters  front  by  41.55  meters  deep.  The  build- 
ing is  lei  be  highly  ot n  n re  nlul  surmount*  d  by  a 
large  eight  day  clock,  aud  alto^e  her  will  be  one  of 
the  finest  of  the  kind  in  Braxil.  All  material  will 
be  taken  oui  complete  from  this  country  and  Eng- 
land, as  well  as  the  workmen  for  its  erection.  The 
contract  was  made  by  the  Pn  sident,  Dr.  Jose 
Alarico  Turtardo. 

Mauaoa.  the  capital  of  the  Province  of  Ama- 
xonas.  Brand,  a  city  of  6,000  inhabitants,  is  situ- 
ated on  the  Kio  Negro,  about  8  miles  from  its  con- 
junction with  the  Soliuioes  or  Amazons.  It  is 
the  principal  city  on  the  Amutous  above  Para, 
and  is  a  great  center  for  "  borraeha"*  (rubber) 
"Braxil  nuts,"  "  piassuba,"  "cumuin."  oil*,  dies, 
hides,  etc.  At  present  there  is  a  direct  line  of 
steamers  to  Europe,  making  five  trips  a  year,  and 
a  direct  line  to  New  Yolk  making  three  trips  a 
year,  both  subsidizrd  by  the  Province.  The  trade 
ia  large  and  increasing  rapidly  and  Manaos  is  des- 
tined to  become  an  important  center  for  the  trade 
of  the  interior  of  Braxil  and  Ihe  adjoining  coun- 
tries. 0.  H. 


POLLUTED  SCHUYLKILL  WATER. 

Philadelphia  Is  having  something  of  a  scare  tills 
week  over  the  prospect  of  having  to  contend  with 
a  volume  of  polluted  water  which  in  ifs  course 
down  the  Schuylkill  must  soon  reach  the  pump- 
ing station  of  their  waterworks  at  Fairmount. 
At  Reading  and  Potlstown  the  fish  were  dying  In 
considerable  numbers  from  the  effects  of  the  water, 
and  the  water-works  authorities  a:  other  points 
lower  dtiwn  were  watching  with  a  good  deal  of 
interest  for  the  signs  of  pollution  or  poisoning. 

the  Norristown  Water- 
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!  there  is  no  occasion  for  a  scare,  and  supply,  or  in  tlie  case  of  a 
be  ascribe*  the  whole  tiouble  to"un  Increase  iu  j  "J^j  quantity of  water  pas. 
the  pumping*  from  •>!»!  coal  mint*,  and  a  decrease  j'a^n^'-ue  the  pnssu 

in  tin-  amount  of  limestone  water,  its  natural  »eu-  wh«n  no  outlets 


tralixcr."  The  pumpiigc  from  tlie  Pennsylvania 
Coal  mines  all  contain  more  or  Its*  diluted  sul- 
phuric acid.   Tlie  superintendent  say»  : 

Just  above  Reading  two  line  limestone  streams 
used  to  empty  into  the  Schuylki  1.  Last  year  the 
Beading  people,  in  order  to  have  a  pure  water  sup- 
ply, stopped  one  of  iluwr  streams  from  flowing 

i  the  nvcr  and  u*ed  it  an  a  leservoir.    Perhaps  mini 


if  this  hud  not  been  dour  there  would  still  u- 
enough  lime.i(one  iu  the  river  to  neutralize  the 
acid.  But  canal  uieu  report  that  the  acid  dis- 
charges have  beeu  increased  by  the  emptying  of 
an  old  mine  belonging  to  Church  &  Co.,  which 
has  not  been  pumped  Tor  twenty  years.  Now  the 
n&h.  not  belug  able  to  pet  ihe  proper  amount  of 
oxygen  through  ihelrgilla,  are  suffocated  and  may 
be  teen  all  along  the  river  about  Pottatown,  I  am 
told,  coming  to  the  surface  and  gasping  in  thrir 
efforts  to  gel  air.  They  breathe  the  sulphuric  ncul 
gus  and  are  lulled.  Between  hen-  and  Pottsinwn, 
however,  theie  are  a  uumber  ot  limestone  sin-ams 
which  flow  lotil  the  rlvei  and  must  have  a  neutral- 
izing influence  if  the  acid  continue*  to  come  <inwn. 
But  a  little  sulphur-c  acid  ib  not  very  danger  u». 
It  exists  in  very  minute  quantities  in  most  water* 
and  is  an  important  Ingredient  in  most  medicine  *. 
As  human  beings  do  nut  breathe  through  their 
gilh  thev  would  not  be  affected  in  the  mok'  way 


steady  flow  where  an 
out  ot  any  outlet  in 
nstant  hi  a  •  of  Hip 
is  always  le-s  than 


Practically,  there  .-.re  only  two  classes  in  which 
pressure  can  I*  considered.  Those  ca-es  in  which 
the  head  of  supply  is  nearly  constant,  and  those  in 
which  the  head  of  suppiy  may  be  varied  at  will, 
as  ihe  re«l  pressure  at  aey  point  is  alwats  vaxietl 
by  the  flow  at  the  neighboring  outlets.  We  have, 
then,  only  to  consider  h  >w  the  head  of  supply  mas 
be  varied,  and  how  the  variation  at  anv  given 
in  the  distribution  system  may  be  affected 


thereby, 

Variations  in  the  hen  I  of  supply  may  be  pro- 
duced by  ihe  following  methods: 

By  increase  in  speed  of  pnmps  used  for  snpplv 
until  the  increase  of  pressure  is  such  thai  the 
pumps  slacken  speed  »g*ui  and  continue  to  deliver 
the  quaniiiy  imo  the  distribution  which  flouts 
from  the  openings  thereof,  and  by  actual  change 
of  the  supply  from  one  level  to  another. 


varia- 


RE  PlloDCrEI)  BY  I 
PC  MP*. 


I  have  no  reason  to  believe  that  we  will  experi- 
ence any  difficult*  here  «t  Norristown.  but  even  if  I  ^ 
we  do,  I  think  Philadelphia  will  escape,  for  from  I  .,< 
hoiv  to  <  "ii-chohocken.  a  distance  of  three  miles, 
the  limestone  strata  again  crosses  the  river  and 
forms  its  bed  and  the  muter  has  to  flow  over  it. 
I  think  it  may  be  salelv  assumed  that  there  will 
be  nothing  in  the  river  coming  down  from  above 
which  will  make  the  water  you  get  at  Philadcl 
plna  any  woise  than  it  is  already." 

Meantime  the  Philadelphia  officials  and  medical 
men  are  considerably  exercised,  and 
already  been  mm!  up  the  river  to  make  every  exer- 
tion to  obtain  a  satisfactory  solution  of  the  diffi- 
culty. A  number  of  theories  have  been  advanced, 
of  course,  and  it  la  hoped  that  the  Impurities  will 
be  so  dissipated  and  neutralized  before  reaching 
Philadelphia  that  no  bad  const quenw-s  will  ensue. 
Ore  result  of  the  scare  will  be  to  draw  attention 
to  the  steady  and  increasing  pollution  of 
mkiug  water  by  the  discharge  of 
along  the  Schuylkill,  and  there 
» ij  powihly  be  enough  influence  brought  to  bear 
i  the  evil  for  a  time  at 


THE  AMERICAN  WATER-WORKS  A8SOCIA 
TION. 


The  repert  of  the  second  an 


■  I  , 


Association,  held  at  Columbus.  0.,  March 
14,  IS,  and  16  last,  is  just  received.  In  a  prelimi- 
nary note,  the  Secretary.  J.  H.  Decker,  slat  w  that 
owing  to  the  crude  and  almost  useless  slate  of 
the  stenographer's  oopv  of  the  minuLea  of  the  meet- 
ing, he  has  born  obliged  to  rely  very  largely  on 
bta  memnry  for  his  report,  a  circumstance  to  he 
deplored  somewhat,  as  the  proceedings  of  this  and 
similar  associations  are  beginning  to  embody  au 
large  and  valuable  a  collection  of  fact*  and  expe- 
riences of  actual  work  that  they  ought  to  lie  given 
as  complete  as  possible. 

The  report  consists  of  an  octavo  pam  plilet  of 
sixty  pages,  and  is  illustrated  with  several  large 
diagram*  relating  to  the  subjects  treated,  and 
wb.ch  cannot  be  represented  here.  Among  the 
subjects  discussed,  that  ou  "Pressure  Systems"  committee  b 
was  the  first.  It  was  given  in  Ihe  form  of  a  repnrt 
from  Mr.  T.  J.  Whitman,  chairman  of  the  com- 
mittee oil  the  subject,  and  was  as  follows: 

rilEBSUKE  KVHTEXS. 

The  word  "  pressure.'"  applied  to  water-works, 
is  usually  intended  lo  mean  the  pressure  in  the 
distribution  pipes  tending  lo  burnt  them,  and  is 
usually  expressed  iu  |>outid»  per  square  inch,  or  in 
feci  in  height  of  a  column  of  still  water  whose 
weight  on  a  square  inch  of  I  Kane  is  the  pressure  in 
pound*  avoirdupois  |*r  square  inch. 

Th.-  heiul  of  supply  mav  bo  pastured  either  by 
actually  taking  the  «*ater'from  a  level  higher  than 
the  distribution,  or  ly  forcing  it  into  the  distribu- 


Atevrry  stroke  of  a  pump  a  change  of  pressure 
occurs  in  the  force  main  near  the  pump,  and  to  a 
lean  degree  a  change  occurs  in  the  entire  disrrihu- 
linn.  To  lessen  Ibe  extent  of  such  changes  air 
chambers  are  placed  o-i  the  pump  discharge,  and 
in  some  cases  upon  the  distribution  system,  al- 
though their  objret  is  then  to  lesjen  the  effects  at 
changes  in  the  flow  of  water  in  the  distribution 
caused  by  changes  of  opcniDgs  or  of  speed  in  the 
pumps.  For  tlie  sime  purpose  relief  valves  and 
nd  pipes  are  place  !  on  the  fmce  main  to  prevent 
tden  changes  of  pressure  iri  the  distribution. 
Elevated  storage  reservoirs  act.  of  course.  **  equal 
ixersof  pr.*surv.  but  servo  also  another  purpose 
in  storing  water,  and  thereby  contributing  to  ihe 
permanence  of  the  supply. 

When  no  relief  is  given  to  the  distribution  other 
than  the  air  chambers  of  the  pnmps,  laige  changes 
of  pre?  sure  are  continually  occv  rrmg. 
rl  he  choice  of  means  to  amend  is  to  be  governed 
expert  has  entirely  by  the  external  conditions  as  to  the  cost 
of  consaiuction  and  opciation.  and  who;lnr  it  is 
desired  lo  make  large  change*  of  pres-ure  in  the 
distribution  or  AOs,  It  may  lie  reganliil  as  a  fixed 
fact,  that  low  pressure  in  the  distribution  pipe- 
l--nd~  to  reduce  waste,  and  that  high  pressure 
tend*  lo  increase  it.  and  therefore  this  i*  on  im- 
portant item  if  high  pnssure  f.-r  fires  is  required, 
an  J  also  at  what  elevation's  such  pri  saurc  is  re 
quired,  'llie  extent  of  the  distribution  is  also  a 
veiy  Important  factor,  and,  of  course.  Iho  size  of 
the  pipes. 

In  cuaee  where  the  cost  of  construction  and  o|e 
eration  1*  nearly  Ihe  sum.-,  the  order  of  prefer,  nee 
is  considered  by  your  commiiteo  to  be  the  billow- 
ing, for  constant  head  of  supply: 

Storage  insorvoirsof  large  cn|mcity.  of  which  the 
worki*  at  Baltimore  are  an  excellent  example. 

btoiage  reservoir*  of  small  cn|>Mcity,  of  which 
Cleveland  may  be  considered  an  iliu-t  ration, 

Storage  aiai'ul  pipe*  <»f  large  capacity,  as  at  San- 
dusky. 

Stand  pipe*  of  small  capacity,  of  which,  per- 
haps. Louisville  may  lie  taken  as  the  best  exam- 
ple, for  although  an  extensive  storage  ri  ser- 
vnir  is  used,  yet  the  water  is  pumped  to  a 
elevation,  ano  passes  up  one  portion  of  the 
pipe  and  down  the  other. 

Air  chambci*  in  place  of  stand  pipes,  of  which 
the  coiuiiottce  luivr  no  personal  knowledge.  For 
widely  varied  pressures,  the  order  of  preference  is 
aB  follows: 

Storage  reservoirs  at  different  elevalions,  of 
which  the  woilu  at  Cincinnati  would  afford  the 
best  exempli 


agof  I 


Storage  reservoirs  for  Inw  pressure,  and 
pipe  fur  high  pressure,  a*  at  llenderson.  Ky. 

Stand  pipes  of  small  capacity,  of  which 
are  many  example*  where  variations  of 
can  be  made  bv  the  pumps,  hut  very  few  whtre 
such  changes  can  he  rapidly  made. 
Air  chamiier*.  on  the  dUtiibulinn  of  which  your 
jers  -ual  kn-'wledge. 

lee.  pumping 

rectly  into  the  mam*  withuul  relief  should  only 
rescued  to  wheu  no  other  ex|*dient  can  be  re- 
swrlcdto  w  ithout  largely  increased  r»st. 

The  annusl  cost  of  tiperalirur,  other  thingB  being 
njuul)  will  be  nearly  in  the  order  given  abtve. 

As  a  msthod  of  examining  ihe  flow  of  water  and 
po-ssuie  in  the  distribution  pipes  the  committee 
venture  to  add.  a*  an  ap|>cndtx  iri  their  report,  a 
valuable  paper  bv  Mr.  M.  L.  liolman,  C,  E..  mem- 
ber of  the  Aa-uiciatioii,  which,  nlihotigh  written 
and  printed  for  another  body,  is  yet  considered  a* 
a  desirable  addiliou  to  their  labors. 


trit.ution  to  Ihe  literature  of  hydraulics,  is  of  con 
siderabte  value  as  bringing  together  a  number  of 
valuable  formula-,  tho  chief  authority  on  the 
I  subject  consulted  was  the  little  book  by  Oeo.  A. 
|  Ellis,  entitled  "  Work  Done  by.  and  Power  Re- 
quired fur  Fire  Streams,  as  determined  by  Experi- 
ments made  in  the  Springfield  Fire  Department 
by  Chief  Engineer  A.  P.  Leshure."  • 

A  question  arose  iu  the  discussion  of  the  paper 
a*  to  the  accuracy  of  Ellis'  tables,  and  Mr.  W.  C 
S  ripe  slater!  that  after  careful  examination  ho 
had  found  the  tables  absolutely  correct,  and  con- 
sidered the  book  worthy  the  consideration  of  every 
water,  works  manager. 

Tlie  Cnmmi  tee  on  -  Records"  called  from  Mr. 
J.  J.  R  Croes  the  statement  that  he  bad  been  for 
some  time  engaged  in  collecting  Tor  publication  in 
Esoikeebiko  .New*  just  tho  informatiou  called  for 
in  the  Report.  He  thought  the  collection  made 
by  himself  would  fully  cover  the  ground,  as  be 
did  not  propose  to  stop  until  he  bad  obtained 
statistic*  from  every  water-works  in  the  Union. 
As  the  statistics,  when  completed,  would  be  pub- 
lished in  book  form,  the  result  of  the  discussion 
was  tlie  acceptance  of  the  Report,  and  tliat  tho 
subject  matter  be  referred  to  a  committee  consist- 
ing, of  Messrs.  Cnx-s  and  Wood,  with  the  request 
that  Mr.  Crocs  embody  the  facta  in  hi*  '-  History 
and  Statistics  of  American  Water-Works." 
am  caxMBERH. 

Mr.  Platt,  of  the  Mohawk  and  Hudson  Manu- 
facturing Company,  spoke  at  some  length  from  his 
experience  of  the  tm  porta  nee  of  air  chambers  in 
preventing  the  bursting  of  pipes. 

cussion  bHows  that  the  use  of  sir  chambers  on 
street  main*  is  practically  unknown  to  the  mem- 
bers of  the  Association.    At  Kansas  City,  being 
very  much  annoyed  by  the  uso  of  elevators,  and 
the  air  chambers  at  the  pump*  being  small,  be 
p'.aoed  one  on  the  main  about  midway  between 
the  works  and  the  center  of  the  city,  choosing  a 
location  where  It  was  honed  that  the  air  from  the 
main*  would  keep  it  supplied.    Unfortunately  this 
did  not  prove  to  be  the  R,se.  and  it  soon  filled  with 
water.   While  in  use.  however  (which  la  as  much 
of  the  time  as  the  biuim-m  of  the  street  aupeiin- 
tendent  will  allow  taking  care  of  it),  it  has  proved 
a  very  valuable  adjunct  to  tlie  system,  taking 
away  all  pulsations  from  the  mains  and  leaving 
the  actions  of  the  pumps  almost  as  smooth  and 
uniform  as  if  pumping  direct  into  a  reservoir.  In 
his  opinion  the  real  need  of  Ihe  direct  pressure 
system  U  something  of  this  kind  which  will  act, 
so  to  speak,  a*  n  balanoe « heel  to  the  whole  sys- 
tem, and  the  nearer  it  can  be  placed  to  the  location 
of  disturbance  of  pressure  the  inure  effective  it  will 
Ik-.   The  inertia  of  water  in  long  line*  of  pipe  with 
its  attendant  wnier-ram  is  so  great  that  such  relief 
is  not  only  a  matter  of  convenience,  but  will  prove 
on  investigation  worthy  of  being  called  a  matter 
of  nrc'ssity.    In  this  connection  he  would  state 
that  he  has  patented  a  stand  pipe  d-  signed  for  this 
purr.oKe,  ard  which  Is  at  the  service  of  any  member 
of  the  Association  without  royalty.    The  rcmison  for 
excessive  pressure  on  a  pump- barrel  far  exceeding 
in  some  cases  the  effect  produced  on  the  m  i-umu- 
labir.  [*,  that  the  great  weight  of  Ihe  plunger  nntl  it*, 
tnad  may  not  be  able  to  respond  lo  the  sudden  shock 
of  tlie  plunger,  by  reason  of  the  time  of  i" 
of  the  shock  not  being  sufficient  to 


The  title 


thin  by  pumps  driven  bv  extenuil  power. 

At  any  given  point  iu  a  system  of  distribution 
pipe*,  the  pressure  must  either  be  constant  or  va- 

Tho  former  ouly  occur*  either  when  no  Collier  Lead  and  Oil  Works,  St. 
ia  open,  and  there  is  a  constant  hc-d  of  |  paper  is  illustrated  by  flnediagr 


f  this  papi-r  by  Mr.  II  ilnian  is, 
"Graphical  Methods  of  Studying   Efficiency  of 
Water  Distribution  Systems  and  Performances  of 
I-'ire-Engiiien,  a*  Illustrated  by  the  Burning  ot  the 
Louis,  Mo."  The 


Air,  when  confined  with  water  at  high  pretwurs?, 
seemingly  commencing  at  about  80  II.--.  prx-sati/p 
and  increasing  with  the  pressure,  is  absorbed  by  ^ 
water,  so  the  *iMu-e  is  sooner  or  later  filled  cniiipi^ 
with  water.  The  difficulty  of  keeping  air  chain  U  r, 
charged  under  high  pressure  is  no  d  >ubt  the  c&us* 
of  their  heing  omitted  with  a-cumulators,  sap  hick 
are  i  n  such  cases  intended  to  iicrform  the  work  of 
both. 

Mr.  Hricws  said  very  large  air  chambers  were  In 
use  in  his  works,  and  he  bad  never  noticr-d  ony 
vibrat  ion  of  the  needle  except  when  some  leak  wan 


Jr.,  of  Brooklyn,  on  the  i 


•  Foe  sal.  at  tin.  « 


Prtootl  M. 
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Ject  of  "Plumber's  Work."  respoude-,1  in  a  very 
able  manner,  detailing  the  dilucultie-s  and  lew.™  to 
which  water  cotu]Hinlc«  were-  subjected  by  reason 
at  the  faulty  work  or  plumber*. 

Hh  VV.  C.  bTRIrl,  of  Keokuk.  presenUil  a  pats-r 


water  motors. 

Mv  shrrt  rxpr-rirneo  of  five  yearn  aa  a  water- 
works man  has  taeisht  me  that  we  are  subject  tn 
many  initiositiniia  at  the  hands  of  our  patrons. 
Home  will  make  contracts  for  §|«-ciGc  MUpiO* 
and  use  the  water  for  other  puruo-e-.  In.lU  rmii- 
ralely.  Many  wu-tc  water  in  a  liundreel  nays— 
leaky  pir«*  running  at  night  to  prevent  free-ring— 
c.-reli  ssm  &s  in  manipulating  baths,  water  clemet*. 
anil  other  appliances,  etc..  .  tc.  But  for  cool,  de- 
liberate, unqualified  imposition.  <■  -in t n»  t i- 1  on-  to 
the  water  motor.  These  aiv  adve-tlLseel  to  be 
economical  aivd  •  fT.-ctin — running  at  a  very  small 
exj*n-e  for  water,  in  foct  (if  you  hike  the  ipse 
dixit  or  the  dealer)  anywhere  if  it  be  only  a  little 
damp. 

I  have  before  me  an  editorial  rlipticel  from  a 
newspaper  published  in  Iowa  to  thin  effect. 

OCK  New  MOTOR-  —  About  two  months  since  we 
dispensed  with  our  thr.i-hnrsc  power  engine,  and 
cotnroenced  running  our  pn-saex.  consisting  of  a 
80  X  08  CeHtrell  *  Rnhrork,  one-hilf  and  one- 
quar  er  medium  Gordon's,  bv  one  nf  Tuerks  No.  S 
(8  inch)  Hydraulic  Motor,  and  so  far  have  every 
reason  to  he  satisfied  with  the  change,  the  Motor 
working  to  our  entire  satisfaction.  The  expen«e 
for  fuel  and  oil.  to  say  nothing  ol  the  time  re- 
quired to  attend  to  the  rnginc,  by  the  old  prnrese. 
averaged  twemy  dollars  per  month,  while  the 
water  tax,  at  flfteen  rents  per  thousand  gallons, 
accurately  meters,  foots  ttn  ae-v.  n  tl..||.n  and 
eighty  ceuta  |*r  month.  We  are  -utUftVd  these  j 
rnctors  are  cheaper,  sufcr  and  more  couveiiieni  I 
llwn  »t earn,  ami  i"at  t hey  can  lie  U'eel  to  advan- 
tage* tn  towns  an  1  cities  having  water-worku)  tn 
propelling  machinery  requiring  fire-horse  power 
or  less, 

(Putting  faith  in  the  truth  of  thU  statement  we 
were  indue  d  to  contract  for  a  supply  0  water  for 
a  precisely  similar  mutor  fur  the  consideration  of 
$130  pat  annum.) 

Now,  sir.  I  contend  that  that  it.m  was  paid  for 
oy  I  lie  motor  man  to  advance  the  site  of  his 
machine,  ax  a  pioof  or  which  that  identical  motor 
i.  now  inoi.erai.nn  at  the  some  locality,  ond  the 
nam-  water  cotnoany  now  charge  $&W  peer  annum 
for  water  to  run  it. 

A  motor  on  the  piston  and  cylinder  principle  is 
comparatively  honest,  but  a  rotary  one  is  the 
great* -si  waster  or  water  in  existence.  If  nature 
fomislie-el  the  water  at  sufficient  a'litude  fnun  the 
motor,  it  alters  the  case:  but  if  direct  pressure  is 
the  principle  of  the  water  works,  or  waler  has  to 
be  rruni|M-rd  to  a  reservoir  to  produce  the  head, 
then  I  a»*crt  that  a  rotary  water  motor  is  the 
most  patent  mode  of  expending  much  power  to 
produce    little    effect    in  the   whole  range  of 


A  banquet  at  the  Neil  House  followed  the  ad- 
journuu  ut  of  tlx  convi  ntM.n. 

omitSfi  FOR  I8H2-8. 
/  'resident. 

Ont,  J.  T.  Foster,  Chicago.  III.  (Union  Stock 
Yards  i, 

IVcr-  F'resiiten  tn. 
J.  ti.  Rrigg«.  Ten.-  Haute-.  Ii.d. 
W.  C.  Stripe.  Keokuk.  Ia. 
J.  J  me-  It  l  roes,  New  Y..rk  City,  N.  Y. 
TbnilN*  J.  Bell.  Cincinnati.  O. 
Edwin  Darling.  Pa«  lue  ket.  R.  I. 

-ieerrrfeirje. 
J.  H.  IVckrr.  Hannibal.  Mo. 

liaWRTi 
Horatio  IJ.  Wool.  St.  Louis,  Mo. 

fj-nndie  fommittre. 
Officers  above,  ex-ogtcio. 

Tin-  tliiiil  annual  meeting  will  he  held  at  Buf- 
falo, N.  Y.,  March  15.  16  and  17,  1883. 

Tones  run  PTtnmtTm  at  m  \  i  )i K.rrixej. 
I.  The  consumptioti  of  smoke.  or  smoke  bu-ners 
of  wiiti-r-wnrks  hnilcn-.  Ira  A.  Holly.  Burlington. 
Ia.  II.  The  relative  cconomi  of  constant  anel  in- 
termittent pumning.  W.  C.  8trl|>c.  Keokuk,  In. 
III.  The  methods  if  filtration  of  waier  iu  use  in 
the  Unites]  Stairs  and  Europe-,  with  details  of  con- 
strucf  ion.  cost  and  efRci.  ncy.  J.  James  K.  Crocs. 
Ne  w  York  city.  IV.  The  relative  economy  t< 
towuu  of  a  supply  of  water  under  municipal  con 
tml:  and  under  control  or  private  e-orporatlons.  J. 
|G.  BrUga,  Terr.- Haute>.  Iud.  V.  Plumbing  work 
n»  effe-e-t  on  the  hcalili  of  the  latuilv.  Peter 
1  Milne.  Jr.,  Uiotiklyu.  N.  Y.  VI.  Tlie  iq«-ratinn  or 
i.ydiaiilie  elevator.:  difficulties  found  iu  thrir  ser- 
vice *ud  reine-tlies  for  the  same:  also,  amount  of 
w*ter  ea  -d  hv  water  mo l or 8  suppheel  from  mains. 
B.  V.  Jonen.  "Kansns  City.  Mj.  VII.  Subsidence 
and  nittullen  ol  western  rive-r  watere.  and  avail 
abilt  y  of  natural  Mow  into  altering  wells  and 
fffll'Hi*.  C).  W.  Pars-.n^,  Kans-nCity.  Mo  VIII. 
Thftiaeof  lr-.n  or  steel  tank ■•.  J  Bell.  Ciuciunali.  O. 
IX  Sy^teuijtie-  compilation  of  j  naual  reports.  J.  T. 
K-s-te-r,  Cnnsgo,  III.  X.  Kcinrds  of  engine  duties. 
Prank  W.  Hollv.  l>sk|sirt,  N.  Y.  XI.  How  can 
the  quantity  of  water  leas  ing  throuuh  a  water 
main,  wliicti  is  in  operation,  tie  ascertained.  Uco. 
A.  Pliin.  SpriiiKlielel,  Mass.  XII.  How  important 
a  facior  in  the  eemnoutir  management  of  wate-r- 
wo  ks  is  engine  eleitv?  Is  its  im)*ort4uce  over-esti- 
niaiesl  or  br.  ught  [nrwartl  so  us  to  cause  le  ss  con- 
sideration of  eHh«r  iui|ioitunt  items  of  cc-  nouiy 
tlian  «)iou  d  be  given  tln-m.  Pmf.  <  :has.  A.  Hmitn, 
Kt.  Louis.  Mo.  XIII.  kepu  r  and  maintenance  of 
machinery,  valves,  hydrant-,  etc.,  data  anel  com- 
parative cost  of  maintenance  of  different  pumps, 
v.. lv.-»,  hydrants,  etc.,  wilii  olsaervations.  Thus. 
J.  Wnnman.  St.  Louis.  Mo. 

The  President  stated  that  the  Kxecutive  Oun- 
mittee  had  selected  these  from  among  the  many 
topics  presented  for  their  consiih-ratioo,  and  in 
m. iking  the  assignments  had  dune  hi  to  the  be*t  of 
Ihe-ir  j ...  1 1 1 1 i-i it .  He  tiopesl  that  each  member  to 
whom  a  topic  had  be-eu  named  would  fulfill  his 
duty  to  tho  ls*t  of  his 


Schon,  Cail.  Toledo,  Ohio. 

hhrmuir,  Wdhatu  B-,  New  Bedford,  | 

.Smith.  (Tinrhs  A..  81.  Louis.  M<>. 

Stanley,  Orson  O..  Cimon  t  ilv.  Col. 

8't-vi.m.,  0.  C.  Ne  wport,  R.  L 

Sirqie-.  VV.  C..  Keokuk,  Iowa. 

Wans.  Sylv.-Her.  St.  Louis.  Mo. 

Whitman,  TI  iimas  J.,  St.  Louia,  Mo. 

Wing,  Kreel,  Kansas  Ciiy,  Mo. 

WoesI,  Horatio  D..  St.  Louis.  Mo. 

Honurum  jfilpgr*. 

Biugl  am  *  Morgan,  Buffalo.  N.  Y. 
Blake,  (ieo.  V.  M  lV-  CV...  Xew  Yotk  at 
l  handler  &  S»  111,  Buffalo.  N.  Y. 
Cine  niinti  and  Newport  Iron  and  Pipe  Co.,  New- 
Mrt,  Ky. 

I  lower.  J  imcs.  Detroit.  Mich. 
Oaskih,  II.  P.,  Wkport.  N.  Y. 
Ouulda  eSr  (Ktrnnde  r.  St.  L-.nls,  Mo. 
Jere-cki,  lines  ft  O-..  Erie.  Penn. 
Long.  I>  nnis  et  Co..  L  uinville.  Kv. 
Ludlow  Valve  M'i'gCo..  Troy.  N.Y. 
McNiel,  A.  II.,  Burlington.  N.  J. 
Mich.  1  on.  Jumi  s  P..  Gloucester  City.  N.  J. 
Mohawk  and  lluelson  Mf'g  (  o.Wsterfoid,  N.  Y. 
Mott  J.  L.,  Iroo  Works.  Sew  Yoik.  N.  Y. 
Mm  Her,  H„  Decatur.  Ul. 
National  M.-u  r  Co..  New  York.  JT.  Y. 
Nelson.  N.  O.  *  Co.,  St.  Loo  is,  Mo. 
Onlo  Pipe  c...,  Columbus.  Ohio, 
ldplev  A.  Kimloll,  St.  Louis,  Mo. 
K.sesevelt.  C.  II.,  New  UMThelle.  N.  Y. 
Shickle,  Harrison  &  Howard  Iron  Co..  St.  I 
Mo. 

Union  Water  Meter  Co.,  Worcester.  Mats. 

Wood,  R.  D.  &  Co.,  Philadelphia.  P  i. 

Tho  K  .p  irt,  which  should  be  read  by  every  per 
son  interested  in  water-worka.  can  be  obtained 
from  the  Secretary.  J.  n.  Decker,  Hannibal,  Mo. 
No  price  is  named,  of  course,  but  it  would  be  as 
well  to  etu  iesw-  fifty  cents,  is  it  is  worth  it.  and 
the  expe  nds  of  the  Association  ate  very 
able. 


that  -  M. 

■ 

of  fU 


Oiven  that  your  motor  is  b-ea'cd  M  ft.  above 
your  pumps,  you  lewe  by  so  raising  the  water,  and 
by  filctlou  2&  to  .Ml  lbs.  }kt  ini  h,  nnel  greau-r  le«s 
still  in  proportion  to  all  it  ate  and  dMMQti 

Aga'ti.  all  rotary  motors  have  mtn-h  slip— the 
power  secure-el  being  only  bv  iiniwct  or 
m  em  the  periphery-  of  the  wlioe-1— pres- 
,..  prrse,  having  but  little-  to  do  with  it.  All 
things  considered,  I  hold  that  from  '.  to  ^  of  the 
power  taken  from  th«  water-works  engine  is  lost, 
and  not  at  all  utilixed  by  the  motor.  I  have 
anlved  at  this  conclusion  by  means  of  annul  •  i 
p  riment  and  know  that  I  am  correct.  If  others 
eleiubi  this,  let  them  make  the  experiment  nnil  I 
will  cheerfully  acknowledge  my  error  if  such  be 
feiunel.  At  any  rate  the  subject  is  of  interest  to 
all  of  us.  and  the  truth  ia  what  we  are  in  a  arch  of. 

Mr.  J  ohm  C.  Keuxt.  President  of  the  National 
"Water  Meter  Co.,  New  York.  then,  on  invitation, 
read  a  very  able  paper  on  "Thn  Bt-ne-tita  of  the 
Meter  System  as  Shown  by  Practical  Results,''  a 
copy  of  which  r-an  be  had  by  addtessing  Mr.  Kelley 
Ml]  Chambers  street.  New  Yeirk. 

Mr.  Thomas  J.  Beix.  Chairman  of  the  Cora- 
Duty,  made 


on    th*    subject  of 


time 

his  Waste  Water 
proved  very  suc- 
cessful iii  Cincinnati,  O.  Mr.  Ira  A.  Holly  read  a 
pap3r  na  "Ritet  an  I  Revenues,  Wastage  and 
Meters."  Mr.  J.  Q,  Briggs,  of  Terre  Haute,  rcael  a 
t«|»'r  on  ••Experience-s  in  Buying  Water- Works 
Machinery."  The  topics  for  the  next  mee-fing, 
•which  b  to  be  held  at  B-iff  ilo,  N.  Y.,  March  1.1,  16 
and  17,  18158,  will  be  found  farther  on. 


1.1  -T  OK  MLMDEH.-i  OF  THE  AUCJUCAX  WAT 
ASSOCIATION. 

Acfirc  Umber*. 
Axtell.  S.  P..  Columbus.  Ohio, 
Beldwin  John  R..  Montgoroi'ry,  Ala. 
Ball.  Phi.n-ns.  Worcester.  Mm, 
Belcke.  H.  t}.,  P.oria,  III. 
Bell.  Thomas  J.,  Cincinnati.  Ohio. 
Briggs,  J.  O.,  Terre  Haute-,  lnd. 
Brown.  Calvin      T  -led<.,  Uhio. 
Burnh»m,  William  II..  Batavia,  III. 
Cimi-n>n.  W.  L..  Memphis.  Tcnn. 
Cjiinoii.  H.  VV.,  Stillwuter,  Minn. 
a,uf,  M.  X  ,  Blisimiiigtem,  III. 
(lark,  H.  A..  Coieago  III. 

0  dbam,  KolsTt  J..  Clningn,  III. 
('roes,  J.  James  R  ,  Ne*w  York.  N.  Y. 
Darting,  lulwin,  Pawtuckcrt.  R.  I. 
Decker,  J.  II..  Hanilvil,  Mo. 

Da  Luce,  Win.  T..  Ciie^g...  III. 
DiHerty,  Frank,  C  >lumhus,  O  do, 
Drmahiie,  M.,  Deven|M>rt,  I-iwa. 
Dyer,  Sydne-y  M..  Imliana|Hilis.  Ind. 
Ellis,  Oi-irge  A.,  Hpringfie.d,  Mass. 
PosUt  J.  T..  CliicLgo.  III. 
Gray.  Carroll  K.„  St  l^uis.  Mo. 
Hnirison,  H.  U  .  Stillwater.  Mian. 
Hely,  Jolin  P..  St.  Ieoui-.  Mo. 
Ilolcomb,  D.  I..  Seelslia,  Mo. 
Holly,  Ira  A..  Burlington,  Iowa. 
Hollv,  Kr.nk  W.  Lxkport.  N.  Y. 
Holman,  M.  L-,  St,  Louis.  Mo. 
Iloline,  Rici.arel,  Jr  ,  De-nv.  r.  Colo. 
Hoyt,  Freel  E..  East  S-iginaw,  M.ch. 
Jones,  B  P..  Ksusas  Citv,  Mo. 

1  nine-en.  P.  H  ,  Lnckporl.  N.  Y. 
Milne.  P-ler.  Jr..  Bnsiklyn.  N.  Y. 
Molis,  William.  Muscatine.  lows. 
Moore,  Arthur  O..  Cincinnati.  Ohio. 
Pearsons.  O.  W..  Kansas  City,  Mo. 
Quiglev,  J.  B.  Atchieon.  Kan. 
Rueeler.  P.  William.  St.  Louis,  Mo. 
Ratekin,  William,  Jacksonville,  III. 


I- Wi.'ltK' 


A  Paris  despatch  of  the  1Mb  I 
De  Lb-sets  lca\esi  for  r^ypt 

Mk.  W.  J.  Wuabtu.x  is  chief 
Washington  and  Western  1 
at  Alexandria,  Va. 

Capt.  Jakes  B.  (iriXN,  c«r|Bi  of  engineers,  has 
been  assigned  to  duty  at  St.  Louis,  and  First  Lieut. 
WtujAM  II.  llixny  to  report  at  Willtt'n  Point,  N. 
Y„  for  duty  with  the  engineer  battalion. 

Grnehal  Qt  ixcT  A.  (iti.t.uoioi,  having  declined 
to  serve  on  the  coinmi-sion  (o  examine  and  report 
as  to  the  safety  of  the  N»  »•  Capitol  at  Albany.  Qov. 
Corned  has  appointed  Prof.  W11.LUII  P.  TSOW- 
BHroaE.  of  Columbia  College,  as  the  engineer 
nietubet  of  the*  commission. 

Tut!  Kinu  ur  Sum  laid  the  foundation  atone  of 
a  new  temple  a  few  weeks  age>,  making  a  brief 
speecJi  ou  the  occasion.  One  remark  was  especial- 
ly expressive.  "In  laying  it,"  said  his  Majesty," 
••  I  announce  that  iu  name  auall  .be — '  Praloui- 
mahorommarachauusaw  aii.'  " 

Mr.  Aljcxaxpbb  L.  MasKKY.  a  well-known  en- 
gineer of  Philadelphia,  died  in  London,  England, 
June  80,  aged  58  years.  Mr.  Maaaey  was  Presi- 
dent of  the  Boll's  (lap  Itntlmid  (Vimpany.tho  Penn 
Gas  Coal  Company,  the  Youghiogheny  Coal  Com- 
pany and  toe  Millwood  Coal  et  Coke  Company. 

The  family  of  General  Ajtdbicw  A.  Hi'xfhkkys, 
U.  S.  A.,  formerly  Chief  of  Engineers,  intend  to 
spend  the  summer  at  Rye  Beach,  New  Hampshire, 
where  General  V 

H.  HrvPHRKTS,  captain  Fifteenth  Infantry,  will 
accompany 
later  in  the  t 

Enqiscxr  Co  firs,  u.  S. . 
firmed  the  following  nominations  : 

.Army. — Corps  of  Engine-en* — Lieut. -Cola.  C.  A. 
Stewart  and  C.  E.  Blunt,  to  be  Colonels :  Majors  0. 
M.  Poe  and  D.  C.  Houston,  to  be  Lieutenant-Colo- 
nels ;  Additional  Second  Lieut"  O.  T.  Crosbie  and 
L.  H.  Bench,  to  be  Second  Lieutenants. 

Coboxrx  JoiiX  W.  BaRU>w.  Major  of  Engi- 
neers, U.  8.  A.,  met  with  a  narrow  escape  from 
death  re'cently  al  Nuw  Loudon  by  drowning.  He, 

Ilhan  assHtmt,  C.iptain  ALBERT  H.  Cohstocx, 

-re  in  a  email  skiff  going  from  the  dock  to  Um 
engineer  de-pa rtmeiil  aurveying  vesse-l,  Alice, 
which  was  moored  in  Shaw's  Cove,  when  the  frail 
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cmU  capszed.  and  th«  two 

cued  with  much  difficulty  just  in  time  to  save  life 
by  a  boat  arm  from  a  lug  ut  the  wharf. 

A  board  of  officers,  consisting  cf  Col*.  Zealous. 
B.  Ioweb  and  Jonx  Nlwton.  und  Lieut,  COL 
BMR  U  AwkjIT,  cups  Ol  i  nglt.ecrs,  has  been 
ordered  to  meet  at  New  York  City  to  examine  the 
following  officer,  for  promotion  :  dipt*  William 
Lfdujw.  Akprkw  M.  Dambxll,  Charles  J. 
A  U.K.N,  nnd  CtURUiS  W.  Raymond,  and  Second 
Lieut*.  Uaj»ry  F.  UvjIhir*  and  Jam**  U.  Waukr* 
corps  of  engine?  ra. 

MilJohx  Sctllkk,  President  nnd  principal 
owner  cf  the  Uuiou  Depot  Street  Railroad.  St. 
Louis.  Mo.,  has  been  appointed  Hernial  Manager 
of  the  Mm  -u:i  National  or  Palim  r  Sullivan  Nai 


oouet  o*   a  nvvim   t  until,  t*  mi  ii   t  to  i  o  t-  ioe  ,  m  >n 

water  supid y  from  the  Nile,  m  ar  i  airo  to  the  Utn- 
mu«,  distributing  the  same  in  two  branches  toSuea 
ar.il  Port  Said. 

The  supply  of  fresh  water  was  of  the  utmost 
importance   when    nitre  than   80,000  Uhorcrn 


Mexico,  where  his  head-quarters  will  he.  in  a  few 
days.  Hib  salary  will  be  #2ft.0H>  per  year.  Mr.  j 
flctJLLEX  went  West  from  St.  Lawrence  tkiunty, 
New  York,  and  is  well  known  In  the  West  as  a 
superior  railroad  man.  He  was  chief  contractor 
of  the  Missouri,  Kalians  &  Texas  under  Robert  8. 
STEVENH.  and  has  been  connected  with  other  road* 
iu  the  West. 

Dil  n.  W.RaYMo.nd,  Mr.  J.  C.  Bayijss  and  Mr. 
Charles  Macdoxald.  lepiesemlnga  joint  commit- 
tee  of  the  American  Society  of  Civ. I  Engineers, 
the  American  Institute  of  Mining  Engineers  and 
the  American  Institute  cf  Mechanical  Engineers, 
hare  isaurd  a  circular,  snnuunciug  that  it  is  pro- 
posed to  erect  in  the  Central  r,irk,  New  York,  a 
monument  to  Alexander  Hollcy.  This  monument, 
which  is  to  consist  of  a  suitable  pedestal  in  stone, 
with  architectural  and  symbolic  decoration,  sur- 
hy  a  portrait  hurt  in  bronze,  will,  it  is 
t  $10,000.  Mr.  Charles  Mac- 
r.  of  u2  Wall  street,  will  receive 
,  which  will  be  periodically  acknowl- 


vre  res- 1  and  mcky  bottom.  These  two  harbor*  are  sepa-  built  nn  the  shores  of  Lake Timsah,  to  protect  the 
ruled  (mm  each  oilier  by  a  hmad  causeway,  or  nutlet  of  a  second  canal,  which  carries  the  fresh 
artificial  isthmus,  now  joining  Pharos  to  the  main- 
land of  Egypt.  This  tr.ici  of  hind,  however,  on 
lh*  main,  is  of  no  great  worth,  lying  l*-iwe*n 
Lake  Mnrcolis.  to  tin- west,  and  ihe  Kay  of  Alsrti- 
klr.  eastward;  while  the  Cunopio  mmitli  of  the 

Nile  is  to  the  east  Inuitcen  miles  distant.    There  I  were  employed  in  the  construeti  n  of  the  canal, 
is  a  connection  with  t*e  Nile  1-y  the  Mahmou-  nnd  is  still  it  itcccseary  ol  lite  lor  the  towns  o-  Port 
dleh  Canal.' which   extends  from  Alexandria  to  Saul.  Isrnadia  and  Slit x.  as  well  as  tor  the  cngi- 
Futiah.  a  disiance  of    forty  light  miles.     The  nrvring  stall  wltich  kept;  the  canal  in  repair  and 
diBtaurf  to  i  turn  is  iilsiui.  one  hundnd  a.tn  thirty  J  (or  the  conn  nience  of  the  shipping,  considering 
miles  by  inilnay,  t.ut  it  is  a  journey  or  live  hours.  ;  that  a  supply  of  drinking  wntir  from  wells  c*n  be 
The  ancient  Pharos  lighthmi-e  is  at  one  extremity  oltt.tincd  at  one  or  two  pjicesnnly. 
of  th«isl«iidand  thtMiitslernlighlhouae  at  thcoiher.      England,  who  at  tir-i  opposed  the  construction 
The  Khedive's  rstlnire  nf  RiuM-l-Tin  Is  situated  tin  I  of  tin-  canal,  has  since  become  fnilynhve  to  its 
the  i-kind,  next  the  nnsh-rri  light-bouse  and  fort,   political  nntl  commercial   value  as  the  shortest 
The  Arsenal  is  at  t  he  1  unci  hnrnor  ;  the  Catacombs,  route  to  India,  the  distance  between  Hum  bay  and 
on  tile  Boulhein  shoie,  marking  the  i-lte  or  the  an- j  I,  union  having  been  reduced— compared  witu  th« 
cient  city.  The  interior  of  the  town  itself  presents  route  ronml  the  Cnpo— by  ahotit  7.1*10  milt-.  The 
i  no  feature*  of  interest.    There  are  the quays,  with  number  of  vessel-,  the  greatest  p*rt  Knglish,  roue 
J*"""  ' J, _  ,.!.„  ,.#  oltl-fasltioneil,  rather  squalid  houses  on  the  shore  from  1,477  in  1879  to  2.727  iu  1*81.    It  is.  tbcre- 
leave  lor  me  i-hj  or  of       Q1J  p  )rt .  |h<-  Ara|)  <)UJirt,.r-  ,u  Ul0  aautb.  fore,  a  matter  of  grav.  anxiety  whether  the  asiety 
sunn  of  mail  hovels  ;  the  cotton  market,  the  of  the  passage  can  be  depended  it|xin  in  a  ct.sis 
the  railway  statitm  atul  haracitft.  on 


canal  wa 

tb^same  side  ;  to  the  east,  farirg  the  New  Port, 
beyond  Fort  Nuptdron,  is  the  Urand  Square,  the 
P:jced> «  Consuls, or  Fr.uik  Stpjare,  formerly  called 
thePluoe  Muhomt-t  All,  which  has,  with  teveral 
stljaoent  streets,  come  in  Iv  chiefly  luhahitetl  by 
European  resident*.  It  was  in  the  Rue  ties  Sceur* 
"Sikkctel  llinnat."  in  thi*  quarter  of  the  city, 
thailhe  fiightful  riots  of  Kut  tlay.  June  II,  began, 
and  eitiuiltancoiiidy  in  two  other  places,  and  along 
the  Marina.  Ihc-'c  parts  of  Alexandria  seem  to 
have  been  quite  Mat  of  sight,  us  wed  annul  of  reoch, 
ot  the  Itritish  inivul  squudruu  lying  In  the  hatbor 
or  in  the  n«it^*r  madateed. 

The  people  of  AU-xandna.  a  various  mixture  of 
nations,  united  the  vanity  and  ihe 
of  theOteeks  with  It 


■•  DE 


B.  Samo,  the  well-known 
a  few  nights  ago  at  his  resi- 
,  a  suburb  of  Washington.  II. 
C.  after  a  long  and  painful  illness.  Colonel  Sauvi 
was  for  many  years  employed  on  the  Washington 
aqueduct,  in  charge  until  1HU8,  and  afterward,  un- 
til his  death,  as  assistant  to  Oenend  Babcock  and 
Colonel  Casey,  corps  of  engineers,  the  control  of 
the  aqmduct  having  been  translerred  by  law  to 
the  Chief  of  Engineers.  He  was  a  gallant  oHioer 
during  the  late  war,  and  after  his  assignment  to 
the  cluirge  of  the  aqueduct  took  a  deep  interest  in 
the  welfare  of  the  District.  He  bad  been  ill  for  a 
long  time,  and  was  brought  to  his  home  in  Henrgc- 
town  only  last  week  from  a  trip  which  it  was 
Imped  would  benefit  him.  but  which  failed  to  af- 
ford any  relief.  He  was  a  man  greatly  respected 
in  the  community,  and  bis  loss  will  be  deeply  re- 
.-Sational  /{epuNican.  IlasAinofon. 


of  the  Eivplian*. 

Half  the  population  of  the  city  wereawept  away 
by  the  plague  a.  d.  IM 

Curw-alla  ordered  a  ffcueral  massacre  of  the  cit- 
izens of  Alexandria  ufter  he  became  Emperor. 

During  tit  reign  of  Cnnstanllne  the  -u  ugjjles  be- 
tween the  orthodox  and  Asian  bishops  deluged 
the  capital  of  Egypt  in  blood. 

Lairing  the  reign  of  Valentinian  and  Valens 
50.UO0  Alexandrians  were  drowned  by  an  immense 
tidsl  wave. 

The  cilv  was  taken  by  the  Saracens  under  Am 
mn  after  "a  sirge  or  fourteen  months  and  a  loss  of 
•.'K.tMl  men  and  Ihe  famous  library  was  destroyer!. 
The  volume*  ot  this  unequalled  collection  were 
distributed  to  the  4,000  bolus  ot  the  city,  and  anrh 
was  their  incredible  multitude  that  six  months 
no*  barely  sufficient  for  the  consumption  of  the 
precious  fuel.  At  ibis  time  Alexandria  contained 
4,000  pabew.  4.000  hatl.s.  400  theatres. 1 2.01X1  shops 
for  the  sale  of  vegetable  f.tod  and  40.000  tributary 
Jews. 


THE  SUEZ  CANAL. 


DITCH." 


The  Suex  c»onl  is  one  of  the  greatest  arlcriee  of 
commerce  that  is  ai>t  to  he  more  or  less  forgotten 
■  ill  brought  to  notice  by  some  special  circum- 
stance, whicb  in  the  pn-sc-nt  case  is  the  tirospect 
of  trouble  between  England  and  Egypt.  Tne  work 
on  the  cfctial  began  under  n  charter  f.  r  ninety-uino 
Years,  granted  bv  the  Viccmv  of  Egvpt.  Novemher 
!Uith.  1«4.  in  I8.',».ai.d  oo  ihe  15th  oi  August  im, 
the  waters  of  the  Red  Sett  and  tin-  Metiilerranean 
were  mingled  in  the  Bitter  Lake*.  The  formal 
opening  of  the  canal  took  place  on  the  17th  of  No- 
vember, HSB9.  The  canal  proper  is  a  broad  and 
deep  salt-water  channel  without  Ineks,  exteatling 
from  Port  Said  to  Sues,  a  distance  of  about  100 
miles,  one-quarter  of  the  route  lyiuginthe-'lttkes" 
of  the  Mntnus,  in  many  of  which  exctvaliona 
were  nec.  saury.  The  width  of  the  canal,  except 
in  deep  cutting*,  is  335  feet  at  the  surface,  and  "8 
feet  at  the  bottom,  the  depth  of  water  being  26 
feet.  When  it  runs  through  high  ground,  as  to 
the  nonh  of  Lake  Tim««h,  the  width  at  the  surface 
ts  lift  feet,  with  sloppsof  S  to  I.  The  "frish  water 
car.nl."  to  which  allusion  is  frequently  mado  in 
the  cable  despatches,  and  wnich  was  designed  for 
purposes  of  transportation  and  to  supply  water  to 
Ihe  workmen  along  the  line,  begins  at  Zaeaxtg. 
nnd  carries  the  water  of  the  Nile  to  Suex.  It  la 
navigable  through  its  whole  extent,  changes  of 
level  being  overcome  by  locks.  At  the  Port  Said 
terminus  is  a  basin  half  a  mile  square  ;  at  •* 
similar  basin  protected  bv  a  bn-aawater,  tt 
of  water  in  each  harbor  being  2fl  feet. 

From  the  lollowing  table,  copied  from  t 
York  Herald,  st  owing  the  growth  of  the  traffic  of 
the  canal,  it  appears  that  in  ISM  nearly  half  the 
steam  vessels  and  much  more  titan  two-thirds  of 
the  steam  tonnage  of  the  world  passed  through 


IHTtl. 


THE  CITY  OF  ALEXANDRIA. 


D1X-U1IT1I1N 


i'lace— rrs 
TORY. 


The  city  of  Alexandria  was  founded  bv  Alex- 
ander the  Oreal  in  8X3  B.  C.  It  was  beautifully 
and  regularly  laid  out  and  in  the  height  of  its  pros- 
perity comprehended  a  circumference  of  II  ft  ecu 
intli  »  and  contained  81X1,000  free  inhabitants  and 
as  many  slaves.  The  city  lies  low,  and  the  approach 
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  this  great  artery: 

The  great  water-way  between  the  Mediterranean  , 
and  the  Red  Sea.  owing  to  the  war  in  Egypt,  has 
of  lute  again  been  brought  prominently  berore  the  lsTi*.! 
pulilic.    A  short  sketch  of  Its  history  will,  there- 1  }"P 
I  fore,  not  be  without  interest  at  the  present  mo-  JJ^-,  ; 
[  ment. 

In  almost  prehistoric  times  the  Eastern  branch 
of  the  Nile  and  the  Red  Sea  were  unit.  l  l-v  a 
canal,  made  under  Necho  ami  Ptolemy  Philnucl- 
idiua.  Traces  of  it  are  still  visible,  but  it  U  not 
known  wheh  it  ceaeed  to  be  a  navigablccommuni-  Ot  course  England  makes  the  greatest  use  of  the 
cation.  Suez  Canal,  bm  it  is  baldly  realised,  even  in  Elg- 

in modern  times  Napoleon  1..  during  his  so-  land,  how  Important  "  De  Le»-ep's  Ditch"  is  to  hor 
journ  in  Egypt,  conceived  the  idea  to  reopen  the  commei'ce.  In  187U  she  furnished  04  per  cent,  of 
i-anal  heiween  Oiro  and  Sri"X.  and  instructed  the  ihe  tooting*  which  sought  that  chanuel;  in  1871, 
engineer,  Leperc.  to  study  ihe  question.  Lepere  65:  iu  11*72,  70:  iu  1873.  till;  in  1874  and  1*75,  71;  in 
found  a  difference  or  30  feet  in  the  hvel  of  the  two  I8i8,  73;  in  .877.  78;  in  1^8,  78;  in  1871,  77;  in 
seas,  and  although  his  measurements  turned  out  18S0,  71.  and  last  year.  83  per  cent, 
wrong  afterward,  the  plan  was  abandoned  On  Nov.  23.  187%.  public  announcement  was 

Iu  t840.  M.  Linant  tie  Mellefonds;  in  1846,  En-  made  that  Lord  BeaconsHelJ  had  purchased  from 
fantlu;  iu  184",  M.  Tahibot  and  M.  Barrault  again  the  Khedive  of  Kgynt,  through  the  intermediary 
jiroposed  piercing  the  Isthmus,  but  could  not  Itutl  or  the  Rothschild*,  tor  the  sum  of  El.lWO.OOO.  176,-. 
any  oue  to  listen  to  their  proj-ets.  1  003  unit  of  400.000  shares  of  £30  each,  on  which  in- 

It  was  in  December,  IBM,  when  M.  de  I^sseps  vestment  j  per  cent,  interest  was  to  he  paid  till 

hen  ihe  share*  were  to  receive  in- 
To  teresL    England  receives  no  share  of  the  earnings 


rrnnean  is  the  reverse  Irtini  pictur- 

nains  of  the  ancient  city,  which  ;  fl,at  explored  the  desert  nl-nig  the  Isthmus,  aiitl  July  1,  IHIM 


from  the  Mtslil 
esque.    Hut  fev 

stood  on  the  weater.i  mainland  shore,  opposite  the  f'oiindTiie  e^biishment  of  a  canal  feasible. 

island  or  Pharos,  since  converted  into  a  |ieriinnula,  [  bis  Indomitable  energy  it  ia  due  that  the  works  '  of  the  canai  until  l»»i.  hui  she  receives  her  3  par 
are  now  extant ;  Us  extent  fiom  east  to  west  seems  weie  commenced  In  18«0,  and  the  new  water-  wnv  !  cent,  upon  her  shares.  There  are  three  gentlemen 
to  have  been  f.air  mi  es,  traversed  by  two  grand  opened  for  traffic  nine  years  later.  During  this '  who  represent  the  British  Oivernroent  on  the 
streets,  each  100  feel  wide.  The  Catacombs,  the  ttrae  Ihe  harbor  of  Port  Said,  on  the  Mediterranean  board,  Col.  Stoke*.  Mr.  Rivers-Wilson  and  Mr. 
public  cisterns  and  the  column  ended  in  honor  of  \  cn,j.  wa9  constructed  between  two  jetties  of  two  Stanlev.  The  two  former  gentlemen  attend  eve.  v 
Diocletian,  which  is  called  Pompey's  Pdlar.  and  three  thousand  Yards  in  length  respectively,  meeting  >if  the  board,  and  the  latter  is  a  resident 
with  some  portions  of  ihe  Roman  city  At  Suva,  the  Red  Sea  was  sufficiently  protected  director  in  Paris,  and  sends  the  Government  in- 
wall,  sllll  remain  to  att>  st  the  tradi-  from  adverse  winds  to  dispense  with  jetties  and  to  formation  of  evervthing  that  occurs  there.  Eng- 
tiuiia  of  classical  antiquity.    Alexan-lna  oweil  inclose  the  canal  between  two  qui  ys.  land's  total  investment  in  the 

its  wealth  and  prosperity  to  the  conformation  of 
the  sea  shore,  with  the  shelter  afforded  by  tliesmall 
Pharos  islet,  providing  a  commodious  harbor, 
called  by  ihe  Creeks  Funostos.  with  good  an- 
chorage in  deep  water,  on  the  western  aide.  The 
eastern  harbor,  though  it  is  called  the  Ni  w  Harbor, 
has  beeu  Utile  used,  being  exposed  to  the  north 
•  laandaiidl 


I  having  a  foul  i  p„n 


i  qui  ys. 

The  tract  of  low-lying  land  connecting  Africa  trifle  under  the  £4.0*0.000  voted  for  the  purpose, 

with  Asia  extends  about  74  miles  from  north  to  the  Rothschilds'  c  iuitnis*ioo  and  other  expenses 

south  and  is  composed  of  shell  limestone  rocks  coming  to  just  about  fltxi.o.io.     Of  the  5  per 

mixed  with  strata*  of  silicious  limestone,  and  cent,  on  the  purchute>  mouey  which  goes  into  the 

partly  covered  wiih  sand  or  wit  me.rshe-.    The  English  l n-asury.  I'.  |ter  cent,  is  applied  to  the 

deepest  cuttings  had  to  bo  made  near  El-Ouisre,  pivmeiit  of  ihe  debt* raised  to  purhaae  thD  sh«re». 

,r  Setapeum  and  Cluilouf.     Equi-distant  from  But  England's  interest  is  not  to  he  measured  by  a 

•I  Said  nnd  Suez  a  new  town,  Ismailia,  was  money  alt  ' 


Digitized  by  Google 


JPLT  IS,  1882. 


AMERICAN   CONTRACT  JOURNA1 


245 


GRANITE  BLOCKS. 


Granite,  baring  little  grain,  can  be  cut  In  Mock* 
of  almost  an;  lice  and  shape.  Specimen*  a*  much 
as  eighty  feet  long  hare  been  taken  out,  and  trans- 
ported great  distance*.  The  quarrying  Is  done  by 
drilling  a  series  of  small  hole*,  tlx  inches  or  more 
deep,  and  about  the  same  distance  apart,  inserting 
steel  wedges  along  tbe  whole  line,  anil  then  tap- 
ping each  gently  with  a  hammer  In  succession, 
in  order  that  the  strain  may  be  evenly  distributed. 


GENERAL  INTELLIGENCE. 


XW  SV>  erJirif  osd  ore  afMwsw  please*'  r*s*MiU  t*  rasa* 
cnivmm  owe  item*  of  latcreer  that  map  >*  /sr*)  aird  aa. 


OAS  AND  WATEK 

Tn  Pass  Water  CosTPAJfY. — A  certificate of  lncor 
pnr*u..n  of  the  Park  Water  Company,  of  Sew  Yurt. 
ws>  tiled  la  the  County  Clerka  ofBce,  on  the  1Mb  This 
corporation  ia  formed  tn  supply  wster  for  ruining,  ike 
mestic,  manufacturing,  sort  agricultural  purpoem,  and 
partimlsrly  to  supply  the  city  of  Sacramento  and  other 
cities  sod  town,  of  California.  Its  capital  stock  la  fixed 
st  12,500,000,  divided  intD  S\5O0  shares  of  $100  each. 
Its  Incorporators  sr«  Col*  Saunders.  Myron  W  Bradley, 
and  Charles  N.  Morns,  who.  with  Ale  render  T.  Beach. 


ft.  long  and  £4  ft,  wldfl  *t  tbe  outlet  filled  half  war 
|  with  came  stones,  tbt  bottom  of  boards  loosely  lain, 
mud  BJtrrwftrii.  gravel  and  about  8  ft  sand;  tbt*  top  of 
tbe  land  would  be  left  free  and  from  a  wooden  cbaunel, 
the  water  of  tbe  pood  being-  distributed  all  over  tbe 
■and  surfsce,  would  fitter  tbrough  tbe  nand  and  flow 
Ibruugh  tbe  lower  part  of  tne  dUcb,  wb.cb  gives  ample 
space.  Into  tbe  pipe**.  Tbe  oomt  of  such  a  ditch,  (4c,, 
could  Dot  be  Terr  heavy ;  probat'ly  fa-sOUO  would  cover 
all  At  Mltttneegii*  tbe  filter-  are  used  all  the  year 
round,  the  surface  being  renewed  now  and  then  by 
■klrnming  it  with  a  abxiTcl.  Tbe  sand  is  cbi 
year,  tn  the  mean  while  the  water  (litem 
other  eand  bed.  Tbla  principle,  by  Um 
tbe  daoeeJy  populated  part*  <►/  Europe,  where  t 
of  river*  fas.  to  be  used  (or  driokiug  pur  j-  — . 
water  ia  drunk.  Hambnrr  and  Berlin  have  -v 
filtering  which  are  a  wmbiiMitUio  of  U.*  ralW-rles  i«v>- 
p.*e-J  by  the  water  crwnmtSw.oiieTs  and  the  nnd-fands 
ueed  at  tbe  paper  mill.  C.  M. 

HnuJMjrTBi.n,  Maw.,  July  11. 

STBXVTB.  DRAINAGE,  ETC. 
PaaiNUfo  Black  Kocx  Tcjnnu— The  ftUadelpbta 
&  Heading  Hailruad  bare  bad  a  stirrer  made  for  tbe 
building  Of  a  viaduct  at  PboenlXTtlle  to  carry  the  waUtr 
that  falls  at  tbe  couth*™  *nd  M  Black  R/*-k  tunnel  over 


The  dty  council  of  lVcatur,  111.,  cloaad  a  contract  on 
thp^th^  witba  Hl^*|t^  V.(  cotnpaoy  tosupp^rt* 

1  IntToductlon^of  additional  water  uwU-r* 
,  and  of  theTWcon  wnnte- water  meter.wa*  »U  - 
fee. led  la  council  by  a  vot*  at  87  to  M, 

Tbe  city  of  DaTenport  pay*  $SA4  per  year  for  light- 
ing the  guTtmroent  briciga  at  nlgbt — tbe  expense  atrgre- 

Eating  nearly  $0,000  ad  ace  the  onmpletion  of  (he 
ridge. 

The  condition  of  the  dty's  drinking  water  baa  Im- 
proved eomewhat  of  lata,  owing  to  cool  weather  and  tbe 
copioua  rain*  that  hare  kept  tbe  hawna  full,  but  It  coo- 
ttnoea  to  excite  some  apprehension  tn  the  raind*  of  con- 
sumers who  are  Unformed  oa  hygienic  subjects,  and 
who,  oonaaqtBraUy.  pass  toeir  Urea  under  a  cloud  of  fear 
■hat  they  may  at  any  time  ■wallow  lome thing  which 
will  canaa  »u»Wlen  disaolutlou  It  in  evident  that  circnm 
•pection  ia  naoaaaary  In  the  use  of  Cochituate.  although 
iso*  should  be  alow  to  commend  the  einassare  caution 
«hown  by  a  substantial  citlsen  who  waa  seen  to  partake 
of  a  draught  furnished  by  one  of  the  public  drinking 
(onntaina  tne  other  day.  Immediately  upon  drawlug 
UtM  water  ha  scndled  of  it  cautiously,  then  nxamln**d  it 
critjcaily  with  a  large  magnifying  glasa  which  be  took 
from  hut  pocket,  and  finally,  furtively  extrsstfinsr  a  flat 
btBs^-glaj*  bottle  from  the  tail  of  his  coat,  he  turned  In 
to  the  cup  about  a  gill  of  reddish-brown  liquid,  evident- 
ly having  an  alcoholic  base — perhaps  It  was  aome  sort  of 
cholera  mixture — and  swallowed  the  draught  with  an 
expnwsion  of  countenance  which  seemed  to  Indicate  that 
he  found  it  not  altogether  dlaagreeable.  He  then — 
actuated,  no  doubt,  by  the  fear  that  the  diwga  of  tbe 
potion  might  not  agree  with  the  next  drinker's  pom  liar 
constitution -rinsed  out  the  cup  Terr  thoroughly  and 
want  bis  way.  Now  we  cannot  all  fug  around  micro- 
scopes,  but  almost  every  body  baa  a 
enough  to  hold  a  phial  of  anl 
specific.  — Button  Journal. 

LrriosTio*  Abolt  Qah.- L*o»jrarj.  O  ,  July  H.—Leat 
summer  tbe  Logan  Council  contracted  with  KcDonough 
&,  Co.,  of  Cincinnati,  who  built  the  Logan  Qes~ works, 
to  Ught  the  dty  at  en  much  per  post  for  the  term  of  ten 
years.  When  the  new  Council  went  Into  office,  in  April, 
they  refoeed  to  pay  the  gas  bills  for  April  and  May, 
****"W'»g  the  contract  was  illegal,  on  the  ground  that  It 
ha*d  not  been  left  to  the  voters  of  the  city.  Tbe  CHm 
Company  took  it  to  Court  Toe  ena*  was  tried  before 
Judge  Frieeny  at  tbe  June  term  of  Court,  and  be  ren- 
ders his  decision  in  favor  of  the  ft  a*  Company,  The 
'1  will  carry  it  to  the  District  Court 


Will  Bcit-d  Wats*  woman.— Tbe  Common  Coundl 


of  Orange,  N.  J.,  on  June  80.  passed  an  ordinance  cre- 
ating a  j^VTat^r  Coramlttr«M  koereot  and  mainUUi  »a- 


of  noo.ooo. 

Mam* a.  0  ,  finds  an  inexhaustible  supply  of  water 
at  a  depth  of  loufeet. 

FtLTxa*. — FYom  the  FUpubiioan  of  RpringuVM,  Maea  , 
ere  clip  the  following  ommunication : 
To  the  Editor  of  the  Rtpubt  i«  n  ; 

A  short  time  ago  my  attenboa  wee  drawn  to  tbe  sand 
filters  used  at  the  Booth  worth  Paper  Mill  at  MiUeoagne 
avnd  the  excellent  water  obtained  l  v  them.  These  filters 
are  two  big  boxes  100  by  Hi  ft  and  8  ft  deep:  the  bot- 
tom is  common  board  tn  two  btvert,  bid  croteways, 
oovered  with  coarse  gravel,  and  finally  common  sand, 
ao  abujadanteverywbere  around  here.  Only  one  sand- 
bed  is  used,  the  other  being  kept  as  a  reserve;  the  one 
uvsed  Alters  astresua  of  water  u  m.  sqsMLrvt,  Sowing  with 
a  Brteeti  of  about  4  ft  a  second,  or  about  1  on.  ft  a  sac* 
t*»na.  and  about  fiOO  gallons  a  minute.  Tbe  water  flows 
nrcr  the  top  snrface  from  a  common  wooden  channel, 
svnd  Itlters  so  rapidly  that  tt  fa  visible  only  half  the 
length  of  tbe  sand-bed.  Tbe  Water  Comminiooers. 
too.  are  experimenting  In  tbe  line  of  Altering 
through  sand,  but  their  galleries,  while  no  doubt  excel- 
lent, seem  more  expensive  than  these  saDd-becbv  Sup- 
posing there  was  in  the  dty  of  Springfield  a  con- 
sumption of  100  gallons  of  water  per  nttn,  and  par  day 
fa  very  high  estimate). we  would  have  a  consumption  of 
ft,  MX). 000  gallons  n  day,  or  350  cub.  ft  per  minute. 
To  filter  this  sxmmnt  a  bed  of  sand  of  7,900  sq.  ft 
would  be  required,  supposing  that  the  rate  was  tbe  same 
ns  at  MIMineague;  this  would  practically  require  the 
A  ditch  about  9  ft  deep,  800 


■The  dty  engineer 
_ . _ . -tatry  groun  s,  thelyuildlng  of 
street  from  (rcrrard  simtbward. 
The  N  atio.vai,  Aksvktatios  ma  Haihtakt  axd 
Ri  sal  Im raorKSfETT  hxs  ju>t  had  an  snuusl  gathering 
at  Greenwood  Lake,  New  York.  Tbe  name  of  the  or- 
ganisation and  some  of  the  papers  reed  safildently  in* 
aicate  Its  object  ConasnWahlr  time  wss  given  to  the 
dlscuaeion  ut  tree  planting  as  a  factor  in  rural  improve- 
ment and  to  tbe  wholesale  destruction  of  forests  In  the 
West— a  i  lest  ruction  *o  wanton  that  tbe  b«s44nforn>ed 
dealers  fear  that  tn  10  or  Uf  year»th«re  will  be  no  more 
lumber  to  be  obulneil  In  the  greet  laml-er  t»tat#e—  Mich- 
igan, Wpvcimatn  and  Iowa.  Kx-Oov.  Frank  Puller,  of 
rub.  rvsul  an  intereetlug  paper  showing  the  evils  of 
the  modem  system  of  cooking,  wbu  h  sacrifices  the  good 
of  the  body  to  taste,  in  its  course  be  declared 
that  "  from  the  annual  strawberry  period  the 
most  serious  forms  or  Intestinal  lesion  date, 
owing  to  the  sharp  insinuating,  burrowing 
seed  of  the  berry.  These  lofure  the  alimentary 
canal,  cauw>  cul  d«  ww  earlUos.  (radilis  alm..t  nrow- 
asrlly  u>  *rtuli>ua  (ifwninipi  oft»m-r  tbsn  all  oilwr  csu>«i 
ooinbiiwd."  H*  |wo|.h»«W  that  tbn  tlw»  wnald  *»*iitu- 
slly  cx<Bf  wlw.ii  only  tl»  Jul>-».  and  |u)p  of  thnu  snull. 
M».ly  froita  would  b>  rsUn.  In  the  rain,  uf  s  talk  iw 
'  Tcm-mimt  hisuo  Rrf.irm,"  Ucorg«  ('.  Barth  of  New 
York  city  stated  that  Uier*  srr  80.000  tcoemrat  honsrs 
la  that  ctr  whicb  atxx.m modnte  from  four  to  forty 
famUira  racli.  snd  H,U"0  tost  attxiluundaM  fr..m  two 
to  four  famlllHi  a(jKw.  Aad  as  declared  that  "to* 
wealUitest  i  buroh  rorporstloq  in  the  Hty  owiwd  amres 
of  »*  worst  snd  f.mlMt,  snd  w  .uld  psy  no  stt,mtion  to 
tholr  aamtsry  (xmdition.  nor  hesd  the  matructiona  that 
b  praarhad  to  tfacm  bv  librrslly  paid  psators,  but 
■qivrmi  from  tbe  pour  ewrj  cent  possible,  ericting 
tooanta  wbo  fur  any  reason  get  bebiml  in  their  rentals, 
snd  wbo  last  Mar  incrraaed  tbe  rental*  from  ten  to 
fifteen  per  wnt."  Tbe  smocistfcm  sdopted  u  resoluti'in 
applswlinK  the  work  done  by  lbs  natfcwal  boanl  of 
healtb  snd  deorying  thai  prin"*""'  ">ngr,«ilonsl  llmlta- 
ttoo  of  its  mssna  and  functions.  Osatua  nrorika  of  New 
Brts-bwn,  M,  I .,  baa  Iwwn  msdc  prrsldent  of  the  sssocia- 
Uoc.  At  lbs  concluaion  of  tbe  discussion  on  tbe  papers  pre- 
sented,n  permanent  orgsnisstHHl  waa  affected  under  tbe 
title  of  tbe  "National  Association  for  Sanitary  and 
floral  ImiiroTeinent  "  Tbe  followlDK  are  tbe  officers 
elected  :  President.  Hou.  Eraatus  Brooks.  New  Brighton, 
a.  I  ;  Vlce-PrssWents,  Henry  E.  (Vllew.  New  York  ; 
Frederick  Law  Olmsted,  Brook  line.  Mass  ;  CoL  0*o.  E. 
Wsrlnc.  Jr..  Newport.  R.I,;  Prof.  Henry  Morton, 
Stereos-  Institute,  Hoboken,  N.  J.  |  tashrlla  Bercher 
Hooker.  Hartford,  Conn.  :  rlecretary,  Charles  F.  Win- 
tats,  Brooklyn ;  Treasurer.  Harrey  K  Fiak,  West 
Swing.  N.  J  *  EiscutiTB  Committee,  Hon.  Frank  Ful- 
ler, STY. ;  Jas.  C.  Bayers.  OtsnreTK.  J. ;  Dr.  R.  H. 
Btnrsr.  Newport,  &  L  \  Mrs.  H.V  Hunkett.  Pittrfleid, 
Maas.  ;  Rrsdorpfa  Herlng,  PbUadelpbla,  Pa.  ;  Dr. 
D.  F.  Lincoln,  Oeners,  N.  Y.  ;  Prof.  J.  slsdl- 
aon  Wetsoo.  Kllssbetb.  N.  J.  ;  Prof.  Albert 
l^eeda.  Stereos'  Institute.  Hoboken.  N.  J. :  Msrj  Pnturn 
Jsoobi.  New  York;  (.outs*  I  .re  Schuyler,  Nltw  York; 
Mrs.  Joeetshlne  Shew  Lowell,  New  York;  Dr.  Alfred  L. 
Carroll,  New  Brighton.  Maurice  Fornacbon,  Peterson, 
N.  J. ;  Dr.  t.  H.  Plnkbam,  Montclair:  Dr.  C  F.  Falsvn, 
Mass:  Wm.  0.  McDowell.  Warwick  Woodlands;  Dr.  A. 
N.  Bell.  New  York;  Edward  Dunn.  Newark,  N.  J.;  Dr. 
J.  H.  Kidder,  Washington,  D.  C. ;  Wllllsm  Blaikie, 
Englewood,  N.  J.;  M.  C-  Heatb.  M.  E.,  New  York;  B. 
P.  Roe,  CnrowsD -or,  Hudson,  N.  Y.;  Dr.  Plnkbam, 
Lynn,  Mass 

PnoraasLs  roa  PsTDto.— The  City  of  Holyoke, 
Mass.,  will  receiTs  prupoaals  for  paring  up  to  July  17. 

RIVERS    AND  HARBORS. 

UuTlito  or  liTDanoasmiss — An  effort  ia  being 
made  by  tbe  bydrograpbli  oflV^rs  of  sereral  nation*  to 
bare  callexl  aa  lrtenistlonal  conrentjon  of  Hydmgraph 
err  to  mnslder  a  nntnber  of  suhjecU  of  interest  to  nasi- 
gatloo  with  s  new  to  making  the  system  of  charting 
and  referenda*  uniform  emons;  all  tbe  maritime  nationa. 
Among  the  points  to  be  considered  la  tbe  method  of 
describing  magnetic  bearings,  some  nation*  giving  tbe 
bearing,  f  ram  tbe  Ugfcta  or>eedlsod.  while  otber.  are 
from  snipboard. 


incth'  "l  of 
of  water,  and  all  nations  red  _ 
s,l-if.tion  of  a  prim*  meridian, 
issue  hTdrographlc  cbarta  is  Ui.  Ji 
I*  of  tbe  higbast  cbaractsr. 

Ia  1*78  Congress  appropriated  HWO.000  for  tbe  im- 
prersmacit  of  tbe  HsrWna  Rlrsc,  srltb  a  riow  of  mak- 


ng  a  whle  a  nd  deep  channel  from  tbe  East  River  to  tbs 
Hndaon  and  la  1S79  tbe  sum  of  tlOO.UOO  waa  added, 
all  condition*  d  upon  the  gaining  of  a  right  of  way 
without  expense  to  tbe  United  States.    Memorials  were 

S-eeented  in  tbe  House  this  week  by  Messrs.  Dunnell,  of 
iuncsota  ;  Converse,  of  0bk> :  Disaster,  of  Wisconsin; 
Hlscock.  of  New  York,  snd  Cox,  of  New  York,  argirag 
tost  some  use  be  made  of  this  money  In  oonatrtictlor 
tbe  professed  lmpn>vrment.  Tbe  nsenional  was  signed 
by  many  prominent  boainesa  men  of  New  York  snd 
ebvewber*.  Mr.  Charles  Htongbton  offers  to  make  a 
rb»nne!  ktBR  feet  wide  and  1ft  feet  deep  on  tbe  proposed 
lines  for  tl,376,0tJ0. 

TTJHNEL8 

Til*  Noli  Til  Kivkm  Tinsel  I'uring  the  last  weak 
lift  faet  of  completed  work  baa  been  dime  in  tbe  North 
River  Tunnel  st  tbe  Jersey  aide.  Tbe  total  distance  now 
completed  on  tbat  aide  b,  1,  lv»7  feet  in  tbe  north  tun- 
nel and  Mfcs  feet  in  tbe  south  tunnel.  Tbe  heading  uf 
the  north  tunnel  having  been  advanced  -175  feet  from 
tbe  loner  sir-lock,  a  new  air-lock  Is  now  being  set  op 
H0  feet  frotn  the  beading.  An  auxiliary  air-lock  for 
passing  timber  Is  being  put  in  the  same  bulkhead.  In 
tbe  north  tunnel,  on  toe  eastern  side  of  tbe  river,  tbe 
plate*  of  the  new  section,  which  is  1ft  feet  long,  bnve 
bono  carried  down  about  two  thirds  of  the  circle  The 
earth  has  improved  sensibly,  and  leas  difficulty  has  been 
met  than  heretofore.  Tbe  "steam  power  on  this  ode  has 
been  found  inadequate  to  supply  tbe  sir-compressors, 
and  a^lsnre  bolleria  being  set  up  to  supplement  those 


As  F.xrsssjri 
eays:  "The  I-eavenworth,  Topeka  and  Soothe 
Railroad  CxMnpany,  of  Kansas,  which  recently 
mortgage  to  tbe  American  Loan  and  Trust  1 
oftbis  city,  for  $1,500,000.  ha*  found  that 
building  is  expensive.  To  build  fifty  eight  miles  of  road 
between  Leavenworth  anil  Topeka.  the  promoters  or- 
ganised *  construct**!  cumpanr  with  IWXI.OOO  cspital, 
anil*4iV..tMS)incaah  w*s  paid  In.  This  ha*  bean  ex- 
pended, arel  now  tbe  construction  coni|ieuy  sobsrribera 
have  got  to  put  In  another  *.Vxi,t>.*.>  to  get  tbelr  road 
into  the  cspitsl  of  Kansas,  for  the  road  will  cost  r — 


!^'Wissu«dmttb  Ate"of"1W^S»'%^"ll^tbe  °aw 


le  ;il. Is  i,.t|-  IM.wsre  Water  lisp,  end 
lid" be  SX  mile,  lea.  than  by  way  of  the 

are  mad    The  Reading  system  would 


» hich  have  just  been  granted  by 
v*s  one  to  tbcTioiwst*  A  Clarion 


The  t 

Railway  Co.  hss  been  camped  near  the  vfllaga  ot  Ren- 
frew, (int.,  for  the  last  few  weeks  and  are  engaged  In 
looking  oat  a  site  for  their  railway,  between  that 
place  and  Calabikrir,  a  distance  of  about  thirteen  mlbsx 
Tbey  have  endoreil  several  routes,  but  have  not  as  yet, 
eo  far  as  can  be  learned,  located  tbe  line 

Cn*nu«  er  Rot-rav— It  I*  proposed  to  build  ■  line  of 
rails  from  tbe  Bangor  A  Portland  road,  beginning  at  a 
point  four  miles  from  Martins  Creek,  run  down  tbe 
west  bank  of  tbe  Delaware  through  Eaxtou  and  connect 
with  the  Lehigh  &  Buruuebanna  road  between  Kaelon 
and  Bethlehem,  Pa.  This  «ould  make  through  connec- 
lion  from  Ptilla,le4pbl  ' 
tbedhtaDce  would  Is 
Belvidere  D.-lawa 
embrace  this  road, 

Aatojro  the  charter*  I 
the  State  Department  i 

Rallnshd  oranpanr,  which  proposes  to  build  a  road  from 
Eagle  Rock  to  Fairmount,  Clarion  C'lunty,  *  distance  of 
ftO  miles.  It*  projiosed  course  is  through  portions  of 
Clarion.  Venango  and  Forest  counties,  Tbe  capital 
stock  is  $1,000,000.  Tbe  principal  officers  are  to  be  la 
Philadelphia.  Tbe  directors  are  :  John  W.  Janes, 
Prealdent ;  (ieorge  K.  Ti  ler,  E.  A.  RolUn*.  B.  K_  Jami- 
soo,  C  H.  (lark.  H.  M.  Sill  and  Joseph  R.  Trimble  of 
Phitadclpbls;  Archer  N.  MsrtUi.  Summit,  N.  J, ;  H.  A. 
V.  Post  and  Charles  Pomeroy.  New  York. 

A  charter  has  also  been  granted  to  the  Bradford  st 
Tiona  Railroad  Company,  which  propoaos  to  build  a 
narrow  gauge  railroad,  18  miles  In  length,  to  connect 
with  the  Garfield  A  Cherry  linive  Railroad.  Akmso 
J.  Wilcox,  of  Bradford,  is  President  A  charter  baa 
also  been  granted  to  another  company,  which  haa  in 
visw  a  railroad  from  Uarfleld.  Warren  County,  tn 
T)oiw**a,  Forest  County,  a  distance  of  as  mile*  Ass  Del 
N.  Cole,  of  WeliariU*,  N.  Y.,  k.  President  of  the  road. 

CanaDLaJi  Pscirtc  — Osmeral  Manager  Van  Herne 
Chief  Engineer  James  snd  Superintendent  Egan  re- 
turned un  the  0th  from  a  trip  bi  the  end  of  the  Cana- 
dian Pacific  Railway  west.  Tber  report  over  4,0tKI 
nsrn  and  «,(««>  teams  at  work  on  tbe  oooatnjcticn  of  the 
main  line  woet.  Ralls  bare  been  laid  to  a  point  11  IS 
miles  west  of  Brandon,  to  whleh  point  a  telegraph  lie* 
ha*  been  also  constructed.  The  grading  is  cot  ' 
soroo  30  miles  further  v.  eat,  which  carries  the 
out  uf  the  wet  lands  that  have  hindered  const 
for  some  weeks  Tbe  present  terminus  of  the  track- 
laying  will  be  made  the  end  of  the  second  division. 

Orrawa  A  Wistxrh  Railway 


Cohpaxt,  which  was  the  original  company  to  gat  a 
charter  lor  tbe  present  (Quebec,  Montreal,  Ottawa  A 
Occidental  Railway,  and  built  tbe  mad  from  Montreal 


tn  Avlmer  in  1*175,  to-day  commenced  tbe  work  of 
1  the  mad  from  St  Jerome  to  Ht.  Agatbe,  u 
r  the  valley  of  tbe  Red  River,  to  tap  the 
r  at  :Deae^  100  " 


THI  KiSKAXII  ValXET  RstLBOAD  CoSfiSr  _. 

organised  at  L*portc,  IcxL,  on  the  6th  nit,  with  a 
capital  of  $1,600,000.  The  plan  I*  to  dredge  and 
straighten  tbe  Kanskee  River  from  South  Bend.  Ind., 
to  Mnmence.  111.,  draining  a  large  ana  of  overflowed 
lanils.  and  urn  the  dirt  obtained  by  dredging  to  grade 
the  road.  Tne  Director*  are  Clem  Studelaker.  J.  M 
Studehatcr,  Judge  ytaofleld  and  A  8.  Baker,  of  South 
Bend;  General  Cilaaion,  W.  B.  Biddle,  E.  H.  Scott  and 
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i  a  street 


M  Nay,  <*  lopwtf ;  W.  E.  Flutter,  of  Valparaiso;  TW 
J.  Wood,  of  Crown  ruint;  Uenrral  Oeoege  '" 
W .  F.  Singlctou  unit  E  Laiopbere,  of  C5k 
arafe  is  are  all  leading  business  roe 

Brsnr  Ma  ilw  ay.— Books  of  subacrirjl 
railroad  will  be  otieoed  euou  in  rlinulugbaiii,  Ala, 

R.  R.  EzTWnuox  a  Vumii.xia.—  A  rorpsof  engineers 
baa  been  organised  for  the  extension  d(  the  Washington 
Aild  Western  railroad  ilate  Waahington  and  Obiol  from 
It*  pmnit  terminus  to  Winchester,  and  m  ill  begin  work 
Monday. 

Till  Toiuiicro  aso  Ottawa.— Work  oo  tbe  Toronto  i 
aod  Ottawa  Railwav  hu  been  begun  on  tbe  farm  of 
John  Woods,  near  the  Tillage  of  Arden.  Tbe  oosra- 
tiuns  are  i-ooducted  rest  and  west.  The  whole  bne  baa 
been  located  and  grading  in  now  being  dune.  Between 
•txtvand  seventy  navvies  are  engnged  at  this  work, 
under  the  supervision  of  Mr.  Qol3an,  of  toe  nrtn  of 
-  He  Ann V  who  bare  a  roc tract  ob  ; 


iiWhSnJ.  1 
loago.   The  proiioeas  to  romi 


ingabela,  and  bv  way  of  WsYKekbiirg  to 
I  other  road,  tbe  Hltubur*  *  AtUntir. 
iroeoee  at  Cbaniberaburg  and  pursue  tbe 
same  general  mate  an  the  other  company  nnal  after 
the  Allegheny  Mountain*  are  crossed  after  whlrb  they 
descend  the  Yougbiisrbetiy  River  toCoonellsvlll*,  where 
the  line  will  end.  At  that  place  It  will  make  a  connec- 
tion with  tbe  Pittsburgh,  VfoKeesport  ft  Youghlogheny 
K.  R..  now  in  course  of  construction. 

fTUJa  proposed  line,  which  recently  bad  80  corps  of 
engineer*  at  work,  now  bna  only  two;  the  mntrncta 
which  wpre  to  have  been  tot  some  time  ago.  "hang  Are." 

City  fahe-dquartera.) 

nupervtauig  Archl 
.unlit;  building  at  To 

rgardlug  im 
tbe  suumiarv  from  Tfir 


Farmvilie  ft  Btaunton  River  Railroad  Conopur,  in- 
cor)>oraled  to  construct  a  railroad  from  Fanuvilfe,  by 
or  near  Hampden  Sidney  College  and  through  Charlotte 
County  to  Mtauntnn  River  at  or  below  Bioogneal. 


Yiaar* 
ing  Ita  an 


:  Pacific.— Work  ou  the  Atlantic  ft 
Pacinc  Railnaid  at  Mohave  b  moving  forward  slowly. 
The  track  has  been  laid  east  SI  mike,  and  graded  aod 
survcyois  were  out  Wiiulki  further  at  lest  accounts, 

A  Houtheiis  PaoiICT.— The  OatnesHIU  ixwihron 
say*  enthusiastically  :  "We  are  glad  to  be  able  to  say 
positively  that  the  Gainesville  ft  Dalvm  Kailroad  will 
be  speedily  built.  The  parties  having  the  enterprise  in 
hand  have  made  arrengenwnia  for  all  the  capital  re- 
quired, and  now  nothing  ream  in*  to  be  dose  except  to 
go  to  work  and  build  Ui.>  rood.'* 

The  Connottnn  Valley  Railwav  is  now  in  operation 
frooi  Cleveland,  ().,  to  .Sberrodsvllle  and  Minerva  (1011 
tntfoO  and  in  proecwi  of  construction  from  Canton  to  the 
Hocking  Valley  (120  miles;.  The  capital  of  the  com- 
panv  UIK.OUO.OU0,  and  tbe  autburtnsd  Issue  of  bond*, 
iT.CKJO.UUO.  Tbe  receipU  of  the  road  ou  July  4th  were 
♦3.0011,  aud  the  grow  earnings  are  incretuing  steadily 
at  tbe  rate  of  a  boot  15  to  UU  per  cent  per  month.  Tbe 
headquarter*  of  the  tbe  company  is  19  Exchange  St., 
Boston,  M*»t,  Tbe  Pr»ldeiit  is  Francis  Bartlett,  Esq., 
and  tbe  Treasurer  I*  Win,  Rotch.  Meui.  A.  S.  C.  E,  | 
recently  of  the  Mexican  Central  Railway. 

Cahada-Atlawtic  Kailuoao.— Tlr  Button  .lour- 
mars  Vermont  correspondent,  writing  from  Alburgli 
Hprinjr*,  says:  The  work  of  construction  on  tbe  Canada 
Atlantic  Railway  is  rapidly  progressing,  and  that  por- 
tion of  the  line  between  t'oteau  Lending  and  Ottawa,  a 
distanon  pf  KU  miles,  will  be  complete?  before  Aug.  1.  , 
The  Track  layers  are  within  a  few  miles  of  tli„  Do- 
minion Capitol  Tbe  route  of  tbe  line  from  Valleyfleld  { 
on  tufa  side  of  the  St.  Lawrence,  opposite  Coteau  land- 
ing, has  Dually  beeu  decidtsl  upon  and  tbe  locating  I 
survey  completed.  The  road  will  cross  the  Richelieu 
or  Sorel  River,  ID  the  township  of  Laoolle,  a  portion  of 
Ash  Island  being  utilised  for  bridging  purposes.  The  .' 
plans  and  srsstiflcaU,  -na  for  the  new  bridge  are  made, 
and  work  ou  tbe  structure  fat  lu  progress.  Ground  has 
been  broken  for  the  approaches.  The  Canada -Atlantic 
will  enter  Vermont  in  the  town  of  Alburgh,  where  con- 
nection will  be  made  at  Alburgh  Springs  with  the  Cen- 
tral Vermont  Railroad  system.  Several  hundred  thou- 
sand ties  for  thb  section  of  the  road  hare  beeu  con 
traded  for.  to  be  delivered  nt  Lecolle.and  0,000  tons  of 
English  steel  rails  have  been  purchased  for  this  portion 
of  tbe  Canada  Atlantic,  * 


clip  I 
Vit 
to  bu 


nia  Coal  aud  Ir 
aud  sell  real  estate 


si,  with  power 
si  ore,  etc.,  to 
rays  from  an 


ctstl,  ir 

ml  i  -Derate  a  railway  or  railways  from  any 
point  on  Norfolk  ft  Western  or  Bristol  Coal  aud  Iron  N. 
0,  R's  In  and  through  Los,  Wise,  Buchanan,  Dickenson, 
Bcott,  Russell,  Taaswell  and  Washington  counties  ;  to 
erect  and  operate  furnacea,  mills,  etc.  Its  annual  meet- 
ings are  to  be  held  at  Alexandria,  Va. 

s*lt vi 111-  ft  Coal  Mine  R.  Co.,  charter  emended  and 
name  changed  to  Norfolk  ft  Cincinnati  R.  Co.  j  author-  j 
ity  granted  to  construct  aud  operate  lines  of  railway 
from  any  point  on  Norfolk  ft  V\  cetera  R  between  Em- 
ory and  WylbevtUe  through  Washington ,  Smyth  and 
\Vythe  counties  to  auv  point  or  points  on  Ky.  or  5.  C. 
lines,  or  to  any  road  leading  to  tidewater ,  aod  by  such 
routes  as  It  uisy  deem  most  advantageous  for  develop, 
ing  the  reeju/vw  of  the  country  trarersed.  It  and  tlia 
Bristol  Coal  ft  Iron  X.  0.  are  prohibited  from  occupy- 
ing exclusively  any  mountain  pan. 

Heurlcn  R.  Co  ,  incorporatotl  to  construct  and  oper 
ate  •  railroad  from  Hungary  station  of  R. ,  F.  ft  Fl  R. 
through  Henrico  and  Goochland  counties  to  James 
River  In  those  counties,  with  power  to  extend  same 
from  Hungary  to  any  point  on  C.  ft  0,  R  in  " 
Hanover. 

Richmond  ft  riouthwi-steru  R.  Co, 
Kentucky  ft  Ohio  Sarr.  w  guns-  R  Co. ,  Joining  their 
rights  and  privileges,  and  changing  name  to  Rich 
mood  ft  Louisville  R.  Co.,  and  authorising  new  com- 
pany to  extend  its  road  from .  at  or  near  Now  River 
depot  to.  at  or  near  rVrtsnxuth,  and  to  build  a  branch 
up  New  River  to  N.  C.  or  Tenu  lines. 

Bristol  LV*l  ft  Inn  Narraw-guuge  R.  Co.  changed  to 
South  Atlantic  ft  uhio  R.  Co.,  aod  authority  granted 
to  extend  lino  or  build  branches  to  any 
on  Ky.  line  In  Lee.  Wise, 
Iran  Belt  R.  Co. 


I    KiJtVATOm  Coktoact  LxT.  —  Messrs.  Mcintosh  ft 
Mclonra,  of  Halifax,  N.  S.  have  received  Intimation 
|  that  their  tender  for  the  erection  of  ae  elevator  at  the 
Intercolonial  Railway  terminus  at  West's  Wharf  for 
I  about  $19,000  has  been  accepted.   Rhodes  ft  Curry,  of 
1  Amherst,  have  the  tree  lie-work  at  about  IB&.OOO,  and 
harf  at  114,000. 
ron  Iaoh  Roora  Let.  — A  Washington 
12th  says :  Bids  were  opened  to-day  In 
Ts  office  for  Irou  rot 
km,  Kanaaa     Tbe  coo  tract  will 
Bridge  aud  Iron  Works. 

Their  bid  was  (8 1 ,080. 
Oornnnt  CorrBAC-ra  Lbt.— Contracts  for  supply- 


Supervising  Architect  Hill's  office  for  Irou  roofs  for  tbe 

K unlit;  building  at  Topek 
s  awarded  to  the  Missouri 


ing  hardware  to  tbe  Treasury  Department  for  the  next 
focal  year  bars  been  awarded  tu  E.  J.  Brook* _ft  Co.  and 


struct  and  operate  a  railway 
above  Buchanan,  by  the  m 
route.  •'  to  tbe  most  suitable 
of  new  River,  in  the  State 


will  be 


Th^ailve^re' 


t-'t'!  m  thw  tl       fi  rth  '.It-  work 

uted,  and  It  la  exoei-ted 
witneas  ths  opening  of  toe  et 
_  Springs  and  (Vttawa  for  boML 
Jitages  to  tbe  commercial  Interests 
Inevitably  accrue  on  the  opening  of  this 
new  abort  Hue  to  the  Ottawa  lumber  region  and  the 
vast  grain  field*  of  the  Northwest  cannot  be  over- 


THE  Cam ada  Pacific-  Canadian  advices  state  that 
the  Canada  Pacific  Railroad  has  purchased  the  rights  of 
the  Routheejitera  Company,  which  baa  a  charter  for  a 
railway  from  opttonite  Montreal  to  the  Provincial  line. 
The  ob)ect  la  to  prevent  American  companies  from  mak- 
ing connection*  rroui  Montreal  to  Chicago  ou  the  Am- 
erican  **oe  The  Great  Eastern,  however,  base  charter 
also  for  a  road  from  Montreal  to  the  Provincial  line,  but 
there  Is  no  immediate  prtstpectof  the  work  going  on  un- 
less It  la  undertaken  by  American  railway  men. In  whicb 
rase  the  road  will  be  controlled  to  opposite  Quebec 
and  Jcin  tbr  Intercolonial  with  Halifax  as  Ita  terminua 
The  Canada  Pacific  will  not  build  a  bridge  over  tbe  St. 
Lawrem-e  River,  but  contract  a  tunnel  at  the  lower  etui 
of  the  rlly.  Tbe  determination  of  the  Pacific  to  com- 
pete with  the  Grand  Trunk  anil  American  system  la  evi- 
dent In  this. 

Two  LoooKonvxa  Hail  v.— The  Louisville  ft  Nash 
vllle  Railroad  Is  receiving  two  new  locomotives  a  day 
from  Eastern  work*. 

A  New  IhdiaKa  Road.— The  Kanaaa  Valley  Railroad 
Company  has  been  cirraubted  at  Laporte,  Ind,,  to  build 
a  road  from  South  Bend  to  Momcnce.  The  capital 
stock  b  »l,e0O.0OO,  aod  the  Btodebakers  arc  en  letted 
in  l be  enterprise  It  b  proposed  to  dredge  and  straight 
en  the  river,  aud  use  tbe  dirt  to  grade  the  road-bad. 

"Wore  SttarEHDEn  —  Work  oa  the  Georgia  Pacific 
Railrxsvl,  from  Columbus  eastward,  ba.t  been  suspended. 

A  Costly  Railway  Statiok.— It  is  rumored  in 
Montreal  that  the  Canadian  Pacinc  Bailwav  Company 
H  Id  trestv  with  the  city  for  the  site  occupied  by  the 
Boofteoiir*  Market,  aud  with  private  parties  for  the 
■Ite  of  tbe  Bnnsecuurs  Catholic  Church,  the  oldsst 
church  in  the  city,  and  a  conunerclal  block,  thus  giving 
thrra  ac.-css  to  Jarquea  Cartler  square,  on  which  tbev 
will  erect  a  station  to  cost  «1.00u,uo0.  Jacques  Cartier 
square  Is  quite  central,  aod  the  scheme,  though  a 
gtganlic  nsie  for  Monlreal,  Is  qulUt  feasible  and  will  be 
vary  popular. 

HniTH  Pxxkkylvasia  R  R.— The  surveyors  arc 
making  gtxxl  progress  on  the  two  new  Unas  of  "railroad 
to  be  laid  oat  in  that  portion  of  the  State  lying  between 
the  Susquehanna  and  Oblo  Rivers,  One  of  these  lines, 
the  B  tuth  Pennsylvania,  will  start  from  Marysville,  a 
few  miles  from  Harrisoairg.  and  will  run  from  that 
pout  across  the  Allegbenv  Mountains,  through  Somer- 
set county,  thence  to  Connellsville  and  Tnlontown 


BUILDINGS 

BinLDrxo  Optra  no**  15  Paris  are  reported  to  have 
assumed  enormous  proportions.  The  new  buildings  are 
of  an  expensive  character. 

Tux  House  bin  providing  for  tbe  erection  of  a  public 
hoildiog  at  Brooklyn,  which  parted  tho  Senate  to-day, 
is  the  bill  reported  to  tbe  House  in  February  last  by 
Representative  J.  Hyatt  Smith,  from  tlie  Committee  on 
PuNk  Buildings  and  Ground*,  and  which  puaed  tbe 
House  00  June  h.  Tbe  bill  as  it  passed  both  houses  of 
Congress  authorises  tbe  purchase  of  as  it  sand  erection 
of  a  wll table  building,  with  lire  proof  vaults,  for  tbe  ac 
commndation  of  the  Tost  Office,  internal  revenue  offirsat, 
rarnment  offices,  at  a  cost,  for  site  and 
late,  not  to  exceed  > ■■*  10,000, 
Htatk-HouRb. — Bids  tor  the  building  .if 


of  Taylor,  B* brock  A  Co.,  yesterday. 
Hon.  C  B.  Farwell  and  other  mesnbar 
Abisat  a  doneil  proposltM.ns  ware  received  from 
tact*  at  Austin,  Tex..  Bt  I«is,  Chicago,  and 
moat  of  them  being  backed  by  responsible 
None  of  tbe  bid.  were  satisfactory  in  re 
of  the 


for 
aod  will 
— J  Taylor 
Thr  Tim.*,  last  Bight,  that  the  syadU 
carry  on  the  work  for  a  year,  when 
tlse  for  new  bid*  to  complete  tbe  edifice. 

School  Bcildltg  nt  WAainivoTori 
apjtroprlated  W.'IOO  for  erecting  three  1 
legs  In  the  district    Tbe  law  requires  tl 
•ball  be  made  before  Sept,  1  next, 
School-Hoi 
two  new  brick 


to  a  reporter  for 
«ld  probably 


.iol,l  iitolsil 
would  adr, 

^°ecnh?oTbuM. 


of  new  River,  in  the  State  of  Virginia."  and  |„  con- 
struct aud  operate  branch  rtauls  Ki  bring  out  coal,  iron 
and  other  ores,  etc  .  from  bVitetourt,  Craig,  Roanoke. 
Giles.  Bland.  Tarewell,  Ruwell,  Wbe,  Buclvanao,  Mont- 
gomery,  Pulaski,  Wythe,  Carroll.  Grayson,  Smyth  and 
Washington  Counties,  and  to  acquire  and  use  land  for 
mining  and  manufacturing  purpose*,  etc. 

Virginia  Mineral  ft  Gypsum  R.  Co..  charter  amended 
changing  name  to  Virginia  Iron  Trunk  R  Co.  and 
granting  authority  to  construct  railway  from,  at  or 
near  m-tdth  of  Catawba  or  Craig  creeks  In  Botelourt, 
through  Botelourt.  Craig,  Giles.  Bland,  TaMWeil  and 
Russell  counties,  pawing  near  Blckley  s  mills,  ou  Ball 
vllle  ft  Coal  Mine  R.,  and  thence  datsn  Clinch  river 
or  through  Big  Moccasin  Gap.  In  S  ott  county,  to 
Teun.  line,  with  power  to  extend  Ita  road  to  Lexing- 
ton, Va,,  and  to  build  10-mlle  branch  roads  to  min- 
erai  lands,  and  to  own  and  work  mineral  land*. 

F.a>t  River  R.  Co.  of  W.  Va.,  authorised  to  con- 
struct parts  of  ita  line  in  Va,  and  to  extend  it  by  any 
route  It  may  select  and  from  either  end  or  both  ends 
of  Its  line  In  W.  Va.  to  any  point*  in  Giles,  Taaswell, 
Buchanan  and  Dickenson  counties,  and  granting  the 
privilege  of  consolidating,  by  change  of  nans 
otherwise,  with  the  Norfolk  ft  Western  H.,  the  New 
River  R  Co.  of  Va.  and  tbe  New  River  R  Co.  of  W. 
Va  —  Nil  it  may  not  consolidate  with  any  parallel  or 
competiug  line. 

Virginia  ft  Wext  Virginia  Railroad  Comuauy  Incor- 
porated to  construct  a  railway  from  any  point  on  W. 
Va,  line  In  Fivdertck  or  Shenandoah  counties  and 
thence  to  Alexandria  or  any  point  above  It  on  tbe  Poto- 
mac. If  it  doc*  not  connect  with  tho  Manassas  Gap 
Railroad.,  then  Winchester  Is  to  bo  a  point  on  its  line. 
May  consolidate  with  any  railway  in  W.  Va.,  Va.,  or 
Md ,  and  may  build  h ranches  of  any  gauge  a*  much  as 
30  miles  Ions;.  New  _ 

Fauquier  ft  Kamnhannock  RaHraad  Company  ineor-   (12,000  has  been  orsmmonond  al  Three  Rivers,  Mich, 
rated  to  construct  a  railway  from  any  point  on  Va.      rBK  covered  wooden  bridge  over  the  highway  at  F.lli 

Boston  00  the  New  York  ft  New 


The  granite  trade  in  Denver,  Col.,  is  very  dull  I 
being  only  about  twelve  granite  cntte 

a&ss  grass?  Sfe-v 

860  stone, -utters  is  Denver,  almost  all  of  whom  are 
working  on  the^tone^s  ork  ^""["5*  *"d  fS 

A  1-  'to in  Hie,'  01  nve  met  toe  employer*,  and  to*  mattssr 

rttrT^The'' me^i  sre^nrt  pui^'uth*' 
along  at  a  good 
them.   They  axe 
saw  a  more  liberal  lot 
at»4.aDdlhnrv 
In  ■ 


•aid  to  a  1 
art  In  boo  . 
honest  rate,  as  their  1 
treated  like  gt 


BRIDGES 

Brioue.— An  iron    railroad  bridge  to 


Si 


idUrnl 


lo  Sperryville,  Rnpptv   ^^.^  14  n.ll»?»- fn«  1 
oMttty. _to  or  within*  niileartt.uh    EokI-uhI  FUilro*.),  w»»  bomfd  on  tbe  11th.    Um  b»»- 

t*e*>n  #a,<XK>  jwd  »4,«.xhi, 

Ths  CommiMtoiKni  of  MMdlttawi..  0  -  h*v»  *t  last 
concluik**!  to  rv»jnt%lT  the*  river  hrtdg*     An  iron  (ft«m 
180  ft  locir  win  b*  |HmM  tote*  wooden  vtrortar**, 
and  th->  work  Imn  at  our*.  Mr.  Jmxom  Cunning  hum 
rt  for  the  *t<m+  work. 


Itictoo,  th*  o-unty  se*t  uf  that  county, 

AJU^lifMiv  KailnMU  Kxtriuioo  Cowt-auy  liiwrpLKTiUMi 
to  cjiwtroL l  a  raiiw  » v  from  any  point  on  the  luain  lioe 
I  or  briuici,t*ii  of  Rtcbromid  &  Allegheny  fotlroad  wiat  uf 
!  Lynrhburs  to  any  i*xiitor  poicta  md  IV,  Va.  «t«ie  Uoe 
I  via  Crawc  C'riwk  <>r  Jmckwo  River,  or  aoy  tributary  of 
Jbom*  Rivpr,  with  KUtborttT  to  c«3iMo4idat«  with  Kich- 
moml  &  AlWhcTiy  RaUroad.  and  with  any  railway 
wholly  or  partly  in  W.  Va  thut  will  fiimi  a  oanDetHiiut 
,  Una  of  railway  with  tbr  AJIrgboay  Rxt4>nstoo  Hnilroaa 
Mawianutton  *fc  North  Mountain  Railroad  Cotupaiiy, 
*nrorp(irHtvd  (or  raaatructing:  *  railway  through  War- 
I  ren,  Pn«e.  Sbenanduah.  Rockiugfaam.  Au^irujrta,  BaUi 
■  oiid  Higblniid  C(iuntitr»  from  aucnt*  polut  oa  MaiinVra.i 
Bmii'-b  of  Virginia  Midland  Railroad  between  Htraa- 
burgainl  Rivertoo  tbrongb  tbri  MaMsanuLtoo  Mountain 
I  to  New  Market,  thence  via  Brock's  Oau  to  the  U'eat 
Vintlnla  line,  wtUi  authority  to  construct  braucbe*  of 
anv  kbu^  up  to  Mi  rallffi  in  l*ni|rth 

Jaom  Riror  »v  Rlarkwatar  Railroail  and  LumhT 
Cam(»oy,  itu-urporatfd  with  power  to  construct  a  tranV 
railway  from  nnar  iVoctar'*  bridge,  of  Blsckwat«r 
RiTer,  Isle  of  Wight  County,  to  .fame*  RtTt>r,  at  or  near 
Burwell'tt  Bay,  with  hraivrho.  o**  ^0  mil»». 


Two  hundml  tbou^aiid  dollars  were  pafcd  for  tb«* 
Alb-nUiwti.  Pa.,  roiling-mlll,  which  was  recently  soM  at 
auction. 

ly-ttrti  |  «it'.  nt  hare  been  i»aued  Enourtiorating  Rati 
mand  Bri  <iiKfa,  civil  rtagineer;  Henry  O'Brien,  barrister- 
at-law :  Thomas  Dill,  mechanical  engineer  ;  Wen.  A. 
Brown,  civil  engineer,  and  Robt,  Roddy,  clerk  of  tbe 
corporation  of  Toronto,  all  of  the  city  of  Toronto,  for 


the  purpose  of  acquiring  and  working  patent*  for  tou- 
provementa  in  railway  rails  P^aot,  anil  nippl)  .  aud  for 
the  construction  aud  DMnntaoture  of  such  rail*,  plant. 


aud  sappl*o  throughout  the  Dominion  of  Canada,  by 
the  Mm*  of  Urn  •*  Canadian  Pat*mt  Rail  Joint  S<ippl  m 
Co,,-  with  a  rapriUl  -Vbrlt  of  W.OOa 
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A  HUMMER'S  DAV  ON  THK  LEHIGH. 


If,  wearied  with  the  monotonous  trump,  tramp 
on  the  piazzas  at  Nantaaket  Beach.  Cone;  Island. 
Long  Branch  or  Atlantic  City,  the  glare  of  «un- 
li|tht  on  the  windy  beach,  the  blare  of  the  band*, 
or  the  constantly  iterated,  noruct  nuisance,  and 
the  myriad  of  "eights,"  one  wishea  to  enjoy  a 
totally  different  change  of  scene  and  surround- 
ings, we  advise  him  to  lake  an  excursion  up  the 
beautiful  Lehigh  Valley.  We  hare  tried  K,  and 
apeak  from  what  we  do  know  and  have  seen. 

The  Lehigh  Valley  B.  R.  has  It*  eastern  ter- 
minus at  Perth  Author,  S.  J.;  hut  it  runs  express 
trains  oat  of  New  York  over  the  Pennsylvania 
R  R.  track  to  Metuchen,  whence  it  runs  on  its 
own  track  through  the  richest  and  most  fertile 
portion  of  New  Jersey,  crossing  the  Delaware 
RiTer  into  Pennsylvania  at  Easton.  and  thence 
running  through  the  beat  coal  and  iron  districts 
of  the  Lehigh  Valley  to  Wilkes barre  and  on  to 
connect  with  the  trunk  lines  west  at  Buffalo 
and  Suspension  Bridge.  Its  branches  ramify 
throughout  the  mountains  of  the  Lehigh  and 
Wyoming  districts,  and  on  its  double  tracks  a 
coostant  succession  of  long  coal  and  orej 
trains  are  going  and  returning,  to  and  from 
the  seaboard,  and  the  numerous  furnaces 
along  the  line  of  roatc.  It  is  one  of  the  best 
built  railroads  in  the  country.  Is  laid  from 
end  to  end  with  double  line  of  steel  rails  of  a 
peculiar  pattern  the  design  of  its  eery  able 
and  efficient  Superintendent  and  Engineer. 
Robert  II.  8ayre.  who  has  spent  all  of  his 
business  career  upon  the  road,  passing 
through  all  the  gradations  from  chainman 
of  a  surveying  party  to  his  present  position: 
the  roadbed  is  thoroughly  ballasted  and 
well  maintained,  the  bridge*  hare  been  re- 
newed in  iron  and  stone,  or  are  being  so  as 
tut  as  is  deemed  necessary  to  safety  ;  an- 
thracite coal  only  is  useal,  ensuring  a  mini, 
inuni  of  cinder  and  smoke  from  the  en- 
gines: the  road  traverses  one  of  the  most 
romantic  regions  in  America,  and  whether 
in  early  spring,  midsummer,  or  in  the  beau- 
tiful autumn,  the  scenery  is  of  surpassing 
beauty  and  interest,  and  the  rout*  must 
grow  in  popularity  with  tourists  and  the 
travelling  public  generally. 

Several  trains  leave  daily  from  the  Penn- 
sylvania R.  R  depot.  Jersey  City,  Court- 
land  t  street  ferry.   We  went  cut  in  one  a 
few  days  ago,  and  after  a  few  hours'  ride 
were  at  Bethlehem,  Pa.,  where  we  met  with 
a  most  cordial  reception  from  friend  Mem- 
man.  Professor  of  Civil  Engineering  in 
Lehigh  University,  the  generous  hospitality 
of  whose  pleasant  home  "  unter  der  linden" 
in  this  quaint  old  Moravian  town,  we  en- 
joyed aa  only  a  denizen  of  this  over-he* tod, 
baked  city  can  enjoy  such  perfect  quiet,  cool 
shade,  and  interesting  conversation  aa  waa  here 
to  be  found.   A  hammock  under  broad  branching 
trees,  a  fragrant  Havana,  and  a  desultory  talk 
about  hooka,  civil  engineering,  the  town  and  Its 
people,  the  iron  and  coal  trade,  and  a  variety  of 
similar  subjects,  made  time  pass  rapidly  and 
agreeably,  to  the  utter  oblivion  of  the  heated 
atmosphere  from  which  we  had  escaped  a  few 
hours  previous. 

Aa  early  aa  (.SO  next  morning,  accompanied  hy 
the  Professor,  we  were  en  route  for  Mauch  Chunk. 
Through  Allsntown,  where  the  great  milts  were 
closed  down  and  idle.  Furnace,  Cataaauqua, 
Hokendauqua,  each  with  its  furnaces  In  full 
blast,  and  through  several  other  busy  village*  en- 
gaged In  the  Iron  or  slate  industries,  and  Packer- 
ton,  the  busy  car-shop  town  of  the  road,  we  rapid- 
ly passed,  arriving  by  8  o'clock  at  our  destination, 
Mauch  Chunk,  the  "  Switzerland  of  America."  as 
it  is  called  by  its  special  admirers;  the  county  seat 
of  Carbon  County,  Pa.,  ISO  miles  from  Sew  York, 
and  88  miles  from  Philadelphia. 

The  Indian  name  of  Mauch  Chunk  is  "  Machk 
Tscbunk,"  or  Bear  Mountain,  from  which  it  de- 
rives Its  name.    "  rVfareaoue  .tmerica "  says 


"  Mauch  Chunk  is  doubtless  the  most  truly  pic- 
turesque town  in  the  Union ;  it  lies  in  a  narrow 
gorge  between  and  among  high  hills,  its  foot  as  it 
were  resting  on  the  picturesque  little  Lehigh  river, 
ami  its  body  stretching  up  the  cliffs  of  the  moun- 
tains: it  is  so  compact  among  the  hills  that  its 
houses  impinge  upon  its  one  narrow  street,  and 
stand  backed  up  against  the  rising  ground,  with  no 
space  for  gardens,  except  what  the  owners  can 
manage  to  snatch  from  the  hillside  above  their 
heads."  This  is  true,  and  furthermore,  aa  to  the 
soil  of  the  gardens,  it  looka  as  If  it  all  had  to  be 
carried  there  on  the  hack*  of  the  owners  of  the 
little  patches,  since  all  around  is  only  bare  rock 
debris  forming  the  mountain  back  of  the  town. 

The  town  itself  owes  it*  origin  to  the  enterprise 
of  the  Lehigh  Coal  and  Navigation  Company,  who 
started  the  settlement  in  1818:  the  population  now 
is  about  eight  thousand.  The  principal  hotels  are 
the  Mansion  Hiiuss  and  American  Hotel;  we 
stopped  at  the  former  in  1879.  and  at  the  latter  on 
Ibis  trip:  we  think  the  money  waa  very  much  bet- 
ter invested  at  the  former. 

The  SWITCH  BACK  is  the  great  attraction  of 
Mauch  Chunk,  as  by  means  of  it  the  magnificent 
scenery  and  bracing  atmosphere  of  the  vicinity 


Mumford,  a  very  pleasant  and  genial  young  gen- 
tleman, whose  principal  business  in  life  during 
the  tourist  season  seems  to  be  to  add  to  the  gratifi- 
cation of  the  continually  increasing  patronage  of 
his  unique  road  by  unvarying  courtesy  to  all. 
The  alignment  of  the  road  and  its  construction 
may  be  considered  a  very  fine  engineering  feat , 
wben  we  consider  the  early  date  of  it.  We  did 
not  And  out  the  name  of  the  chief  engineer  under 
whom  it  was  built;  lent  probably  It  Is  familiar  to 
many  of  the  older  engineers  of  the  country.  An 
engineer  was  sent  to  England  to  see  the  method  of 
construction  and  operating  of  similar  roads  in  tin? 
mining  regions  there.  Upon  his  return  a  abort 
section  of  sample  track  was  built.  The  engineer 
had  forgotten  to  note  the  working  of  the  switches, 
and  had  to  be  sent  back  to  England  to  repair  the 
oversight,  a  matter  of  several  months'  delay  in 
tltoso  days  of  sailing  v  esse  Is  only.  The  first  line 
of  gravity  road  was  finally  completed  in  1H19,  and 
the  second,  or  back  track,  in  1844.  It  starts  from 
the  foot  of  ML  Piagah,  thence  to  the  top.  The 
following  is  a  table  of  distance*  and  grades  : 

Length  of  Mount  Ptaraa     2,322  rt 

llelshi  of  Mount  iiai**   eat  " 

I'IsUmkv  trow  Mount  llavah  to  Mount  Jeffrrsoe       ri*%  mis 

Fall  rmm  Menial  Plana  to  Mount  JaStnoo   SOS  ft. 

Letttrth  or  Mount  JrnVrsoa   2.OT0  '• 

Haistilar  Mount  JrtTsnMS.   «K  ■ 

Plstaoop  from  Mount  JidTprstni  u>  Satan - 

■tat  Hill   1  ml. 

Fsll  frocn  Mount  Jsffenon  to  Summit 

Hill   4A  ft. 

limit-  from  Summit  Hill  lo  Mstieh  i. ■hunk 

to  Uw  tails   SS  » 

summit  HUM  !(,.•  l»hi*h    l.Oli  - 

Usual  Pfearah  alaitr  Umi  l-otuah.   WOO  » 

Mount  I'uyah  aboic  It*  lUa   1,400  " 

Mouat  JefJeraoa  shoes  the  tide   LOT©  " 

Isatanre  from  Mauch  (turns  to  Rummlt  <     IS  auV 
Rill  sari  return.   ,,.{  circuit 


(T  4  -Hvl* 


-ana?  - 
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are  enjoyed.  It  waa  formerly  a  switoh-back  or 
sig-sag  railway  up  the  mountain  side  for  coal- 
carrying  purpose* :  but  it  is  now  simply  a 
gravity"  railroad,  the  car  running  down  the 
inclines  by  its  own  weight  overcoming  the  fric- 
tion, to  be  hauled  up  at  either  end  to  the 
mountain  top.  The  road  la  used  only  as  a  pleas- 
ure road.  It  belongs  to  the  Central  R.  R.  of 
New  Jersey,  and  is  leased  to  Tbeo.  L.  Mumford, 
who,  with  bis  brother.  H.  J.  Mumford,  Superin- 
tendent, and  Thoa.  S.  Grimwood,  Secretary,  51 
Chamber*  street.  New  York,  constitute  the  entire 
executive  department  of  the  road.  Its  official 
name  is  the  Manch  Chunk,  Summit  Hill  & 
Switch  Back  R.  R  Trams,  consisting  of  one  open 
car  about  the  sue  of  the  ordinary  open  horse-car, 
leave  the  station  of  Upper  Mauch  Chunk  six  times 
every  week  day  and  eight  times  on  Sunday*,  be- 
tween 8:80  a.  m.  and  3:19  p.  ra.  To  reach  the 
point  of  depart  ore  It  is  easier  to  go  afoot  from  the 
depot  across  the  bridge  and  up  the  single  street  to 
the  top  of  the  hill,  a  journey  of  say  ten  minute*, 
which  by  stage  occupies  nearly  half  an  hour  and 
ia  much  more  fatiguing.  A  small  station  fur- 
nishes a  waiting-room  for  pa— sogers.  The  car 
soon  makes  its  appearance,  in  charge  of  Mr.  H.  J. 


There  are  two  tracks;  the  open  car  runs 
on  to  the  left  track  galng  up.  over  a  de- 
pressed track  at  the  foot  of  the  incline; 
when  In  position,  the  signal  for  steam  is 
given,  and  a  safety  car  is  hauled  to  the 
rear  of  the  other  from  the  bottom  of  the 
depression,  while  a  counterpoise  in  the 
shape  of  another  safety  car  commences  the 
drevent  on  the  right  track.  Two  heavy 
Swedish  iron  bands,  each  seven  and  one-half 
inches  wide,  and  about  three-sixteenths 
thick,  double  spliced  and  riveted,  are  at- 
tached to  the  safely  cars.  These  band*  are 
fastened  to  iron  drums,  twenty-eight  1 281 
feet  in  diameter,  in  the  engine  bouse  at  the 
brad  of  the  plane  ;  the  motive  power  being 
two  stationary  engines  of  one  hundred  and 
twenty  hone  power  each,  while  the  steam 
is  generated  in  ten  boilers,  which  measure 
2  Lf  x  SO  fL 

The  safety  car  has  attached  to  it  an  iron 
arm,  which  extend*  from  the  side  of  the 
'•  Barney"  or  safety  car,  over  a  ratchet  rail 
between  two  tracks:  should  the  hand  break, 
or  any  accident  happen  to  the  machinery, 
the  least  backward  movement  cause*  the 
arm  to  drop  into  the  notches  of  the  safety  rail, 
holding  the  train  stationary. 

The  bands  have  been  in  use  84  years;  they  show 
very  little  signs  of  wear;  there  has  never  been  sn 
accident  on  the  road,  and  with  reasonable  watch  • 
fulness  there  ought  not  to  be  any.  The  safety  ar- 
rangement on  the  Mount  Jefferson  plane  consists 
of  a  stout  iron  bar  slung  at  the  side  of  the  safety 
car,  which  by  the  least  backward  motion  is 
let  down  automatically,  and  being  forced  into  the 
roadway  stops  the  downward  progress  of  the  car. 
It  is  difficult  to  determine  what  would  be  the  ac- 
tion of  these  safety  appliances  in  case  of  accident , 
and  it  is  to  be  hoped  there  will  be  no  occasion  to 
test  them. 

The  trip  over  the  road  is  an  exhilarating  one 
from  first  to  last.  The  air  ia  most  invigorating, 
the  scenery  that  of  a  mountainous  region;  *at  this 
season  of  the  year  the  air  is  sweetly  perfumed  by 
the  fragrance  of  wild  grape  blossoms:  the  car 
speeds  swiftly  along  without  jar  or  dirt  or  «moke: 
a  considerable  portion  of  the  whole  route  is  in 
curve;  the  feeling  of  nervousness  soon  wears  off, 
and  the  excitement  and  novelty  of  the  ride  is 
thoroughly  enjoyed.  At  the  foot  of  the  Incline 
the  car  I*  hauled  to  the  top  of  Mount  Jefferson, 
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and  the  return  trip  begins  by  running  slowly 
to  Summit  Hill,  a  forlorn  and  ancient 
mining  town,  where  a  atop  of  twenty 
minutes  is  made  to  allow  •  visit  to 
the  burning  mine  cloae  by.  The  "  burning  mine"  in 
a  humbug;  the  region  ia  desolation  itself,  and  a 
walk  through  the  deserted  street  makes  one  feel 
sad  to  think  of  the  little  that  la  left  to  the  hard 
working,  barren  Uvea of  a  mining  population.  This 
Summit  Hill  is  quite  a  famous  place,  as  It  was  here 
that  anthracite  coal  was  first  discovered  in  Wtl,  by 
a  hunter  named  Philip  Olnter,  who,  however, 
realized  but  little  substantial  benefit  from  his  dis- 
covery. The  town  was  a  center  of  Molly  Maguire- 
ism  a  few  years  ago,  and  has  nothing  now  to 
recommend  it  as  a  place  of  residence.  Three  years 
ago.  in  company  with  a  professor  of  Wisconsin 
University,  after  a  walk  across  the  country  from 
Delaware  Water  Gap,  we  wandered  about  over  this 
desolate  region  for  half  a  day  in  a  pelting  rain, 
and  pretty  thoroughly  explored  the  length  and 
breadth  of  the  "  burning  mine,"  visited  the  "  Ice 
cave,"  a  deep  hule  where  sufficient  heat  from  the 
sun  to  melt  the  ioe  falls  to  penetrate  its  depths— 
to  the  benefit  of  a  poor  woman  who  picks  up  a  few 
quarters  by  showing  the  passage  into  it- 
then  over  the  great  mountains  of  coal  debris 
from  the  former  open  mining  process  and 
which  Is  the  best  monument  of  the  enor- 
mous amount  uf  manual  labor  that  has  been 
expended  in  this  region,  but  from  all  which 
so  very  little  benefit  has  clung  to  the  labor- 
ers. Down  in  ihe  valley  we  came,  drenched 
to  the  skin,  to  the  huge  coal  breaker  where, 
enveloped  in  blackest  dirt,  sat  hundreds  of 
boys  and  men  from  twelve  years  up,  sort- 
ing "black  diamonds"  from  which  their 
small  moiety  tufflced  only  to  keep  soul  and 
body  together  from  day  to  day.  with  scarce- 
ly a  cessation  of  hardest  toil  throughout 
their  miserable  lives.  We  think  that  a 
mining  region  is  the  most  dud-forsaken 
portion  of  civilised  communities,  and  in  no 
other  is  humanity  driven  more  closely  to 
the  very  verge  of  existence  only. 

The  ride  from  Summit  Hill,  which  place 
one  is  only  too  glad  to  get  away  from,  is 
even  more  exciting  and  Invigorating  than 
that  to  it,  as  the  car  speeds  along  more  rap- 
idly, reaching  even  a  mile  per  minute  for 
about  three  utiles,  and  the  trip  is  considered 
only  too  short  when  the  station  at  Matu-h 
Chunk  is  once  more  reached. 

Immediately  after  the  tripover  the  Switch 
Back  there  is  just  time  to  catch  the  train 
for  Glen  Onoko  a  few  miles  west  of  Maucb 
Chunk.  This  delightful  gorge  iu  the  moun- 
tains belongs  to  the  I^ehlgh  Valley  Kailnavl 
Company,  and  during  the  past  year  the 
company  has  expended  a  larg-  amouut  of 
money  in  the  construction  uf  a  path  to  the 
lop.  in  improving  the  grounds  at  the  sta- 
tion, and  in  the  erection  of  buildings  to 
aeoominodate  pleasure  seekers.  The  of- 
ficers of  the  road  moat  especially  inter- 
ested in  developing  the  beauties  and  at- 
tractions of  the  0 leu  were  :  Mr.  Jas.  I.  Blakealee, 
a  resident  Director;  A.  0.  Brudhead,  Jr.,  Super- 
intendent of  the  Beaver  Meadow  Division  |  Mr. 
Wm.  B.  Mack,  Road  Master,  and  Mr.  E.  B. 
Byington.  the  enterprising  General  Paseeuger 
Agent  of  the  company,  and  they  oartaiuly  have 
succeeded.  Nearly  three  hours  can  be  spent  here 
very  agreeably  In  climbing  up  the  Glen,  resting  it 
the  cascades  on  the  way.  and  completing  the, 
ascent  at  Packer's  Point,  from  which  oue  of  the 
most  extensive  and  charming  landscapes  in 
America  is  visible.  There  is  some  little  historical 
interest  also  attached  to  the  place,  as  in  the  ascent , 
about  900  feet  above  the  Lehigh,  the  old  Warrior 
Path,  used  as  a  trail  by  the  Indians  in  passing 
from  the  Susquehanna  to  the  Delaware,  is 
met,  and  it  was  through  here  also  that 
General  Sullivan  and  bis  art  iv  passed  after  the 
Wyoming  Massacre  in  1778. 

The  train  returns  from  the  Glen  in  time 
for  the  tourist  to  get  his  dinner  and  a  train 


for  New  Tork  if  he  wishes  It.  We  wished 
It  and  at  8  p.m.  we  were  again  in  Bethle- 
hem, and  under  the  efficient  guidance  of  Professor 
Merriman  were  soon  interviewing  thedesertcd  class- 
rooms, the  museum,  library,  and  beautiful  campus 
of  the  Is-high  University.  On  our  return  from 
Mauch  Chunk  as  in  going  thither,  wedid  not  fail  to 
notice  the  great  hills  of  slag  from  the  furnaces 
which  for  years  have  been  piling  up  until  at  last 
the  matter  Is  becoming  a  serious  one  on  account  of 
the  encroachments  on  the  w«lw  way  of  the  river 
and  effects  of  the  embankments  in  times  of  f  reshct*. 
If  nature  had  only  deposited  these  ore  beds  near  the 
Mississippi,  they  would  have  made  material  for 
levees  that  would  have  defied  the  floods  and  the 
gophers.  At  Bethlehem  the  slag  from  a  rinc  works, 
which  for  years  has  been  accumulating,  has  been 
found  so  rich  in  manganese  by  recent  experiments 
that  now  a  company  has  erected  a  furnace  and  are 
working  the  pile  of  debris  for  the  apelgeleiaen  which 
they  extract  from  it  ,and  for  which  they  find  a  nudy 
sale  at  their  own  doors.  Will  the  time  ever  come 
when  some  chemical  genius  will  discover  such 
merits  in  a  slag  pile  us  will  introduce  a  new  in- 
dustry and  relieve  the  embarassmente  of  the  fur- 


MOlTfT  PtWlAB  PLAJtK. 

naee  proprietors  in  their  demands  for  dumping 
grounds? 

Lehigh  University  ia  located  in  South  Bethle- 
hem, Pa.,  at  the  base  of  the  Lehigh  mountains, 
and  seven  hundred  feet  hack  from  Packer  avenue. 
It  is  the  gift  of  the  Hon.  Asa  Packer,  of  Mauch 
Chunk,  the  projector,  builder  and  principal  owner 
of  the  1 ,1- high  Valley  Railroad,  who  originally  ap- 
propriated foOO.000  to  erect  buildings  and  com- 
mence the  classes,  and  who  at  bis  death  left  an 
additional  $2,000,000  to  endow  it  and  the  library 
connected  with  it.     It  was  incorporated  by  the 
Pennsylvania  Legislature  in  1MW.    The  original 
|  object  of  its  founder  was  "  to  afford  the  young 
r  men  of  the  Lehigh  Valley  a  complete  technical 
education  for  those  professions    which  bad  de- 
veloped the  peculiar  resources  of  the  surrounding 
region.    Instruction  was  to  be  liberally  provided 
I  in  civil,  mechanical  and    mining  engineering, 
i  chemistry,  metallurgy,  and  in  all  needful  collat- 


eral studies.  French  and  German  were  made  im- 
portant elements  in  the  collegiate  course.  A 
school  of  general  literature  was  part  of  the  original 
plan,  together  with  tnitinn  in  the  ancient  classics. 
The  Institution  was  freely  opened  to  pupils  from 
every  part  of  the  country  and  the  world."  The 
tuition  is  frtr  in  all  branches  and  classes,  and  the 
cost  of  attendance  for  room  rent,  board,  books, 
etc.,  for  40  weeks  varies  from  (340  to  f87S.  It  is 
essentially  a  school  of  technology  of  which  the  first 
course  ia  civil  engineering.  From  the  RryMn 
we  extract  the  following  relating  to  this  course  I 

"  The  general  scope  comprises  the  higher 
branches  of  the  applied  mechanics  and  mathe- 
matics, together  with  the  principles  of  construc- 
tion and  exercises  in  mapping,  drawing  and  de- 
signing. Tlie  student  is  made  acquainted  with 
the  strength  of  materials,  including  the  theory  of 
elasticity  or  flexure,  tin*  principles  of  construction 
of  roof -trusses,  beam*,  girders  and  bridges,  the 
determination  of  their  proper  dimensions  and  the 
preparation  of  working  drawings.  Under  this 
tie .ul  belong  also  the  theory  of  the  stability  of 
structures,  including  the  theory  of  the  arch  and 
of  retaining  walls  ;  the  principal  of  hydnwtatlcw 
and  hydraulics  with  their  applications  to  vertical 
water  wheels  and  turbines.  The  theoretical  prin- 
ciples are  in  all  cases  illustrated  by  examples  from 
actual  engineering  practice.  Much  time  is  de- 
voted to  surveying  operations  and  to  actual 
practice  in  the  field.  Profiles,  plans  of  to- 
pographical surveys,  contour  maps,  and  rail- 
road charts,  are  made.  The  practical  ope- 
rations connected  with  the  reconnaissance, 
location  and  survey  of  roads,  canals  and 
railroads,  are  fully  illustrated  in  the  fleM. 
Thorough  instruction  is  given  in  drawing, 
the  construction  of  working  drawings  of 
structures,  topography  and  hydrographies  I 
chart*. 

■•  Attention  is  also  paid  to  the  application 
of  the  general  principles  of  the  science  of 
engineering,  or  to  engineering  construction. 
Including  the  composition  and  qualities  of 
materials:  their  dressing  and  preservation  ; 
foundations,  earth  and  rock-work :  the 
drainage,  oolU-ctlon  and  dutrilmtion  of 
waetr.  Visits  of  Inspection  to  enirineering 
structures  In  the  Lehigh  Valley  and  vicinity 
are  regularly  made.  So  much  of  mer  banter's 
engineering  Is  necessarily  Included,  asrefV* 
to  the  construction  uf  bridges,  and  the  *r*  - 
ciul  machinery  and  appliancts  used  in  tie 
erection  of  structures.  There  is  also  thor- 
ough Instruction  In  mineralogy  and  geology. 
The  course  in  astronomy  In  the  Senior  yiar 
lucludes  practical  work'  in  the  observatory . 

"  Designs  for  and  reviews  of  special  stiui  - 
lures,  spccilicstinii*  and  estimates  of  quan- 
tities and  cost,  and  Ihe  preinration  of  a 
graduation  Thesis  giving  evidence  of  sat  is- 
factory  attainments,  complete  Ihe  course  of 
study. 

"  The  graduate  in  this  course  will  receive 
the  degree  of  Civil  Engineer.   (C.  E.) " 

In  looking  over  the  class  register  from 
I8N  10  18*1  we  find  Ibe  names  of  many 
inen  already  eminent  in  the  professions  and 
especially  ill  engineering,  anil  the  extent 
and  importance  of  their  occupations  iaonsst 
flattering  to  the  institution  and  very  en- 
couraging to  its  graduate*.  This  register 
of  civil  engineering  classes,  like  that  of 
other  similar  institutions,  ia  good  reading 
for  the  profession,  us  it  is  a  pretty  accurate 
record  of  the  results  of  a  scientific  training 
in  Ihe  excellent  schools  that  are  now  in 
good  progrees  throughout  the  union. 

There  are  tome  peculiar  advantages  accruing  to 
the  gnu lua tea  of  Lehigh  University.  The  Inst  i  - 
tntion  is  a  Lehigh  Valley  R.  K.  favorite  on  account 
of  iu  association  with  the  memory  of.  their  mutual 
projector,  and  graduates  who  posses*  a  fair  modi- 
cum of  ability  readily  find  situations  on  that  Une. 
where  they  obtain  the  benefit  of  actual  practice  in 
Held  unit  office,  and  go  out  Into  the  world  ready  for 
actual  service,  with  the  cobwebs  of  scholastic 
vanity  tolerably  well  brushed  away  by  their  sup- 
plementary course  of  training.  The  region  is  one 
full  of  interest  and  instruction  to  Ibe  student  of 
civil,  mining,  or  uiectianicul  engineering  and 
chemistry,  and  on  Uie  line  from  Easton  to  Wilken- 
barre,  he  la  in  constant  practical  intercourse  with 
nearly  every  department  uf  those  pmfciwioun. 
Tlie  whole  valley  is  a  hive  of  engineering  indus- 
tries, and  he  would  be  a  dull  student  indeed  wbo 
would  not  absorb  some  of  the  influences  that  meet 
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bim  at  every  turn  throughout  his  year*  of  study. 
The  facul ty  are  wide  awake  men,  appreciating  the 
spirit  of  the  founder  of  their  college,  ud  to  their 
talent  as  instructors  they  add  the  most  earnest  en- 
couragement to  their  students  to  nae  the  advantage* 
I  is  growing,  an.!  with 


of  it* 


tiuos  in  the  Union, 
veniencs  and  comfort  of 
■a  made,  and  young  men  contemplating 
thi*  prufewirnt  should  not  neglect  to 
advantage*  before  choosing  where  to  go. 
the  theees  read  at  the  last  oommencement  we 
note  tbe  following  : 
The  IYriiniin*r7  Humcr,  ProS-le,  aad  aarttrswk  Uakula 

tlmM  fur  n  1  *rof * Knilrtuul  Ui  \orttilU)i|iC4Xi  Couutr  Pa., 
br  Kbn-r  H-Tirr  Lawall.  Tlir  RecoBoAlrsaaee,  Map  and  Ka 
Mraat*  u(  i  rmt,  for  a  ITojuanl  Hallr:*.l  1t>  Nocthampltm  Co.. 
Pa. ,  hr  HMwrt  Thomas  Sorrow,  J.  Krrirw  of  the  Bnmkhn 
Akootk*  ot  U»  East  Hirer  Bndjfr.  hj  KWene  tuckseta-er. 
Plan  *n.i  K, 


Hirer  BrvUrr.  Kv  Kurrne  lu.  k»«rirr 


A  few  miles  from  Bethlehem,  ia  Easton,  the  neat 
<>f  I-afayette  College,  an  institution  chartered  in 
1X30  and  which  ia  mainly  derated  to  the  religious 
training  of  its  students.  Its  main  building,  how- 
ever, is  the  gift  of  Mr.  Ario  Pardee  of  Haxleton, 
it  wealthy  cool  operator,  and  according  to  the 
college?  register  "  was  erected  and  cquip|*?d  for  tbe 
uses  of  the  scientific  department "  at  a  coat  of 
nearly  $900,000.  The  beat  part  of  the  new  build- 
ing is  occupied  with  the  usual  rubbish  of  a  "  iiiu* 
seuni "  which  apparently  is  the  regulation  adver- 
>  of  every  well  regulated  collegiate  in- 
Tbe  class  in  civil  engineering  has  lieen 
sent,  as  is  usual  in  railway  office*,  to  the  top  floor, 
and  when  we  bad  climbed  tbe  long  flights  of  stairs 
to  its  two  small  rooms  we  found  that  Prof.  Fox 
was  having  a  hole  cut  in  the  roof  of  the  building 
to  let  out  the  hot  air  that  was  almost  unendurable. 
The  theological  spirit  in  command  is  too  rampant 
to  harmonise  with  practical  »ciruce  at  Lafayette, 
and  it  is  very  evident  that  tbe  civil  engineer,  who 
to-day  opens  up  to  civilization  and  Christianity 
thousands  of  humanity,  where  the  average  inia- 
ftionary  doe*  one  person,  must  hack  down  and 
out  of  Pardee  Hall— or  roast.  Prof.  Drown,  the 
well-known  and  very  able  Secretary  of  the  Ameri- 
can Institute  of  aiming  Engineers,  ha«  already 
been  roasted  out.  and  his  resignation  is  in  tbe 
hands  of  the  family,  while  he  is  in  Europe,  A 
blank  line  takes  the  place  of  his  name  in  the  list 


Are  there  too  many  young  men  going  iuto  the 
engineering  profession?  This  is  a  very  natural 
to  ask  after  looking  over  the  annual 
i  of  a  goodly  number  of  colleges  that  arc 
entirely  or  nearly  so,  or  which  have  only  a 
department,  devoted  to  special  scientific  training. 
We  do  not  think  there  are.  The  instruction  im- 
parted is  severely  practical,  and  cannot  fail  to  pre- 
pare a  young  man,  if  be  have  ordinary  common 
sense,  to  make  his  way  in  tbe  world  with  more 
success  and  more  genuine  satisfaction  than  if  he 
had  not  Iks  training.  The  whole  worl.l  u  now  an 
open  Held  of 


i  of  the 

The  world  is  being  made  bettor 
to  live  in  every  day  by  the 
<|uiet.  persevering  awl  scarcely  appreciated  labors 
of  engineers  and  chemist*,  and  in  the  problems 
that  are  to  be  solved,  where  tbe  great  forces  of 
nature,  aad  the  present  waste  through  ignorance, 
are  to  be  further  utilised,  the  graduates  of  our 
scientific  schools  and  college  will  be  the  men 
whose  brains  sad  bands  will  serve  their  fellow 
men  to  good  purpose.  CVmoerniiig  the  pecuniary 
eocouragrmie.nl  for  engineer  graduates  in  America, 
they  are  better  off  than  the  members  of  other  pro- 
fession-*. A  young  doctor  hss  a  good  chance  for 
personal  experiment  on  the  "  blues '"  before  a  pay- 
lug  patient  solicit*  hi*  nerricea :  a  lawyer  performs 
years  of  office  drudgery  before  profitable  clients 
seek  bis  service,  and  ministers  grow  grey  -in  the 
r  «tt  on  the  soft 


the  young  engineer  graduate  almost  always  gets 

speedy  employment  ut  good  pay  for  a  beginner, 
and  for  a  few  year*  can  snap  his  fingers  at  the 
lawyer,  tbe  doctor,  or  the  parson,  who  were  fellow 
graduates  of  the  same  year.  But  about  the  time 
•I.MOorfS.IWOare  reached,  so  is  the  senith  of 
many  of  them,  and  possibly  while  they  are  still 

a  transit  or  a 


had  never  used  it  before;  but  was  well  satisfied 
with  the  results  of  bis  first  trial  of  it.  From  fur- 
ther inquiries  we  learn  that  the  Judson  Powder  is 
composed  principally  of  nitrate  of  soda,  bitumi- 
nous coal  and  sulphur,  with  a  small  quantity  of 
nltro-glyeerlne  admixed.  The 
ground  dry  and  separately,  then  mixed  Ina  1 


t  hem  and  be  in  the  enjoyment  of  good  fat 
salaries,  to  say  nothing  of  Congress  and  professor- 
ships. There  are  engineers  who  for  specialties  get 
larger  salaries  and  occasionally  become  wealthy; 
they  are  not  "  as  the  sands  of  the  sea  for  number," 
however,  and  as  compared  with  sucocssr*  in  trade 
are  in  small  proportion.  The  salaries  of  good 
American  engineers  are  as  yet  far  too  insignificant 
as  compared  with  the  value  of  their  services,  but 
how  they  are  to  be  raised  is  a  problem  too  difficult 
for  us  to  solve.  On  principle,  we  always  advise 
engineers  to  go  into  other  branches  of  buainnv  ; 
we  think  they  are  better  fitted  for  some  kinds  of 
business  than  most  of  men,  and  their  absence 
leaves  a  I  letter  Held  for  thuae  who  remain. 

The  "  great  man''  of  the  Lehigh  Valley  was  Asa 
Packer,  who  died  May  17,  1979.   He  was  bom  hi 
Connecticut  77  years  ago,  and  hia  life  from  early 
boyhood  was  one  of  unvarying  industry  and  close 
economy.  He  was  of  too  enterprising  a  disposition 
to  be  a  New  England  farmer,  or  to  remain  a  life- 
time as  a  simple  mcchnuic,  content  with  the  small 
wsges  that  daily  manual  labor  earns.    Like  the| 
popular  candidates  for  the  Presidency  of  this  great  | 
I>pubur,  Mr.  Packer  graduated  from  tbe  tannery  I 
and  canal  boat,  and  as  a  carpenter  he  came  so  near 
to  rall-spliting  that  It  Is  strange  his  claims  were 
overlooked.     But  from 
running" 


in  hand  and  the  brain  to  comprehend  the  pomihil- 
ities  of  rite  future,  Mr.  Packer  bought  np  the  then 
low-priced  stock  of  the  Lehigh  Valley  Railroad, 
and  by  hi*  personal  energy  and  perseverance  built 
the  road,  and  in  doing  so  accumulated  a  vast  for- 
tune through  the  enhanced  value  of  its  stock,  as  a 
payment  for  ha  lalior,  intelligence  and  adminis- 
trative skill.  The  grand  enterprise  of  his  life  was  I 
this  great  railway;  he  had  no  irons  in  other  flres ;  j 
he  never  speculated  (so  it  is  said)  in  margins,  but 
remained  all  through  life  the  same  industrious, 
hard-working,  honest,  money- making  and  saving 
man  that  he  was  when  he  turned  his  back  on  the 
lough  in  favor  of  the  ••  swifter- 
one  man.  ckrreirrped  the  'industries  of  tbe  Lehigh 

that  will  keep  the  memory  of  his  life  and  labor 
forever  green  amid  the  scene*  of  his  long  and  use- 
ful career. 


On  our  return  from  Bethlehem  we  stopped  off 
at  Olrndon  to  interview  Mr.  Frank  Firmatoue,  the 
al ways-hard -al-work  Hurwrintendent  of  too  for- 


at  the 
shortly  before.  Mr 

to  say  ;  be  tu 
lba.  of  Judson  powder,  but  he  was  quite 
that  18,000  lbs.  would  have  been  quite  a* 
he  drove  a  tunnel  under  the  hill  of  stone  some  40 
ft. ,  and  ran  cross  chambers  from  it:  tbe  face  of 
tbe  quarry  was  170  ft.  high  above  the  chambers, 
140  ft.  in  length,  and  the  breast  4fl  ft.  thick  ;  the 
powder  was  rammed  in  fonr  sections  with  ex- 
ploders in  each,  and  all  connected,  tbe  main  lines 
running  to  a  magnetic  battery  a  couple  of  hundred 
feet  distant.  This  brand  of  powder,  although 
well  known  un  the  Pacific  Slope,  ha*  not  hereto- 
fore been  used  in  the  big  blast*  In  tbe  East,  and 
its  efficiency  was  to  be  tested  by  this  blast.  It 
and  brought  down, 
it  i*  catiinated.  over  100,000  tons  of  stone :  Mr. 

he    could    not    estimate  it, 


from  being  absorbed  ;  it  thus  allows  of  a  less  quan- 
tity of  the  nltro-glycerine  bring  used  than  in  a  high 
explosive,  and  a  consequent  cheapness  in  price. 
The  Judson  Powder  is  manufactured  at  Diakes- 
ville,  N.  J.;  there  are  three  grades  called  R  K.  P., 
or  common  Judsno  Powder,  F.,  and  F,  F.  The  R. 
R.  P.  is  intended  to  be  used  as  a  substitute  for 
black  powder,  and  it*  efficiency  in  hard  rock  Is  as 
1  lo  1))'  »)  black  powder,  and  in  seamy 
ground,  such  as  elate,  sand-stone,  hard-pan,  clay, 
and  in  all  kinds  of  earth  MasSjaw  where  it  is  im- 
possible to  confine  black  powder  long  enough  for 
it  to  develop  iU  full  strength,  then  one  pound  of 
Judson  powder  will,  it  is  claimed,  do  the  work  of 
two  pounds  of  black  powder.  The  explanation  of 
this  is  :  In  ordinary  gunpowder  the  process  of 
ignition  is  gradual  from  tbe  outside  of  the  grains 
toward  the  centre,  and  from  grain  to  grain  it  is 
cumulative;  it  concentrates  itself  in  the  line  of 
least  resistance,  and  its  power  is  never  greater 
upon  sny  other  part  of  the  containing  body  than 
upon  that  which  yields,  or,  in  other  words,  it  can 
never  be  greater  than  the  resistance  of  the  least 
resistant  port.  In  the  case  of  tbe  Judson  powder, 
like  all  other  powder  containing  nitroglycerine  ss 
tbe  detonating  agent  .it  develop*  its  force  with  great 
rapidity ;  the  nitro-glyoerine,  which  is  distributed 
throughout  tbe  mass  of  the  dry  mixture,  will, 
when  exploded  with  a  strong  fulminating  cap 
detonate  in    erery  particle  of 

of  the  nitro-c!  v,  erine  win  in 

them  into  gas.  For  railroad  and  quarry  work  the 
Judson  powder  is  claimed  to  be  the  best  in  the 
market,  if  used  by  an  intelligent  blaster,  and  great 
saving  can  be  made,  not  only  in  reducing  the  num- 
ber of  holes  to  be  drilled,  but  also  hi  the  quantity 
of  powder  to  bo  used.  The  comparative  cost  of 
No.  5  Giant  powder  and  Judoon  powder  ia  esti- 
mated at  SH  centa  to  114  cents  per  cubic  foot  of  rock 
removed.  We  understand  that  Judson  powder  is 
now  being  used  with  great  success  on  the  heavy 
rock  work  of  the  West  Bhore  Railroad,  and  on 
•veral  other  contract,  in  this  vicinity. 

A  CAsT-lBoK  pipe  foundry  is  not  a  pleasant  place 
to  visit  on  a  hot  day,  but  bring  in  the  neighborhood 
we  made  a  call  on  the  secretary  of  tbe  Warren 
Foundry  and  Machine  Co.,  at  Phillipsburg.  N.  J-. 
just  over  the  river  at  Eastou,  Pa.,  and  spent  a  swcl- 
U-ringJhour  infwuiching  the  process  of  pipe  making 
from  running  the  moulds  to  testing  snd  slopping 
the  completed  product.  The  works  cover  a  con- 
siderable area;  there  are  14  pits  in  all,  in  which 
pipe  from  3  to  48  inches  diameter  are  cast;  there 


eh, 


ugh 


Wew 
by  the  very 

who,  so  he  Informed  us,  while  In  the  straw  rope 
making  shop,  where  the  first  work  on  the  cores  is 
done,  commenced  his  service  in  that  very  shop  and 
so  had  passed  through  all  the  grades  to  his  present 
position.  The  day  was  one  of  the  hottest  of  tbe 
season  and  we  may  well  be  excused  for  not  loiter- 
ing unnecessarily  about  the  hot  castings  and  glow- 
ing lollies  of  melted  iron  which  were  being  slung 
about  so  unconcernedly  and  easily  by  a  score  of 
cranes  handled  by  tbe  half-naked  muscular  em- 
ployees. The  officers  of  the  company  are  Daniel 
Runkle,  president  and  treasurer;  William  R.  Wil- 
son, secretary;  John  Ingham,  superintendent 
New  York  office*  of  tbe  company  are  at  160  Broad- 
way, William  Runkle,  agent.   At  7  p.  ro.  we  were 
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EDITORIAL  ANNOUNCEMENTS. 


Terms  of  aunaerlpnon.-Tn  tbe  United   Slate,  and 
Canada.  *4  |mt  annum,  lnclmtlnx  p»ast*tre.  all  |*t*  of 

Europe,  »-"■,  l«viWf  In  advance.  Retaltlsuu-ea  at  the  rink 
of  I  be  subat  -rlbrr.  unlem  made  l>i  ntrlMcred  letter  or  by 
draft,  check  or  P.  o.  i»de»,  payable  to  lino.  H.  »  anerr. 


Trrm  ol  Adtertlaing.   i»nentch.  1*  line*,  one  inser- 
tion. IS;  one  month. K.SO:  Ibree  months,  $17;      n  lbs, 

•30;  -no  W,  *»0.  Kpn-tal  na»  for  larse  space  anil  long 
ume  » 111  f«-  (riven  no  apnJI.-stlon  A.l.ertuwtnenu.  inserted 
for  lens  than  tbrrvmijHibA  payahte  Id  advance:  for  looirer 

tlMjl  ror  mbllr.il.... In  the 

Mi.sild  no  received  at  tbe  ofBrv.  of  puhlicaUoe 
■has  Thursday  niornltut.  and  advertisements  ncs! 
frttlay  noon. 

f-orrM|w»«*n^»^roo^btjct«^«Jli'h  nam  rally  talonc* 
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sfuwlnsljipi     Riser  1m 




Taylor  has  reported  to  the  Philadelphia 
Health.throngh  the  Sanitary  Comrnittet*, 
made  of  the 
Tbe  result  of  the 
of  the  river 
and  thai  the 


Thk  Suburban  Rapid  Transit  Railroad  Com- 
pany will  begin  the  construction  of  their  bridge 
across  the  Harlem  River,  thu  city,  at  thr  end  of 
Second  Avenue,  immediately.  This  rcs&d  connects 
with  the  Second  and  Third  Avenue  elevated  rail- 
roods  at  One  Hundred  and  Twenty-ninth  street, 
and  after  crossing  the  river,  traverse*  the  twenty  - 
third  and  twenty-fourth  ward*.  The  plane  for  the 
bridge  have  been  prepared  under  the  direction  of 
J.  James  R.  Croes,  C.  E..  the  engineer  of  the  cum- 
;  the  details  of  lite  aupenrtntcturr  will  be 
of  Theodore  Cooper,  the  well- 
The  draw  will  be  »»  feet 
of  94  feet  each.  As  the 
law  requires  the  bridge  to  be  built  at  right  angles 
to  the  Btxe am.  and  at  least  34  feet  above  high  tide 
the  north  end  will,  be  on  the  land  of  the  Harlem 
River  &  Port  Chester  Railroad,  now  used  as  depot 
grounds,  over  which  the  road  will  peas  by  an  ele- 


reeulte  already  obtained,  should  be  sufficient 
guarantee  of  the  value  of  the  work  in  progress 
and  insure  money  sufficient  for  its  early  comple- 
tion by  uninterrupted  labon 

The  total  amount  expended  to  the  close  of  the 
fiscal  year  ending  June  SO,  I8R0,  was  fc2,8!W.3M. 
The  amount  expended  during  the  year  ending 
June  SO,  IH8I.  waa  *23a.8rll,  and  the  amount  avail- 
able for  the  year  ending  June  30  last  waa  $8u7.KM. 


NOTICES  Of  MEaTUIGB. 

American  ixsTrn.Tr.  or  miking  i 

COUISABO  MXBTIira. 


M  IslMnU 
the  Innlln: 


Monday.  Aus.  "A    VivUf.  Black  lis 
"TlJeTut  "aV'^'  "i'wiS     .1       Mai.,.  Rplapi 
'''wnineL'y'.  Au^.'S-MLeAit 


A  tulef  pTeluiiU^lT' eieaUiiK 


entraj.  will,  an 


nlneslay  .  Au 

Iroad.  twill 


ThuniUj.  Am 
Friday  " 


lU-turn 


villi>,  fcoto;  over  thr  Month  l**rk 


KxtninilanH  to  th«  L«ndville  mil 

to  the  LetrirJIto  HftiflUtiK 


MuiUou  In  the  eeantna. 
HiuiJay  Aug  ZT-  Oolorxlo  Hpriiura  and  Manlton. 
Mon-lar,  Amt . 'J»   Ketum  to  Denver.     Erenln*  rK^jKimi 
XnwUy.  Auk-      Argo  ftmetuag-  Worka,    Oiddec  ami  lea 
^mel'.lne  Work*.    SulatrlpUon  illnner 

B*T«iilea  tbeae  exf-urslao*.  fadlltte*  m  ill  be  afforded  tboae 
«  ho  de*re  to  n**'  the  iron  and  eoaJ  nilnaa  of  Colorado.  And 
for  cbote  who  can  extend  their  vnSt,  an  excorakjn  to  Ibe  San 
Juan  dlauirt  will  he  o«xaol»»d 

^^np  nwncaare  Nmiik  matte  with  toe  railroad  eonuiaaHW 
forrediu-».l  rale,  lo  nieoiW™  of  the  In»tllut»'  and  Uulno.  a.- 
ei«ii,air.vliig  Uiew  Wlxm  cincluded.  a  ,4n  ular  »UI  be  laaued 
lufuimuie  iKilm  of  U>e  rxpentea  fmoj  duTerent  potnu  to 
Denver  and  return.    These  rate*  aril^jin  tablr  no^eiceed 


BELL  (i  ATE. 

The  navigation  of  Hell  tiate  and  tlte  East 

River    was   ini|ie<lrd   und  rendered  dangerous 

by  tbr  presence  of   large  rocky  obstructions, 

located  at  varying  depths  below  tlte  aurface- 

wblch  always  threatened,  and  nooie- 
timea  did,  hurl  veaaels  upon  the  reefs,  made  the 
passage  extremely  hazardous  for  medium-sited 
boats,  and  precluded  the  passage  of  large  ocean 
steamships.  As  given  in  the  report  of  Gen. 
John  Newton,  for  the  year  1861,  to  the  Chief  of 
Engineers,  U.  S,  A.,  the  depth  over  Diamond 
Reef,  at  mean  low  water,  was  171^  ft.;  over 
Coentirs  Reef,  14.8  ft.;  over  Frying  Pan,  11  ft.; 
over  Pot  Rock,  SO  ft;  over  Heel  Tap,  18,1  ft,; 
over  the  reef  at  the  North  Brother,  18  ft.  Hallet's 
Point  extended  from  the  shore  at  Astoria  for  825 
ft.  to  the  contour  line  of  M  feet  at  mean  low 
water,  and  bad  an  area  of  about  three  acres.  This 
the  explosion  took  place  in  1678, 


of  broken  rock  at 
ofMft-M.  L  W., 
at  tbe  North  Brother,  operations  on  Frying  Pan 
and  Pot  Rock  (described  later),  and  in  extending 
tbe  excavations  under  Flood  Rock.  At  the  date  of 
tbe  report,  (reneral  Newton  placed  the  estimated 
amount  required  for  the  entire  and  permanent 
completion  of  the  work  of  improvement,  in  ac- 
cordance with  tbe  approved  and  adopted  project, 
at  $3,215,078. 

PLOOD  ROCK. 
The  work  at  Flcsid  Rock  consisted  of  excavating 
a  central  shaft,  and  from  this  opening  gallrries 
running  at  right  angles  to  each  other  end  bsving  a 
distance  of  20  ft.  between  centres.  Supporting 
columns  are  left  in  each  square,  ami  tlie-e.  aa  the 
work  nears  its  end,  will  be  reduced  aa  much  as 
possible  in  tier.  Tbe  excavated  material  is  taken 
on  cars  to  the  shaft,  where  it  la  hoisted,  and  by  an 
car  (dctcrlbed  in  a  previous 
NEWS.)  is  thrown  into  a 

ohute 

new  Rand  air-compressor  lias  been  added  to 
the  permanent  plant  and  an  tsMiorae- power  boiler. 
Also  12  drills  or  the  Rsnd  and  Ingeraoll  companies: 
three  of  these  are  now  kept  at  work  drilling  hole* 
for  the  flnsl  explosion  that  will  take  place  in  Sep- 
tember or  October  next  year.  Aa  soon  as  the  work 
has  been  trimmed  down  as  much  ss  may  be  con- 
sidered safe,  all  Ihe  drills  will  be  put  on  the 
charge,  and  about  125,000  feet  of  three-inch  boles 
opened. 

The  following  table  shows  the  progress  on  flood 
rock  for  tbe  year  ending  June  80,  18ST : 

I  bakes  feet  of  faJkarlas  driven 
CaMc  Tsnln  nf  roe»  removed 

Hole.  drlBed   

Number  at  blasts  

Number  of  exploders  used  

Feet  of  fuse  used   

Pounds  of  powder  used  

Number  of  iwrsnOMsd  


......  ......... 


two  thlr 


■  0>e 


These 
r  rates,  or  snoot 
epeetal  ratea.  tram  Sew  York  to 
UHliliiw  are  courteowjy  offered  by 
the  en-uralonn  of  tbe  ItiwUtute. 

Persons  pcor*>*e,l  f.-.r  membership  have  (Be  aamc  prlvT 
tares  as  merji!»T«  with  regard  to  Ihe  m»»<liiir  and  excursion* 
As  usual  at  Umi  inee clogs  of  tbe  InstltoAe.  ladles  are  ex 
"  io  lie  present.  Seventy -seven  members  wtlh  forty- 
adstw  have  alre%vlv  avriillle.)  tbelr  Intention  of  helivx 
I  at  Hie  Colonuln  M'-aii*.  and  II  Is  ejpeetest  that  tbe 
3  ereatlr  eaorwd  tbeae  numbers. 
allraeti'His  offered  by  tbe  nilnlns  retjUms  of 
Colorado  are  mcr-sssed  at  this  Unse  by  tboae  of  Ibe  Denver 
Erposmoo  of  inlntns  appliances,  mlnoeals,  e«e  .  and  by  the 


no  «(  miiiii*  nppllanivw.  nilnerala,  etc  .  and 
facllllU-*  offenil  f..r  .•samlnlnj;  rolnea  and 

isrisic  luf-,mi«li"n  ,T,ncernuur  them 


and  aciusrlne 
The  ret,res>-nl«l|v«,  ,rf 

'  '"iVmbeeT  'whi'i'>7«rpossr  at  tending  Oils  roost  lntervstlnr 
meetitv  Hhiml-1  at  oncewiMe  Uis  secretary  of  the  Institute^ 
whob. 

tickets 
sperial 
•civtnry 

mi*rof I  Varshall.  who  ia  well  known  by  his  lectures  on 
Ibe  wonder*  of  tbe  uVvser  Country,  offers  to  conduct  a  party 
of  not  lesa  than  eltrbt.  nor  more  than  twenty-flve,  tbiissfb 


uiv  ihmiM  at  once  wro>  the  secretary  of  the  Institute, 
has  to  r-rfitlfv  the  railroad  componlea  of  the  number  of 
"  rwiutrwl'.  and  the  name,  of  Uiose  entlUM  to  tb* 


Thkl  trfp  wouhl  of^Tjpv  from 
rcnty  nltse  days  fnsn  Denver  to  and  throusb 


tbe  Yellowstone  NaUonaJ  Park 
twentcslx  to  twenty. nine  days 

Ihe  Park  anil  Imck  to  Denver  Tli«  r'eater  part  of  thia  tun* 
aouM  be  spent  -vatr-pinx  "tit"  Ibe  l*ark  The  expenses  of 
UiIm  nvund  tnp  an*  et>{lmatod  at  from  to  tuXi  for  each 
rs-es,,!!  KiuM  tnfueiitstkio  coocomlnx  thia  trip  may  be  ob- 
taiusd  from  Pr.»f  W.  1  MarshsUI.  Fltchburr.  Mass, 
It.  p  HUTU-WELL.  Prevldent. 

ST  Psrk  Place,  New  York  CBy. 

T.  M.  MtOWX,  lsc*-retary. 

Ka.t„n,  Patsn 


carried  on  to 
quiaite  depth.  The 
aa  Flood  Rock— bad  an  area  of  about  0  acres  and 
was  situated  directly  in  the  channels  at  Hell 
Gate:  a  small  ridge  projected  above  the  water  and 
upon  this  vessels  were  thrown  by  tbe  powerful 
ebb  currents  in  whose  path  it  lay.  Further  on 
we  shall  describe  tbe  operations  now  being  car- 
ried forward  at  this  point.  In  regard  to  the  dis- 
aster* here  occurring  the  report  says:  "  Hallet's 
Point  and  the  Middle  Reef  may  be  said  to  have 
(seen  alternate  in  mischievous  functions :  vessels 
which  escaped  one  ran  a  great  risk  of  falling  upon 
the  other.  What  added  considerably  to  the  dan- 
ger from  these  reefs  was  the  bend  at  right  angles 
of  the  river  at  the  spoL" 

Work  waa  continued  during  tbe  year  at  Flood 
Rook  until  last  Wednesday  (the  time  of  our  visit) 
when  it  became  necessary,  owing  to  tbe  delay  in 
|  Congress  of  the  River  and  Harbor  appropriation 
|  hill,  to  suspend  tlte  men  until  its  passage.  The  ex- 
pense of  a  complete  cessation  of  work,  the  re- 
moval and  care  of  machinery,  in  undertakings  of 
!  such  magnitude  as  this  are  not  known  to  the  pub- 
I  lie  and  can  only  be  fully  appreciated  by  those  in 
j  charge.   This  expense  may  in  a  great  tneaanre  he 
considered  as  thrown  away  inasmuch  as  it  la 
caused  by  tbe  care  of  plant  which  is  unproductive 
and  yet  requires  labor  for  its  proper  protection.  The 
amount  of  travel  which  would   pass  through 


ei.net> 

*40,3M 
♦S.fsrwl 

32,103 

at  sua 


Tbe  total  amount  drilled  was  gflsMPg  ft, 
average  cost  of  29.1  cents  per  linear  foot.  The 
average  drilling  per  cubic  yard  was  14.86  feet:  the 
explosives  used  per  cubic  yard  being  2.59 
pounds. 

Tbe  total  coat  per  cubic  yard  for  material  exca- 
vated was  |>  M.  For  the  year  ending  Jus*  80. 
1882,  there  were  81,000  cubic  yards  removed.  The 
area  now  tunneled  is  equal  to  about  8  acre*. 

ror  Boat. 

A  little  over  one  month  ago  the  United  8 latest 
steam-drilling  scow  was  moored  over  Pot  Rook 
and  during  that  time  four  blasts  have  beein 
obtained,  the  last  one  being  on  July  18.  The  drill 
consists  of  a  large  scow  moored  securely  by  six 
anchors— thre*  from  each  end — at  tbe  end  of  about 
600  feet  of  one  and  one-half  inch  chains.  The  cape- 
stans  are  worked  by  double-oscillating  engines.  A 
bolter  of  1.10  horse-power  furnishes  steam  to  IS 
engines.  In 


ical  dome  placed  in  the  center  of  the  vessel. 
Through  the  top  of  the  dome  are  81  holes,  ar- 
ranged  symmetrically,  through  which  lite  drills 
pass.  On  s  frame-work  over  the  dome  are 
engines  for  operating  the  drills.  These  engines  a 
nine  in  number,  but  may  be  shifted  so  as  to  be  in 
a  vertical  line  with  any  of  the  holes  in  the  dome 
through  which  it  is  designed  to  operate.  Tbe  drill*, 
are  bars  of  steel  from  11  to  12  feet  long  and  weigh- 
ing about  700  pounds,  tbe  hole  being  about  six  and 
and  one-half  inches  in  diameter.  The  engines  for 
working  the  drills  are  single  acting,  tbe  drill  beintr; 
allowed  to  drop  of  its  own  weight  a  distance  of 
three  feet.  A  spiral  slot  in  the  piston  rod  of  tbe 
engine  gives  the  drill  a  movement  at  eac 
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of  about  one-eighth  of  a  revolution.  The  drill* 
will  open  about  IS  feet  in  five  hour*  work. 

There  are  constantly  employed  on  the  scow  four 
divers,  two  being  on  duty  during  the  day  and  two 
it  night.  As  soon  as  the  holes  have  been  excav- 
ated to  the  requisite  depth  a  diver  descends  with  a 
Wbe  of  tin,  which  will  just  fit  the  bole  ami  is  of 
the  same  length.  This  is  inserted  to  prevent  rill- 
ing by  sand  or  loose  rock.  A  string  with  a  float 
guides  him  to  this  hole,  which  is  always  the  one 
that  will  be  nearest  the  scow  after  it  has  moved 
off  to  be  away  from  the  explosion.  Like  tubes  are 
placed  in  all  the  other  holes  when  they  are  ready 
for  the  cartridges.  The  diver  places  the  flrsl 
cartridge  (made  of  tin  and  of  a  size  that  will 
just  permit  their  insertion  in  the  cylinders) 
in  the  hole  number  one,  and,  guided  by 
s  string,  proceeds  to  number  two  (in  the  charge 
fired  lust  Wednesday  this  was  directly  to  the  left 
of  the  first  hole)  thence  to  the  rest  of  the  holes. 
The  strings  for  the  guidance  of  the  diver  are 
r  on  account  of  the  darkness  pre- 
at  (be  bottom.  T 
in  order  to 
of  the  two  wires  leading  from  each  cartridge 
to  the  battery.  When  everything  has  been 
made  ready  for  the  blast,  the  scow  is  hove  off  about 
175  f.-o«,  and  the  charge  flred  by  electricity.  On 
Wednesday  nine  holes  were  fired,  there  being  used 
367  pounds  of  powder.  During  th*  time  the  scow 
has  been  working  at  this  point  there  have  been 
four  charges  tired,  and  as  the  dome  is  80  feet  in 
diameter,  an  area  of  about  90  by  130  feet  baa  been 
loosened.  In  these  four  charges  1852  pound*  of 
powder  were  used. 

The  average  oost  per  lineal  foot  of  hole  drilled, 
including  placing  of  scow,  lowering  of 
peases  of  drilling,  cost  of  sharpening  .1  rills, 
diture  of  steel,  hoisting  up  of 

t  scow  was  a<  follows  at  the 

It 


is  rapidly  taking  position  among  the  leading  sani- ,  pany. 
tary  engineers  of  tbi*  country.   Since  severing  his 
official  connection  with  the  city  engineer's  office  of 
Philadelphia,  he  baa  met  with  the  most  nattering 

works. 


Th«  supply  is  taken  from  the  Bayou 
a  circular  well  24  ft.  in  diameter  and  M 
ft.  deep,  at  the  bottom  of  which  is  placed  a 
Wortlungton  duplex  steam  pump  of  12  in.  bore, 
which  lifts  the  water  190  ft.  into  a  stand  pipe,  M 
ft.  in  diameter  and  88  ft.  high,  of  plate  Iron.  In, 
case  of  fire  the  water  is  pumped  directly  into  the 
">ainn  with  80  lbs.  prewure. 
Distribution  is  bv  12  miles  of  cast-iron  pipe,  with 


Within  a  short  time  past  he  has  been  retained  by 
the  cities  of  Cleveland,  O. :  Appleton,  and  Racine, 

Wis  ami  Waterburr.  Conn.,  to  advise  in  sewerage  I  SO  Are  hvdrants  and  800  laps.   The  amount  paid 
sysTe'm.  andbe  is  I  correspondence  with  several  |  by  the  city  fur  «re  ".ydra^i.  <"*  S*™0 
smaller  cities  which  have  prospered  sufficiently  to  P'^'/piulf  tion  in' 1880  was  1M«6.   The  daily 
mak<>  their  inhabitant*  "hanker"  after  the  con-  consumption  is  about  900,000  gallon! 
veniencies  of  improved  sanitation.   The  City  of  statistics  can  be  obtained. 
Appleton  will  probably  soon  commence  the  con- 1 
st ruction  of  sowrre  after  MR.  Hekisu's  plans. 

William  H.  Cook  was  the  Surrogate  of  Phila- 
delphia and  a  lawyer  of  good  attainments.  One 
dav  in  1818  he  started  for  Doylestown.  Pa.,  and 
was  seen  by  numerous  acquaintances  on  the  way 
and  at  the  railroad  station.  Then  he  disappeared, 
and  hi*  relatives  searched  in  vain,  no  trace  of  him 
being  found.  He  wa»  given  up  for  dead.  But  he 
was  alive.  A  sodden  affection  of  the  brain  had 
his  memory  of  the  past,  and  lie  could 
about  for 

and  at  length  became  a  runner  for  a 
Newport  hotel,  where  he  was  known  as  "  Ueneral 
HiU.  His  feebleness  of  mind  and  body,  together 
with  hi*  change  of  manner  and  drees,  prevented 
any  chance  recognition.  A  short  time  ago  be  bad 
brain  fever,  and  in  his  delirium  told  who  he  was. 
He  I*  now  back  with  hi*  family,  and  slowly  re- 
gaining his  reason  t  but  the  five  year*  of  lunacy 
are  a  blank  to  him. 


Brookline,  Massachusetts,  is  on  the 
River,  opposite  Boston,  on  undulating  ground. 

Water-work*  were  twill  by  the  town  In  1876, 
after  plans  of  Edward  S.  Philbrick,  C.  E. 

The  supti'v  in  taken  from  the  ground  water  in 
the  vallev  of  the  Charles  River,  about  6  ruiles  from 
the  city.'  A  gathering  gallery  was  constructed 
about  800  ft.  from  the  river,  in  clean,  pebbly 
with  its  bottom  6  ft.  below 
It  is  in  two  sections, 
long.   The  level  of 


:.•*».-.".: 

of  further  operation*  at 
ipon  the  River  and  Harbor 
I  it  fail  of  an  early  passage  and  liberal 
appropriation,  the  work  in  some  case*  will  be  liable 
to  Injury,  and  an  unremunerative  outlay  will  be 


PERSONAL. 


THE  HISTORY  AND  STATISTICS  OF  AMERI- 
CAN WATER- WORKS. 
BY  J.  jambs  R.  cnoxa  M.  am.  HOC.  c.  «. 


Mr.  J.  M.  Goodwin,  at  Sbarpaville,  Pa.,  is  chief 
engineer  of  the  Sharpsville  new  line. 

Mr.  C.Stowe  has  been  appointed  chief  engineer 
in  charge  of  construction  on  the  Fargo  Southern. 

Mr.  W.  F.  Oakih  is  chief  engineer  of  the  Bur- 
lington A  Ohio  River  Railroad,  with  headquarters 
at  Carlinville,  HI. 

Mb.  C.  0.  Watte  is  chief  engineer  of  the  Ne- 
braska, Topeku  &  Memphis 
quarters  at  Girnrd.  Kan. 

J.  Neijoh  Tl'RBB.  Chief  Engineer,  and  Ewi.j 
KlM-itUM>,  First  Assistant  Engineer,  Rochester, 
N.  Y.,  Water  Works,  were  In  the  city  on  Monday 
ln.it  on  business  connected  with  their  department. 

Joust  H.  Harris,  formerly  of  the  Geo.  F.  Blake 
Mfg.  Co.  and  late  of  the  Deone  Steam  Pump  Co., 
has  formed  a  business  connection  with  the  house 
of  Henry  R.  Worlhington.  289  Broadway,  where 
he  will  be  pleased  to  meet  his  friends  and  others 
interested  in  steam  pumping  and  hydraulic  ma- 
chinery. 

The  Secretary  of  the  Treasury  has  called  for  the 
resignation  of  George  B.  N. 
Steamboat  Inspector  of  the 
District. 

This  action  of  the  Secretary  is 
insubordination  of  Mr.  Tower,  who  recently  or- 
dered two  of  the  lucal  Inspector*  in  his  district  to 
the  board  of  Supervising  In- 
to life-saving  equipments  on 
r  steamers.    Mr.  Tower  is  the  author  of 


(ConfinMori  /ross  poge  239.) 

OCCLVIl.— »Kl.VIDEKJt,-».  J. 

New  Jersey,  in  hU.  40'  50  N.,  long.  "5" 
2  W.,  i»on  the  Delaware  River  in  a  rolling  country. 
The  date  of  its  settlement  la  not  known. 

Water-work*  were  built  by  a  private  company  in 
1878  after  plan*  of  J.  A.  Cloud,  taking  the  supply 
from  the  Delaware  River,  and  pumping  it  150  ft. 
by  a  Blake  pump  of  5*Rj,(IUO  gallon*  daily  capacity, 
into  a  stand  pipe  8  fret  in  diameter  and  130  feet 

'"flUtribution  is  by  8^J  mile*  of  cast-iron  pipe  of 
8  In.,  6  in.  and  4  in.  diameter  with  80  Are  hydrant*. 
10  intles  and  80  taps. 

fhe  p^iuUlion  in  1880  was  2.600.  The  con- 
sumption is  not  known.   

The  works  cost  •83,000.  The  bonded  debt  is 
430,000.    No  further  statistics  are  furnished. 

co.-l.vtlt. — fALESIlNK.  • 
Palestine,  Texas,  in  laL  31  4*>  N.,  long.  95  88 
W.,iaonaridge.  The  nearest  stream  is  Trinity 
River,  6  miles  distant.  It  was  settled  in  1830,  hut 
bad  very  few  inhabitants  until  the  construction  of 
n  railroad  through  it  in  1876. 

Water-works  were  built  in  1882  by  Carroll  E. 
Gray  for  a  private  company.  The  supply  is  taken 
from  97  springs  in  two  valleys.  restM-ctively,  a 
mile  and  half  a  mile  long,  and  from  60  to  100  ft. 
deep.  The  spring  issurs  from  the  outcrop  of  a 
of  fine  white  sand,  which  underlies  from 
t.  uf  clay  along  the  base  of  the  hill*.  The 


bridge  building. 

MBM.  A.  S.  C.  E., 


8  to  10  ft.  uf  clay  along  _ 

springs  were  enclosed  with  wooden  curlw  and 
lined  with  brick  in  cement,  and  covered  with  trap 
doors.  Their  overflow  is  collected  by  earthenware 
pipes,  beginning  with  3-in.  and  increasing  to  12- 1 
in.,  a*  they  go  down  the  valley  intercepting  the 
several  springs.  The  water  is  collected  in  a  tight 
brick  well,  60  ft.  in  diameter  and  80  ft.  deep,  and 
is  then  pumped  into  the  mains  and  n  stand  pipe. 
The  steam  pipe*,  two  in  number,  were  constructed 
after  the  designs  of  W.  E.  Worthen,  C.  E. 

The  stand  pipe,  8.500  feet  from  the  works,  and 
on  ground  90  ft.  above  them,  and  84  ft,  above  the 
town  .is  of  plate  iron,  2  ft.  in  diameter  and  150  ft. 
high.  It  i»  supported  by  8  wire  rope  guy  rods  with 
turn  buckles,  four  of  them  attached  to  the  pipe 
80  ft.  alsive  the  ground,  and  four  at  the  top. 

Distribution  is  by  «  mil™  of  cast-iron  pipe  of 
rruui  12  to  tt-iu.  diameter,  with  35  Arc  hydrants. 
The  town  pays  #100  each  per  annum  for  25,  and 
the  railroad  company  pays  for  10.  Service  pipe* 
urr  of  lend  and  of  galvanised  iron. 
The  population  in  18*0  wn*  3,500. 
The  capital  slock  of  the  company  is  $100,000, 
and  the  bonded  debt  if  180.000.  at  0  per  cent,  in- 
terest.  The  works  con  ilOO.iNKJ. 

OOCUX.— IIOI'STOS. 
ll-Histon.  Texas,  in  Int.  29  48  N.,  long.  95  22 
W  .  is  on  undulating  land  on  Buffalo  Bayou,  an 
for  many  ;  mrm  of  Old  vest  on  Bii|\  " 


!  gravel  and  coarse  sand, 
I  the  lowest  stage  of  the  river. 
reepectivcJv,  491  and  271  ft. 
the  ground  water  having  been  reduced  By  I  tie 
constant  draught,  in  1880  the  gallery  was  extended 
about  100  ft.  and  tbe  pump-well  lowered  8  ft., 
with  the  result  of  increasing  the  supply  tempor- 
arily, until  the  ground  water  level  was  reduced  U> 
tbe  same  height  above  the  well  as  before.  The 
yield  of  tbe  gallery  is  about  500,(100  gallons  daily. 
In  1880  a  cross-ditch  was  cut  from  the  river  to 
within  about  6  ft,  of  the  side  of  the  gallery, 
through  which  the  river  water  can  flow  and  be 
distributed  along  the  aide  of  tbe  gallery,  into  which 
it  will  filter. without,  however,  being  cleared  of .  th* 
great  discoloration  which  characterixes  it.  Thl* 
additional  mode  of  supply  has  been  ut*d  sometimes 
in  summer  when  there  is  excessive  use  of  water 
for  street,  and  lawn  sprinkling. 

From  the  gallery  the  water  is  conveyed  8,800  ft. 
in  a  wooden  box  conduit  of  3-iu.  plank,  and  a  ft. 
square  inside,  laid  in  asnd  and  gravel  10  ft.  under 
/saturated  _peat  bog.  This  conduit  leaked  and 
supplied  an  indefinite  quantity  of  water.  It  das 
caused  a  good  deal  of  trouble  by  the  sand*  enter- 
ing it,  and  obstructing  the  flow. 

The  water  is  pumped  by  a  Washington  duplex 
tank  engine  of  2,000,000  gallons  capacity  through 
2  miles  of  16  and  14-in.  pipe  to  a  stand  pipe  and 
then  through  2>£  miles  more  of  18-in.  Pipe  to  a 
reservoir,  built  in  excavation  and  embankmeut 
and  containing  6.100,000  gallons,  190  :  :-.vc  the 
pumps.  Pintribution  is  by  2Sa4  mile*  of  cast-iron 
pipe*  of  from  1«  to  2-in.  diameter  with  t«4  fire 
hydrants,  18  water  cart  feeders,  and  1,085  taps. 
"The  population  in  1880  was  8,100. 
The  number  of  taps  in  use  at  the  end  Of  each 
venr  and  the  dally  consumption  for  the  year,  since 
1875,  have  been  a's  follows: 

Consuml'llon. 
T»i».  Genoa*. 
UrfT  :LW,taz 

  twj  aaa.ota 

 V   T75  *au,ftfT 

  .    KIT  4HH.U00 

■   ;  coo  .vro.™ 

JJBf   Wia  477.U3 

The"  reduced  consumption  ill  1881  is  due  to  inspec- 
tion of  fittings  and  cutting  off  waste. 

In  1881  the  consumption  varied  from  407.481 
gallons  lu  March  to  588.607  gallons  in  August. 

The  total  cost  of  construction  has  been  fo*l." 
530.83  to  Jan.  31.  1882. 

The  expenses  of  maintenance  in  1881  were 
47,W».94  and  the  receipts  *14.199.04.  The  town 
contributes  in  addition,  for  water  used  for  public 
buildings,  f.6,497.50. 

The  works  an?  manage.!  by  8  water  commis- 
sioner*.   F.  F.  Forbes  is  the  Superintendent, 
i  To  BE  COSTTMJKD.i 
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(New  York) 


CORRESPONDENCE. 

EXPANSION  OF 


ROCK  IN 

Colo.,  July  10.  1883. 


»t  I  made  this 
of  sjli'l  rock  from  cut  to  em- 
point  chosen  offered  these  ad  van- 
all  ^jd  rock,  free  from  an  over- 
lying earth;  surface  uniform,  admitting  of  accu- 
rate measurement;  no  possible  settling  of  the  em- 
bankment, as  it  was  directly  on  the  granite  cow- 
pasturea;  volume  of  the  work  9.000  cubic  yards 
in  400  ft.  lengths,  reducing  wastige  from  blast*  to 
a  minimum,  and  lastly,  it*  location  being  such 
that  I  saw  il  several  times  every  day.     Results  as 
follows :  Rock  in  excavation  and  borrow  pit 
measured    in    place     3.596    yds.;    the  •■""J 
it  was  ^tii^riii  lift  |  material,    measured    In  embankment, 
in  1878  by  a  private  com- 1  5,337  yds.,  or  an 


ratio  of    1  :  1.512; 
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ENGINEERING    NEY\  8  AND 


Ji  i.y  22,  18c2 


the  rock  was  granite 
per  crat.  of  it  broker 

cent,  ranging  from  1  to  8  cu.  ft,  and  the  other  5 
per  cent.  above  6  cu.  ft.  Other  tests  on  a  hard 
s granite  in  larger  masses  rnricd  from  1.8  to  1.8 


yds.  eml 


and  porphyry,  but  10  j  right  frames,  vertically  adjustable  on  tangoed  nen  of  the  firm  Oouvreux  and  Heraent,  went  to 
to  below  1  cu.  ft.,  85  per  |  standards  by  screw  rod*  with  hand  wheels.   The  the  Isthmus  to  stody  personally  how  to  beat  pro- 
forward  frame  baa  downwardly  projecting  arnia.  mote  the  work.   Oar  consulting  engineer.  Mr. 
carrying  an  axle  with  radial  cutters,  and  disk  j  Danzata  made  the  same  trip,  to  prepare  jointly 

ith  Mr.  Heraent  a  programme  for  our 


cutlers  attached  to  the 


to  I  yd.  in  place;  but.  owing  to  aide  of  the  arms. 


r>f  the  said  axles  out- 


I  of  the  piecea,  the  range  was  greater 
I  be  glad  of  any 


Tli 


ir  slide  frame  carries  a 


MISSISSIPPI  RIVER  IMPROVEMENT. 


the  proposed  Improvement  of  the 
River,  and  were  it  not  that  the  scheme  has  the 
professional  endorsement  of  engineers  of  high 
standing,  I  should  characterise  it  as  oue  of  the 
moat  stupendous  "jobs'*  that  ever  sought  Govern- 
ment aid,  for,  however  cunningly  the  project  has 
been  concocted,  and  however  ably  it  ia  explained 
and  defended,  there  is  no  doubt  that  it  coven  an 
enormous  amount  of  hack  scratching.  Neither  ia 
there  any  doubt  that  it  in  opposed  to  Nature,  and 
will  surely  fail.    True,  temporary  local  benefit 


i  the  building  of 
-  up  stream,  until,  instead  of  the 


sr;ificial  aqueduct,  the  bottom 


plow  cutter  with  vertical  slide  plates  formed  to  tors. 


ampaign  to  be  i 


force  the  earth  up  into  an  endless  apron,  with 
cleats  running  on  two  rollers,  one  carried  by  the 
plowshare  standards,  and  the  other  by  a  frame 
sliding  in  straps  on  the  top  of  the  excavator  frame, 
having  a  chute.   The  roller  in  the  sliding 


HUKPIKt)  ATTACIIMXVr  FOR   RAILWAY  CAR 

This  invention  consists  of  an  attachment  to  the 
ordinary  car  seats  of  railway  can,  comprising  the 
combination  of  a  supplemental  reclining  seat 
having  a  seat,  back  and  foot  and  head -rest  adjus- 
tably joined  so  that  u  person  occupying  it  can  se- 
cure any  desired  inclination.  A  projecting  hood 
extends  over  the  bead-rest  in  order  to  shift  the 
rays  of  light  from  the  suspended  lamps.  The  de- 
vice is  adapted  to  be  folded  up  and  stowed  away 
during  the  day 


"  The  mapping  out  of  this  programme  was  par- 
ticularly modified,  owing  to  a  few  facts  which  we 
will  lay  before  you,  the  importance  of  which  will 
not  escape  you : 
"  On  the  18th  of  February  last  some  San  Fran- 
contractors,  Messrs.  Hueme,  Slave*  A  Co., 


reagent. 


with  a 
supplied 

ave  material,  said  case  having  loosely 
reon  a  vessel  containing  also  a  chemical 
An  electric  battery  and  line  wires  are  so 


of  which  is  higher  than  the  adjacent  country,  J  arranged  that  when  the  electric  current  explodes 
which  must  inevitably  bo  inundated  whenever  the  I  «b»  material  within  the  interior  case  of  the  vessel 
normal  flow  of  the  stream  is  suginented  by  spring  j  w>"  be  upset  and  the  H  re -annihilating  gas  will  he 
.   The  scheme,  if  per- 1  generated  by  intermingling  the  chemical  reagents. 


freshets  or  excessive  rainfall 
aisled  in,  will,  in  course  of  time,  force  the  river  to 
escape  from  its  artificial  channel,  and  scour  a  new 
one  through  the  valley  beside  If.  The  benefit  that 
A  derives  from  the  construction  of  a  levee  will 

i  of  the  rest  of 


I  think  I 
Commission,  that  to 
the  stream  by  leveeing 

rapidity  of  its  flow,  and  scour  out  and  deepen  the 
channel,  and  so  far  true,  but  it  does  not  stop  there. 
The  sediment  taken  up  by  the  rapid  current  will 
be  deposited  in  the  slack  water  below,  until,  as  the 
result  of  its  own  action,  the  height  of  the  levee 
must  be  increased.  But  more  than  that,  the  in- 
creased current  can  be  obtained  only  by  increased 
surface  slope,  which  is  the  same  as  saying  that 
the  level  of  the  river  abovo  the  levee  is  raised  as  a 
result  of  its  construction,  andsu  levee  must  follow 
levee  up  stream,  until  the  turbulent,  impatient 
river  refuses  to  trail  along  the  top  of  a  ridge,  and 
I  its  natural  tendency  to  run  down  a  hill  by 
;  through  the  walls  that  confine  it,  and 
into  the  plain 
n  away  on  the 
'•  improvement"  must  be  added  the  millions  of  de- 
struction with  which  the  angry  waters  mock  the 
futile  elf  oris  of  men  to  subvert  the  laws  of  nature. 
If  it  is  true  that  engineering  science  is  responsible 
for  audi  a  plan,  then  the  time  is  ripe  for  the  advent 
of  a  little  common  sense.  Cap*.  Cowden  appears 
to  know  that  water  mil  run  down  hill,  but  it  also 
■  that  he  lacks  "  infloom  .•" 

A  Michigan  Slkk  rihem, 

RECENT  INVENTIONS. 


HOYKI,  METHOD  OF  aRNTUUTINO  HEAT. 
This  improved  process  of  generating  heat  em- 
ploys s  hydro-carbon  furnace,  in  which  the  pas- 
sage of  air  is  secured  under  pressure  through  a 
fibrous  incombustible  fire-bed  saturated  with  fluid 

F.  B.  Brock. 

D,  C. 


THE  DEATH  RATE  AT  PANAMA 

Universal  IitTESociarilc  Pax  ah  A 
Ca  VAI  Co.   Mil  I  *  IH'ILDIN 

New  York,  July  17* 
Naws: 

Sir.  Permit  me  to  call  your  attention  to  a  para- 
graph which  appeared  in  the  last  number  of  E3WH- 
NMRINI)  News  headed  "  Panama  Canal  Service." 
In  which  you  answer  one  of  your  correspondents 
who  wishes  to  get  employment  in  our  eompanv  by 
saying,  "probably  tbey  (his  chances)  are  good, 
as  the  death  rate  is  high." 

I  am  a  little  surprised  Unit  a  joumsl  of  the 
respectability  of  Enoinf.eriko  Nkws  makes  itself 
the  echo  of  the  of  I -repeated  false  statements  pub- 
lished in  the  press  antagonistic  to  our  enterprise. 
Vou  are  aware  that  our  Company  has  an  ofnee 
here,  and  it  would  seem  that  before  you  repro- 
,  I  bope,  the  false  statements  or 


"  A  similar  contract  to  that  signed  with  Messrs. 
Hueme,  Slaven  &  Co.,  for  digging  10  kit.  of  t bo- 
Co!  on  side,  has  been  offered  us  by  an  American 
company  well  versed  In  the  business,  for  digging 
and  finishing  10  other  kll.  of  the  Uanal  on  the> 
Panama  side  cm  very  advantageous  terms.** 

Let  me  add  to  what  our  honored  President  says 
that  another  American  firm  has  received  a  con- 
tract for  boring  soundings  over  a  large  part  of  the 
Canal.  ^  A  wharf  we  are  building  In  Colon  is  abw 

'^m'bV^mtr^s™^'^*^ 
in  our  employ  American  engineers,  doctors,  etc. 

If  the  death  rate  is  as  excessive  as  you  represent 
it,  would  it  not  seem  strange  that  these  men  should 
undertake  such  serious  work  for  thr  company  ? 

To  dispel  this  false  Impre, 
of  the  Isthmus,  let  me  give  you  on* 
for  1881. 

■satfa, 

February   «»  0 

XeTtTcJl  ■  ,.  a*       ♦.SO  1 

April ,-,   ... 

x»>  

Jus*   MS  7 

Joty   l,tls  12 

August   1,124  4 
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• 
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for  IBM  * 

Morula.  Emptor*).  IWAl 

January  Ufa  4 

February   1  HOT  a 

March  imo  9 
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Two  large  hospitals  have  been  put  up  in  Colon  and 
at  l-nrmma,  also  at  < 


For  locomotives. 


■  ofa 

top  to  the  flue  head  of  a 
sides  to  the  smoke  box.  It 

and  outwardly  from  the  flue  head,  so  as  to  pre- 
sent a  discharge  space  for  the  products  of 
bustion,  which  space  is  closed  at  Us  sides,  and  is 
of  gradually  increased  transverse  section. 

KOVKL  KAJtTR  EXCAVATOR, 
The  excavator  frame  is  mounted  on  wheels,  and 
is  formed  of  two  parallel  bars  connected  bv  cross 
bars,  through  two  of  which  slide  grooved,  up- 


to  us  for 

newspapers  in  th*s  city  have 
disseminators  or  mis-state menta  written  by  diaap- 
pointed  correspondents  who  went  to  the  Isthmus 
with  a  view  to  ••  being  seen  "  and  of  papers  rep- 
resenting interest  in  antagonism  to  our  enterprise; 
but  we  rely  upon  the  good  faith  and  the  love  of 
"fair  play "  of  the  American  people  to  do  ub 
justice. 

The  hue  and  cry  against  the  Panama  Canal,  the 
result  of  the  exertions  of  a  few  active  antagonists 
with  adverse  interests,  will  gradually  pass  and 
wear  itself  away.  In  the  meantime  our  Company 
will  push  operations,  and  the  Canal  will  be  built  to 
be  used  by  all  nations.  This  building  of  our 
Canal,  let  me  call  your  attention,  will  not  be  an 
exclusively  French  enterprise,  as  it  has  been  so  often 
erroneously  asserted,  and  Mr.  de  Ijiweps,  in  his 
last  report  to  the  stock -holders"  meeting  a  few 
duys  ago,  says  very  aprupus  : 

When  in  the  midst  of  the  organization  of 
,  Mr. 


an  improvement  in  the  health  of  the  i 
and  nothing  will  be  spared  in  physicians,  drugs,  or 
quarters,  for  the  prevention  of  diaeaw  and  the 
comfort  of  the  aide. 

I  did  not  intend  to  take  so  much  of  your  tpe.ee. 
but  I  have  felt  that  it  is  perhaps  time  for  our  com- 
pany to  refute  some  of  the  many  mis-statements 
apprnred  now  and  then  in  the  press. 
I  am,  very  respectfully, 

C,  COLNE, 
Secretary  American  Board. 

JOHN  BULL  AND  ARABI  BEY. 


"  A  rani  Bey."  atiid  a  New  York  banker  to  a> 
reporter,  "  is  the  most  gigantic  speculator  in  the 
world,  and  Gould,  Vanderbilt,  Russell  Sage,  and 
Keene  are  only  infanta  in  stock  jobbing  compared 
with  him.  Arabi  Bey  has  for  vears  speculated  on 
a  tremendous  scale  in  Ihe  London,  Paris,  ~ 


.  Vienna, 

Berlin,  and  other  continental  bourses  through  hia 
secret  agents.  Some  time  ago  he  saw  good  reason 
to  believe  that  Egyptian  securities  were  going 
down.  You  see  hp  had  secret  information  in  hia 
[Hswemion.  He  at  once  proceeded  to  sell  them 
heavily  short  In  London,  Paris,  and  elsewhere. 
There  was  a  small  decline,  but  the  speculative  fever 
ran  high,  and  '  Egyptians '  rose  to  a  price  at  which 
Arabi  Bey  would  luive  been  subjected  to  heavy 
losses  had  be  covered.    Now  John  Bull  and 

an.mt.on  of  our  ^ rturaUr  WM  ^  °'  *  Bfn?" 

one  of  the  part- ,  ties  they  both  exhibited  1 


I  far  more  at 


ths 
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do  the  majority  of  the  watchers  of  the  '  tape '  in 
Wj.ii  wnn.  Each  nation,  In  fact,  appointed  a 
commissioner,  agent,  or  comptroller  to  proceed  to 
Egypt  to  keep  exact  record  of  all  rcvrnuc*  and  ex- 
penditures of  whatever  nature.  The  commie- 
doner*  were  provided  also  with  facilities  to  ascer- 
tain the  condition  of  commerce,  foreign  and  domes- 
tic, and  of  the  crops.  The  reports  of  these  author- 
ities were  to  some  extent  reassuring,  and  the  at- 
tempt tu  break  '  Egyptians '  failed. 

"  The  attitude  of  Arabi  Bey  today  and  for  somo 
time  past  ia  only  a  desperate  and  reckless  effort  to 
bear  '  Egyptian* '  so  that  he  can  cover.  Where 
■peculating  and  unscrupulous  railway  directors 
ruin  railroads  when  they  are  short,  and  publish 
false  statements  when  they  are  long,  the  canny 
Egyptian  goe»  one  better  and  does  not  hesitate  to 
involve  bisoountry  In  war  and  sacrifice  hundreds 
of  lives  in  the  pursuit  of  his  stock  gambling  oper- 
ation.-. Why,  when  Arabi  Bey.  months  seo.  was 
requested  by  the  Sultan  to  desist  from  aiming  the 
forts,  he  replied  he  was  only  effecting  necessar) 
repairs.  Perhaps  the  Sultan  '  stood  in '  with  him, 
for  he  did  not  make  the  request  until  the  forts 
were  about  completed.  Arab)  Bey  has  had 
chance  to  cover  some  of  his  short  snles  at  a  prol 
and  it  ia  an  open  secret  that  he  has  agents  at  evt  . 
stock  exchange  ready  to  obev  his  order.  Why  was 
not  the  Indian  cable  cut  t 

"  This  talk  about  Arabi  Bey's  national  party  Is 
all  humbug.  So  ia  his  national  banking  scheme. 
The  fact  is  that  these  agents,  or  Board  of  Control, 
or  whatever  you  call  them,  have  actually  reduced 
the  rate  of  interest  consklerablv,  and  enhanced,  to  a 
certain  extent,  Egyptian  credit.    Yon  can 


OIL  SCOUTS. 


is  still  a  mystery.   He  is  amid  to  claim  that  be  lay  he  started  in  his  profession  in  the  mining  fields  of 


Almost  every  prominent  Ml  t 
L^oin^Ps7lc^. 


CATE  AM-  DANQEKOCS  WORK  IN  THE  OIL 
BXUIOJSB  OF  PEXX8TLVA.MA, 


■J 

When  an  operator  goes  into  an  undeveloped 
field  and  puts  down  a  teat  well  he  naturally 
i  to  have  the  profit  of  his  risk.  It  costs  him 
like  $«,000  to  pot  down  that  wildcat 
for  which,  In  most  cases,  he  gets  no  re- 
tain, for  the  majority  of  wildcat  wells  produce 
nothing.  If  he  Ends  a  rich  sand,  however,  and 
can  keep  it  a  secret  for  a  while,  he  has  a  for- 
tune in  his  hands.  He  oan  sell  oil  short  knowing 
that  when  it  is  known  that  a  new  field  has  been 
discovered  the  price  will  go  down.  His  moat 
direct  opportunity,  however,  is  to  lease  the  land 
in  the  neighbnriuxxl  of  his  well,  to  he  sold  again 
at  an  enormous  praM  as  soon  as  it  is  known  that 
it  ia  productive  territory.  So  he  guards  his  secret 
with  every  appliance  he  can  invent.  [lis  most 
dangerous  enemies  am  the  "scouts."  They  are 
paid  to  discover  what  he  is  trying  to  conceal.' 

r  prominent  oil  broknr  has s  "  scout  " 
him  posted  on  the 
During,  cautious, 
patient,  untiring,  unscrupulous,  and  honest,  the 
scout  most  add  to  the  experience  of  a  driller  the 
subtle  judgment  of  a  broker  and  the  keenness  of 
an  operator.  In  the  shadows  of  the  night  he  earns 
his  salary  lurking  about  in  the  neighborhood  of  a 
new  well  out  of  gunshot  of  the  guards  about  the 
derrick  :  lying  often  in  the  snow  or  in  the  swamp 
for  boat*,  with  bis  nose  and  ears  stretched  above 
the  shelter  of  some  friendly  log  to  catch  the  smell 
of  gas  or  the  gurgle  of  flowing  oil  ;  sneaking  up  to 
the  tank  boose  to  get  a  peep  in  if  possible  ;  watch- 
ing the  motion  of  the  walking  beam  and  estimat- 
ing the  depth  of  the  tools  thereby  ;  ready  to  bribe 
a  driller  or  exchange  shots  with  a  guard  at  a  mo- 
ment's notice. 

He  sometimes  spends  weeks  watching  one  par- 
ticular well.  He  studies  the  habits  of  the  men 
working  on  it,  notes  if  any  of  them  are  likely 
to  succumb  to  the  temptation  of  his  brandy  flask, 
jots  down  the  hours  when  each  one  takes  his  nap. 
marks  which  way  their  faces  are  mostly  turned 
in  their  rounds,  and  if  he  cannot  court  their  favor, 
devises  some  scheme  to  get  inside  their  guard  and 
at  their  secret.  In  the  gray  of  the  morning  lie 
rides  away  to  the  nearest  telegraph  office  and 
communicates  with  his  employer  before  the  mar- 
ket opens.  It  ia  a  mystery  when  he  sleeps.  Al- 
most any  time  of  the  day  he  may  be  seen  loitering 
about  wherever  there  is  a  crowd,  picking  up  ac- 
quaintance with  the  few  drillers  whom  he  doe* 

molumrnts  of  tbo  work  are  occasionally 
i  to  compensate  for  any  amount  of  hard  ■ 
'or  instance,  **  Si  "  Hughes,  who  got  the 
Anchor  Oil  Company  a  pointer  on  W6,  has  been 
taken  into  the  company  with  the  office  of  super- 
intendent and  a  clear  tenth  of  their  pre  fits.  His 
gs  work  will  net  him  not  less  Hum  $15(1,000 : 
.  is  a  well-defined  path  circling  through 
f<et  of  thu«e 
but 


under  the  derrick  for  nineteen 
but  the  prevailing  impression  is  that  he  bought 
the  secret  from  one  of  the  guards. 

In  the  course  of  an  experience  meeting  the  other 
evening  with  Capt.  Peter  Grace,  one  of  the  men 
who  pot  down  the  848  well  in  this  district,  he  told 
mr  the  true  story  of  the  mystery.  Much  has  hern 
written  about  it.  more  probably  than  was  ever  „ 

printed  about  an  oil  well  before,  but  the  Captain  most  entertaining  volumes.    In  1S48  he 
told  me  a  few  things  which  were  new.    This  won-  Professor  of  Mining  Engineering  al  Harvard:  in 

.  tt  i  ,i —  i/:„i. ;    fields;  in 

I  ii 
ports  i 


Arixona,  Here  lie  spent  two  years.  Next  we  find 
him  in  the  employ  or  the  Japanese  Government, 
exploring  the  island  of  Yezo:  then  in  the  service 
of  the  government  of  China,  by  whom  he  was  cm- 
ploved  to  report  upon  tbe  conl  supply  of  that 
country.  That  work  finished,  the  professor  set 
out  for  the  United  States,  overland  through  M< 
golia.  Siberia  and  Russia,  about  which  he  t 


derful  Cherry  Grove  district  owes  its  develop-  ^J*"'1  su/TeJ<£  the  Michigan  copper  fields;  in 
ment  to  the  misfortunes  of  George  H.  Diinmick.  1*73  was  State  Geologist  of  Missouri,  and  in  IBM) 
He  had  Is-en  wrecked  flnan,  Ullv  over  in  tbe  Coal  had  charge  of  the  coal  and  iron  reports_  of  the 


He  had  been  wrecked  financially  over  in  the  Coal 
Creek  region,  and  Capt.  Grace  set  him  to  work  out 
this  way  rather  to  give  him  a  chance  to 
than  from  any  other  motive.  Land  could  be 
leased  for  a  dollar  an  acre,  and  the  experiment 
was  not  very  costly. 

•  When  the  tools  broke  through  the  shell  of 
the  sand  about  10  o'clock  on  the  morning  of  the 
11th  of  March.''  said  Capt.  Grace,  "we  knew  we 
had  found  wealth.  The  oil  filled  up  a  hundred 
feet  before  we  could  get  the  tools  out.  The  pres- 
sure of  gas  was  tremendous.  We  drove  a  tight- 
fitting  wooden  plug.  *W  feet  long,  to  the  bottom  of 
the  well,  poured  tbe  hole  full  of  oil,  screwed  in  the 


charge 
United  Slates  < 


He  entered  upon  his  pres- 
rccover  ent  work  July  1,  ISSl.and  is  now  ut  Helena,  M.  T„ 
his  field  headquarters,  superintending  the  work  of 
his  army  of  geologists,  chemists,  topographers, 
botanists,  entomologist*  and  other  experts.  Prof. 
Paropelly's  staff  is  composed  of  the  following  per- 
sons :  Prof.  E.  W.  Hilcard,  of  California  Univer- 
sity. Department  of  Soils;  Dr.  Herman  A.  Hagen. 
of  "Harvard,  entomologist,  with  Samuel  Henshaw 
as  assistant;  Prof.  A.  D.  WiUvsn.of  the  Haydcn  sur- 
vey.  chief  topographer,  with  Messrs.  Louis  Nell 
and  R.  U.  Good,  assistants;  Prof.  Sargent,  of  Bus- 
sey  Institution,  Harvard,  Departinent  of  Fomstry, 
Putnam,  assistants; 


casing  head,  and  set  the  tools,  which  weigh  not 1  w"h  Messrs.  Brandagec  and 

less  tnan  a  ton.  on  top  of  it.  Even  then  when  the  Pfof.  William  M  Canbv  IJeisuHmant  of  Forage 
well  flowed  it  blew  the  casing  bead  off  and  sent  f^*>:  Measra.  Bailey  ft;  lis,  son  of  N.  P.  WilUe, 

and  Bayard  Taylor  Putnam, 


the  tools  a  flying  up  the  derrick. 

"One  trick  we  played  to  deceive  the  scouts  I 
think  has  never  got  into  print.  I  took  a  torpedo 
man  into  a  room  in  the  hotel  at  Warren  one  day, 
very  mysteriously,  but  took  good  care  to  have  » 
scout  see  me  do  it.  Of  course  the  scout  immedi- 
ately hid  himself  in  the  adjoining  room.  I  told 
the  shooter,  with  my  voice  trembling,  that  I  had 
put  my  but  dollar  mto  the  MO  venture,  ami  had 
found  no  oil.  I  must  get  some  appearance  of 
grease  in  order  to  sell  my  lease  and  get  out  whole. 
I  arranged  with  him  to  go  out  that  night  and  tor- 
pedo tbe  well.  Well,  we  went  out  with  a  make- 
believe  torpedo  filled  with  water.  The  scouts  were 
at  our  heels,  of  course,  and  watched  every  motion. 
We  went  to  the  well  in  tbe  dead  of  night,  and 
there  went  through  the  form  of  shotting  tbe  well 
so  accurately  that  even  the  guards  about  the  well 
were  deceived.  Tbe  next  mnrnhagthcy  complained 
that  the  smell  of  tbcdynainite  had  given  them  the 
headache.  .Sharp  as  thev  were,  the  scoots  were  all 
taken  in,  and  did  not  find  out  the  trick  until  weeks 


Plants; 

George  II.  Eldridgc,  ami  Bayard  Taylor  Putnam, 
son  of  George  P.  Putnam,  geologists,  with  K.  C. 
Tern  pieman  and  George  W.  Driver,  assistants.  A 
complement  of  voungmen  from  various  scientific 
schools  and  colleges,  laborers,  guides,  puckers, 
cooks,  etc.,  make  up  the  army  of  invasion,  and 
more  recruits  are  going  forward  this  summer.  One 
enlistment  recently  was  that  of  Mr.  J.  E.  Wolf, 
of  the  Cambridge  Museum  of  Comparative  Zo- 
ology, who  will  join  Geologist  Eldridge's  party  In 
Montana  in  a  few  day*. 

THE  OFFICE  UEXD4UABTEI18 
of  the  Northern  Transcontinental  surrey  are  in 


VTLLARDTS  GREAT  SURVEY. 


PROF.   ri'MFKLLY V    RESEAKC  Hfcs, 
BETWEEN  MINNESOTA  AND  THE 


THE 

CTFIC 


RESK'XK 

POAKT. 


Newport,  R  I.  They  occupy  every  p 
cellar  to  roof  of  an  old,  wfclr-sprsadlng 
frame  hrsMe  st  the  intersection  of  two  very  nar- 
row, old  -fash  toned  street*.  A  brunts?  knocker  of 
mediaeval  pattern,  and  of  a  weight  that  indicates 
that  it  must  have  been  forged  by  some  armor- 
wearing  stalwart  of  the  middle  ages,  is  the  means 
bv  which  the  visitor  make*  known  his  presence 
at  the  front  door.  To  the  right  of  the  capacious 
ball,  which  ia  lined  with  boxes  and  a  mis- 
cellaneous assortment  of  nature's  bric-a-brac, 
is  the  business  office  where  the  accounts  are  au- 
dited and  the  financial  affairs  of  the  ex- 
pedition are  duly  adjusted.  Across  the  hall  en 
the  left  is  the  library,  a  very  valuable  and  complete 
collection  of  scientific  works,  the  property ,  in  part, 
of  the  survey,  and  partly  belonging  to  Prof.  Ptim- 
pelly  and  the  census  office.  This  department  is 
under  tbe  charge  of  Mr.  Richard  111  is*,  Jr.,  the 
bibliographer. 

The  entire  upper  story  of  the  building  is  osed 
a  laboratory  by  Dr.  F.  A.  Gooch,  of  Cambridge, 
chief  chemist  to  the  tnrvey.  and  his  assistant.  Prof. 
William  T.  Richmond.  Every  few  days  mysteri- 
ous-looking bags  of  great  wefght  are  lugged  up 
the  front  stairs  and  carried  into  the  workshop  of 
the  chemists,  where  their  contents  arc  put  through 
tbe  fiery  ordeal,  and  a  message  announcing  the 
result  goes  back  to  the  geologists  who  are  work- 
ing Hie  diamond  drill  in  the  bills  of  the  Northwest. 
Some  of  the  experiments  that  Professor  Pumpelly 
to  be  made  sre  on  a  scale  beyond  the 


It  lacks  a  few  days  of  a  year,  says  the  New  York 
Sim,  since  the  directors  of  the  Northern  Pacific 
railroad  and  of  the  Oregon  Railway  and  Naviga- 
tion company  jointly  organised  the  Northern 
Transcontinental  survey.  The  work  owes  its  in- 
rption  to  Mr.  Henry  Villard.  the  president  of  the 
wo  corporations.  As  originally  planned  the  un- 
dertaking contemplated  the  exploration  of  the 
vast  land  grant  of  the  Northern  Pacific,  a  belt 
from  twenty  to  forty  miles  in  width,  extending 
from  Minnesota  to  the  Pacific  ocean,  and  compris- 
ing 4fl.tlOO.00U  acres.  The  Northern  Pacific  charter 
'  a  not  authorise  the  building  of  the  lateral  roads 
in  connection  with  the  main  line.  But  the  eapi- 
talistsof  tbe  Oregon  and  Northern  Pacific  compa- 
nies have  formed  a  construction  company  for  tbe 
purpose  of  building  these  branch  lines,  and  they 

Lave  thus  become  tatereeted  in  nil  the  »n^*n  capacitv  of  the  Newport  laboratory,  and  the  re- 
region«_north and  south  of  the_  Northern  Pacific  ^es  cf  other  worts  are  drawn  upon.    At  the 

present  time  Prof.  Gooch  is  oyer  in  Pennsylvania 
ith  a  car-load  of  Montana  coals  for  the  purpose 
testing  their  cooking  qualities. 
The  work  of  the  survey  has  not  yet  reached  a 
stage  where  it  ia  possible  to  group  results.  last 
year _a  beginning  was  made  by  Geologista  Willis 


ey  is  strictly  utilitarian.  The 
eral  resources,  soilB,  and  their 
ing.  the  kind  and  extent  of 


of  a. 


the  woods  around  (H«.  wurn  by  the  ft 
who  worked  as  hard  as  he  and  got  i 


proration  now  consists  of  the  paralli 
on  Prof.  Pumpelly's  little  map— a  territory  1,900 
mites  In  extent  from  east  to  west,  and  900  miles 
from  south  to  north,  more  than  half  a  million 
square  miles  in  area. 

The  Idea  of  the  auv 
agricultural  and  mini 
adaptabilitv  to  farming. 

timber  Lands,  temperature  and  rainfall,  entomolo- 
gy in  ita  relation  to  agriculture,  coal  deposits  and 
their  value  for  manufacturing  purposes,  and  the 
like,  are  embraced  In  the  scope  of  the  exploration. 

The  work  is  of  greater  magnitude  than  any  ex- 
ploration ever  undertaken  by  private  enterprise, 
and  no  government  expedition,  unless  it  be  that  of 
Clarence  King  along  the  fortieth  parallel,  ever  un- 
dertook to  achieve  the  results  anticipated  from 
this  undertaking.  It  la  to  be  a  work  of  years  and 
millions.  Unlimited  funds  are  at  the  command 
of  the  explorer*,  and  probably  |3.000.000  will  be 
spent  in  completing  the  work  mapped  out.  The 
director  of  the  Northern  Transcontinental  Survey 
is 

PROF.    RAPHAEL  PtTMPELLV. 

the  explorer  and  traveler  who  has  spent  a  life- 
lime  in  work  of  this  kind.    Ho  is  a  native  of 


eologiste 

and  Eldridge,  who  made  explorations  in  Washing- 
ton territory  and  in  Montana,  and  as  far  north  as 
Manitoba.  The  result  was  the  discovery  of  exten- 
sive beds  of  bituminous  and  lignite  coals  of  great 
value.  The  explorers  returned  to  Newport  for  the 
winter,  and  started  for  the  wilderness  again  a  few 
months  ago.  They  are  now  in  the  Butte  and 
Helena  coal-fields.  As  Prof.  Pumpelly  is  with 
them  in  person,  the  new  discoveries  are  reported 
direct  to  him.  In  tbe  autumn  the  explorers  will 
return  to  Newport  and  prepare  their  reports. 


which  Prof.  Pun 


luellv 


submit  to  the  com- 
panies. By  the  time'  the  northern  route  to  the 
Pacific  ia  open,  on  the  1st  of  July,  1888,  it  is  prob- 
able that  the  results  of  the  survey  will  In  part  bo 
given  to  the  public. 

One  of  the  most  important  of  recent  discoveries 
is  a  tract  of  valuable  timber  land  100  miles  long 
and  seventy-five  miles  wide,  on  the  Clark's  Fork 
branch  of  the  Columbia  river. 

The  discoveries  of  the  explorers  are  not  heralded 
to  tbe  world  a*  soon  as  they  are  made,  for  obvious 
The  two  railroad  corporations  own  only 


of  preparation  in  the  a  small  part  of  the  lands  on  which  the 
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PKOGKESM  OF  ELECTRICITY.  I  number  or  death*  from  age.  accident  or  malady 

—   averaged  nix  only  per  month.   The  Aral  call  on  the 

MiilUnd  Brush  Electric  Light  and  Power  '  capital  sutwCTihed  produced  a  nam  of  aboat  74.- 
pany  have  offered  to  light  Boston  (Lincoln- !  Wv.oon  franca,  of  which  4O.0UO.0U0  .till  remained 
f)  for  one  vear  for  the  average  of  three  years'  unemployed  at  the  end  of  the  year,  and  the  asc- 
ot gas— about  £000— giving  80,000  candle  ond  call  of  123  franca  per  ahare  ou  500,(100  sham. 


made  at  the  oommencement  of  the  year,  waa  duly 
met.  It  waa  originally  proposed  that  of  the  000.- 
000,000  francs  ret|ulreu  for  the  construction  of  the 
canal,  900,000.000  would  be  obtained  by  shares  and 


power  of  lights  in  the  place  of  the  5,000  candle 
power  now  obtained  from  the  gaa  lamps.  The  re- 
sult of  the  five  months'  experiment  with  the 
electric  light  at  Chesterfield  has  been  eminent  Iv 
asuinfactorv.  The  coat  has  been  found  to  tie  con- 
alderably  under  that  uf  gas,  while  a  superior  light 
has  been  obtained.     The  corporation  has  decided 

not  to  return  to  the  old  system  of  gad-lighting,  and  000. 000  franca  will  be  employed  for  tbe  payment 
Messrs.  Hammond  have  "been  ordered  to  supply  I  of  the  Last  four  annuities  of  the  purchase  of  the 
further  lights.  An  influentutlly  signed  memorial  Panama  Railway.  By  that  purchase  the  coinpimy 
on  the  subject  of  the  introduction  of  the  electric  secures  an  entire  monopoly  in  the  transit  across 
light  into  Large  city  warehouses  has  been  presented  .  the  Isthmus,  and  will  be  able  to  utilise  the  rail' 
to  the  City  Commissioners  of  Sewers.  The  memo-  ;  way.  its  wharves  and  quays,  for  ' 
rialista  state  that  they  would  be  willing  to  enter  !  of  the  canal.— The  Economist. 
Into  contracts  with  tbe  electric  companies  to  On  the  Isnmtm  -PasAJi*,  Jalv  II. -The  Star 
supply  them  with  tbe  light  from  cables  laid 
in  the  street,  and  they,  therefore,  prayed 
that  the  court  would  grant  to  tbe  electric 
lighting  companies  tbe  right  of  light- 
ing private  bouses,  shops  and  warehouses,  any 
contracts  entered  into  to  be  for  a  period  of  not  leas 
than  three  years.  It  is  stated  that  electric  lights 
are  being  erected  along  a  portion  of  the  Surrey 
Canal,  and  it  is  probable  that  tbe  whole  length 
will  eventually  be  lighted  by  tbe  same  means. 
The  Laing  electric  lignt  was  successfully  tried  on 
Monday  night  in  Waterloo  Place  and  lower  Kegrut  ,, 

£^SjE££n,g  <Tr"h*\ ,or,  'f?-  ^^^^^j^^^rt 

being.    The  authorities  of  the  parish  or  St.  James  'mU  hlTO  tH^,n  totallydestroyed.    The  sanitary  ar- 

'  of  rsngrmriits  cm  the  Isthmus  are  abuminaMe.  so  It  la  no 
The  wonder  the  new  coiners  are  dying.    Out  of  a  popols- 
lion  of  1,000  twenty-three  persons  have  .Ileal  In  the  past 
week,  or  an  ev«rageof  three  a  day.   There  in  little  hope 
for  any  Improvement  until  the  dry  season  seta  in. 

NOTES. 


of  the  wealthier  residents.  The  environs  of  Alex- 
andria are  as  list  and  sandy  as  Coney  Island  itself, 
and  the  dust  is  quite  unbearable  in  the  hot  season, 
which  reaches  its  height  in  August.  The  moat 
ornamental  part  of  tbe  city  itself  ii  the  Grand 
Square,  a  magnificent  open  space  adorned  with 
fountains  and  thickly  planted  with  tropical  shrubs 
and  trees,  under  the  shade  of  which  scores  of 
loungers  sit  every  evening  to  listen  to  the  music  of 
the  band.   All  the  best  shops  are  in  this  quarter, 


300,000.000  by  the  issue  of  bonds,   the  meeting  |  and  its  sidewalks  form  a  fashionable  promenade, 
authorised  the  Board  to  issue  a  Ar  t  aeries  of  350,- 1  Several  of  the  larger  hotels  of  Alexandria  are  built 
000  0  per  cent,  bonds.   Of  that  loan  a  sum  or  80,-  facing  the  sea,  and  during  the  hot  season  it  is 
),000fr 


are  reported  to  have  in  contemplation  the  use  of 
this  light  in  the  whole  of  Regent  street.  The 
latest  account  of  tbe  progress  that  has  been  made 


rtn.t  Herald  having  accused  the  canal  company  of  duanir 
business  ss  a  commercial  concern  and  thus  competing 
with  taxpaving  merchants,  considerable  excitement  liss 
followed.  Tbo  proof*  of  the  I.ISIHSSSSS  i>f  the  stste- 
*  the  canal  compauy,  which  ap- 
ly  in  the  matter.  The  sgtts- 
lal  company  to  st«jp  private 
iding.  Machinery  1»  arriving  every  day  for  it 
Aaplnwall,  and  each  fresh  arrival  Is  causing  serious 
loss  to  the  company.  Parts  are  being  hart  or  mislaid, 
while  the  geoeral  whole  becomes  evsry  day  more  mixed 
In  its  management  anal  pr.gr.ns_  Machinery  and 
wood  work  for  tbe  canal  are  now  submerged,  owing  to 
Ui*  heavy  rains.  When  required  It  will  be  n  ' 
l>0Mible  ti  ttnd  certain  pa 
will  have  been  totally 


in  laying  mains,  etc.,  for  the  New  York  lighting 
station  of  tbe  Ediaon-Corupanv  states  that,  prior 
to  April  1,  a  little  over  JJ.UUO  ft.  of  street  under- 
ground conductors  had  been  laid.  The  total 
amount  of  mains  laid  during  April  was  12.500  ft., 
and^on  May  1  there  yet  remained  to  be  laid  about 

that  are  eventually  to  be  erected'ln^'the^eentral 
station  in  Pearl  street  are  now  being  erected  there. 
The  others  are  ready  and  will  follow  as  soon  as  the 
first  three  arc  in  place.  Stafford  House  was  on 
Fridsy  night  last  week  lighted  by  the  incandescent 
light.  The  experiments  were  carried  out  by  the 
British  Electric  Light  Company,  and  the^number 

power.  The  machinery  was  driven  by  a  steam- 
engine  of  20  horse-power.  There  were  aix  Gramme 
dynamo  machines,  with  two  feeders.  It  was 
shown  that  there  was  no  danger  by  coming  into 
contact  with  the  wires,  and  that  tbe  lamps  could 
be  separately  or  collectively  extinguished  or  re- 
movrd  at  will.  The  works  in  connection  with  tbe 
electric  tramway  between  Portntsh  and  Bush- 
mills, County  Antrim,  are  now  approaching  com- 
pletion, and  it  is  expected  that  the  line  will  be 
foniuiUy  opened  for  passenger,  goods,  and  general 
traffic  by  the  Lord-Lieutenant  early  in  August. 
Tbe  Commissioners  of  Sewers  of  tbe  City  of  Lon- 
don, having  advertised  for  tenders  for  lighting 
cerium  districts  with  the  electric  light,  it  appears 
that  the  cost  or  applying  it  to  tbe  four  districts 
intu  which  the  principal  city  streets  had  been 
mapiwd  out  varied  from  £9,300  to  £  17.000.  The 
lowest  contract  in  one  district  was  £3.190,  and  tbe 
highest  £3,700,  The  gas  consumed  in  the  whole  of 
these  districts  was  only  £1,900  per  annum.  The 
Crystal  Palace  authorities  have  decided  to  con- 
tinue the  lighting  of  the  terrace  throughout  the 
summer  months  by  the  Andre  system  of  electric 
lighting,  and  have  sanctioned  the  extension  of 
this  system  over  the  track  of  tbe  new  electric  rail- 
way which  is  about  to  " 
—The  Ironmonger. 


tomary  to  serve  dinner  hy  moonlight  on  a  . 
overlook  ing  the  water,  the  plash  of  the  waves 
keeping  time  to  the  rattle  of  knife  and  fork  above, 
and  tho  "  ping"  of  the  all-pervading  mosquito.  Tbe 
most  prominent  object  in  the  night  view  of  the  city- 
is  thcPhams  or  great!  light-house,  which  is  well 
worth  a  visit. 

What  a  Volcano  Cax  Do. 
Cotopaxl  in  188*  threw  Its  fiery  rackets  8.000  ft. 
above  its  crater,  while  in  1834  the  blazing  mass, 
for  an  outlet,  roared  so  that  Its  awful 
for  more  than  800  mile*.  In  1T97 
one  of  tbe  great  peaks 
of  the  Andes,  filing  out  torrents  of  mod  which 
dammed  up  tbe  rivers,  opened  new  lakes,  and  In 
valleys  1.000  ft.  wide  made  deposits  600  ft.  deep. 
The  stream  from  Vesuvius,  which  in  1837  passed 
through  Torre  del  Greco,  contained  82.000  cubic 
feet  of  solid  matter,  and  in  170S.  when  Torre  del 
Greco  was  destroved  a  second  time,  the  mam  of 
Lava  amounted  to  4A,0O0,0O0  cubic  feet.  In  1790 
-Etna  poured  forth  a  flood  which  covered  84  square 
miles  of  surface,  and  measured  nearly  1,000,000,- 
000  cubic  feet.  On  this  occasion  the  sand  and 
scoria  formed  the  Monte  Roeini,  near  Nleholosa,  a 
cone  of  two  miles  in  circumference  and  UN  ft, 
high.  Tbe  stream  thrown  out  by  .■Etna  in  181*. 
was  in  motion,  at  tbe  rate  of  a  yard  a  day,  for 
9  months  after  the  eruption;  and  it  is  on 


As  Egyptian  RAiL«o*n. 

The  dreariness  of  the  country  between  Alexan- 
dria and  Cairo  la  such  that  even  Arabi  Pasha's  sol- 
diers can  hardly  Increase  it.  though  they  certainly 
aupeau-  to  have  done  their  best  toward  that  laud- 
able end.  The  ingenious  three-handed  game  of 
robbery  now  being  carried  on  in  the  Nile  Delta, 
the  soldiers  plundering  the  peasantry  and  the  Be- 
douins plundering  the  soldiers,  is  intensely  ctiar- 
acteiiatic  of  the  East.  But  it  would  require  a  rich 
booty  Indeed  to  tempt  any  man  to  remain  long  in 
such  a  region.  From  the  magnificent  cathedral- 
like  depot  at  Alexandria  right  onward  to  the  gates 
of  Cairo  the  whole  country  is  one  unbroken  fiat, 
scorched  by  a  vertical  sun.  and  presenting  every- ! 
where  the  glaring  contrast  of  a  riotous  luxuriance 
of  vegetation  wherever  water  runs,  nod  a  barren- 
ness like  that  of  the  Sahara  itself  wherever  it  dors 
not.  The  duet  is  simply  indescribable.  Despite 
the  Venetian  blinds  with  which  all  tbe  cars  are 
provided,  floor,  walls,  and  roof  are  literally  gritty 
before  Alexandria  is  out  of  sight  ;  and  when  the 
passengers  begin  to  shake  and  brush  their  clothes 
toward  the  end  of  the  journey,  every  oar  is  the 
scene  of  a  kind  of  miniature  sand-storm.  Add  to 
Ibis  the  assiduities  of  innumerable  flies  and  mos- 
quitoes, and  the  fact  that  the  ordinary  trains  take 
i  a  half  hours  to  cover  a  distance  of  less 


that  tbe  lava  of  the  same  mountain,  after  a  I 
ble  eruption,  was  not  thoroughly  cool  and  < 
dated  for  10  years  after  the  event.    In  the  i 
tion  of  Vesuvius,  A.  D.  79,  the  scoria  and 

far  exceeded  the  entire  bulk  of  the 
.  while  in  I860  /Etna  disgorged  90  times 
its  own  mass.  Vesuvius  has  sent  its  ashes  as  far 
as  Constantinople,  Syria  and  Egypt:  it  hurled 
stones  8  lbs.  in  wpight  to  Pompeii,  a  distance  of 
0  miles,  while  similar  masses  were  tossed  np  3.000 
ft.  above  tbe  summit.  Cotopaxi  has  projected  a 
block  of  100  cubic  yards  in  volume  a  distance  of 
nine  miles;  and  Sumwaba,  in  11*15,  during  tbe 


roost  terrible  eruption  on 
far  as  Java.  W)0  miles  uwav 


its  ashes  as 


GENERAL  INTELLIGENCE. 


re/-  We  wWtraf  .oi.J  are  .name*  pja-aisad  f«  jeaAhsk  in 
COaaamwe  any  firsts  iifiaJsTee*'  that  may  ^/arwtsArd  a*. 


TBI 


GAB  AMD  WATER. 

Lrtxnox.  Oar.,  Watis  Worxs  — Mr.  Tracy, 


is,  and  it  w 
i  toil  than  a 


THE  PANAMA  CANAL 

The  Panama  Canal  Company  has  held  its  first 
annual  meeting  of  shareholders.  Tbe  opera- 
tions during  the  first  year  have  been  quite  prelim- 
inary; but  M.  de  Letasepa,  in  the  report  read,  re- 
minded proprietors,  who  have  manifested  some 
impatience  to  see  the  digging  uf  the  canal  com- 
menced, that  according  to  the  original  plans  the 
period  of  organization  would  not  terminate  before 
the  end  of  1882.  The  results  attained,  he  said, 
had  only  tended  to  confirm  the  Ist-licf  that  the 
canat  could  be  opened  within  six  years  from  tho 
commencement  of  the  work  of  excavation.  A 
great  portion  of  the  geological  formation  through 
which  the  canal  will  be  made  h  " 


is  more  of  a 

THI.ttlRAFH  POUCH. 

In  a  new  decision  by  the  Missouri  Court  of  Ap- 
peal", in  the  matter  of  a  property  owner's  petition 
tor  injunction  against  a  trtegrapli  company,  which 
hail  put  up  a  laiJe  opposite  his  premises  under  a 
permit  from  the  Board  uf  Public  Improvements, 
it  waa  Mated  that  the  power  of  the  Ikaird  to  give 
such  permits  might  be  so  limited  as  to  exclude  the 
erection  of  any  thing  unaightly. 

CttuocB  Weapon. 
A  curious  piece  of  artillery  has  arrived  at  Wind- 
sor Castle.    The  weapon,  which  is  believed  to 
have  come  rrom  some  Eastern  country,  has  seven 
barrels,  the  bore  or  which  is  rather  larger  than 


Stevens,  Turner 
and  Burns  nave  completed  all  tbe  suction  pilaw  for  the 
new  works,  the  "  bend"  being  the  only  pipe  that  re- 
mains to  be  Bukshed.  He  expects  to  si*  the  pumps  ran- 
aing  la  a  very  short  time. 

Wares Works  Extension.— Tbe  Water  Board  of 
Holyoke.  Mas..,  b.  laying  about  1,000  ft-  of  *  in.  pipe  on 


laid  bo 
entral  IM 


those  of  ordinary  rifl 
wooden  carriage,  th 
thereat.    At  the  breech  is  a  groove  for  a  train  of 
powder  to  the  loucbholes,  so  that  all  tbe  barrels 
can  be 


A  »ta)td  Pips,  K>  feet  high  and  4  feet  In  i 
been  erected  at  the  Calumet  mine,  Mich.,  In 
with  water-works.  Th*  plpa  will  hold  strut  75,000 
gallons.  The  pipe  is  now  being  incensed  In  a  woolen 
tower,  which  will,  w  han  finished,  have  rounding  stairs 
to  ths  top,  from  where  a  good  view  of  the  surr<  uuding 
country  will  be  obtained. 

Boston  Water — A  note  rrom  Boston  says:  '*  Apeti- 
tlnn,  of  which  tbe  following  is  a  copy,  is  in  circulatloa 
and  will  be  jweselltad  to  the  Committee  on  water:  * 

"  We,  the  undersigned,  citiacna  of  Boston,  grieved  at  the 
oootinnnd  had  condition  of  the  city  water,  and  realising 
that  the  present  management  bave  111 na  far  failed  to 
ndopt  measures  of  relief,  earmvtly  petition  that  the 
Hoard  of  Health  be  furnished  with  necess 
and  directed  to  make  a  thorough  and  lnipar 
nation  of  the  subject,  and  report  at  the  earll. 
■erasures  of  reUef  as  to  theui  may  seem  nee 


a*ans. 


kt  alay  i 
-  ury 


inzontally  upon  a  I    tui  Hcbuvlkill  water  trouble  Is,  ou  tbe  whole,  worse, 
being  longer  than  than  the  Cochltuate  trouble  which  lately  afflicted  Baas- 
ton.   Tbe  pollution  of  the  Ronton  supply  waa  at  first 
supposed  h  i  tie  due  tar  dead  eels,  ana  this  was  not  an 
agreeable  hypothesis:  afterward  the  theory  prevailed 
that  the  had  oahir  and  taste  were  produced  by  a  fuiurous 
Tbe  City  df  AI-KXAXDRIA,  which  is  now  paying  |  growth,  anal  although  this  solution  waa  not  wholly  re- 
sit dearly  lor  ita  passing  na>ta>ricly,  uiny  la- de  lined  as  assuring,  It  seemed  loss  disgusting  than  the  other.  But 


!  had  been  classed  as 
•hard  rock;"  but  more  complete  surveys  have 

proved  that  much  of  it  consists  of  aund,  <>>mmon  Algeria.  The  olal  harbor  ia  now  almost  entirely 
earth  ond  soft  rock  that  may  be  excavated  with-  dismantled,  and  tin-  hnsin  allaitled  la>  foreign  ship- 
out  boring.  This  discovery  will  permit  the  com-  ping  runs  right  up  into  the  town.  The  mllwuv  ta. 
pany  to  effect  a  considerable  saving  in  the  cost  of  •  Cairo,  striking  off  from  tbe  .southeast  side  of  the 
the  work.  Returns  or  the  sanitary  condition  or  town,  passes  over  a  sandy  flat,  completely  exposed 
the  Isthmus  also  allow  tliut  the  di  al  1.  rote  among 
the  personnel  of  the  company  luianot  exceeded  that 
among  large  assemblages  of  workmen  in  Europe, 
During  tbe  first  four  months  of  IW2  the  aver 
of  persons  employed  was  2.0*0.  and 


u  Levi  1  Algiers,  its  chief  defect  being  Hie  utter  Hie  Schuylkill  far  sixty  milae  basnf  lata  been  soapy  and 
absence  uf  those  picturesque  heights  which  add  so  f  •  ,Ur«,  *rron  "''VT;'1"  l*',,!?^;,^* 'a1  ""Vlf 
much  to  the  b™,,,y  of  .he  magnificent  capita,  or  ;  ^  ,^!*b  5»s,J5 


jtatrifv  on  the  btiuk*.  i 
curat*  ill 


bM'uratf  ill  nluDiC  H 
or  from  tit*  foul  effluvia, 
alike  fall  a  prey  to  thin  pn 
part  Met*  which  fill  itf*  riv 
»etin)C  im  tli**  £.11*  of  «« 
auilMMi!,    Tin*  tht»nrr 


tckt-Qitijf.  a.vt  ppfiftV  liar 
vitlier  through  linatpiMsvtl<'D 
BUdc  baas  tainfliih  arwl  chub 
■v'Mtin^.  ami  tho  minut*  whit*?* 
•r  ar*t  f<«qni1  to  he  charnlcally 
'i  t|na4  fl*th  aa  ham  htwn  ex- 
railr  rvvftivad  ia  that  nutphur 


In  tin*  lin-  «f  iuiv  Inrgr  ri-ja«f  1  at  xui-hor  in  lh«'  rouJ 

atrtwl.    Thn-<!mite«wi«ttuf  the  city,  »nd  t-omiwrUHi  ,  frnm  (tbnniIoo-|  ^uinrio.  ,n  tho  Hehuclkiiltx.U 

with  it  hy  a  line  of  honw  rWH,  lien  Kamleh.  which  ,      |l)tl  im4  ,minpoi|  \n  Uiiu*nllr  UrRf  «iuantltic« 

of  thi.t  Egyptian  New  ^  ^  thfa  aJBawiU  of  thr  nriT.    Form.nr  r«r»  brtwwa 

wrU  u»f  facturica 


repreaenfa  the  ••  up  town"  ol  this  Kgyplian  New  \Zi,\  ,he  Sfioe 
York,  and  contains  the  villas  and  gardens  or  many  rteaaling  iuid 
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Jitly  22,  1882. 


AMERICAN   CONTRACT  JOTJRNAl 


to  lorn  then-refit**  mtn  lh»  river,  often  then  from  one  of  the  8ltoo 
»  or k»  of  cities      to  !<  « v.  a  nar - 
water  to  be  reasonably 


Tlu.  philanthropic  addition  of  exiles,  without  charge, 
hu  now  been  overdone,  and  Pottstown  and  Norrlwtown 

^?.^f°5j^lfn'.^;Vn  thri'  !-^«*»-"-«  "** 
■nmlxia  nr  tltt*  n  tin  cult  r  c 


f»  rracbrd.  —  A'.  I ,  ■Svn, 


IffCXmmitATKD  Oak 
.  'ofnnaaT  of  t?yc 


10  pros  rxptodwl  In  th*  evil*, 
of  Uw  Ak-xaodrU  central  otSrr,  mad  thr  n#xt  IrutUnt 
tberv  *M  notfarn^  but  a  bole  where  the  niDtml  ofBc* 

tearnrd  through 

t>  bU*oila  ted. — Tb# 

■  ■ILl'f.ll]  ',  .  Of  Rock 

CapiUl.  «84,000. 


Hlr*j  bt«  annuo!  rpjmrt  .Its  ir„>  Bo.! 
Thr  retsrrt  shows  that  no  work  bn> 


STREETS.  DRAINAGE 

Robert  J.  Graham,  Superintendent  of  Streets,  baa 
t  with  the  Beard  of  SnpereUrs, 
been  performed  on 


unaccepted  streets,  "cept  by  property  owners,  muter  of  ji 
private  contract*.  The  Superintendent  call*  the  *tl*n  ma 
tension  of  the  B<*rd  lathe  condition  of  the  Redwood  capil 


Nicaragua.  Tbe  incorporator*  proposed  by  the  bill  are 
Meter*.  17.  ft  Ureal,  E.  D.  lirju,  If.  J.  Jewell, 
Howard  Potter,  Willi*  tn  R  Garrison,  Frrdrrirk 
Billings,  lie..rg*  B.  Luring.  William  L,  M.rrv.  Williim 
B.  Franklin,  Solon  Humphries,  Frederick  Buttnflels). 
J.  TV m*»  lie  Franco,  Jane*  B.  Kerne.  Richard  Ten 
Rrorck.  E.  f.  Brelr.  William  Detinisua.  Edward  C.  Ad 
daneia,  Daniel  Ammrn.  George  F.  Baker.  Alexander 
Taylor,  t".  S.  Ureal.  Jr.,  William  II.  Ban. am.  E.  F. 
Hint.  Edward  M.  Clirorr.  A.  O.  Menoral.  Charles 
Dana,  Robert  Harris,  Manuel  Caudra,  Edward  F. 
Smith,  James  B.  Work  ard  a  L.  I'brlp*.  the  bill  n. 
rid««  that  the  capital  stork  of  Use  o  mranv  ihall  consist 
of  not  lew  than  6K1.0I  0  nor  mere  than  1.1  IftCXOslsMS 


1    »r-V>"    ITT—"    liaaxi    «"  -V,  IT*  V  UVI     aUI'IC    tun  l.l.W.V^UIUBKr 

rtlOO  earn,  which  el>a>M  in  all  rttirrta  be  drrmed  per 


prominent 

wa*  appointed  to  make  all 
report  to  a  future  meeting; 


Thin  is  a  question  of  great 


that  will  arise  under  the  present  sewerage 
tb*  anthem  part  of  the  oily.    During  the  past  yi»r 


tnirreat  to  Sbamn.  as  U<e  springs  are"  so  far  frum  the 
er  of  the  village  that  it  la  necessary 


surface  in  the  center  of  the  village  that  it  la 
to  sink  wells  DO  ft,  deep  to  obtain  water. 

Tu  Lynn  iMa.e    lias  Light  Company  w« ill  pay  i 
semi  anunaal  dlektend  of  SS  l"*r  cent,  on  July  8-1. 

Ciscissati  w ATEH-arouu  Kan i nr.- Tbe  forty-srr-  'f1"1  " 
ond  annusl  re  pool  of  tbe  Water  Department  of  tbe  city  Vne* 
of  Cincinnati,  for  ll»  veer  ending  December  81,  1881,  *•**» 
has  just  been  issued.    With  the  exceptkm  of  last  Tear's 
report,  which  was  especially  noteworthy,  motaining  a> 
II  did  a  cumi  krle  history  of  the  Water-works  depait- 
menu  the  toJuid*  to  almot  tbe  beat  that  baa  appran  <1. 
K«t*rlntendent  Arthur  O.  Moore  preaanf  a  concise 
statement  of  tbe  work  of  tbe  pa»t  year.   Tbe  volume  is 
repteta  with  Utiles  of  interest,  and  not  the  least  of  three 
are  the  plate*  relative  to  the  western  hills  disaster  In  { 
tbe  bursting  of  tbe  tank.    Tbe  annual  receipts  for  1881 
irenuf  amounted  tn  »t7S.tf»]..'th  and  the  expenditure* 
to  W17.5W.W7,  not  Including  »l(«.*Ho  BO  interest  ou 
the  ll.rOm.OUO  bonded  Indebtedness  which  exists.  The 
amm  of  IIAO.TOv.  14  was  expended  for  new  imiirnTr 
tdentx    During  the  year  tbe  city  cnnuiioed  S.SII7.H.M.- 
SflO  gallons  of  isaWr,  tielng  an  average  dally  txnetimp- 
tvsi  of  W.0W7.27V  gs ilons.   The  rerrauiUae  ,>f  Incream 
over   1880    la    considerable-  IH.Iil.     There   are  In 
*xa  In  tb*  city   I  HI.  14  mi  lee  of  iron  pipe,  with 
tAjU6     brunch     service*.     Of    this     number  over 
arras  miles  war*  laid  last  year.     The  sections  rein 
tire  to  smoke  consumption  and  tbe  investigation  of  the 
charge*  of  contaminating  the  river  water  are  not  the 
least  of  interest.    To  the  report  is  added  a  table  of  tbe  ; 
daily  stage  of  the  Ohio  River  at  6  o'clock  p.  m.  during  I 
1B81.   From  It  II  la  to  be  seen  that  in  1881  the  river 
was  the  highest  on  Feb,  15.  when  It  showed  fifty  feet . 
sere  a  inches  in  tbe  channel,  and  loweat  on  Sept.  10, 
when  there  was  but  one  foot  and  eleven  Inches  regie-  [ 
tered  there. 

A  Washihqtob,  D.  C.  paper  states  that  there  is  a 

rot  water  In  the  southwestern  portion  of  that  onto  Is  just 

foot  by  tb*  rtUesw*  b  •  f 


I  i.opj  feet  of  macadam,  r>.Mt4  feetor  paving,  the  canal  as 
of  planking.  I, )0!N  feet  of  sidewalks,  41SU  treaty  with 
*  walks,  11,518  fes-t  of  curls)  ami  7lM)  fee-t  of  trare.ts'irtati 


r>,1*fetv  lineal  feet  of  grading  has  been  performed  on  tbe 
vtrcets,  and 
l.irTi  feet  of 
feet  of  cms* 

futterwavs  were  laid.    From  July  1,  188],  to  July  1, 
883,  3.188  feet  of  sewers  were  oou> true  ted.  ntakln'g  a 
total  of  Iltl  miles  and  816  feet  of  aewrrs  ronatrur?ed 
July.  18f«.    From  July  1.  1881,  to  July  1.  I 
feet  of  streets  were  accepted,  making  the  total 
has  just  been  issued.    With  the  exception  of  last  years  |  {-"«♦»  <*  •cttftrnt  streeU  in  tbe  city  48  miles  and  a.  I  A3 


feet. 

The  following  u  a  srateinenl  of  tbe 
drawn  from  the  Street 
the  past  fiscal  year: 

W  aires  for  labor  on  streets  

Waire*  foe  l*N>e  rleanlnx  sewers 
Nalertal  seel  Um.Im  Ism^I  on  mlreeU 
Ntreet  sweesilog.  e.'eeeii  aiiinths 
Kent  off  " 
K*lery 
WorkhT 

erly  

JlldetueaU  ***Hlnst  the  rlly  ,,,  

Hojlnkllmt  Uiedeti  (lute  *iul  Van  N< 
Paid  Pity  aa»l  1  'ounty  Harveyor 
lirtdxe  tender.  Slrth  *tn  " 
Mreet  work  .tire,  ted  I.J 
Ijilsie  along  ,itr  fe.,nl 
Mafrtxl  u-e.1 


unt  of  money 
during  the 

teVl.KIT M  I 
•.Xi.iajo -ii 
3l.7an.trj 

TTI.ISUO.  31 
R70.0II  I 
l.'joooo 

Tier  on 
n.t;r.'  «n 
-.1)10  <k'. 
ran  ,  s 
4&iuu 
4.WM  IS 


powpred  to  *uow  the  red  ■mpti.ia  of  the  stock  on  such 
tern  s  a*  the  board  may  press-nhe.  TV  bill  al»i  nrovhle* 
that  the  United  Slate*  shall  exercise  curb  control  over 
Is  now  or  may  at  any  time  be  prescrited  by 
Nicaragua,  and  "ball  enjoy  ita  free  use  for 
tr*re.|virtatiou  of  troop*,  munitions  of  war  and  mails 
and  otherwise  In  •/■cordatKi'  with  stipulation*  hi  exist 
ing  treaties,  and  should  the  t'nlled  States  are  fie  for 
national  reason*  to  t*rn|»rarily  occupy  and  manage  tbe 
canal  the  right  to  do  sn  is  reserved  and  secured  to  the 
Oovernmenl  upon  tbe  payment  to  tbe  stockholder*  <4the 
canal  at  the  rate  of  A  per  rent,  annnally  upon  the  capita  I 
invested,  together  with  tbe  necessary  expenaea  for  tbe 
maintenance  of  the  work. 

Oirg  of  the  latest  of  canal  project*  is  that  of  a  water- 
way between  Uverpool  and  Mancheeter,  Knglsnd,  so  as 
to  make  tbe  Utter  place  accessible  *t  all  time*  l.y  I 
see  going  vessel*.    The  krweat  estimate  of  the  c 

H»,OtS),000. 


iw,  r»  ■  mm 


Tag  stockliohlers  of  tbe  Scioto  V.Ury  Railway 
nany  voted  • 


to  Fort  Wayne, 
a  MM  mile*.  ' 
tS.000,000  to 


lnd„ 


Com 
fronj 
lncree>ing  it* 


150  to  900  mile*.   The  capital  stork  was 
,  »10,000,000.  and  a  new 


SO  ounsolidated  mortgage  for  11.500,000  wee  authorised. 
•LU     Tug  total  railway  cumrtructiim  of  tfaa  year  to  June  15 


Total 


An 


»«HI,K.VI..V1 
Cnrontefe. 


— San  Fran 
ing  made  to  build  sewer*  In  the  un- 
Innati.  and  a  bill  Authorising  a  tax 


a  rod. 


-Fair  prtigTe**  Is  being 

i  In  Springfield.  Ul. 


matle  with 


lainch 

SWAJfrerorT  WaTXB  Compakt.  Captain  Isaac 
IT.  Jackxon,  President,  drove  twenty  tubular  wells,  each 
to  a  depth  of  tblrtv  feet,  hut  winter.  In  tbe  district 
Irtag  between  tbe  Pine  Street  School  House  and  New 
Ocean  street.  Water  ha*  flowed  from  them  np  to  the 
present  time,  A  pump  baa  recently  been  applied  to 
them,  and  for  tbe  twenty-four  boor*  preceding  B  a.  m. 
to-day  the  yield  was  tttJO.OOO  gallon*.  A  larger  pump 
will  b*  put  tn  to  teat  tb*  capacity.  Rwaxnpacott  baa 
no  pontic  water  svpply  at  present  although  she 
freatlv  needs  it.  Tbe  Bwampscott  Water  Ccmpanr 
say*  that  if  every  house  tn  Bwampscott  waa  con- 
nected with  a  public  water  supply  the  consumption 
would  not  exceed  860.000  gallons  dally  As  It  to  believed 
I  no  snore  than  60  per  cent,  of  the  bouse*  would  be 
cted  within  five  years.  It  is  argued  that  tbe  cott- 
on for  that  time  would  not  reach  the  above  fig- 


■stout  to  t 
sewered  part*  of  C 
levy  has  been  prer 
Sniirr  Pavtoo. 
the  street  peTsnsn 

MoimutAL  Sriunrni—  Montreal  is  getting  In  about  tbe 
sense  muddle  with  |r«  street*  a*  that  fn«n  which  Toe- 
ing, In  tb*  last  ten  years  the  sister 
.500,000  on  bar  streets,  and  has  noth- 
ing to  show  for  it.  the  City  Surveyor,  Mr.  Ansley, 
seems  to  favor  the  frontage  tax  system,  which  la  prov- 
ing so  successful  here.  We  fan,  v' .  however,  it  wfll  be 
rears  before  the  nece. 


ess  .'l.doO  miles 

With  is  six  mouths  1,8011  nsw  station*  have  bean 
added  to  the  railroad  index, 

Eiobt  TMorsixo  Chinamen  *re  on  their  wsy  to  work 
on  tbe  Canadian  Paciflc 

Thx  railrued  aernlngs  nhi 
the  way  up  to  194  per  cent. 

At  Portland,  Or.,  an  immense  railroad  depot  is  to  be 
erected,  tn  coat  f 1.600,000. 

A  KAltJMiAD  bridge  la  being  built  acres*  Escambia 
River.  Florida,  that  will  be  two  miles  kwg. 

Tin.  i;  latxius  are  836  miles  beyond  Da  huh.  on  tbe 
Northern  Pacific.   Seven  thntnand  men  are  at  work . 
A  SASJuiw-OAtrog  road,  WmPrstong, 
"at 


000,  will  b.  built  in  Mono  County.  Cat 
Trig  70-mll*  gap,  on  the  Northern  California  * 


fane  T , 

■■ri'^rid"'^  *  l^SL       TKg   70-mll      ,  „, 

ro^rdlTO  IhT  streeU  Smti^m,  ™™.-Tv™!to  0nfaD         "1"  occupy  «M  jeer,  to  build, 
(//one.  Tni  dividends  paid  by  therallrcads  last  year  amount 

FllurT  Watbh,  TBTar  Dbaikaob.— Note  that  Atlantic 
City,  If.  J.,  has  secured  a  long-needed  water  supply,  it 
is  beginning  to  move  for  the  satisfying  of  - 


This  jilace  L.f  (nuupllig  Is  in  the  haaln  of  Rtarey 'a 
,  whe,h.treembe-lt.\eed  *t  FUx  Pond---«c_- 


ELKCTRICITT. 

Tug  aXBCTatc  light  came  to  the  front  early  tn  Eng- 
land's war  on  tbe  Egvpttans  On  a  dark  nigbt  preceding 
the  bombardment  a  brilllsnt  besun  w*s  flashed  to  tbe  sbore 
from  one  of  the  English  vessels,  lifting  the  cover  of 
darkness  from  tbe  enemy*  operations  along  tbe  water- 
front When  th*  Egyptian*  found  themselves  working 
In  full  view  of  the  men  on  tbe  vessel*,  under  tbe  glare  of 
a  Ngbt  which  Beamed  almost  ss  brilliant  aa  that  of  the 
son,  the  startled  native*  fled.    Then  tbe  beam  of  tight 


AND 

Dry  Docks  Wastxxi. — A  nnjnfeer  of  ship-owners  and 
agent*  of  Montreal,  feeling  the  need  of  dry  docks  accee- 
Kinl*  to  sea-going  vesseto,  are  i  ssruastng  tbe  advtaaMUty 
of  sirpnJving  the  want.    <m  tbn 

a*  follow*;  '•  There  have  fnr  earn*  time  been  two  com- 
modious private  dry  docks  in  connection  with  the  ship- 
building establishments  on  the  canal,  but  until  th*  new 
canal  was  opened  Ibis  spring  they  were  only  ssroeasibls 
to  the  smallest  etas*  of  see-going  visauls  Tbe  firm* own. 
lug  these  docks,  moreover,  having  as  much  as  they  can 
do  with  river  craft  have  not  f  unlisted  tbetr  docks  with 
thi'  appliances  for  rerwlrtng  sea-going  vessels  The  plan 
which  has  been  brought  to  the  notice  of  our  shipping 
men  Is  to  form  a  joint  stock  company,  and  build  a  large 
dock  beside  th*  Wellington  Basin,  with  forges  and  ap- 
paratus for  repairing  Iron  ships,  and  to  keep  a  staff  of 
competent  workmen  permanently  engaged,  Th*  esti- 
mated cost  is  $ HoO.OOO.  Already  this  areaon  nine  shir* 
have  had  to  be  sent  to  Quebec  for  repairs  in  the  dry 
docks,  and  to  be  Drought  beck  sgsin  for  their  cargoes, 
and  some  vessels  have  been  sent  to  sea  sadly  in  want  of 
pairs.  This  morning  the  bark  Amiens  was  dJs- 
rsstched  to  Ouebec  for  repairs  to  the  copper  sheeting  on 
her  bottom,  whirl,  will  probably  take  a  couple  of  hours. 
She  will  then  he  brought  back  for  her  cargo,  after  In- 
curring a  In**  of  some  $540  for  pilotage  and  tonnage. " 

Canal  Pswuxct. — One  of  the  latest  of  canal  projects 
is  that  of  a  waterway  between  I J  verpnoi  and  MalK'be*- 
ter,  England,  so  as  to  make  the  latter  place  acceesltvle 


to  11.58  per  Inhabitant.   The  net  earnings  of  all  the 
railroads  were  *855,000,000. 
T««  large  iroa  viaduct  at  Cleveland  of  the  New  York, 


railroads,  covering  47,«eW  mil**,  show 
In  their  report*  sn  increase  of  I8W  per  cent.  One-half 
of  on*  per  cent,  was  tbe  average  Increased  earnings  per 

mOe. 

Hx  Dtdst  Kxow  Him.— At  a  station  on  one  of  the 
railroads  leading  out  of  Detroit  the  train  had  arrived 
jfctthe  (rfooe  speaks  |  and  departed  the  other  day,  when  th*  station  agent, who 
had  been  in  tbe  place  about  three  week*  and  was  kink- 
ing for  a  call  every  hoar  tn  come  to  Detroit  and  take 
chirre  of  thr  line,  was  approached  by  a  quick,  well- 
dressed  man.  smoking  a  cigar,  who  asked: 
H  Keep  you  |«rettv  busv  neref 
"  Yum,*'  was  the  jerky  reply. 
"  Business  on  the  increase  r 
M  Yum."  again. 

"  Do  you  run  this  station  F"  asked  the  quiet  man,  after 
a  torn  on  the  platform. 

u  Nobody  else  run*  it,"  growled  the  sgent.   "  Have 
you  got  a  patent  car  coupler  1" 


'  Oh, 

'I< 


The 


OcxAir  Caxi-xh.—  The  New  York  Board  of  Trade  and 
Transportation  have  sent  a  memorial  to  Cor  greet  In 
rjppcauuon  to  tbe  Senate  bill  "to  eDcourage  and  promote 
telegraphic  communication  between  America  and 
Europe,"  which  was  recently  pasted. 

Tn  TXLXrHosil  at  Alxxaxdma.— H    H.  Kid  red.  at  all  times  by  large  so* -going  Te**rl* 
formerly  station  agent  at  Passaic  City,  was  sent  to  mate  of  the  coat  is  135,000,000. 
Europe  to  introduce  tbe  telephone  In  the  Southern  part  s*s 
of  the  Continent.    He  had  Just  finished  his  work  at  CANALS 
Alexandria,  where  he  obtained  a  large  number  of  sub- 

e-rlben,  and,  being  at  Malta,  corvd acted  the  expert-      Ttrx  Nicaraoca  Caisal, — On  the  171b  tli 
meet*  «  hlch  resulted  In  hearing  tbe  noise  of  the  guns  mlttee  on  Foreign  Affairs 
•  '.^n-tb^^ 


going  to  tell  yon  to  go  to  thunder  with  it  if 
Wa 


ba  Ir.weat  e*t-|- 


you  bad.    Want  special  freight 

"  Ho,  sir." 
"  I  don't  give  any 
"  I  don't  want  any 
"  Waltltig  for  tbe  i 
"  Not  particularly." 
'•  Want  to  charter  a  carf" 
«  No." 

The  agent  left  him  on  tb*  platf 
office  end  bmbod  himself  fnr  half  ar 
man  looked  ta  an  him  and  asked: 
"  What's  tbe  saiarv  of  a  position  like  this r" 
"  ThAt*  ray  business,"  was  tbe  pron 
"  What's  the  income  from  thai  stall 
"  Ask  the  Baggageman." 

"  Your  name  is  ,  isn't  II T 

'luppoen  it  I  ~ 


I  entered  hi* 
bent 


the  consideration  of      "Ob,  nothiuc  much— only  I'm  th*  Oeiier*!  Manager 
Ich  provides  for  the  of  the  line,  end  I'd  like  to  exchange  card*  with  yosT*- 
f.  of  I  - 
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July  22,  1R82. 


Tin  baadqaartan  of  tbe  New  York  &  Boston  Inland 
Railroad   Co..    it  SOB   Waahlngtoo  street,  Boston. 


Tar  Air  Lire  Railroad— New  Alham.  lr..L.  July 
17. -The  Air-Lin*  Railroad  Company  is  pushing  thiug* 
and  pelting  ready  lo  put  an  train*.  All  day  veeterday 
a  large  force  uf  men  was  employed  putting  in  a  turn- 
table at  the  round-hona*  at  West  Sixth  street,  and  ex- 
liect  to  have  It  completed  to  ro«m«,  Ttie  coiitracb.r» 
'  1  to  complete  the  track  tbrongh  Potten  Tunnel, 
>.  last  rail  will  he 


Lyons  the  stone- work.  The  stone  will  be  takes  from 
the  I>umruer»ton  quarry  near  Bratttehom,  which  wa» 
bought  by  Lyont  some  months  ago.  The  coat  of  the 
work  Is  estimated  at  about  MU.flflO. 
Messrs.  Johuaon  ft  Wilson,  manufacturer*  <i  Saylor* 
.ingston  &  Portland  Cement,  hare  increased  the  capacity  of  thair 
Pembroke  Railway  between  Madawaska  and  the  Canada  ;  works  to  N.OOO  barrel*  par  i 
Pacific  baa  been  completed.  The  junction  of  the  two  ,  market  price  of  Baylor's  at 
roads  will  b*  effected  four  miles  north  of  Renfrew 


run  In  either  direction,  and  has  a  paint  on  each  end,  thus 
doing  away  with  the  use  of  a  tum-table.  It  is  said  to  be 
the  heaviest  engine  in  the  world,  and  with  a  train  of  15 
freight  cars  It  mute  on  a  portion  of  the  trial  trip  a  mile 
In  50  second*. 
A  CaXaDIaX  ROAD.— The  survey  on  toe  Kingston  & 


Larjje  Eajwiho*.— The  wore  than  *J,t*.E),000  canied 
by  the  Pennsylvania  Railroad  bv.t  month  Is  the  Mggest 
railroad  earning  on  record  lo  the  world. 

A  Projected  Ohio  Road  — It  b  proposed  to  build  • 
road  from  Wooster  to  Burhank,  to  miles  north,  and 
there  connect  with  the  New  York,  Pennsylvania  ft  Ohio. 
The  estimated  cost  Is  WSO.OOO. 

Saratooa's  New  Railroad. — The  Mount  Mac 
Uregor  Railroad,  the  narrow-gauge  mad  running  to 
Mount  MacOregoc  from  Saratoga.  n*»  beam  opened  to 
tbe  public.  This  new  road  Is  some  two  miles  In  length, 
with  grades  in 
mile.  It 
tractions 
visitor*. 

Ax  Ixdiaxa  Road  Ixoorpctrated.— Article*  of  aaarv 
ciatlon  of  the  Kankakee  Valley  Railroad  Company  have 
been  filed  with  the  Secretary  of  State.  The  capital  stock 
of  the  new  company  is  $  1 ,600,000.  The  road  will  be  HO 
mile*  long,  and  wp]  run  through  St.  Joseph,  La  Porte, 
BUu-ke,  Porter,  Jasper,  Lake  and  Newton  Coon  Ilea.  In- 


[  400  feat  to  the 


northerly  along  I 
Whites  La ir » ii  tw 
onO,  divided  into  8 


A  Njcw  Causxirnia  Road.  -A  let*  dispatch  from 
says:  "  Articles  of  incorporation  were 
by  the  Loom  Prteta  Company  to  coo 
te  a  single  track  narrow  gauge  railroad 
Count r.  commencing  at  Aptoa.  running 
t  Aptos  Creek  three  miles,  tbrnce  to 
two  mil  re.  The  capital  stock  is  ISO.- 
.VIO  shares. 

A  Road  Completed.— Tbe  long-talked  of  railroad 
route  from  Penuaylvania  to  the  New  England  States  is 
completed  On  last  Saturday  the  work  *»»  mushed 
by  the  connection  of  the  rails  between  K  ran  kiln  Fur 
uace  and  Andover,  on  the  Lehigh  ft  Hudson  River 
line.  Immediately  afVT  this  work  a  train  |*o»-cl  over 
tha  route  from  Gr*yri>urt,  on  the  Kn«,  to  Relvlileie.  on 
tba  Bel  vide  re  divsdon  of  the  Pennsylvania  Railroad 
From  Belrldero  the  rcute  runs  northward  through 
Warren  and  Sussex  ooonties.  crossing  the  Delaware, 
[.ackawanna  ft  Western,  near  Bridgeville,  and  the  Sus- 
sex Railroad  at  Andover.  At  Franklin  Furnace  it 
cruases  again  the  Sussex  l'.silmad  and  the  New  Jersey 
Midland,  and  passes  through  the  Warwick  Valley  to 
llrey court,  there  forming  a  connection  wiUi  the  New  burg 
branch  of  the  Erie  ltailroad.  At  New  Isirg  the  car.  are 
rerrle.1  over  the  Hudson  to  th*  New  England  Koad.  To 
what  extant  tbe  Pennsylvania  Railroad  Company  "III 
food  the  new  line  is  not  yet  known,  but  the  offtccrv  of 
the  Lehigh  A  Hudson  claim  that  their  road  will  have  all 
Ibe  business  it  nan  carry  from  the  Pennsylvania  cor- 
poration. The  rolling  stork  of  the  new  road  is 
The  passenger  coaeti 
r  i.-lal 
vary  modern  « 
In  a  few  day*  regular 
route. 

Railways  ard  the  Puruc— Taking  an  avenge 
,-ak-ulated  for  the  whole  country,  a  railway  i*s«eenger, 
when  ha  pays  11  for  his  tare,  contributes  loeente  of 
that  amount  to  the  stockholder*,  30  ceate  to  the  bond- 
holders, and  fifi  cents  towards  paying  the  est  of  operat- 
ing the  roads,  tha  latter  being  'distributed  dtrectlv  or 
Indirectly,  chlofty  for  wages  to  working  people.  These 
are  the  figures  for  all  the  roads  In  tha  country,  taking 
the  aggregates  for  dividends,  intrreet  pavxnruu  and 
operating  expenses.  Of  course,  on  some  roads  Hie  whole 
or  the  dollar  goes  to  the  working  mechanics,  laborers, 
conductors,  engineers  and  other  employee*,  the  stock- 
holders getting  nothing.  The  dollar,  or  a  large  part  of 
it  is,  moreover,  qui.'kly  returned  to  the  sic  -pkeewrs  I  ■! 
the  country,  for  there  are  over  a  million  and  a  half  of 
■  employers  withdrawn  from  productive  labor. 


Instead  of  at  Renfrew,  as  was  formerly  proposed. 

The  Gill  Colorado  ft  Hast  a  Fx.— A  large  force 
of  men  are  now  engaged  upon  the  line  of  toe  Gulf, 
Colorado  ft  Han  La  Fe  road  between  Snyder's  Camp, 
three  miles  south  of  Lyons,  on  the  main  line,  and 
Navaeota.  on  the  Texas  Central,  where  connection  is  to 
be  made  with  the  Montgomery  Central  road,  in  ope- 
ration from  Navaeota  to  Montgomery,  which  read  Is 
now  the  pro|ssrty  of  the  Santa  Fe.  The  grading  forces 
between  Hovder  s  ami  Navatota  are  working  froo)  both 
and*.  The  track  of  the  Texas  Western  Narrow  Gauge 
Hallway  has  reached  Scaly ,  on  tba  line  of  the  Gulf, 
Colorado  ft  Hanta  Fe,  and  will  soon  be  pee  pared  for 
traffic—  both  freight  and  patsengcr— and  will  ho  oper- 
ated In  conjunction  with  the  Gulf,  Colorado  ft  Santa 
Fe,  thus  affording  the  latter  road  another  inlet  into 
Houston. 

Sr.  Loci*  &  Texas,— The  HL  Louis  ft  Tnxaa^ljL  ».) 


r  Chicauo  Railroad  Compart— Article*  of 
Ellon  have  been  filed  with  the  secretary  of 
state  by  the  Chicago  Suburban  Railway  Company, 
which  proposes  lo  construct  n  railway  from  a  point 
near  I  lalewood,  on  the  Mllwaukeee  ft  St.  Pant, 
through  Jefferson  to  Norwood  Park,  thence  through 
Sll««  b>  the  Noith  hraix-b,  and  thence  along  the  river  to 
the  Partite  division  of  the  St  Paul  rood  In  Chicago. 
The  capital  stock  is  to  be  1 100,000. 

PnooRKRH  ox  a  Pexxeylvaxia  Road.  —Tba  lnuiUlirig 
of  the  Nazareth  extension  of  the  Bangor  and  Portland 
ltailroad  is  greatly  retanled  by  the  track  layers  leaving 
the  work  to  go  into  the  harvest  fields.  It  i?  expected  the 
rails  will  be  laid  to  Nazareth  by  the  middle  or  August. 

The  Camadiar  PACinr.— Grading  has  again  com- 
menced on  the  Southwestern  branch  of  the  Canadian 
Pacific.  Four  thousand  men  and  le  i,  thousand  lemma 
are  at  work  on  Ibe  road  weal,  and  construction  has 
reached  118  miles  wast  of  Brandon  station.  Tbe  Air 
bun:  Lii-  ngain  suffered  bj  ruin  stortni 

Ar  Extrnrior  Voted.— The  Scioto  Valley  Railway 
Company  has  voted  to  extend  tbe  line  from  Columbus. 
0.,  to  Fort  Wayne.  Ind.,  inrrra-lng  lt»  lenglh  from  150 
to  SCO  mites.     The  capital  »1.sA  ss 

The  new  monster  engine  of  Hie  Pennsylvania  Rail- 
road, called  'Jumbo,"  weighs  1)40,400  pound*,  or  a 
ittle  over  00  lona   The  engine  la  eo  cotntructed  as  to 


The  Wixtorhir,  Iowa  ft  Nerrahea.— Work  ha* 
ls«n  cmuntenced  on  tills  road  near  tbe  city  of  Waterloo, 
Iowa.  Grading  Is  alei  being  tlone  near  Marsh sJltown, 
and,  as  the  two  f<»-ce*  are  w.»rklng  toward  each  other, 
It  is  conftdenUy  exiavted  that  cars  will  be  running  from 
Marshall  town  to  Waterloo  before  the  end  of  the  year. 

HrsPERRBOR  or  Wore*. — A  note  from  Mount  Ulksul. 
0,,  says:  "The  work*,  surveying  and  other,  baa  been 
temisirarlly  suspended  by  order  of  the  officer*  of  the 
New  York,  Pittsburgh  ft  Chicago  Railroad.  The  several 
corps  of  engineers  have  disbanded  and  gone  bcene  for 
a  few  weeks.  Tbe  suspension  is  not  caused  by  any  em- 
barrassment, but  is  only  for  the  purpose  of  effecting  a 
new  organization  and  a  letting  of  coutiacta  for  toe  en 
tire  completion  of  the  balance  of  the  proposed  great 
East  ami  Went  trunk  line.  It  b  probable  that  the  next 
Immediate  branch  of  tbe  road  built  will  be  from  Marion 
through  tills  cltv  to  Fredsiicktown,  there  connecting 
withM  ' 


BUILD  IN  O 

Towm-hau.  repair*  at  1 
made  at  an  expense  of  kfi,000. 

The  Board  of  Directors  of  tbe  City  Infirmary  of  Cin- 
cinnati, O.,  will  receive  propota  Is  until  Julv  -Jfl  for  tbe 
erection  and  completion  of  additions  lo  tne  Cltv  In- 
ttraiary  building*,  near  Hartwell,  0.,  In  accvirttance 
with  drawing*  ami  speclflcatlous  prepared  by  R.  Ander- 
aon.  Architect  and  Superintendent,  and  now  on  file  at 
the  City  Inflrraary  ofltoe. 

New  Depot.— Tbe  Dearer  ft  New  Orl* 
hu  purchased  ground  for  a  depot  at  Put  bio.  Col. 

New  Depot  — The  Texas  ft  Pacific  Company  have 
made  arnurgemeuu  to  build  a  C»),0l«l 
at  Marshall,  Tex. 

A  100,000 -bushel  grain 
Jacksonville,  Fla. 


Nxw  Orlrars,- 


flrst  cLBja^wwkmerTin^the 


OONTRACT8  LET. 

BaiixiE  CoRTRAtT  Lrt.— Couimlsioovn  of 
County,  0„  awarded  the  oonstrurtlnn  of  briilge  No, 
tWS  ft,  on  ceutarn,  to  ktasallkio  Bridge  Co  .  at  #18. 
per  foot;  also  to  aaine  company,  bridge  No.  17,  140  ft 
on  centers,  at  *\'o.  17  per  ft.  Both  the  above  are 
throsigb  liridges,  18  ft.  roadway,  oeiiucitv  100  lbs.  fac- 
b»r  4,  Masrmry  for  bridge  No.  if.  cost  »fl,000, 
awanle-l  to  James  Nlc.ll,  o?  l  levelnml,  0  .  at  *ll.h*J 
per  iserrh. 

Coxtralt  Let.— Bids  were  ofiened  by 


Wauioi  ix  Caxada.  —  A  large  gang  of  men  have  com 
tnenced  construction  on  tba  Toronto  ft  Ottawa  Railway 
near  the  village  of  Orden.  The  wages  paid  are  from 
II  «b»$f*0adey. 

 see— — 

0ON6THUCTI0N . 

A  SniP-Yaan  aT  Bat  RrouE.— Tbe  National  Con- 
struction Company  has  purchased  the  Michael  Bergen 
farm  at  Bay  Ridge  comprising  ail^'  acres,  and  having 
a  water  front  of  700  ft.  At  the  office  uf  the  com- 
pany it  waa  avid  that  this  property  would  be  con- 
verted into  a  large  ship  varil.  All  'the  buildings  and 
machinery  necessary  for  tbe  construction  of  all  kind*  of 
vessels,  from  a  yacht  to  a  steamship,  will  be  supplied. 
Two  or  three  marine  railways  will  lie  builC  A  number 
of  )4ersaml  a  breakwater 'will  be  const ructed.  and  a 
rafe  twain  provided.  This  company  at  allied  to  Ibe 
American  Rapid  Transit  Company,  of  B«*4oo,  which 

Jirofssum  Li  establish  a  line  of  fast  steamship*  to  run 
Tom  Boston  to  Brtatol,  England.  The  construction 
company  is  now  hullding,  at  Nyack.  a  small  steamship 
of  the  new  dorond-derk  patts'ni  for  the  purpose  of  tasa- 
fasg  ita  capabiHtlaa,  and  if  it  prove*  aa  lauxaaaafal  as  It* 
projector*  nope,  four  large  ocean  steamships  will  be 
construc  ted  on  ji*  motel,  to  run 
above  named. 


of  constructing  a  bridge  over  the 
avenue.   Tb.  * 

est  hLhler,  offering  to  do  tbe  work  for  •..">, OOf 


of  imbllc  work*,  of  Chicago, 
ig  a  tsridg*  over  the  canal 
MaaHilltot!  Bridge  l'om|siny  was  the  low. 


-The 


Chicago  Dredging 
ladder  fur  Ibe  Job 


A  IVicg  Contract  Let. 
Dock  Company  was  the  I 
constructing  tbe  dock*  at  the  west  pui 
ing  to  do  It  for  110  per  lineal  foot. 

A  Railroad  Contract  Let— Ohehex  .  July  1»— Tbe 
cuntract  It  build  the  lit.  Charlea  branch  of  Ibe  Inter- 
colonial Kallwav  has  been  awarded  to  J.  Hogan,  which 
Is  .Imply  .initber  nam*  for  Hon,  Mr  McUteevy,  M  P. 

Immediately. 

Coxtrait  Let  roa  Harwir  lurwirRMEXTs,— Tbe 
Hartsw  Commission  of  (Juebec  baa  awarded  tbe  ten- 
ter for  dredging  to  Mr.  AAkwortb,  and  that  for  wood- 
work to  LarEin,  Connolly  ft  Co.,  .-onlractors  fo,  the 
graving  dock. 

Sax  Kraxcircii  i  'ontu  cts  Let, — Tbe  Board  of  New 
City  Hall  l  imraisaiciners  awantnl  the  contract  for  tbe 
oonipietrwi  of  internal  work  on  the  I^arktn  street  wing, 
to  J  K  Delmaa,  for  *att,»19.  The  contract  for  supply- 
ing Portland  cement  was  awarded  lo  Blocbman  ft  <  erf. 
st  (1.00  a  barrel,  and  the  contract  for  supplying  lime 
to  H.  J  Hidmea  ft  Co.,  at      10  a  barrel. 

A  ToRiixni  HTRKET  Pavixii  CnxTRACT  Let. —Tender* 
have  been  accepted  by  tba  Committee  on  Work*  for  the 
cosistruction  of  cedar  bi:s-k  pavement  on  the  whole  line 
of  Queen  street,  from  tbe  Don  river  on  the  cast  to  tbe 
railway  crossing  ut  Parkdate  on  the  wear.  In  order 
to  facilitate  the  work  of  construction  it  was  deemed 
prudent  to  let  tbe  Job  out  lu  sections,  because  it  was 
supposed  b>  be  too  great  an  undertaking  for  one  con- 
tractor, with  n  prospect  of  completing  the  work  within 
a  reaa-mable  time  after  the  ground  wa*  broken.  Con- 
sequently the  work  has  heeen  let  to  six  different  con- 
tractor* 

BraooL-Hot'aB  Co* tract  Let.— OakaJooaa.  La.,  has 
contrarteii  for  a  new  achool  house  to  coat  118,5117. 

RnitxiK  CojrtRAiT  Let.— Tbe  contract  for  the  now 
iron  bridge  in  Htockbridge,  Mas*.,  near  Gtendate  oarpot, 
has  been  awarded  to  Hie  Corrugated  Metal  Company  of 
East  Berlin,  Ct.  It  will  tw  erected  Ibe  first  week  in 
Octolier  and  will  erect  R8.400  al*rve  tbe  RbuttnenU.  It 
will  lie  110  feel  long,  with  a  pad  way  or  1(1  feel  and 
one 


CONTRACTS 

Two  Greenfield  iMaavl  cemtrartors,  U.  K.  Lyons  and 
A-  H-  Wright,  have  contracted  to  build  tbe  piers  and 
abutment*  for  tbe  Connecticut  River  Railroad  Com- 
pany at  WiUiamaett.   Wright  doe*  tbe  bridge  work  and 


The  builder.  ,4  the  Klnti i  Bridge,  in  Bradford 
ro?l.\i;^  £l 

have  to  work  at  a 

The  New  Bridge  Acromh  the  M au rex.  - Tolrw i, 
Ohio,  July  l-\  —Tbe  large  draw  of  ibe  Wheeling  and 
Lake  Erie  iHrirtge  acroa*  tbe  Maumee  was  swung  into 
pualiiuu  to-day,  and  was  found  to  work  smoothly.  This 
1*  one  of  the  Important  step*  in  completing  and  opening 
tbe  western  end  of  Ibe  n»d.  The  structure  is  three 
huudred  and  forty-threv  feet  m  length,  aitd  weigh... 
with  ita  equipment*,  over  three  hundred  ton*.  The 
briibre  Is  three  tbouaand  feci  in  length,  and  will  coat 
upwapls  of  half  a  million  '  " 

New  iLLtxai*  Bridue.  - 
1)00  feet  In  length. 

A  Caxadiax  Brits h.  —  Ir  |*  expected  that  by  tbe  1st 
of  (Jctober,  1KS4,  the  profswed  bridge  of  tbe  Atlantic  ft 
Northwestern  Railw  ay,  from  Ijehln*  to  Caughnawaga, 
will  be  an  accnropHshed  fact  The  plans  have  heen  ap- 
proved  by  the  Dominion  Government,  A  double  track 
loop  line  is  being  constructed  from  the  Mile  End  depot 
of  the  Canada  Pacific  Railway  to  tbe  hridge.  three  mil**, 
of  which  ha*  already  lieeu  graded,  and  on  which  ovar 
900  men  are  at  work.  Tbe  entire  line,  which  cover* 
seven  miles,  baa  been  located,  and  nearly  all  tbe  rerrui 
site  land  appropriated.  Although  ibe  approach  to  tbe 
bridge  from  tbe  proposed  station  on  Jacques  Carrier 
egunre  is  somewhat  clrcuitou*,  still  It  is  claimed  that  the 
route  to  New  York  and  point*  In  New  ""a**"**  at  con- 
siderably shorter  by  tbe  Victoria  Bridge.  CoonevUott 
will  be  nude  at  I  'handily  by  a  p**d  built  by  tbe  At- 
lantic ft  North- Western  Railway  to  connect  with  the 
South  Eastern  Railway,  affording  a  southern  outlet  to 
Ibe  Canadian  Pacific  Railway. 

MISCELLANEOUS 

Power  or  Modern  Gukr— The  enormous  power  of 
modern  great  run*  la  well  Indicated  lu  tbe  statement 
that  the  largest  on  board  of  the  vaataw  of  tb*  British 
fleet  now  in  Alexandria  harbor  Is  capable  of  throwing 
a  projectile  weighing  1,700  pound*  at  a  velocity  of  over 
a  niiW  in  four  las-onn*— espial  to  tf7,8lfi  ton*  of  metal 
falling  a  distance  of  nnn  foot  on  an  objoct.  It  takes  870 
pounds  of  powder  to  An-  Uim  *hot  at  this  velocity,  so  any 
on*  versed  in  the  price*  of  steel  and  saltpetre  can  calcu- 
late the  cost  of  every  sbid  that  three  guns  will  throw. 
It  will  he  found  that  every  report  will  read  not  very  tar 
fpnn»l,0Ori. 

The  Erie  Bamx  Coxstructkim  Cokpaxt,  of  this 
;  city,  ha*  been  incorporated.   Capital,  ***00,000. 

A   Frercb  Prixx  —The  French 
i  >*Ter«d  for  th*  second  time  a  prise  of 
invention  of  tha  most  t  ■ 
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PRACTICAL  NOTES 


ON  HYUROORAPHIO 
ENGINEERING 


A.  c. 


If  a  survey  of  a  harder  or  river  is  to  he  made 
which  shall  form  the  basis  for  contemplated  im- 
provement*, either  by  dredging,  blasting  or  other 
means,  it  is  essential  that  it  should  be  reliable  in 
every  respect.  All  the  data  collected  and  shown 
on  the  map — the  shore-lines,  soundings,  the  ob- 
struction* to  navigation,  aa  bam,  sunken  ledge*, 
bowlders,  etc..  should  be  located  and  delineated 
correctly,  and  guess  work,  too  often  resorted  to, 
should  never  lie  allowed. 

« of  such  a  survey  depends  entirely  upon 
r  of  the  soundings  and  their  location, 
in  reference  to 
shore; 

■  established  for  that  purpose,  and  eaeh 
is  located  by  intersection  with  transit 
instrument  from  suitable  stations,  as  later  de- 
scribed. It  is  the  object  of  these  notes  to  show 
how  such  a  surrey  b  made  In  a  satisfactory  man- 
ner, containing  results  whic  h  have  been  accumu- 
lating during  many  years  of  service  in  this  class 
of  work. 

The  method,  which  we  shall  call  the  Fan  sys- 
tem, lias  proved  itself,  by  judicious  management, 
extremely  flexible  in  adaptation  to  the  ever-vary- 
ing localities ;  it  offers  many  advantages  and  ful- 
fils the  requirements  of  such  a  survey  better  than 

In'tidal  rivers  and  harbors,  u^ean  low  water  is 
usually  adopted  as  the  plane  of  reference,  and  if 
not  already  known,  we  have  to  establish  this  Im- 
l«rt*nt  part  of  the  work  at  once. 

A  tide-gauge,  clearly  marked  in  feet  and  tenths 
ot  teet.  is  securely  fast  -nrd  at  some  place  conveni- 
ent for  observations,  where  the  water  surface  is 
sheltered  from  wind  and  waves.  The  aero  of  this 
gauge  should  be  below  the  lowest  low  water,  and 
the  gauge  long  enough  U>  project  above  the  highest 
tide*.  It  should  he  referred  by  level,  at  oner,  to  a 
distinct  mark  on  one  or  more  objects,  nut  likely  to 
he  removed  or  demolished.  A  sketch  of  the  loca- 
tion of  these  marks  should  be  made,  and  their 
elevations  above  the  xero  of  the  gauge  recorded. 
Observations  of  the  high  and  low  waters  are  at 
once  begun,  and  continued  day  and  night  for  one 
lunation  (29  days)  at  least.  The  observer,  who  must 

3  to  5  tenths  of  rise  and  fali  (or  vice  vena)  before 
and  after  every  high  and  low  water,  note  the 
time,  and  also  keep  a  record  of  the  force  and  direc- 
tion of  the  wind. 

From  these  observations  the  mean  high  and  low 
water  levels  arc  deduced,  and  the  reference  of  the 
bench-mark  corrected  accordingly.  This  work 
should  be  closely  watched  by  the  chief  of  party, 
who  should  also  personally  look  to  the  correct 
establishment  of  the  bench-marks,  the  most  im- 
portant part  of  the  work. 

Next  we  select  a  suitable  place  for  measuring  a 
base-line.  If,  as  often  happens,  this  line  will  have 
to  be  measured  some  distance  from  shore,  it  is  not 
sit: 

two  of  the 


manner  that  Ihev  will  answer  another  purpose 
also,  which  will  be  explained  forthwith.   As  far  as 

Mtrt  as  to  give  good  intersections  (not 
Wa\  command  a  fair  view  upon  the 


is  determined  by  triangulation.  The  line 
I  be  measured  twloe,  aa  accurately  aa  poaai- 
i  a  standard  steel  tnpi-,  making  the  proper 
allowances  for  difference  in  temperature.  If  the 
ground  on  which  the  line  la  measured  is  not  prac- 
tically level,  the  elevations  of  all  the  stake*  used 
must  be  determined  by  leveling,  and  the  line,  re- 
duced to  the  horizontal.  Select  a  cloudy  day  for 
this  work  (the  measuring  of  the  line),  on  which  the 
difference  between  the  temperatures  of  the  air  and 
the  ground,  upon  winch  the  tape,  will  rest  more  or 
leas,  are  more  nearly  alike  than  .on  a  hot.  sunny 
day.  ..  . 

The  establishment  of  all  the  triariKulation  point*, 
xtln  order,  should  b. 


aa  possible,  and  be  near  enough  to  each  other,  so 
that  the  Intervening  shore-line,  etc.,  can  be 
reached  easily  and  connected  by  telemetrk  meas- 
urements from  the  adjacent  stations.  That  some  of 
these  points  should  answer  the  second  require- 
ments, vix:  as  centers  of  convergence  for  a  num- 
ber of  ranges  for  soundings,  they  must  be  located 
at  places  where  an  open  space  or  clearing  (behind 
or  in  front!  will  make  this  possible.  All  the  trian- 
gulation point*  should  be  established  at  once  and 
marked  permanently  if  possible.  A  drill-hole  in  a 
ledge  or  some  small  boulder  sunk  In  the  ground  foi 
the  purpose  Is  lowt.  For  want  of  either,  a  copper 
nail  In  a  good  stake,  driven  a  little  below  the  surface 
of  the  ground,  must  do.  Erect  at  once  small 
signals  aver  them,  large  enough  only  to  bedw- 
tinctly  seen  with  the  instrument:  they  will  save  a 
great  deal  of  time  and  vexation  during  triangula- 
tion. Have  a  number  of  the  signals  made  before- 
hand, from  one  inch  square  stuff,  two  to  four  feet 
long,  painted  red.  To  a  cnss»|dece  on  top  tack  a 
piece  of  cotton  cloth  a  foot  squsrr,  and  fasten 
the  lower  edge  with  a  few  tacks  to  the  upright;  It 
wilt  keep  the  flag  spread.  Should  small  braces  be 
needed  (for  signals  over  stakes)  use  rord  instead  of 
nails,  so  that  they  can  be  taken  down  and  put  up 
in  a  moment.  The  stations  are  designated  on  one 
side  of  the  harbor  or  river  by  Roman  figures,  on 
the  other  try  letters,  and  they  should  be  marked  In 
the  Held  accordingly  with  good  paint-it  prevents 

during  this  work,  allowing  location  and  describ- 
ing the  nature  of  the  station,  whether  drill-hole  In 
ledge  or  boulder,  stake,  etc.  After  completion  of 
this  work  we  are  thoroughly  acquainted  with  the 
shore  lines  and  appearance  of  thing*  generally. 
We  are  ready  now  to  commenoe  the  triangulation. 
It  is  advisable  from  the  start  to  do  this  work  dili- 
gently without  hurry;  it  pays  at  the  end  and  saves 
time.  To  find  that  a  mistake  has  been  made  in  an 
angle  at  any  one  station  is  extremely  aggravating 
when  discovered  in  plotting  the  triangulation. 
From  the  station  occupied  angles  to  all  visible  sta- 
tions should  be  taken  (they  give  a  good  check  upon 
the  work)  including  the  bearing  of  the  magnetic 

A  good  number  of  prominent  fixed  objects  on 
all  chimneys,  cupolas,  or 
buoys. 

be  included  in  the  triangulation ; 
they  are.  as  we  shall  see  later,  very  useful  aa 
backrange*  in  case  of  emergency,  for  Indicating 
sailing  courses,  and  for  other  purpose*. 

The  instrument,  during  this  work,  should  be 
carefully  prolectisi  from  the  sun's  rays  by  a  large 
I  umbrella.  In  larger  surveys  using  a  transit 
reading  to  single  minutes  only,  the  angles  should 
be  repeated  twice  or  four  times.  It  consumes 
much  time,  but  assure*  greater  precision  and  de- 
i  tects  mistaki*  at  once.  We  come  now  to  a  part 
of  the  work  which  is  aa  disagreeable  as  it  is  easen. 
Mai  to  a  good  systematic  hydrographio  survey. 
This  lathe  plotting  at  night  (generally  by  poor  illu- 
mination) of  the  work  done  during  the  day.  At  least 
a  rough  plot  of  the  triangulation  point*  must  be 
made  now.  We  shall  need  It  many  times  daily 
during  the  entire  survey.  We  can  now  lay  out 
u|»n  this  sheet,  with  a  protractor,  range-lines  for 
sounding,  radiating  from  suitable  triangulation 
stations  in  the  shape  of  fans.  The  last  range  of 
each  fan  la  the  first  range  in  the  next  one.  hav- 
ing its  centre  on  the  opposite  shore.  The  whole 
area  to  be  surveyed  is  thus  covered  evenly  and  as 
closely  aa  deemed  necessary.  If  later  soundings, 
taken  on  these  gtntral  lines,  indicate  any  shoals, 
ltsiges  or  other  obstruction*  which  need  further 
investigation,  more  range*  can  be  interpolated  to 
cover  thisse  questionable  places  and  soundings 
taken  as  close  as  desired. 

The  bearings  of  the  range*  thus  laid  out  on  the 
sheet  are  noted  and  established  in  the  field  ac- 


numbers  of  the  range  line*  on  the  map  are  driven 
for  this  purpose  far  enough  from  the  station  to 
give  quick  acting  range*,  that  is.  they 
show    any     reasonable  deviation 


the  line  exactly.  It  Is  not  neoessary  to  lay  out  all 
the  ranges  at  once :  there  will  be  chance*  enough 
to  keep  them  ahead  of  the  sounding.  It  will  be 
seen  that  thus  all  the  range-lines  are  laid  out  from 
triangulation  stations  only,  and  that  they  can  Ik 
re-established  without  any  trouble  and  in  a  short 
time,  providing  proper  care  has  been  taken  to  mark 
these  comparatively  few  points  permanently  in  the 
first  place.  Sometimes  it  happens  that  certain 
areas  cannot  well  be  reached  bv  these  fan  ranges, 
in  which  case  it  is  an  easy  matter  to  fill  such  gaps 
by  ranges  running  from  one  to  another  of  the  nu- 
merous telemeter  stations  later  to  be  established. 
For  the  work  done  so  far,  only  three  men 
employed  beside  the  chief.   The  duties  of 


as  they  have  to  be  and 
are.  by  this  time  thoroughly  acquainted  with  all  the 
triangulation  point* and  ranges,  etc.  In  order  that 
they  may  be  qualified  to  perform  these  functions, 
care  must  be  exercised  in  their  election.  The  boat- 
man, and  especially  the  leadsman,  should  be  en- 
tirely trustworthy  and  intelligent  men. 

For  sounding,  the  boat  crew  consists  of  leads- 
man, one  boatman  (except  In  quick  water  and  ex- 
tensive surveys,  when  two  are  employed)  and  a  re  - 
colder. 

Beside,  we  need  the  signalman  who  attends  to 
the  shifting  of  the  range-poles,  and  a  tide-observer. 

work  at  a  stipulated  time 
he  boat-crew  returns.  In 
most  cases  the  observer,  already  employed  (for 
observing  the  high  and  low  waters)  is  willing,  for  an 
increase  of  pay.  to  take  the  tide  while  Bounding  is 
going  on.  He  take*  the  riso  and  fall  of  the  tide 
for  every  tenth  of  a  foot,  and  note*  the  ..•.act  time. 

To  the  signalman  should  be  given  a  memoran- 
dum stating  the  numbers  of  range-line*  in  the  sur- 
ceasinn  they  are  to  be  sounded,  and  he  should 
check  the  number  of  each  range  aa  soon  aa  sound- 
Ing  Is  completed.  He  should  set  up  the  range- 
poles  plumb  and  exactly  on  line.  The  completion 
of  sounding,  a  line  i*  indicated  to  him  by  the 
leadsman,  who  waves  the  flag  in  a  half  circle,  un- 
til he  sees  one  of  the  range-poles  taken  down.  If 
are  far  enough  apart,  so  that  ro 
.by  erecting  the  range-pole 


by  It.  The 

duties  of  the  recorder  are  aa  follows:  Before 
commencing  to  sound  a  line,  be  should  hold  up  a 
flag,  to  indicate  that  everything  is  ready.  Upon 
the  return  only  of  this  signal  by  the  observer, 
sounding  may  commence.  He  notes  and  numbers 
the  soundings  aa  given  to  him  by  the  leadsman, 
and  at  every  5th,  l(Hh,  15th,  etc.  sounding — a  mo- 
ment before  it  is  to  be  taken — he  raises  his  flag  for 
a  few  momenta.  These  signals  are  not  answered, 
but  noted  by  the  observer.  They  only  serve  as  n 
check  upon  the  work.  Should  at  any  time  one  or 
more  angles  be  missed,  by  reason  of  passing  or  an- 
chored vessels  obstructing  the  view  of  the  ob- 
server, or  a  sounding  is  forgotten  to  be 
such  discrepancies  can  be  n 
soundings,  and  the  line  need  not  be  condemned  aa 
doubtful.  He  should  also  closely  watch  the  ob- 
server, who  regulate*  by  signals,  especially  at  the 
start,  the  distances  between  soundings.  Raising 
both  arms  above  the  bead,  or  extending  them  hori  - 
zontally,  are  the  signals  we  use  to  Indicate  "  nearei 
together."  or  "  further  apart."    Upon  seeing  one 

once. 

If  the  man  we  have  engaged  as  boatman  turns 
out  to  be  such,  we  can  consider  ourselves  lucky. 
To  pull  a  boat  for  sounding  is  by  no  means  done 
as  easily  as  it  appears,  and  unless  it  is  in  the  man 
naturally,  you  seldom  can  teach  it  to  him.  A  good 
landman  will  handle  a  boat 
varying  condition*  of  current*  ■ 
fully  aa  a  swan  handle*  itself ;  he  will  stop  the 
boat  at  regular  Interval,  on  the  line,  and  kocj,  it 


Digitized  by  -Google 


258 


ENGINEERING  NEWS 


AND 


July  29,  1882 


there  long  enough  to  have  the  sounding  taken. 
He  is  the  man,  by  whose  good  work  time  arid 
money  and  an  soonuiw  amount  of  vexation  in 
la  the  tint  plant  the  boat  is 

desired  to  be 

boat  lie  ut  a  stand-still.  Both  boat  and  leads- 
man watch  the  ranges  sharply,  and  should  the 
boat  not  be  on  line  exactly,  the  leadsman  given 
directions.  After  a  little  practice,  a  good 
will  not  only  do  this  whole  operation 
quickly,  but  will  also  do  it  easily.  By  talcing  into 
proper  account — and  advantage  of — the  wind,  or 
the  current,  or  both.  Bounding  can  be  carried  on 
when  a  less  experience*!  boatuian  could  not  keep  a 
boat  any  where.  In  atill  water,  and  without  wind, 
of  couree,  the  boat  can  be  pulled  direct  on  the 
range,  and  stopped  there  for  each  sounding,  with- 
out aheariug  off  and  on  the  range,  scallop  fiu.lii.in. 
The  leadsman',  duties  may  be 
First,  he 

lit 

plumb  sounding*,  and  third,  should  read  off  the 
Beside*  these  principal 
which  are  very  essential, 
'  to  do  good  work.  All  bis 
!  as  regular  as  clock-work,  and 
alike  for  each  sounding;  it  help*  the  observer  very 
much  to  know  by  these  movements,  especially 
when  the  boat  is  a  mile  or  two  away,  when  a 
sounding  is  to  In?  Liken.  The  leauMtuau  occupies 
the  stern  of  the  boat,  left  fool  down,  the  right 
foot  on  the  seat.  'When  nearly  on  the  range  be 
lets  his  sounding  lead  run  to  the  bottom.  The 
moment  he  is  on  the  line,  lie  squats  down  on  his 
right  foot,  am!  takes  hold  of  the  lead-line  at  the 
ne  tout  with  the  left 
.  he  immediately  lift.  hi.  left 
this  head  for  a  few  second*, 
and  the  intersecting,  by  the  observer, 
man's  right  hand  is  simultaneous.  He  then  stands 
erect,  reads  off  the  sounding  from  when 
his  right  Hand  ha.  bold  of  the  line,  and  calls  it  to 
the  recorder,  who  should  repeat  it.  He  should 
also  frequently  give  the  nature  of  the  bottom  as 
soft,  sticky,  hard,  rocky,  solid  ledge,  etc  la 
taking  soundings  very  close  together,  the  trail  is 
not  hauled  in  at  every  sounding.  The  leadsman 
especially  should  also  watch  that  the  distances  be- 
tween soundings  are  regular. 
Having  gone  through  the  routine  work,  to  be 
by  every  member  of  the  crew,  it  re- 
i  to  be  Men  what  the  chief  of  the  party  has 


weather.  In  such  emergencies  this  table  is  of 
the  greatest  value;  from  it  we  can  select  such 
work  which  can  be  done  favorably  under  the  prw- 


isulated 
of 


trees,  the 


by  a  small 

*eh  two 

All  the  men  being  properly  instructed  in  tlielr  good  (red  lead)  paint.  All  th«*  point*  tend  to  make 
re»peclive  duties,  and  sent  to  where  sounding  is  to  up  a  complete  and  accurate  map  of  the  survey  , 
bscoinraenced.tbe  tide  observer  s  watch  compared,  and  inay  come  very  bandy  at  some  future  time, 
we  will  see  how  every  thing  works  together.  At  triangubtlon  stations,  which  are  likely  to  be 

The  xigualuian  erects  the  front  or  back  range  occupied  but  one*  (when  triangulating),  it  saves 
(the  centre  range,  a*  the  case  may  be)  plumb  and  time  to  couplet*  the  telemeter  work  at  that  time, 
braces  it.  if  necessary,  so  that  it  may  not  tumble  To  avoid  the  great  annoyance  caused  by  the  reflex 


over  during  sounding:  then  he  srti 
ailed  t 


up  bis  other 

range  at  t  lie  stake,  called  for  in  tbemeniorandun'. 
Meanwhile,  the  observer  has  occupied  the  station 
given  in  his  table  as  intsrsrctiug  station  for  these 
lines.  Having  levelled  the  instrument  and  | minted 
its  aero  on  the  proper  point,  and  being  otiwrw un- 
ready, he  wave"  his  flag  to  the  rwxrder.  The 
boat  being  on  range  (near  shore),  the  recorder  re- 
All 


the 

a  timepiece 

placed  conveniently  on  the  lnetnitnent.  The  re- 
corder"* signals,  indicating  every  5lh,  loth,  lftth, 
etc.,  sounding,  should  correspond  with  the  same 
number  of  angle*  taken;  If  not.  at  any  time,  cor- 
rect at  next  Hag.  If  the  distance  between  suund- 
lngs  iloe*  not  agree  approximately,  at  least  with 
that  given  to  the  leadsman,  the  observer  gives  the 
signal  "nearer"  or  11  wider"  apart  to  the  recorder, 
who  is  watching  him  between  noting  the  sound- 
ing*, and  Informs  the  boat  and  leadsman  at  MM* 
to  that  effect. 

The  known  length  of  the  boat  serve*  bate  as  a 
guide.   If  all  works  satisfactorily,  and  the  boat 

lively 


Ha  will 

back,  generally  the  result  of 

With  a  new  orew, 
out  of  ten,  the  ttrst  few 
lines  or  a  forenoon's  work  will 
done  over  again,  and  here,  patience  is  recom- 
mended. If  the  men  are  smart,  it  will  go  well 
from  the  start  and  better  at  every  line.  Insist 
from  the  first,  that  the  boat  is  brought  to  a  stand- 
still at  each  sounding,  that  the  leadsmen  is  care- 
ful to  get  plumb  soundings  and  alicajft  at  each 
sounding  lift  his  left  arm  determinedly  above  his 
head,  also  that  the  recorder  shows  his  Hag  as  in- 
structed. The  men  are  apt  to  grow  slack  in  these 
things  unless  kept  to  it  from  the  uegtnniug.  A* 


of  the  sun  on  the  water — often  so  bunding  that 
the  ranges  cannot  be  seen  from  the  boot— we  must 
arrange  our  work  so  that  the  ranges  for  lines  to  bit 
sounded  In  the  forenoon  are  on  the  north  or  wi  at 
shore  of  the  water  sheet,  and  those  for  the 
afternoon's  work  on  the  vast  or  south  shore.    It  Is 

ways  which 
to  nicely  cover  a  certain 
Suffice  it  to  say.  thatbo*.- 
ver  hadly  the  chance*  for  fan-ranges  look  at  Hrsi. 
a  discriminating  eye  and  good  judgment  will  111  n 
them  before  the  triangulation  is  completed.  Veiy 
rarely,  however,  we  may  be  obliged  to  use  f.  r 
back  range*  suitable  poinls  of  our  triangtilntior , 
back  from  shore,  such  ax  chimney*  or  corners  of 
building*,  steeples,  isolated  trees,  etc.   In  such  a 
case  a  nice  pair  of  ranges  i*„e»tabluihed  by  local  • 
Log  lis?  front  range*  along  n  straight  line  between 
two  known  points  by  measurement,  or  by  using 
the  telemeter  stations  along  t  be  high-water  line 
direct. 

If  the  special  purpose  for  which  the  survey  is 
made  is  known,  which  is  most. always  the  case,  the 
clutracter  of  the  bottom  at  such  places  where  im- 
provements are  projected  should  be  examined  by 
borings,  otherwise  they  should  be  made  generally 
over  the  area  covered  by  the  survey. 

The  velocities  of  the  currents  should  be 
mined  at  least  approximately,  unless  for 
special  purpose  they  are  required  to  be  minute. 
Having  thus  given  a  general  sketch  of  the  held 
have  to  be  I  work,  a  lew  woods  in  regard  to  plotting  the  work 
may  not  be  out  of  place  here. 

\V«  suppose  the  triangulation  has  beeu  plotted 
and  the  ranges  laid  down,  numbered  and  the 
limits  -for  sounding  (if  such  are  tjeoaasary )  marked 
and  noted.  Through  this  work  alone  we  are  .**- 
sural  that  >vu  «hall  cover  the  ground  satisfw 
sorily  wl(h  soundings,  even  if  they  are  not. plotted 
at  the  time,  in  order,  however,  to  get  a  general 
idea  of  the  bottom,  it  is  to  be  recommended  to 
plot  a  fsw  lines  of  soundings,  at  least,  of 


taken  at  more  regular  intervals,  by  beginning  them 
all  on  one  side,  working  against  wind  and  current, 
if  possiMc.  With  an  experienced  crew  in  general 
sounding,  4  to  8  sounding*,  and  in  special  surveys, 
where  soundings  are  I  roin  2  to  3  feet  apart  only, 
up  to  HI  soundings  per  minute  can  be  taken.  The 
huwevar,  la  a  maximum  attained 
ictice,  ss  more  than  ten  angle-scan- 


,  the  soundings  can  be  obstructing  navigation. 


whs  h  indicate  shoals  dangerous  to  or 


I  of  the  time  and  the  weather.  Having  cotu- 
plntting  of  the  triangn  ration  and  de- 
cided upon  and  laid  out  on  the  aaap  the  general 
system  of  ranges,  also  located  a  sufficient  number 
of  them  in  the  field  to  be  ready  for  sounding,  a  list 
of  all  the  rang**  should  be  made  out  (in  the  back 
part  of  the  angle  book,  for  immediate  reference), 
headed  with  notes  showing  from  which  trinngu  - 
latlou  motions  the  several  fans  of  rang™,  or  parts  1  latter  miml 
thereof,  are  to  be  intersected;  also  what  stations  j  only  by  long  t 
shall  be  used  for  tero  of  instrument. 

Close  in  shore,  where  the  range-line*  wnverge 
closer  and  closer,  it  is  useless  to  sound  them  all. 

We  therefore  take  sounding*  to  the  shore  on 
every  second,  third  and  fourth,  etc,  line  only  (to 
he  determined  on  the  map),  ami  limit  the  others  in  to  n" ' 
a  manner  that  tho  soundings  will  beabnnt 

at  e»  apart.  These  limit  angles  are  noted  tooui  aUmgia  the  boat,  so  t 
behind  the  respective  numbers  of  range*  in  the  baa  to  be  discontinued  (n^yonaooount  of  strong  *vwy  rewiing. 

list.    Ixter  we  probably  shall  need  limit  angles  *md»)  this  work  can  b*  oaken  in  hand  at  one*.      theneMfor  years,  but.  howere*.  graet  tho  so  Us 

;two  for  each  line;  for  sounding  on  interpolated 
range*,  to  cover  shoals,  sunken  ledges,  or  other  ob- 
structions, which  will  require  special  surveys.  « 

This  list  should  be  announced  everr  night,  as  the  the  motion  of  the  heated  air  makes  reading  from  highly  injurious  to  the  oyea. 
work  progresses,  so  as  to  give  quite  a  choice  of  telemeter  difficult  and  unceVtalh.  Before  com  lading  w*  would  call  attention  to 

ranges  to  select  from.  It  will  be  found  that  fre-  It  is  advisable  not  to  be  stingy  in  the  shore  I  ma  «h*  instruments  and  tools  proven  to  be  most  ooo- 
quently  the  programme  for  work,  made  up  at'Wvoy;  hot  sight  at-all  -object*.  rwenbly  of  any  venient.   The  transit  (for  intersecting  sounding*) 

night,  must  be    changed  the 
In  the  field,  on  account   of  the 


Should  closer  investigation  of  such  shoals  be 
deemed  neoeasary,  we  interpolate  a  few  more 
range*  at  either  aide  of  the  supposed  shoal,  and 
sound  only  those  portions  of  these,  lines  as  are  be- 
lieved to  cover  the  same,  Should  closer  soundin  p. 
be  required  m  e  repeat  the  same  operation,  devel- 
oping thereby  the  chaiactenstic*  and  limits  of 
such  shoals  to  any  degree  of  accuracy.  The  sound - 
not  well  be  taken,  read,  recorded  and  the  lime  noted  ,  ings  are  thus  taken  only  where  necessary  and 
in  less  than  a  minute.  Soundings  should  now  be  much  time  is  saved.  Theae  especial  survey*  arc 
done  at  every  possible  chance,  and  when  this  Is  carried  to  such  sn  extent  that  accurate 
impracticable  on  account  of 

is  fallen  back  on,  them.   It  i.  advisable  to  plot  a 


be  done  in  a  few  hour* 
We  have  plotted  all  the  work  in 


next  mcVou)g|UaoTniUtur«.    AUhc^tisa'witnmvaBYwt^hof^e  JaaoVl'b^  <m»  rmltr<mfy^«*  4t»  wye>jileog 
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Tbe  graduation  should  be  coarse  enough  lees  than  30* ;    these   ranges   are  established 
•  read  with  tbe  naked  eye.    It  should  be  from  alii  table  triangulation  stations,  and  generally 
■Had  with  boriaontal  cross-hairs  (adjustable  if  pea-  the  rangw    |>rsMs»|f  used  for   sounding  can 

for  this  purpose.  In 


i  »n  hydrograpblc  surveys, 
rarying  line  a  i 
ttited.  We  use  brass  jack  chain.  No.  13  wire;  the 
ends  in  each  link  being  nicely  soldered  before 
n«ii.|r.   Tbe  lead  should  weigh  from  8)»'  ««  1- 


For  curved  channels  and  places  where  dense  fogs 
prevail  a  good  part  of  the  time,  we  use  piles 


pounds.    Seven  or  eight  fathoms  of  chain  are  driven  about  300  feet  npart,  and  about  10  to  13  feet 


sufficient  for  most  work.    For  deeper  water 
piece  of  codlinr  may  be  spliced  to  it .    It  U  marked 
as  follows: 

1  fsttvirn.  s  piees  of  red  tlAHtw-1 

"  fotlMims,  s  piece  of  while  flannel 

3  fathoms,  s  plr-i1  vi  blue  flannel. 

4  laUvouis,  a  Urge  kaUver  lac  with  one  hole, 
fathoms,  a  piece  iif  rt*l  11  oniel. 

«  f  Ononis.  *  pise*  o.'  white  iH,im-I 


fstKotni,  s  htoce  ijf  him-  annuel. 

m,  a  lflrpi-  trainer  Us;  wids  two  noW 


B  rnUxim*. 

Knch  foot  is  marked  by  a  leather 
wiile.  about  4  In.  long.    To  attach  tl 
thpy'wil)  not  work  rmt  during  soun 
they  will  do  otherwise  and  cause 
delay,  cut  a  slit  about  1     in.  In 
shaped;  into  one  end;  stick  this  « 
respective  link  of  the  chain,  a 


strip 


in. 
that 

>unding,  which 
annoyance  and 
g  (buttou  liole 
id  through  (he 
id  then  at  once 


through  the  slit — far  enough  to  pull  the  long  end 
through  the  slil  in  tbU  projecting  end.  This 
fastening  will  hold  as  long  as  the  leather  l»«ts.  A 
sounding  role,  needed  for  closely  surveying  sunken 
ledges,  can  be  quickly  made  us  follows  :  Into  a 
planed  seasoned  spruce  pole,  insert  a  Inch 
round  steel  nsl  from  4  to  6  feet  long,  having  a 
collar  weld  on  about  8  Inches  from  the  end;  drive 
this  into  tbe  double  iron  banded  end,  and  mark 
the  feel  and  tenths  on  the  pole  (having  one  side 
flattened  for  this  purpose  as  well  as  to  enable  tbe 
leadsman  to  feel  where  the  mink*  are  and  keep 
them  towards  himself  while  watching  the  range 
poles*).  The  marks  are  burnt  in  with  hot  Iron. 
Three  irons  will  do,  which  will  burn  marks  as 
follows:  I  J  ,V  — |  ~  and  one  a  half 
circle  about  t '  outer  and  f9 "  inner  diameter.  All 
numbers  (Arabian  are  best)  and  other  marks  are 
nicely  and  quickly  burned  with  these:  they  show 
well  and  do  not  wear.    The  middle  of  the  nomber 


from  the  edge  of  the  channel;  they  are  numbered 
to  correspond  with  tike  plan.  A  fine  wire  rope 
(seven  thread)  is  stretched  from  one  pile  to  the 
other,  and  the  dredge's  bow — for  the  several  cuts 
— is  kept  parallel  to  this  wire  rope  by  means  of  a 
maiked  line  attached  tu  this  wire  rope  by  means 
of  a  snatch  block.  Dredging  can  be  minutely  re- 
ported and  followed  up  at  headquarters  as  well  as 
on  board  tbe  dredge.  Tbe  amounts  dredged  can 
be  checked  at  any  time  by  transferring  the  prog- 
C4>  the  estimate  sheet,  and  then  calculst- 
in  tbe  areas  dredged 
the 

ludinal.  as  well  as  the  side  ranges,  is  kept  on 
te  dredge.  Tbe  progress  for  each  day  is 
on  this,  and,  being  repotted  to  head-quar- 
ters, is  there  marked  in  tbe  same  way  on  a  copy  of 
that  progress -sheet .  Tiie  report  states  simply  tie- 
number  of  tbe  cut  and  tbe  distance  ot  bow  of 
dredge  above  or  below  the  respective  side  range. 
Much  more  could  be  said  regarding  small  details: 
these,  however,  wilt  suggest  themselves-  Trust- 
ing that  these  notes  will  give  some  acceptable 
hints  to  those  shout  to  make  a  hydrograptiic  sur- 
vey, I  hope  I  have  not  encroached  upon  your 
already. 


H    long  and  the  half  foot  marks  by  . 

range,-,,-*..  The, 

ph..  ttrcru 

bottom.  8  Si  at  the  top.  oval  shaped,  and  are  12 
ft.  long,  with  substantial  iron  shoes  at  lower  ends  ; 
•hey-  are  painted  alternately  every  8  ft.,  bright 
red  and  white.  For  long  distance*  Ught  triangular 
frames  (ft  ft.  sides)  covered  or  stretched  with  red 
or  white  bunting,  are  screwed  to  the -pokes, 
up  on  one  and  down  on  the  other  range-pole.  Two 
blank  and  white  (tags  about  a  yard  square,  with 
light  handles  4Vj  to-6  ft.  long,  are  needed,  one  -for 
the  n?car<icr(nr  leadsr/usnVirssolbarfor  the  observer. 
<Fhe  boat  -should  be  about  40  ft.  kwUJ,  fee  tride 
enough  to  be  stifl.  have  a  wide  stern  and  link:  if 
•any  -keel,  so  that  K  may  be  easily  handled  in 


A  NEW  DRILL. 

The  drill  of  which  the  above  is  a  cut.  is  manu- 
factured by  tbe  Clucopee  Machine  Company,  Chi- 
copee.  Mass.  The  length  ia  15  in.  with  f  steel  drill. 
The  spindle  has  right  and  left  double  grooves  with 
two  right  and  left  handed  nuts  to  match  tbesame. 
The  outer  edges  of  the  nuts  have  ratchet  teeth  to 
clutch  with  norrenponding  teeth  upon  the  Inner 
faces  of  the  slide,  and  these  nuts  thus  enclose!  be- 


ordcr  to  determine  whether  a  water-closet  is  satis- 
factory froin^a  sanitary  point  of  view  ?  Illustrate 

Pafkh  a.— 6 to  8  r.M. 

1.  What  is  an  artesian  well?  Under  what  cir- 
cumstances would  you  advise  tbe  construction  of 
such  a  well  ? 

2.  Mow  is  drinking  water  meat  likely  to  become 
polluted— (a)  In  a  town  with  a  public  watersupply  ? 
or  lb)  in  a  rural  district  ?  What  precautions  would 
you  take  in  each  case  to  prevent  the  pollution? 

8.  What  circumstances  favor  the  entrance  of 
"  ground  air  "  into  a  building?  Why  la  it  neces- 
sary to  exclude  it,  uud  what  are  the  principal 
modes  of  doing  so  ? 

4.  (live  a  clear  and  concise  definition  of  good 
ventilation,  suiting  how  much  air  is  required  per 
head  per  hour. 

ft.  Sketch  plan  and  section  of  u  hospital  ward 
and  its  offices  for  twelve  patients  and  state  bow 
you  would  proprose  to  ventilate  it. 

6.  Sketch  sections  of  roadways  constructed  of 
different  matorisls,  and  state  the  advantage*  and 
disadvantages  of  each. 

Rromina/iVm  of  Iiupteiort  of  Suitaner*. 
4  TO  6  p.m. 

1.  What  diseases  are  considered  infectious? 
What  is  the  law  with  reference  to  the  exposure  of 
persons  affected  with  infectious  dtst  a -en. 

2,  What  are  the  provisions  of  the  Public  Health 
Act  of  1M7B  with  regard  to  cellar  dwellings? 

8.  Why  is  ventilation  necessary  ?  Wliat  is  tbe 
greatest  number  of  people  that  should  be  allowed 
to  sleep  in  a  dormitory  f.Oft.  by  15ft.  by  12ft  high  ? 

4.  L nder  what  cirurnstanevs  Is  it  necessarv  to 
have  butts  or  cisterns  for  the  storage  of  drinking 
water,  of  what  material*  are  they  usually  made, 
and  in  what  ways  may  the  water  in  them  become 

I  contaminated  ? 

5.  What  arc  the  relative  advantages  of  pipe  and 
brick  drains  ?   What  do  you  consider  the  least  fall 

,  that  a  house  drain  slunild  have? 

ft.  What  are  the  most  important  points  to  Is* 
ed  in  inspecting  avow  shed? 

7.  You  are  sent  for  to  a  house  where  there  is  a 
case  of  small-pnx.    What  step*  would  you  take? 

8.  If  you  are  refused  entrance  into  premises 
where  v^vu  have  rcanoii  to  believe  that  u  nuisance 

what  would  you  do  ?— Oonf  racf  Journal. 


DISCREDITABLE  DIPLOMACY. 


»drill*aod  ha 


I  a  pot 

the  bat  of 

bjse-lines  wu  use  a  800  ft.  standard  steel  tape,  for 
detail  measurements  »  50  ft.  steal  tape.  A  level- 
ing instrument  and  rod,  a  couple  of  surveyor's 

tbe  outfit. 

The  advantages  of  this  system  of  surveying  will 
be  atill  more  apparent,  when  it  comes  to  laying 
out  work,  especially  for  dredging  operations. 

After  the  Kxntinn  of  the  channel  Is  decided 
upon  ami  drawn  upon  the  map.  we  can  establish 
longitudinal  ranges  for  guiding  the  dredging 
machines.  The  distance  which  these  ranges  an" 
npart.  depends  upon  (he  width  tbe  dredging 
•  can  cut  :  as  one  set  of  ranges  only  Is 
two  adjacent  cuts  (the  i*>rt  side  of 
t  on  the  range  for  one  cut,  and 
r  tbe  next 


moved,  one  nut  becomes  part  of  the  slide 
to  Impart  motion  to  the  drill,  while  the  otMbr  is 
P0!01  j  free  to  follow  within  the  slide  upon  the  stem.  So 
whichever  way  the  slide  t*  moved,  the  drill  runs 
in  tbe  same  direction.  Trie  drill  was  patented 
April  19.  ISM.  The  clinch  ts  mode  of  steel  and  is 
a  ccnV  deviee  for  which  a  patent  has  just  beeu-al- 
lotovd.  T-  hold  i  drill  from  fS^tOTt  hi.,  and  can 
be  uied  for  either  metal  or  wood. 


SANITARY  INSTITUTE  OF  < 

The  following  were  tbe  papers  set  at  the  fajl  ex- 
amination net. I  by  this  Institute  for  surveyors 
and  insjiectors  of  nuisance.   They  will  doubtless 
be  of  interest  at  many  of  our  readers  I— 
Examination  of  Suriv^r*. 
Papkk  1.— 2  TO  4  p.m. 

1.  State  the  principal  provisions  or  the  Public 
Health  Act  of  1875.  Is  it  applicable  to  the  whole 
country  ?  lias  it  been  modified  by  subsequent 
legislation,  and  if  so,  how? 

2.  Give  tbe  substance  of  the  model  by-laws  issued 
by  the  Local  Government  Hoard,  regulating  the 
construction  and  management  of  slaughter  bouse*. 

8.  A  18-in.  pipe  sewer  is  running  half  full,  and 
the  sewage  has  a  velocity  of  three  ;eet  per second  ; 
how  many  gallons  will  be  dieebnr^ed  j*r  minute? 


[Prom  the  London  Shipping  and  Merchant  Usserte.) 
The  gigantic  castropho  which  has  overwhelmed 
Alexandria,  and  consigned  its  Grand  Square  and 
most  of  its  huMnos*  quarters  to  the  flames  is  a 
melancholy  culmination  of  a  long  and  rather  dis- 
creditable diplomatic  history.  Arabi  ought  long 
ago  to  have  been  *ujiprca*ed.  The  impotence  of 
Europe,  and  the  miserable  jealousy  or  Franco  in 
particular,  prevented  him  from  being  put  down, 
and  the  consequence  is  tiiat  he  has  mined  all  the 
trade  in  Egvpt  and  destroyed  Alexandria  This  ia 
the  result  of  modem  diplomacy,  and  in  the  light 
of  the  names  of  the  chief  port  of  Egypt  we  must 
say  that  we  prefer  the  ancient  kind  which  would 
ha  ve  put  an  end  before  now  to  a  aian  who  could 
have  been  dealt  with  three  months  ngo  by  a 
single  regiment  of  soldiers.  What  he  has  done  in 
Egypt  is  simple  this— he  ban  brought  the  whoio 
Stat*  into  a  ohaotic  condition  of  anarchy.  Sines 
1WJ0  the  crops  nave  beau  trebled.  European  capi- 
' sal-has  I fdeeuted  vast  tracts  of  wuate  kind;  it  has 
furnished  the  natives  with  loans  on  easy  term*  : 
l  it  has  purobased  steam  pumping  machinery  for 
I  irrigating  purposes;  it  has  erected  ootton-giti  fac- 
tor!™ and  steam  pree.«es,  and  it  has  established 
means  of  communication  between  the  producer 
and  the  export  porta.  All  this  goodly  edifice  has 
been  brougnt  to  the  ground  by  Ambi.  The  pro- 
ducer can  neither  sell  his  goods  nor  pay  his  labor- 
ers. Since  the  commencement  of  the  (roubles 
usurious  rates  have  been  charged  for  loans.  The 
steam  machinery  is  useless,  because  its  owners 
cannot  buy  conl.'  Mr.  John  Slagg  jsiints  out  that 
the  cotton  seed  which  was  formerly  burn.*)  in  lulh 
nouses  and  ovens,  und  even  thrown  awuy,  is  now 
exported  to  the  value  of  £2,000.000  per  annum. 
Ninety  per  cent-  of  it  comes  to  England.  In  1861 
no  lees  than  120,000  Inn*  came  to  Hull  alone,  and 
2,<Vs)men  and  hoys  wen*  ciit|doycd  in  crushing  il. 
The  farmers  who  Iwiy  (hi*  notion  cake  for  fit  sling 
purposes  will  now  be  compelled  to  |stv  higher 
prices  for  the  liuiih-d  quantity  reaching  our 
markets,  and  a  large  number  of  people  Indus 
country  will  be  thrown  out  of  occupation-  The 
soap  boilers,  who  obtain  50.000  ton*  of  oil  from 
the  same  product,  will  also  suffer.  Alsiul  70  per 
cent,  of  the  l.OOO.tKK)  quarter*  of  wheat  annually 
form  of  |  exjrttftcd  ftxiul  Egvot  come*  to  England,  ii;ii1mi  ifo 
'  about  UO.OOO  torn,  ot  sugar.  Thi«e  and  the  Itu.CK  o,- 
000  pounds  weiglil  of  cotton  which  we  annually 
olitain  f  mm  the  same  source  rau  no  doubt  be  ob- 
tained elsewhere,  but  Egypt  took  in  return  for 
5.  Describe  (with  diagiam)  three  tyjiicai  forms  !  them  luanufacturrsl  g<x»t»,  machinery,  cool  and 
of  disconnecting  traps  lor  diains,  and  explain  their  cotton  goods,  and  all  of  these  interests  "must  suffer 

more  or  less  from  the  ruin  which  has  overwhelmed 
T 


\lso,  how  many  gallons  per  minute  will  be  dis 
cuorged  from  aft-in.  pipe  drain  under  the  same 
conditions?  Give  your  calculations  in  full. 
4.  1> 

man-hole  which  you  consider  best  adapted  for  or 
dinsry  ton-n  swwers,  and  state  the  rule  which  you 
adopt  for  determining  the  amount  of  ventilation 
to  Ot  a  Horded  in  a  main  street  sewer. 


to  be 


at  in -Egypt. 
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EDITORIAL 
Tanas  s>r  asobwrlptlon.-To  the  United  Mates  and 


Article,  tor  PuMlesstlaas  In  the  current  minbir 
t£^ur«£l^ 

*  nrrt.pondrnrr  >t|X»  subjects  which  naturally  bektiur. 
to  to*  prorraeeof  thin  MM  Is  sotlctted. 


sewnr*  are  in  proorsn  of  construction  and  more  are 
being  planned.  They  and  all  roadways  are  built 
on  the  frontage  tax  svstern.  Laborers'  wages  are 
$1.M  to  tl.50  per  day;  bricklayer*  get  18.75. 


swift 
population 
utilizing  f. 
at 


quickly  double  their 
value  of  their  property  by 


THE  Xorth  American  Manu/aciurer,  of  Philadel- 
phia, cummenm  its  fourth  volume,  new  series, 
nnder  the  new  title  of  iron.  New  talent  has  been 
engaged  in  the  various  departments  of  the  paper, 
and  the  general  typographical  appearance  much 
Improved.  There  are  16  pages  of  wide  three- 
col. 


CONTENTf 
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Vote* 

'  ilieap  Moure  Powes-     .  » 
The  Ilnxus  Vtad.irt         »(1  Notes, 
Wanted    A  Soprrtnlenil        Alexarslrla  Wstrr  Cupplx 
ant  of  Watar-worki. .   SOtiOvneral  lair'" 


notices  or  Kunsra. 


IKHTrTVTE  OF  kTINtSU 
ootoxaito  assTDHt 
s%sjsjsaaMBi 

isjssja 

meetrrur, 
mi  of  Dearer. 
Monday,  Aug  21— \tallto 

"£SZly*:pQm*m,        «~  the  Sooth  P«. 

BThur!>dsr  a'w"* r^trcurtwM  to  the  Lsadrllla  mine* 

Friday.  Awf,  2fi— Excaraiosd  to  the  UeeuMUe  iJneltl&* 
works,  n-SKhuix  Pueblo  si  nlcM- 

SatantsT,  A  tut  Jr)— PusImo  Iron  and  Hteel  Works,  and 
Mather*  tirlat  s  &melUnc  Works.  Colorado  Springs  sod 
KaaJtoa  Is  the  eT^t^^ 


In  the  June  transactions  of  the  American  Socie- 
ty of  Civil  Engineer  iA.(l.  Meoocal  has  a  paper  in 
aut>  Aqueous  Underpinning,  and  R.  E.  Me  Math 
has  a  paper  on  The  Mean  Velocity  of  Streams 
Flowing  in  Natural  Ctiannela.  Both  papers  are 
very  fully  illtistrsU'd.  The  additions  to  the  Ho- 
cit'ty  inembership  publialied:  are.  Members;  Win. 
U.  Blxby,  Lieutenant  of  Engineers,  U.  8..  Willeta 
Point.  N.  Y.;  Wtn.  Q.  Curtis.  .Superintendent  of 
Track  Ontral  Pacific  Railroad,  Han  Franciaco, 
Cal. ;  Tliomas  Doane, Consulting  Engineer,  Charles 
L.  B.  Gardiner,  Engii 


N.  J.;  Edward  H.  Keating,  City 
fax.  N.  8.  Associate;  Ashbel  Welch.  Jr.,  Pro- 
prietor Lam bertville  Iron  Works,  Lambertville,  N. 
J.  Junior;  John  R.  Freeman,  Prin.  Assistant 
Engineer  Essex  Water  Power  Company,  Law- 
rence, Mass. 

 w  i 

CHEAP  MOTIVE  POWER. 


Wind  is  an  idle,  I 
many  playdays  and  much  sleep.  He  is  a  servant 
whose  efforts  constantly  vary  from  nothing  to 
too  much.  Much  of  the  time  he  will  not  work  at 
all ;  then,  to  make  up  for  lost  time,  be  works  "  like 
a  house  a'flre  "  (d  OKfranee),  or  breaks  his  machine 
into  fragments  and  hurls  them  at  his  master. 

Still,  wind-mills  are  coming  more  and  more  into 
use.  We  do  not  disparage  them.  We  do  not  esteem 
wind-mills  less,  but  current-motors  more.  If  the 
feeble  and  variable  forest  of  the  wind  ran  be  so 
profitably  employed,*  how  much  more  can  a 
powerful  i 
day  and  in  an  < 
Tia  true  that  the  locality  of  tore  Is 
nd  this  has 
their  being  more  generally  known),  1 
are  thousands  of  miles  of  river  shore  i 
they  will)  furnish  power  at  one-half  to 
tenth  the  cost  of  steam.  After  one  or  two  current- 
motors  are  placed  in  such  rivers  as  the  St.  Clair, 
power-users  in  the  United  States  will  awaken  to 
their  value.  In  the  St.  Clair  there  Is,  for  srveral 
miles,  a  current  of  six  to  seven  miles  per  hour. 
This  is  a  force  equal  to  the  hurricane  that  uproots 
large  trees. 

Much  swifter  currents  are  found  at  many  rapids. 
In  high  water  many  ports  of  the  Mississippi  and 
hundreds  of  miles  of  the  Missouri  have  a  current 
of  7  miles  an  hour. 
This  represents  a  | 

A  current  motor  with  40  sq.  yds 


he  roods  In  Uoiornuo'for 


gutter,  ajst.  *7— Colorado  Nprtrura  and  Hanltoa. 
Moodny,  Aus  2*-Herurn  lo  I>»nYer     Erettfng  receptloc 
Tueada'r  Atur  2b   Anro  Smelting  Works,    [folden  snd  Its 
snvejtlnt  works.   Subscription  dinner. 

Beside*  Utewe  excurtdue*,  fscilltles  will  be  sfTonled  those 
who  desire  to  see  the  iron  snd  coal  mines  of  Colorado.  And 
for  thr«e  who  oss  sststxl  their  rtalt.  an  excursion  to  th»  Ran 
.loan  district  will  he  orxsuaed.  _  . 

konuronmnUsre  belns  made  wlUt  the  railroad  companlra 
for  reduced  rste*  to  members  of  the  tnstltule  and  ladies  ac 
i^onjoan^i-<E  CeiD.  Wheel  i:,«jCji>dod,  a  circular  wll]  be  Issued 
•nfcrml^s  nifcibers  nf  the.  expenses  from  cUfTervnt  potnla  to 
Dexrrer  and  return  Tnsass  rstes  willprtjoabl^no*  exceed 
two-thirds  the  rea-tilAf  rates,  or  shosit  1" 
.Hal  rates,  fnan  Sew  York  to  Isatir 
tllues  ore  niurtemislT  ccTrr,.!  I17  the  - 
the  excursl'  'tis  of  the  Inidltube. 

Persons  nropoaed  for  membership  hare  the  same  prt.l 
lewes  sa  inesnbers  with  rexarri  to  the  loeeHtnaT  s«tl  exrurslons 
\*  tsliiaj  nt  the  titeetluxTi  of  the  lnstiiule.  Isille*  are  ex 
ossHod  to  be  ttrear.it.  Serentjr^rsn  m»nil«trs  wltli  forty 
Krre  ladles  ha.e  already  sixnifletl  Uanlr  Intention  of  l*lt»r 
nrrsrnt  at  th*  Colomdo  MeeUtis,  and  It  Is  expected  that  the 
attendance  will  ifrestlv  exceed  llinae  numbers. 

T^e  UTit^ual  sttractt-'n.  ,rff,-i^d  Itr  the  mlnlnjr  reR-Kins  t>f 
Colorado  are  increase,!  at  this  Uroe  by  those  of  the  rtenrer 
Exwmilitn  of  mlntna  A|iplUvncea.  minerals,  ek-  ,  and  by  the 
immtal  farliuie.  Stored  for  ex.tol^lnx  mine,  snd  works, 
and  sruumtiE  Information  concertiinit  •.h.  m 

The  reprriwnlsUres  of  aereral  fi>eeUm  kindred  aocleUea  are 
expexted  lo  be  present  ... 

aembers   who   p»n"»   stterinlna  this 
meetlnir  should  at  onoe  wi  we  the  secressry 
who  has  to  notlfr  the  railroad  companies  of  the  nomber  of 
tickets  rcqrdred'.  and  the  names  ot  those  entitled  to  the 
r  are.  also  request 


otwestlBa 

t  the  IbStltUtr 


»pr«;lsl  rale- isleeed  Tbey 
secieUry  Itrompuy  of  their  tab 

mrror*«*  1  Marshsll,  who  Is  sret]  known  by  hat  lectures  ns 
the  w, indent  of  the  feerser  Country.  usTwrs  10  fonducl  a  party 
of  not  less  than  eUrht.  nor  more  Uian  twenty  Ore.  throunh 
the  Yrliowv.oti»  Nattnnsl  Park,  This  trip  would  occupy  from 
twenty  six  tit  twenty  nine  days  from  Denser  to  and  through 
the  Turk  sad  l*ck  to  Penrer  The  irrester  part  of  this  Ume 
would  be  attest  cam  pins  nut"'  to  the  Park  The  expenses  of 
this  rnuml  trip  are  estimated  at  from  »276  lo  1300  for  each 
person  Full  Information  coocernins  this  trip  may  he  ob- 
tained from  Prof 


R.  P.  ROT 


T.  M.  UaijWN, 


mine  111 
thai).  Flt.AWx  sUs. 

^'ViTrS-YorkC'lsy. 


Storage  batteries  and  their  great  possibilities  are 
turning  attention  to  cheap  motive  power.  A 
paper,  by  Alfred  R.  Wolff,  M.  E.,  on  the  economy 
of  the  wind -mill,  was  read  before  the  American 
Society  ot  Mechanical  Engineers,  April,  1882.  This 
able  article  baa  been  reproduced  In  the  Journal  of 
the  Franklin  Institute  and  in  some  other  periodi- 
cals. In  it  Mr.  Wolff  asserts  that  the  wind-mill 
"  is  the  most  economical  piime-raover  for  the  pur- 
poses for  which  it  is  designed."  As  other  able  engi- 
neers frequently  state  that  wind  is  our  cheapest 
motive  power,  it  might  serve  a  good  purpose  to 
show  that  they  are  in  error, 

Upon  tl 


(MM 


P.  the  weight  or  a  c 
kilograms). 

A,  the  area,  in  square  metres,  of 
posed  to  the  action  of  the  current. 

V,  velocity  in  metres  per  second. 

g.  gravity  (9.8). 

73,  the  number  of  kilog^ammetrea  in  a  horse 
power. 

Current-motors  require  no  dam.  canal  nor  tail- 
race. 

On  swift  stream*  power  can  be  obtained  from 
t-urmnt- motors  at  much  less  cost  than  by  building 
dams:  but  grant  all  that  dam-builder*  claim,  and 
we  still  And  that  most  of  the  water  power  of  this 

wed  of  nil,  for  two  reasons  :  ^ 

1st.  On  mot 


the  wind-mill 
rent 

anypurpott,  for  the  simple  reason  that  a 
current  of  water  la  much  more  powerful  than 
any  current  of  wind  that  can  be  obtained.  A  man 
may  be  upset  by  the  force  of  ahucket-full  of  water, 
but  who  waa  ever  knocked  down  by  a  bucket-full 
of  wind. 

The  pressure  of  a  wind  of  20  miles  an  hoar  Is 
only  2  lbs.  to  the  aquarr  /rx>f,  while  a  5-mile  cur- 
rent is  M  lbs.  (the  pressure  In  lbs.  per  eq.  ft.  =  the 
square  of  the  velocity  in  feet  per  second).  Thus 
water  at  3  miles  per  hour  has  27  times  the  pres- 
sure, and  will  yield  about  7  times  the  power  of 
wind  at  30  miles 
vantage  of  4  to  1 
ply  7  by  8,  because  the  current  runs  24  hours  per 
day,  while  the  wind  only  averages  8.  But  in  point 
of  fact  this  average  8  is  to  most  users  worth  leas 
than  a  regular  4  hours— for  reasons  unnecessary  to 
enumerate. 

It  is  hard  to  believe,  but  easy  to  prove,  that 
there  are  many  points  in  the  United  States  where 
current- motors  would  produce  from  10  to  40  times 
the  power  of  the  most  favorably-located  wind- 
mill of  the  ssvmu  sire.   There  are  many  town*  on ; 


3d.  On  the  rivers  where  ] 
places  where  sufficient  power  is  desired  in  one 
locality  to  justify  the  cost  of  a  dam.  Is  other 
words,  (nsrr  art  few  localitiet  that  are  worth  a 
dam.  Experience  has  proven  the  uncertainty  of 
renting  tbe  surplus  power,  and  not  pari  of  the 
power  of  the  rlvert  of  thi*  country  is  utilized  oy 
rfomj.  There  nrr  millions  of  horse-power  in  the 
Mississippi  alone.  There  t>  only  one  tray  to  get  it 
out  {alter  it  has  passed  the  falls  of  St.  Anthony), 
rtnrf  trW  is  6jf  Cttmnif-Mlofors. 

Columbus,  Kentucky,  for  instance,  might  need 
1,000  hone-power,  but  they  coo  1. 1  not  afford  to  nay 
15,000,000  for  a  da 

it  possible  for  them  to  i 


You 


have  a 


Dam  builders  say. 
True,  and  the  bed  of  a  stream  ■  i 
"w(h)it-er  fall  is  there,  my  countrymen  !" 

It  is  unfortunate  that  the  few  otirrent-motwn 
that  have  been  used  in  Ibis  country  have  been 


•In  Holland  and  Belgium  windmills  hare 
■;nl*«vii  tasks  dnrtoc  bsck  the  oonaa 
bad  lo  "  blossom  like  th*  rose."    There  are 

pistons  when*  wind  mills  are  Dot  used,  where  a* 
eoojil  beesTnctSd  try  " 
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placed  in  alow  streams.  Seeing  only  five  horse- 
power from  a  wheel  In  a  current  of  two  mile*  per 
hour,  power  users  naturally  supposed  they  would 
only  get  10.  or  at  most  80,  in  n  four-mile  current, 
I  they  would,  in  a  current  of  four  miles  an 
hare  a  yield  of  40 
bum  machine  (the  power  of  a 
for  any  (riven  ar 
as  the  cubes  of  the  velocities).  Thus  it  is  that  a 
motor,  which  might  be  a  nuisance  in  a  slow  cur- 
rent, may  effect  surprising  economy  In  a  swift 
one.  An  increase  of  velocity  of  the  current  can, 
in  small  river*,  generally  be  cheaply  obtained  by 
wings  of  rip  rap  or  piles. 

With  the  wind-mill  in  tueeeeefut  and  rxtmeirr 
«sf.  fo  ignort  the  poteibilitiet  of  the  current  motor 
U  to  deny  the  difference  of  pretmre  between  wind 
and  tenter. 

Their  disadvantages  are  more  imaginary  than  real 
but  like  the  steam  engine  nnd  all  other  motor* 
they  have  disadvantage*.  In  some  rivers  they 
most  be  protected  from  drift,  and  in  the  North  1 
from  floating  ice.  This  protection,  when  ice  is  not ' 
too  heavy,  i«  secured  by  strings  of  floating  »par* 
(booms),  placed  around  them.  During  heavy  run- 
ning ice  they  must  be  beached,  harbored  or  > 
scuttled,  hut  they  work  in  a  frozen  river.  They  I 
don't  blow  up  nor  bum  down.  If  sunken  they  | 
may  row  again. 

F.ven  with  three  months  annual  loss  of  time 
their  employment  as  auxiliary  to 
current-motor  nine  month*  of  the  yean 
great  saving.  In  fact  the  saving  over  steam  in 
one  year*  use  would,  in  some  localities,  pay  the 
cost  of  the  lurrent-uiuior. 

Current-motor*  do  nut  interfere  with  naviga- 
tion. They  are  not  placed  directly  in  the  channel. 
A  river  deep  enough  fur  navigation  i*  wide 
enough  for  both  sleanilioat*  and  current-motor*. 

An  intelligent  u»e  of  the  power  of  curreut*  fur 
manufacturing,  farming,  etc..  would  produce  re- 
sults, which,  if  stated  now,  would  seem  to  fanciful 
for  hr  lief.  It  la  the  cheapest  power  there  is,  and 
the  most  abundant.  It  would  occupy  the  whole 
human  race  .100  years  to  raise  the  quantity  of 
water  daily  drawn  from  the  sea  by  the  sun  "and 
precipitated  upon  the  earth. 

Thompson,  in  "The  Land  and  the  Book  "  refer- 
ring to  the  common  mde  current-wheel  nay*: 
'•Tin*  «y»tem  of  water-wheel*  is  seen  on  a  grand 
scnle  all  along  lb*  Orontc*.  There  is  probably  no 
hydraulic  machinery  in  the  world  by  which  »o 
much  water  is  raited  to  so  great  an  elevation  at  so 
small  expense."  A  large  pert  «,f  the  manufactur- 
ing of  Verona — one  of  the  principal  manufactur- 
ing cities  of  Italy— is  now  done  bv  current-motor*, 
the  river,  at  places,  being  literally  filled  with 
them. 

Carreni-njotir*  „re  placed  one  after  another,  as 
the  current  soon  regains  its  velocity,  while  water 
at  a  fall  can  be  uted  but  one*.  On  the  river 
Adige  100  mills  and  factories  are  operated  by  cur- 


droughts  feared.  Crops  often  quadrupled, 
soil*  are  productive  when  properly  irrigated. 

The  farms  or  factory  using  water  power  need 
not  be  upon  the  banks  of  a  stream.    Power  may 
be  and  already  is  In  many  places  transmitted 
"  over  the  hilU  and  far  away.' 
ropes  ia 
by  high 

laim  10  or  18  miles  will,  in 
pay.  Fifty  horse  |>ower  may,  at  a  velocity  of  n 
mile  n  minute,  he  tranimitted  with  a  wire  rope 
the  diameter  of  a  lady'*  finger,  while  it  is  claimed 
by  high  electric  authority  (Sir  Wm.  Thompson  and 
others)  that  water  power  may.  with  electric  wires, 
be  profitably  conveyed  ••  ISO  miles  from  its  source." 

Steam  grows  dearer  as  fuel,  engineer  nrd  stoker 
advance  in  coat.  The  rivers  carry  to  the  sen  900.- 
000  cubic  mile*  of  water  annually  :  raised  by  the 
sun  it  hurries  back  to  re-de*oend  in  rain  :  man 
has  watched  it  fer  n  hundred  centuries  reaistlessly 
rolling  past  his  door:  Nature  has  waited  n  hun- 
dred centuries  for  man  to  utilise  its 
flow. 


All  I  men  of  extraordinary  capacity  for  management  of 
affair*,  full  of  firms  which  control  great  enter- 
prises, reaching  out  to  all  part*  of  the  country,  a 
great  municipal  work  should  he  managed  with 
such  utter  disregard  of  business  principles.  And 
now  they  go  from  bad  to  worse.  It  is  difficult  to 
conceiveof  a  worse  method  of  procuring  a  good  and 
efficient  superintendent  of  water-works  than  the 
one  adopted  by  the  city  council  according  to  the 
above  advertisement.  We  doubt  if  a  single  really 
competent  man  for  the  position  will  put  himself 
up  for  competition  under  the  terms  of  this  call. 
Think  of  such  men  as  Davis,  Hermany,  or  Whit- 
man answering  such  an  advertisement.  But  that 
is  the  kind  of  men  they  want  in  Pittsburgh.  Not 
a  mere  engine  driver  or  machinist  but  a  trained 
and  experienced  civil  engineer  who  knows  what  i* 
wanted  and  can  carry  it  out  even  if  he  i*  not  able 
to  bring  testimonials  of  his  ability  to  plane  a  joint 
or  chip  a  casting. 


"Ooi  man!  pad 
The  devdrop  l 


■  bom,  the  sunrise  e 
n  into  the  fthfntns- * 


in  the  river*  rolling  to  the  sea  are  millions  of 
horse-power  daily  running  to  wa»te.  We  do  not 
appreciate  the  brook  and  river  because  they  are  *u 
near  and  have  been  there  so  long.  Hid  they  com- 
menced flowing  hut  to-day  we  wuuld  hasten  to 

an  endless  driving-band 
reeled  out  by  Nature  fr>*u  the  hollow  of  ber  hand  ; 
currcnt-motors  placed  in  gear  with  it  revolve  till 
worn  away  :  they  enslave  the  giant  of  the  rolling 
river,  chain  him  to  their  tasks,  and  make  of  him 
a  patient  drudge  a*  long  as  waters  flow  ;  be  works 
days  without  murmur,  nights  without  sleep  and 
Sunday*  without  sin,  with  Nature  for  lit*  only 
driver.  4 


NEW  PUBLICATIONS. 


THE  KINZUA  VIADUCT. 


that  *  wa» 


The  rominc  man  will  put  the  current  to  hundreds 

streams  at  least)  when  the  current  running  down 
will  propel  (he  vessel  np.  and  at  a  hl^-her  rate  of 
speed  than  is  profitable  by  steam.  Current-motors 
will  supply  compressed  air  or  storage  batteries,  for 
propulsion.  All  the  inventions  necessary  to  the 
success  of  such  navigation  are  already  unde.  and 
only  await  the  "live  man"  to  rise  up  and  apply 
them.  He  may  come  to-morrow;  he  may  n<-t 
come  for  50  yeurs;  but  he  will  come  Fire  and  ex- 
plosion are  most  disastrous  on  water.  Removing 
these  dangers,  and  heat  and  smoke,  increase* 
travel  and  reduces  insurance.  It  will  at  first  seem 
queer  to  see  boat*  skimming  along  without  smoke- 
stack or  steam— as  queer  ns  to  see  a  boat  without 

Current-motor*  enuki  furnish  electric  light  to  a 
town  at  night  and  pump  their  water  by  day 
They  are  very  valuable  to 


In  a  note  copied  from  the  New  York 
week  into  this  journal,  it 

From  the  contractors.  Messrs.  Clarke,  Beeves  * 
Co.,  we  leorn  that  the  statement  is  not  correct. 
They  say;  "We  pay  foremen  on  that  work  five 
dollars  to  six  dollars  per  day;  other  workmen  from 
two  dollars  to  three  dollars  per  day.  These  mca 
are  nearly  all  our  old  bridge  erectors;  they  are 
satisfied  with  their  pay  aud  uot  afraid  to  go  up  900 
feet;  in  fact  they  wish  the  structure  was  twice  as 
high.  One  hundred  men  are  now  working  a* 
erector*.  The  structure  is  more  than  one-half 
erected,  and  will  be  completed  by  September  1. 
1983.  Thus  far  only  one  man  ha*  been  hurt,  hut 
he  is  now  at  work  again.  The  viaduct  is  being 
erected  u-ifAoNf  the  use  of  a 'ingle  ladder,  plank  or 
any  utaging  tchateeer.   The  men  go  up  and  down 

all  the  work  of  connecting,  screwing  up  aud  ad- 
justing, by  standing  or  sitting  upon  the  transverse 
and  longitudinal  strut*,  which  are  12  inches  wide. 
The  viaduct  trestle  is  constructed  in  such  a  man- 
ner as  to  require  no  riveting,  chipping,  filing  or 
Uttlug  of  any  kind.  Th  is  far  not  a 
used  in  erecting." 


The  Proceedings  of  the  Engineers'  Club  of  Phila- 
delphia for  June  is  received.  It  is  pcrh»4"  »"« 
most  valuable  of  all  the  many 
tions  to 

to  the  profession  by  thi*  enterprising  society .  Ths 
content*  are:  A  Personal  Sketch  of  Lewi*  M. 
Haupt,  Past  President  of  the  Club,  illustrated: 
Application  of  Logarithms  to  Problem*  In  Gear- 
ing, by  Wilfred  Lewis;  The  Working  Strength  of 
Bridge  Posts,  by  Geo.  P.  Bland;  What  Thickness 
of  Metal  Should  be  Given  to  Cast  Iron  Water 
Pipes  Under  Pressure,  by  P.  H.  Baermann.  illus- 
trated by  four  folding  plates;  Resistance  to  Trac- 
tion on  Road*,  by  Rudolph  Hering;  Philadelphia 
&  Long  Branch  Railway,  hy  C.  S.  d'lnvillhaa: 
Brick  Work  Under  Water  Pressure,  by  D.  McN. 
StauftVr:  On  the  Strength  of  Wrought 
Column*,  by  T.  S.  Cleenuin:  Expansion  of 
Embedded  in  Brick  Work,  illustrated; 


WANTED. 


by  the 

Howard  Murphy,  and  copies  are  for  salt 
we  do  not  apeak  by  authority  on  this  pointi  at  l.VM 
Chestnut  street.  Philadelphia. 

The  contents  or  the  Journal  of  the  Franklin  In- 
dilute  for  August  are:  On  a  Theorem  of  Rankine 
Relating  to  the  Economy  of  Single  Acting  Exjuin- 
sion  Engine*,  first  published  in  1*51.  by  Prof.  W. 
P.  Trowbrlge;  The  S|>eclflc  Heat  of  Platinum,  and 
the  Use  uf  this  Metal  in  the  Pyrometer,  by  J.  C. 
Hoadley;  Hell  Chimes  in  Philadelphia  and  other 
Places,  by  John  W.  Nystroro:  Electric  Clock" 
and  Time  Tolegraplia,  by;LotiU  II.  Spellicr:  Feld- 
spar a*  a  Source  of  Potash  Alum,  by  John  Spiller; 
On  the  Prevention  of  Fires  iu  Theatres,  by  I  . 
John  Hcxamer:  The  Pollution  of  the  Schuylkill 
River,  Report;  Recent  Improvement*  in  the  Me- 
chanic Arts. 

The  Xorth  American  Revirtr  for  August  is  an  es- 
pecially excellent  number  of  that  excellent  maga- 
zine. Rev.  H.  W.  Beecher  discourses  on  the  Pro- 
grew  of  Thought  in  the  Church.  He  ssys,  among 
other  things: 

"The  development  of  physical  science  consti- 
tutes the  grand  feature  of  the  last  half  century. 
The  doctrine  of  the  t'onseriufi'on  of  Forme  and 
the  discovery  of  the  method  of  creotion,  viz.: 
Evolution,  while  revolutionizing  physical  -science. 

 —---»- 1 1  *»  will  powerfully  reform  social  and  moral  theories. 

A  SUPERINTENDENT  OF  WATER-  At  length  the  "flood  of  ignorance  has  abated,  and 
wnnvt  ;  t,le  dove  of  truth  has  solid  ground  on  which  to 

I  put  its  foot.  The  study  of  the  human  mind  from 
the  side  of  physics  as  well  as  metaphysics  is  pro- 
ductive of  change;  of  the  nj'wt  radical  and  im- 


'PO 
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motor  that  does  any  kind  of  work  dur- 
ing the  day  will  irrigate  at  night.  A  small  motor 
irrigates  a  large  tract  of  land.  Few  appreciate 
the  importance  and  profit  of   irrigation.  No 


The  following  advertisement  appears  in  a  Pitts- 
burgh official  papei  : 

Omcs  or  ( inr  crjirr*'  tisa.  I 
Prmaciion,  JuIt  li.  I**2.  ( 
MECHANICAL  ENGINEERS  -  UNDER 
th»  provision!  "f  aa  mYlloance  relating'  to  the  offlce  of 
Kuii#rttit.'l*lc&t  of  Water  Work*,  and  nxiox  ttie  salary  uf 
uame.  tbe  Water  Committee  Invite  apjibcutMi*  fmrn  ma- 
c-lianical  eoerjicen.  All  apelicailnas  lao*t  l*t  UUil  wUb  the 
Coalroiler  uMil  Auira-l  «.  ISRi  All  a  I  iitcation*  must 
be  accompanied  !•>  cirWkale*  and  proof*  aa  to  list  Ml 
cam's  <-MU.p»i..iH?  aa  a  alriMn]  meduuucal  eneineer.  flic 
«Iary  of  tfca  Kuperiatrtident  »  fo 
annum.  £  8 

The  Pittsburgh  water  works  have  been  a  bye- 
word  for  many  years,  for  bad  management.  It 
has  been  a  wonder  to  every  one  out-ide  of  that 
city  Hint  in  a  place  which  abounds  iu 


f 

portant  kind.  Religion  has  much  to  hoiie,  and  the 
old  theology  much  to  fear  from  scientific  dis- 
closure*." 

T.  V.  Powderly  lias,  an  article  on  The  Organ- 
ization of  Labor,  in  which  the  relation?  of  labor 
and  capital,  strikes.  eU;.,  ore  discussed.  Arcl.i- 
laid  Forbes,  the  great  war  correspondent,  wriUs 
•nine  interesting  things  about  the  Unite  !  States 
Army;  Woman's  Work  and  Wages,  by  Unas.  W. 
Eliiott;  The  Ethics  of  Gambling,  by  O.B.Frothing- 
hum;  The  Remuneration  of  Public  Servants,  by 
Frank  D.  Y.  Carpenter,  are  all  very  readable  and 
very  useful  information;  Dr.  C.  A.White  hss  an 
article  on  Artesiau  Wells  upon  the  Great  Plain*, 
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in  which  he  shows  from  the  geological  structure 
of  the  country  the  uncertainty  of  such  a  source  of 
water  supply  and  the  unavailability  of  It  on  ac- 
count of  the  great  coat  of  sinking  such  well*.  Tike 
Review  i«  not  light  magazine  reading,  but  it  is  a 
very  useful  publication.  The  office  ia  DO  Lafayette 
Place.  N.  Y.  city,  and  the  price  ia  Are  dollar*  per 


it 


PERSONAL 


C.  M.  Kendau  is  superintendent  and  chief  en- 
gineer of  the  Denver  Circle  railroad;  offices  In 
Denver.  Col. 

President  ArtuTH  has  sent  the  following  nomi- 
nations to  the  Senate  !  Captains  William  Ludlow 
and  William  A.  Jones,  Corp.  of 
Majors. 

R  French,  for  several  year*  road  master  of  tbe 
Mahoulug  division  of  the  New  York.  Pennsylvania 
ft  Ohio  has  been  appointed  chief  engineer  of  the 
Cleveland,  Mt.  Vernon  4  Columbus  road. 

F.  C.  Hand  has  been  appointed  Chief  Engineer 
of  the  California  Short  Line  Railroad  Company, 
lately  organized ;  offices,  Salt  Lake  City.  The 
purpose  is  to  build  from  Salina,  on  the  Sevier  river, 
to  Springville.  where  connection  will  be  made  with 
the  Denver  ft  Rio  Grande.  The  locations  have 
been  made,  and  it  is  expected  notice  of  letting 
work  will  be  given  within  the  next  thirty  days. 

He  Robert  Bunas,  a  well-known  civil  and 
mechanical  engineer,  of  Philadelphia,  died  at  his 
mother's  residence,  in  Dedham,  Mass..  July  £1, 
lifter  a  lingering  and  painful  illness.  Mr.  Buona 
was  born  in  Boston,  Hay  18,  1882,  and  was  edu- 
cated in  the  Boston  schools,  pursuing  his  profes- 
sional studies  under  Capt.  Ai  XXandeh  P  arsis,  an 
engineer  and  architect,  of  Boston.  He  spent  much 
of  his  life  in  Washington  and  Philadelphia.  He 
was  employed  as  engineer  under  Gen.  Heios  in 
the  extension  of  the  National  Capitol  ami  in 
the  construction  of  the  Washington  Acoueduct, 
He  was  afterward  superintendent  of  the  Morris  ft 
Tasker  Iron  Work*,  at  Philadelphia,  and  subse- 
quently associated  with  HRNRY  G.  Mobjub,  in  the 
Southwark  Foundry.  The  large  pumping-engine 
of  the  Lowell  water-works  was  built  under  his 
direction.  Of  late  years  ho  has  b^en  employed  as 
a  consulting  engineer,  and,  up  to  the  lime  of  his 
last  illneas,  be  held  that  position  in  the  United 
States  Engineer's  office,  in  Philadelphia.  Mr. 
BRJ006  was  for  a  time  tbe  editor  of  the  Journal  of 
the  Franklin  institute^  and  was  a  member  of 
several  associations  of  architects  and  engineers  in 
He  had  also  the  honor  of  being 
a  member  of  both  the 
institutions  or  civil  engineers  and  of  mechanical 
engineer*  in  I^ondon. 

Thomas  Gcardia,  who  has  presided  over  the 
destinies  of  the  Republic  of  Costa  Rica  for  nearly 
twelve  years,  died  on  the  7th  inat.  Personally 
Gcardia  was  an  ignorant,  unlettered 
,  so  far  as  society  w*«  concerned. 

He 
srln 

the  republic  gave  no  evidence  of  his  skill  in  that 
regard,  except  by  a  few  decrees,  which  will  die 
w.th  him.  lie  had  the  crudest  ideas  of  finance, 
and  plunged  bis  country  into  an  abyss  of  debt, 
from  which  it  will  not  recover  for  many  years. 
He  wished  lo  associate  his  name  with  some  great 
national  work,  and  the  idea  of  an  interooeanlc 
railroad  captivated  his  imagination.  He  com- 
menced it,  but  began  the  work  of  grading  and 
track-laying  in  the  center  of  the  country  instead 
of  on  the  shore.  As  may  be  supposed,  every  rail 
cost  a  small  fortune,  and  two  locomotives,  which 
were  imported  to  begin  the  work,  coat  for  land 


could  divert  to  the  purpose  to  the  prolongation 
the  railroad.  To-day  Costa  Rica  is  ruined  in  j 
credit,  and  every  resource  la  pledged  in  one  way  or 
another  to  the  ideas  of  the  late  President.  The 
millions  ( iUAKMA  spent  have  simply  given  tbe  coun- 
try a  few  miles  of  railroad,  divided  into  three  sec- 
tions, and  which  will  never  be  of  positive  benefit 
until  they  are  connected. 

Mr.  ARTHCR  u n. van,  a  well-known  architect, 
died  in  Syracuse,  N.  Y.,  on  the  Uth  inst.  He  was 
born  in  Newbury  port,  Mass.,  and  was  a  graduate 
of  Trinity  College.  Hartford.  Becoming  deeply 
interested  in  architecture,  he  published  in  the 
North  American  Review  for  April,  16*4.  a  paper  on 
-American  Architecture,"  which  at 
wide-spread  attention.     It  was  copied  in 

into  several  foreign  languages,  and 
of  it  Mr.  Oilman  was  appointed  to 
deliver  a  course  of  twelve  lectures  on  that  subject 
before  the  Lowell  Institute  at  Boston.  After  deliv- 
ering these  lectures  Mr.  Oilman  went  to  Europe  on 
a  tour  of  prof  e**ion«l  observation,  and  passed  some 
time  in  study  and  travel  abroad,  receiving  much 
civility  and  attention  from  Sir  CHARLES  Cockerell 
at  that  time  the  President  of  the  British  Institute 
of  Architects,  from  Prof.  Donaldson,  the  Foreign 
Secretary  of  that  same  body,  and  especially  from 
Sir  Charles  Barry,  tbe  distinguished  architect  of 
the  House*  of  Parliament.  To  the  friendship  uf 
SirCltA 
many 

in  tike  architecture  of 


drala.    This  experience  confirmed  his  faith  in  the 
principles  and  his  love  for  the  form*  of  the  Anglo- 
]  Norman  and  German  schools  in  architecture.  Nor 
jdid  he  neglect  the  literary  opportunities  of  hi* 
tour.  THACKERAY,  with  whom  Mr.  Oilman  bad  be- 
come acquainted  in  America,  entertained  him  most 
hospitably,  and  introduced  him  to  the  (Jan-irk  and 
I  Fielding  clubs,  where,  as  a  "  king  of  Raconteurs," 
to  use  Thackeray's  words,  he  was  welcomed  and 
admired  by  men  like  Ch  arles.  Re  a  he,  Tom  Ta  y  lor. 
Mark  Lkmon,  Albert  Smith— then  in  the  height 


Thackeray  himself.  Mr.OiLMAM,  before  his  return 
to  Boston,  matured  a  plan  designed  hy  himself  for 
filling  in  and  improving  the  "  Back  Bay"  territory, 
then  lying  waste.  He  urged  the  plan  upon  the 
city  government  and  the  public  with  speech  and 
pen  for  years,  before  the  legislature  and  else- 
where, and  at  last  had  the  satisfaction  of  seeing 
his  views  carried  out  by  the  State  of  Massachu- 
setts. From  these  improvements  the  Common- 
wealth lias  realized  millions  of  dollar*,  "with 
more  to  come/'  and  a  new  and  elegant  quarter  has 
been  added  to  the  city.  "  Common  wealth  ave- 
nue,"' which  owes  its  width  and  extern!  almost 
entirely  to  Mr.  Oilman's  persistent  efforts,  ha* 
already  become  one  of  the  finest  streets  in  the 
world.  He  built  the  Boston  City  Hall,  which  ia 
perhaps  hi*  beet  work,  and  lie  designed  for  the  late 
Mr.  Cranston  a  au|ierb  hotel,  which  if  constructed 
would  have  been  the  finest  in  America.  In  1B«5 
Mr.  Oilman  removed  to  New  York,  where,  by  hi* 
distinguished  ability,  bis  facile  pen,  his  ready  com- 
mand of  language,  and  his  fine  and  scholarly 


thereof,  so  arranged  as  to  leave  the  top  of  th* 
stand  free  from  obstiuctionB  of  any  kind. 

TION. 

This  improved  method  consist*  In 
the  heat  arising  from  the  combustion  of  fuel,  and 
eliminating  the  injurious  products.  Tbe  heat  gen- 
erating devices  are  connected  with  a  sewer  or  other 
main,  and  the  injurious  product*  forced  through 
such  sewer  or  main  away  from  the  inhabitants  by 
positive  mechanical  means,  and  through  a  series 
of  heat-utilizing  devices,  such  mechanical  mean* 
being  employed  in  oujnection  with  a  chimney  or 
with  the  sewer  or  main. 

IMPROVED  SKWER  AND  MEANS  KOR  DlSCHAROtNO 
KKWAOB. 

In  this  invention  the  sewer  system  of  a  city  is 
divided  into  working  sections,  each  section  being 
provided  as  to  its  mnin  and  branches  with  gradu- 
ated air  Inlets,  and  near  ite  discharge  poiot  with 
an  exhaust  mechanism,  for  the  purpose  of  draw- 
ing in  fresh  air  at  the  inlets  and  expelling  the 
sewer  air  at  the  discharge,  and  with  a  velocity  to 
materially  expedite  the  discharge  of  the  sewage, 
drive  through  an  obstruction,  and  effectually  ven- 
tilate the  aysieoi. 

In  this  improved  gas  machine  tbe  carbureting 
pans  or  chamber*  are  provided  with  double  over- 
flow tubes,  having  openings  near  tbe  bottom  erf 
tbe  outer  ahell  or  tube,  and  also  openings  near  the 
top  of  tbe  inner  shell  or  tube,  whereby  the  heavier 
oil  is  passed  from  the  Isitiom  of  one  pan  to  the  pan 
below  to  (be  bottom  chamber.  Air  to  be  car- 
bureted enters  first.  I  he  bottom  chamber  contain- 
ing the  heaviest  ml.  and  ascends  through  the  over- 
flow tubes,  coming  in  contact  with  tbe  lighter  oil 
at  the  top  chamber,  in  or.ler  that  both  heavy  and 
!  light  nil  may  be  vaporized  and  carried  off  more 
'  uniformly  by  the  air. 

D.  C.  F.  B.  BROCK. 


THE  HISTORY  AND  STATISTICS  OF  AMERI- 
CAN WATERWORKS. 

BY  J.  JAMES  R.  CRi'ES   M.  AM.  SOC.  C.  B. 

(Continue,!  from,  page  281.) 
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STATIONARY  WASHSTANO  AND  FIXTURES, 

This  improved  stationary  washstand  comprises  a 
supporting  slab  and  a  basin  provided  with  outlet 
linings.  It  is  also  provided  wiih 
in  the  wall  of  the  basin,  and  a 
to  allow  tbe  flow  of  liot  or  of 
odd,  or  of  hot  and  o.ld  water  mixed,  the  valve 
being  supported  by  the  slab  and  below  tbe  same, 
and  provided  with  a  stein  or  key  projecting 
through  the  slab,  but  fluah  with  the  upper  surface 


South  N'orwalk,  Conmcticu:,  in  lat.  41"  7'  N., 
long.  78'  St  W.,  ia  on  rolling  gr-  und  on  ihe  shore 
of  Lung  Island  Sound,  at  ihc  month  of  the  Nor- 
walk  River.   It  was  settled  in  1MB 

Watei-wor  s  were  built  by  the  town  In  1875, 
after  plans  of  Wihiani  B.  Rider,  taking  the  supply 
fiom  a  stream  5  miles  from  the  c-ty.  IvapOUEoeM 
in  two  reservoirs,  which  contain  186, 0X10,000  gal- 
lons, and  are  formed  by  earthen  dams,  with  rubble 
masonry  heart  wal's  laid  in  o-meut  The  water- 
shed is  about  5  square  mile*.  Tbe  reservoir  Is  228 
It.  above  the  city.  At  ih  'ouihtthe  water  is  fil- 
tered through  charcvil  and  sponge,  and  is  ihen 
conveyed  to  the  city  through  4^  mile*  of  18-in. 
cast-iron  pipe. 

D.siribution  ia  by  0  miles  of  cast-iron  pipes  of 
f  o  ii.  2  to  4  in,  diameter,  with  58  Are  hydrants  and 
AS  gates.  Tbe  numb- r  of  taps  is  not  furnish,  d. 
One  meter  ia  in  use.  The  citv  formerly  p*id  835 
per  aunum  for  each  hydraot,  but  now  the  receipts 
from  waier  rates  exceed  the  expenses.  lead,  iron 
and  lirses  »re  used  for  service  pipes.  The  popula- 
tion in  1880  was  5.8(10.  The  daily  consumption  ia 
not  Riven. 

Tne  works  cost  $100,000.  Further  financial  sta- 
tistics are  not  furnished,  except  that  tbe  revenue 
la  now  per  cent,  in  excess  of  <oet  of  mainte- 
nance and  Interest  on  debt. 

Tbe  works  are  managed  hy  three  water  commis- 
sioners, elected  for  three  years.  W.  R  Rid.  r  is  Uw 
engineer. 

COCLXIL  — OOSURN .  Y.  M. 
Goshen,  New  York,  In  lat.  41'  8.'  N.,long.  74' 
8'  W.  la  in  a  hilly  region,  about  30  milts  west 
ol  the  Hudson  river. 

Settled  In  1714.  it  wss  Incorporated  as  *  village 
in  lrJOU.  and  re-incorporat-^1  in  1848  and  1878. 

Water  works  were  built  in  1H71  by  the  city,  un- 
der superintendence  of  C.  Col  well,  taking  the  sup- 
ply Irotn  spring*  and  a  small  stream  ah-  ill  a  mile 
from  the  town  which  I*  imp  ounded  bv  an  eaith 
dam  87  fu  high  and  260  it.  l-.ng  IS  fL  wide  on 
top.  The  area  of  the  reservoir  is  twenty-three 
acres,  and  it*  water  shed  250  acres.  Ii  cont  ins 
48,000,000  gallons,  130  ft.  above  the  citv,  to  whicn 
ihe  water  is  conveyed  in  a  IS  in.  wmught-iroii 
and  cement  pipe,  "ml  distributed  by  six  anu  a  half 
of  the  same  pipe,  of  10  to  4  in.  iliameler ; 
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with  46  fire  hydrant*.  17  gates  and  381  tap*.  Lead 
service  pipe*  are  used. 

The  population  In  1880  wu  2,54o.  The  «m- 
aumpliou  i»  nut  given. 

The  works  com  $80,000.  The  bonded  debv  to 
$85.W0  at  live  to  mven  per  cent,  lnlereat. 

The  expense*  In  1881,  were  8^.600  including  In- 
toml,  and  the  receipt*  were  $2,600. 

T.  1>.^T»M.I>.U  to  the  Water  Uotnmlwloner  and 

cecum.- 


The  expenses  in  1881  were  $700,  and  the  receipt* 
$1,400. 

The  works  have  lieen  owned  and  managed  since 
1M15  hy  Isaac  Tibbitu  Coffin. 


long. 

Witter. 


-WACO. 

Waro,  Texaa,  in  lat.  »«  S3  N. 
to  on  the  Bruno.  River,  on  gn 
weal  bank  to  the  river,  to  an  > 


I U  mile. 
Bel 


&7  4  W.. 
[  from  the 
1 180  ft.  in 


utlled  in  1830,  it  waa  incorporated  a*  a  city 
in  law. 

Water-work*  were  built  in  1878  by  C.  W.  White, 
for  a  private  company.  The  nupply  Is  taken  from 
a  well  IS  ft  in  diameter  and  41  ft.  deep,  the  lower 
IS  ft.  being  through  eosu-se  water-bearing  gravel. 
The  water  in  pumped  105  ft.  hy  a  Know  lee  Hteaui 
pump  into  wooden  tank*  holding  100,000  gallons. 
The  pressure  to  obtained  by  pumping  directly  into 

the  II nil  n* . 

Distribution  to  by  »  milea  of  out  iron  pipe  of 
from  12  to  11  in.  diameter,  with  3.1  lire  hydrant*.  IS 
gate*  and  IVH  Up*.  There  are  70  meter*  in  «*•. 
The  city  pays  £2,800  per  year  for  fire  hydrant*. 
Service  pipe*  are  of  wrought  iron. 

The  population  in  1880  we*  7,317.  The  daily 
consumption  varies  from  1*0,000  gallon*  in  winter 
to  830,000  gallon*  in  summer. 

The  capital  stork  of  the  company  i«  8100,000 
The  works  have  coat  8*1,000.  Th.-  ttonded  debt  to 
•10.000 at  10  percent,  and  840,000  at  7  percent, 
int.  rest.  The  expenses  in  1881  were  $4,000  and 
the  receipt*  813.000. 
C.  W.  White  is  President  and  Jamc*  K.  Eagrn 
lent  and  secretary. 

cccucrv.— park  city. 
Park  City.  Utah,  in  lat.  40  45  N..  long.  112  W., 
on  Silver  Creek,  lies  at  the  mouth  of  a  gulch  or 
i  in  the  foot  hill*  of  the  Wahaatcb  range  of 


each  way. 

Settled  as  a  mining  camp  in  1870  it  was  laid  out 
ta  plats  in  1878,  but  has  not  been  incorporated. 

Water-works  were  built  by  a  private  company 
in  1880  after  plans  of  W.  M .  Ferry,  taking  the  sup- 
ply from  a  mountain  stream  a  mile  from  the  town. 
Three  dam*  of  atone  form  three  successive  reacr- 


of  an  average  depth  of  12  ft  and  aggregate 
capacity  of  1,000.000  gallon*.  The  water,  when 
trie  upper  reset  voir  to  full,  falto  over  the  dam  18 
ft.  to  tlit-  next  one.  and  In  like  manner  over  the 
second  dam.  From  the  lower  reservoir  it  i*  drawn 
to  the  city.  The  dam  is  of  dry  stone  masonry, 
founded  on  brush  and  filled  in  on  each  side  with 

The  two  upper  reservoirs  can  be  cleared  out 
through  a  tight  box  flume  passing  under  the  two 
lower  dams  without  disturbing  trie  water  in  the 
lower  reservoir.  In  1861  a  "cloud  burst*'  from 
the  mountain*  filled  the  two  upper  reservoirs  with 


ltitin*  Idled  tlie  two  upper  reservoir*  witti 
hich  waa  flushed  out  in  one  day  througta 
ae.    The  reservoir  is  200  ft.  above  Su 


Distribute  la  bv  Horton's  wood  pipe,  made  of 
Oregon  pine,  spirally  banded  witb  iron.  It  to  of 
8-in.,  6-in.,  8-in.  and  2-in.  diameter*.  SuWs  of  the 
pipe  first  laid  was  badly  manufactureil  and  had  to 
he  replaoed.  The  length  of  pipe  laid  is  not  given, 
nor  the  number  of  taps.  There  are  six  Bra 
hydrants  and  12  gates.  The  town  doe*  not  pay  for 
ami  of  hvdranls.  Galvanized  iron  service-pipe* 
are  used.  *  The  population  in  1880  wa*  1.500,  and 
is  now  about  3,000.  The  daily  consumption  in  not 
given.  The  capital  stock  of  the  company  is 
$20,000.  The  works  cost  $18,000.  There  to  no 
deb*.  No  further  financial  statement*  ant  given, 
but  they  are  promised  at  the  end  of  the 

William  M.  Ferry  is  th 
Thorna*  Cupit.  Secretary. 

OCCIJCV.— DITCH  FLAT. 

Dutch  Flat.  California,  in  lat,  88'  N.,  long.  Ill' 
W.,  is  on  a  ridge  between  the  Bear  and  American 
river*.  8  400  ft.  above  the  sea. 

It  waa  ae.  tied  In  1848. 

Water-work*  were  built  in  1859  by  private  en- 
terprise. 

The  supply  is  taken  from  spring*  and  miners' 
ditchus,  and  collected  in  a  reservoir  in  mi  hank- 
miii,  lined  with  wood,  40x80  ft.  square  and  8  ft. 
deep,  at  800  ft.  above  the  town.  The  pipe*  are 
from  1,1  u:  0  in.  diameter  of  sheet-iron,  coated  with 
asphalt,  and  of  cast-iron,  and  there  are  also  used 
in  the  distribution  logs  of  2  in.  bore,  lead-pine  and 
plain  n ml  galvanized  wrought-iron  pipe  of  8  in. 
to  "W-'n-  &SUBetfr.  There  are  laid  I  >{  miles,  with 
10  fire  hydrants  and  300  tarn. 

Hi.- town  con'ribnted  8S.W0  towards  the  con- 
struct iO't  of  the  works,  and  the  propriet/ir  guar- 
anteed  the  »«pply  and  free  water  for  fire*. 
Wr-aighi-lroti  «ervice  pipe*  are  u-ed. 

lb*  ptputotion  in  1880  was  1.18.1.  The  ernv 
eumiitiun  catinoi  be  cor  rectlv  estimated. 

The  work*  have  cost  $5,000.  and  the 


COCLXVt,— KIW  CABUSLK.  PCD. 

New  Carltale,  Indiana,  is  in  lat.  41'  44  N 
88  82  W.  The  town  was  settled  in  1810 
work*  wi  re  built  by  the  village  in  1878  after  plans 
of  George  C.  Morgan,  taking  the  supply  from  a 
well  10  ft.  in  diameter  and  31  ft.  deep.  The  water 
level  is  23  ft.  below  the  surface  of  the  ground. 
There  are  four  2^-in.  pipes  driven  in  the  bottom 
of  the  well.  The  water  is  pumped  by  a  Worth- 
ragttra  duplex  engine,  with  7-in.  pump  bore,  to  a 
height  of  M  ft.  into  a  tank  18  by  88  ft.  and  28  ft- 
high.  In  case  of  fire  water  is  pumped  directly 
|  into  the  main*  under  100  lbs.  pressure. 

Distribution  is  by  mile  of  «-in.  and  4-in. 
Wvckoff  wooden  pip*,  with  18  fire  hydranta  and 
2  gate*.  Tlie  number  of  tans  is  not  given.  Ser- 
vice pipes  are  of  galvanized  iron. 

The  population  in  1880  was  5,500.  The  dally 
consumption  to  not  given. 

The  works  cost  $7,000.  There  to  a  hooded  debt 
of  $1,000  at  7  per  ceat.  interest. 

Further  financial  statements  are  not  furnished. 

The  works  sre  managed  bv  a  board  of  three  com- 
missioner*. F.  D.  Warren  is  the  Treasurer  and 
W.H. 


Winnemooca.  Nevada,  in  lat.  40*  S8 ,  2C  N.  long.. 
117'  48'  54'  W.  to  in  the  mining  district,  akuig  the 
line  of  the  Central  Pacific  Railroad. 
The  town  was  settled  about  1870. 
WflMfr-worlm  wen*  built  by  a  private  company 
in  1877  after  the  plans  of  J.  Culver,  taking  the 
soppy  from  Cross  Canon  in  the  Harmony  Moun- 
tains, and  conveying  the  water  by  a  7  in.  wrought 
iron  pipe  to  a  small  rewervoir  125  ft.  above  'lie 


town,  A  storage  reservolr 
caflon,  100  ft.  square  and 


16  ft 


'  building  in  the 
deep  at  BAT)  ft. 


Distribution  is  by  5  mUes  of  5-in.  wrought  Iron 
pipe,  with  10  fire  hydrants  and  100  taps. 

The  population  is  now  800,  and  the  average  daily 
consumption  350,000  gallon*.  In  Angust  and  Sep- 
tember the  consumption  i*  about  equal  to  the 

work*  cost  originally  $18,000.  and  |tll$$ 

Gramm  lathe  Superintendent. 

(To  BE  COSTIJftTED.i 

AcxsoWLBDOMiNTa.— The  receipt  of  statistics, 
a*  follows,  is  acknowledged  with  thanks :  From 
William  M.  Terry.  Superintendent,  statistics  and 
water  rates  of  the  water-works  of  Park  City.  I'lah. 
From  T.  D.  Tuthill.  Treasurer  and  Superintendent, 
statistics  and  water  rates  of  the  water-work*  of 
Goshen.  N.  Y.  From  W.  B.  Rider,  Engineer, 
statistics  of  the  water-works  hf  South  Norwalk, 
Conn.  From  I  suae  Tibbitta  Coffin,  statistics  of  the 
water-works  of  Dutch  Flit,  Cat.  From  George  A. 
King.  C.  E.,  annual  report  of  tho  water-works  .if 
Taunton  for  1880.  From  C.  W.  White,  Hresldeut. 
statistics  and  water  rales  of  the  water-work*  or 
Waco,  Texas.  From  F.  D.  Warner.  Treasurer, 
statistics  of  the  watt  r-  works  of  New  Carlisle.  Ind. 
From  Eugene  Ricksecker,  U.  8.  Gcol.  Survey, 
statistics  of  the  water-works  of  Winnemucca. 
Nevada.  From  R.  J.  Braugh.  City  Engineer,  re- 
ports for  1881. 

CobbxctioM.— July  82. 1883.  p.  351.— ftiiesfta*.— 
End  of  second  paragraph,  for  "*f«m  pipr*"  iead 
M  steam  pumps. " 

Rroukiine. — Near  end  of  third  paragraph,  for 
•  great  disc  lii.i-n.rr'  read  "Mat]  UK  ob .ration. 
End  of  fourth  paragraph,  for    ••  sands read 
sand."  Beginningof  fifth  p* 
"  read  "  Wonhiogton.' 


THE  SUEZ  CANAL  AND  PORT  SAID. 


VAY 


The  telegram  from  Suez  apprising  u<  that  up  to 
yesterday  morning  no  vessel  had  been  permitted 
to  enter  the  c-»nal  for  48  hours  p  ist  bring!  more 
vividly  before  our  minds  the  importance  of  that 
great  highway  between  Europe  and  the  East  than 
anything  that  has  happened  since  the  grand  oeie- 
mony  of  the  opening  In  1889.  To  our  commerce 
thai  barrier  to  the  progress  .  if  vessels,  both  home- 
ward and  outward  bound,  is,  we  need  hardly  say, 
of  far  more  importance  than  to  that  of  any  other 
that,  at  least,  it  cannot  he  said  that  Ad 


nation.  So  that,  at  least,  it  cannot  ne  satu  iiuu  »»■ 
miral  Seymour's  precautionary  order  hss  inflicted 
on  our  neighbors  sny  Inconvenience*  which  have 
not  been  shared,  and  ip  far  greater  degree.  I.y  the 
Engl-sb  seafaring  and  mercantile  world  The  fig- 
ure* speak  for  tl-cmselves.  The  great  work  of  M. 
de  L-*»*i«>,  as  we  all  know,  was  not  due  in  its  in- 
ception to  English  enterprise,  nor  did  it,  we  must 
with  sorrow  confess,  receive  much  - 


minds  of  those 
toe  in  the 

m  i 


from  English  stab-men  of  any  party,  but  It  was 
ve«  predestined  to  be  essentially  the  great  route 
for  our  vessels,  and  from  the  first  British  com- 
merce through  the  canal  has  necessarily  overshad- 
owed that  of  every  other  nation.  Last  year  no 
fewer  than  2,728  veasel*  passed  through,  of  which 
all  but  471  were  British,  representing  nearly  8.800- , 
000  net  tons,  only  72.0(10  tons  of  which  were  Gov- 
ernment shipping.  Thus  88  In  100  of  all  then*  ves- 
sels carried  the  British  flag,  representing  88  per 
cent,  of  the  entire  traffic.  The  rapidity  with 
which  the  habit  of  using  the  canal  by  vessels 
trading  between  Europe  and  the  East  has  in- 
creased to  still  more  striking.  In  1870,  the  year 
after  the  opening,  there  were  only  4H0  ships,  with 
a  gnaw  tonnage  of  486,000  tons.  Five  years  later 
the  number  had  riaen  more  than  four-fold,  and 
their  tonnage  nearly  six-fold.  The  temporary 
dammlug  up  of  this  stream  of  commerce  concen- 
trate, attention  for  the  moment  on  the  entrances, 
which,  in  a  certain  sense,  were  the  crowning 
triumphs  of  the  Labors  of  tbe  French  engineers. 
Some  account  of  Port  Said  and  Sues,  therefore,  by 
way  of  refreshing  tlie  memory  of  readers,  may 
here  be  of  interest.  Port  Said,  we  may  premise, 
is  distant  bv  sea  from  Alexandria  about  140  miles. 
Tlie  port  to  purely  the  recent  creation  of  human 
ingenuity  and  labor;  and  the  town  which  baa 
sprung  up  behind  it,  though  numbering  now  at 
least  10.000  inhabitants,  to  not  less  the  creation  of 
the  port.  As  M.  le  Maaaun.  the  French  engineer, 
ubaurvrd,  it  to  a  port  "confre  swjfsire."  We  may 
add.  it  is  one  that  but  for  man's  attention  and  care 
must  in  tin-  coarse  of  no  great  length  of  lime  cease 
again  to  exist.  Perhaps  these  facts  may  go  some 
way  toward  palliating  the  mistake  of  the  prophet* 
who  were  wont  tucuufront  the  projector-  with  the 
difficulty  of  the  "entrance*."  Given  the  canal 
itself,  what,  after  all,  is  a  canal  without  a  way  of 
getting  into  and  out  of  it  ?  This  was  the  question 
which  pressed  must  heavily  on  th 

ho  were  responsible  for  the  cnterprhw 
days  when  the  great  problem  of  ways  and 

a*  suggesting  ingenious  scheme*  anil  complicated 
transactions,  while  a  writer  in  the  Edmburr/h 
Aeruw  had  emphatically  assured  the  public  that 
any  ct>n*l ruction  attempted  so  as  to  form  an 
entrance  for  tlie  canal  will  be  swallowed  up,"  and 
lhat  "nut  a  single  stone  would  be  left  above 
water."'  At  Ihis  Mediterranean  extremity ,  indeed, 
the  prospect  might  well  have  daunted  the  heart  of 
he  most  courageous  of  projectors.  The  problem 
waa  to  gel  depth  upon  a  comparatively  shallow 
windy  count ,  and  this  was  practically  attained  hy 
couunencing  the  work  on  a  sand-bank  38  miles 
1mm  the  main  land.  Ttito  long  bank  or  bolt  of 
sand,  extending  from  the  mouth  of  the  Damislta 
branch  of  the  Nile  to  the  Gulf  of  Pelusiiim,  is 
escribed  in  Mr.  Wyld's  map  ss  being  of  fine  gray 
sand,  five  feet  onlr  above  low  water  mark,  and 
ranting  from  108  to  184  yards  in  width.  Behind 
tbi*  irregular  barrier  to  tbe  shallow  lake  of  Men- 
zilch,  through  which  it  was,  of  course,  necessary 
io  make  an  artificial  channel  for  the  canal.  The 
flret  thing  to  be  accomplished,  however,  was  to 
construct  the  foundations  for  the  future  town  to 
be  named  alter  l he  then  Viceroy,  and  then  to  pro- 
ject into  the  sea  tbe  two  enormouB  breakwaters 
..r  mnlea  which  form  the  outer  port  and  protect 
it  agnissl  that  constant  tendency  to  the  accu- 
mulation of  sand  which,  even  aa  it  is.  de- 
mand* cun-tauit  dredging.  Tlie  spot  chosen  on  the 
aiml-lia.uk.  or  strip  of  what  to  locally  known  aa 
"stob,"  1>  desctibed  «s  little  more  than  600  feet 
wide.  Tlie  plan  of  the  engineers  was  simple.  At 
first  a  light  rraming  of  pile*  wa*  run  out  on  which 
a  crane  and  fucks  laden  with  loose  stones  traveled 
and  in  a  short  lime  a  fairly  substantial  pier  lhat 
served  as  a  landing  stage  for  materials  and  ma- 
chinery waa  outtructad.  Here  waa,  in  fact,  tbe 
great  workshop  of  tlie  undertaking  throughout 
the  ten  yrars  of  its  construction.  Eno iu raged  by 
thissiKciaatsav*  Mr.  F.lsg  raid)  a  bolder  work 
waa  veu'ured  o  .  Out  in  the  bay.  at  nearly  a  i 
distant,  huge  pih»  were  screwed  into  the  sai 
and  sn  oblong  iwlaud  was  then  formed  with  stones, 
the  .pace  between  this  island  and  the  wooden 
Bitore  pier  being  gradually  filled  in.  Every  day 
the  piles  ect tied  HrzJy  in  their  places,  in  spite  of 
the  storm»  of  ibe  bay.  This  temporary  structure 
wag  carried  out  to  a  distance  of  about  800  feet, 
and  it  was  not  till  three  years  before  the  caoal 
»*s  complete  and  ready  for  opening  Unit  the 
work  was  seriously  lesnmed,  and  tbe  breakwater 
joined  to  the  pier.  Two  officers  employed  by  the 
Hritldi  government  to  examine  the  rort  describe 
it  as  formed  by  two  rough,  narrow,  and  low  break- 
waters, iodising  an  area  of  some  450  acres,  with 
an  average  depth  of  only  18  or  14  feet  of  water 
except  in  the  sh-p  channel  (about  800  feet  wide) 
lending  to  tlie  inner  ha* ins.  where  the  depth  is 
from  25  to  38  feet.  The  western  breakwater, 
which  .  x  end-  for  8,840  feet  at  right  angles  io  the 
sh«.re,  and  to  slightly  curved  eastward  inwards  Its 
extremity,  »a*  commencrd  in  1880,  and  carried 
out  about  1,840  feet,  b-  yond  which  point,  and  at  a 
distance  fr..m  it,  was  depo-itcd  a  heap  of  stones 
that  ws*  surrounded  by  Iron  ] 
detached  ptvllic^jras  ou^ 


depo-tted  a  neap  ni  moucs 
,y  iron  piles,  snd  from  It* 

called  "the  island."  The 
touched  till  1880,  when  the 
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breakwater  was  joined  to  the  Island,  and  it  was 
continued  to  Its  pnwnt  length  and  finished  in 
1868.  From  the  mainland  to  the  island  tin-  break- 
water is  formed  on  its  inner  side  of  a  bank  of  nib- 
ble atotiea.sunnoiiiited  by  a  promenade.oier  which 
th«  spray  break*  with  a  very  moderate  north-west 
wind,  and  on  tbo  outer  or  sea  front  of  concrete 
block*,  but  bejond  the  island  to  its  termination  it 
ia  entirely  constructed  of  large  blocks  of  arti- 
ficial stone,  composed  of  one  part  of  French  hv- 
draulie  lime  with  two  parts  of  sand,  and  some  of 
which  wero  transferred  to  it  from  the  eastern 
breakwater.  This  latter,  which  is  also  construct- 
ed of  large  niuuv  of  concrete,  is  of  more  recent 
construction,  extending  to  about  6.030  feet,  and 
converging  toward  the  western  harbor.  Such  is 
the  harbor  of  Port  Said.  It  cannot,  according  to 
these  authorities,  be  considered  as  a  harbor  either 
in  respect  of  extent  or  depth  for  vessels  of  large 
tonnage  and  great  draught;  but,  slightly  improv- 
ed and  well  maintained,  it  has,  as  we  have  seen, 
nobly  served  its  purpose.  Near  the  commence- 
ment of  the  West  Hole  is  the  light-house,  the 
tower  of  which,  composed  of  a  solldinasx  of  con- 
•  ,  la  160  feet  high,  lighted  by  an  electric  light 
•  20  seconds,  anil  vis"  1 


.[  every  20  seconds,  anil  visible  at  a  distance 
of  30  milea.  Three  oilier  light-houses  of  t  he  same 
height,  though  differing  in  construction,  have 
been  erected  along  the  coast  between  the  fort  and 
Alexandria.  It  ia  interesting  to  know  that  the 
tolid  block  of  concrete  or  artificial  stone  so  exten- 
sively used  have,  at  least  below  water,  become 
firmer  and  more  trustworthy  by  reason  of  the 
growth  of  sea-weed  upon  them.  Port  Said  is  de- 
scribed in  the  latest  edition  of  Mr.  Murray's  inval- 
'  "Hand-book  of  Lower  and  Upper  Egypt"  as 


■win  and  i 


ee.  with 


now  regularly  laid 

docks,  quays,  churches,  hospitals,  mosques,  and 
hotels,  and  all  the  adjuncts  of  a  seaport,  and  with 
the  roost  easily  approached  and  safest  harbor  along 
the  coast.  Fresh  water  is  supplied  to  It  from 
l»ma  ha,  that  now  famous  half-way  house  of  the 
canal  voyage.  The  town,  we  are  told,  no  longer 
«U  the  same  busy  appearance  which  it  did 
i  It  was  the  head-quarters  of  the  engineering 
:;  but  the  increasing  traffic  through  the  isth- 
mus always  imparts  a  certain  activity  to  thcpli 

The  port  of  Sue*,  where  mure  than  one  impa- 
tient captain,  and  we  fear  not  a  few  equally  im- 
patient pnssengers.  were  probably  yesterday  anath- 
ematizing the  bombardment  ami  the  obstinacy  of 
Arab!  Pasha,  cannot  boast  of  the  almost  romantic 
interest  or  the  story  of  the  great  engineering  enter 
prise  which  bade  a  town  and  port  arise  out  of  the 
sea.  Yet  here  the  whole  of  the  ground  on  which 
the  quays  and  other  constructions  stand  has  in 
like  manner  been  recovered  from  the  sea,  and  it  is 
proposed,  at  some  future  lime,  to  rescue  the  whole 
of  the  swamp  lying  between  the  town  and  the 
new  ports  (a  distance  of  about  two  miles),  which 
is  now  joined  by  a  massive  embankment  of  artifi- 
cial stone,  along  which  the  road  and  railway  pass. 
The  entrance  to  the  canal  channel,  protected  by 
an  extensive  hrtiikwater,  is  marked  on  the  map  as 
87  feet  in  depth.  The  entrance  to  Port  Ibrahim  on 
the  left  of  the  voyager  arriving  from  the  Red  Sea 
la  divided  by  a  long  jetty  into  two  parts,  one  for 
ships  of  war  and  the  other  for  merchant  ships.  On 
the  jetty,  close  to  the  quays  to  which  the  large 
steamers  moor,  is  the  station  of  the  railway.  Sue*, 
unlike  Port  Sntd.  being  in  communication  with 
the  whole  net-work  of  Egyptian  lines,  affording 
easy  access  to  Ismailia.  Cairo,  Maimurah,  Damietta, 
Rosctta  and  Alexandria.  The  roadstead  at  Suez  is 
capable  of  accommodating  500  vessels  of  all  sixes. 
1  he  actual  town  is  of  comprrativelr  modem  date, 
and,  hke  Port  Said.  U  dependent  for  its  prosperity 
•n  tlie  traffic  through  the  canal.  What  remain's 
of  the  ancient  town  isof  little  interest,  and  visitors 
to  this  part  arc  mostly  attracted  by  the  magnifi- 
cent view  of  the  harbor,  the  roadstead,  tike  month 
of  the  canal,  tin-  -range  of  Oehel  Attakah,  with  its 
black -vmlet  heights  hemming  in  the  Red  Sea.  the 
rosy  peaks  of  Mount  Sinai,  and  between  the  two 
the  deep  blue  of  the  gulf  .--Km 


the  estuary  of  the  Oxus  to  make  it  too  shallnw  for 
the  Russian  gun-boats,  while  deepening  the  upper 
utr-Bm  as  an  obstacle  to  their  land  force.  The 
escape  of  several  Union  gun  boats  by  the  timely 
construction  of  a  dam  from  being  stranded  in  a 
Southern  rivet  is  still  fresh  in  public  memory. 
 a 

THE  UOTUARD  TUNNEL. 

The  motive  power  for  the  Gothnrd  tunnel  has 
been  the  subject  of  much  investigation.  The  air  in 
the  tunnel  isextemely  hot.  good  ventilation  i>y  any 
means  yet  discovered  is  impracticable,  and  to  have 
llw  locomotives  for  a  heavy  truffle  discharge  the 
products  of  combustion  and  the  exhaust  steam  in 
it  would,  it  is  thought,  make  the  |nssage  ex- 
tremely unpleasant  for  travellers  and  train  men. 
It  was  proposed  to  have  it  worked  by  a  travelling 
rope  and  a  stationary  engine,  but  this  was  dis- 
missed without  much  consideration  as  likely  to  be. 
inadequate  for  the  lieavy  traffic  expected.  The 
mauaxemeut  of  the  mad  seriously  investigated  the 
application  of  electric  motors  of  the  Siemens'  sys- 
tem, and  obtained  plans  and  estimates  from  the 
Berlin  firm.  It  purposed  to  put  two  copper  cables 
1  in,  in  diameter  along  the  top  of  the  tunnel,  on 
which  a  smnll  electric  car  should  run.  connected 
by  a  short  cable  with  tbe  train,  each  of  which 
should  be  provided  with  two,  throe  or  four  electric 
I  locomotives  of  100  horse-power  each,  driven  by  a 
single  eugiuemau.  The  dynamo-electric  machines 
I  were  to  be  run  by  the  turbines  at  the  mouth  of  the 
i  tunnel  which  furnished  the  power  for  compressing 
|  he  air  for  drilling  during  the  construction  of  the 
I  tunnel,  and  the  return  current  was  to  post  through 
the  rails.  The  firm  was  willing  to  guarantee  that 
I  the  cables  would  deliver  to  the  locomotives  at  least 
50  per  cent,  of  the  power  developed  by  the  turbines, 
and  the  cost  for  the  apparatus  exclusive  of  the  lo- 
comotives is  reported  at  the  comparatively  trifling 
sum  of  $36,000.  but  the  railroad  company  was  ap- 
parently afraid  to  make  the  experiment. 

Another  plan  was  to  work  the  road  by  means  of 
compressed-air  locomotives,  which  were  actually 
employed  during  the  construction  of  the  tunnel; 
but  the  experience  with  these  condemned  them  for 
i  other  titan  construction  trains.  The  engines  had 
j  extraordinarily  large  tenders,  but  with  these  filled 
with  air  at  a  pressure  of  180  lba.  per  square  inch, 
besides  a  large  store  in  the  engine  itself,  they  could 
run  but  about  7,800  feet.  To  get  through,  great 
reservoirs  were  established  at  intervals  along  the 
tunnel,  and  40  minutes  of  time  was  consumed 
simply  in  taking  on  suppliesof  air  in  a  run  of  little 
more  than  three  miles. 

It  was  also  proposed  to  run  the  trains  with 
electric  locomotive*  supplied  by  Faure  accumula- 
tors, but  the  accumulators  alone  would  make  about 
all  the  load  that  the  engines  could  haul  at  a  low 
rate  of  speed,  as  has  been  shown  before. 

Tire  conclusion  was  that  for  the  present  it  ia  best 
to  use  ordinary  steam  locomotives,  until  further 
improvement  has  been  made  in  other  motors. 
Care  is  to  be  taken  to  have  a  good  head  of  steam 
before  entering  tin-  tunnel,  andthe  fire  under  full 
headway,  without  fresh  coal,  and  shut  tight,  so 
that  the  passage  may  be  made  without  opening 
the  fire-box  door  and  with  little  escape  of  the  gases 
of  comliustion.  So  far  the  iralHc  has  been  light, 
and  there  is  a  strong  current  through  the  tunnel 
from  south  to  north,  and  the  air  Is  saiil  not  to  lie 
very  bad. 

The  interior  of  the  tunnel  is  saturated  with 
moisture  which  la  taken  up  by  the  current  of  warm 
air  from  the  south,  which  grows  wanner  during 


future  is  undoubtedly  chemical,  and  our  great 
discoveries  and  greatest  progress  will  be  in  that 
science.  Mechanics,  hereafter,  may  expect  to  take 
a  subsidiary  position  and  be  the  handmaiden  of 
chemistiy.  The  alkali  Industry,  for  example,  one 
of  tbe  greatest  of  the  age,  has  recently  been 
progressing  with  a  rapidity  startling  to  those  who 
have  given  but  slight  attcnti 
pie,  during  the  past  year  aj 


Fsr 


iven  but  slight  attention  to  it. 
iring  the  pai 

only  been  wasted,  hut  a  most  unmitigated  nuisance 
to  the  community,  has  been  turned  to  account,  and 
from  it  during  'the  past  year  one  firm  alone  re 
covered  6,000  tons  of  sulphur,  and  five  English 
firms,  during  the  period  covered  by  the  last  reports, 
recovered  over  17,000  tons.  In  such  a  work  aa  this 
chemistry  plays  a  leading  part,  and  mechanics 
takes  a  secondary  position. 

In  the  great  Bessemer  industry  chemistry  and 
mechanics  have  stood  side  by  side ;  chemistry  in 
general  propounding  tbe  problems  and  pointing 
the  way  to  the  chemical  solutions,  ana  calling 
upon  mechanic*  to  find  the  means  for  carrying  tbe 
work  on.  In  the  Old  World  many  articled  which. 
In  this  country  are  the  objects  of  production,  or. 
in  other  words,  are  made  especially,  are  there 
simply  by-products,  made  incidentally  in  estab- 
lishments whose  principal  business  is  some  other 
more  important  manufacture.  Not  infrequentlv 
some  manufacturer  find*  that  by  the  introduction 
of  a  chemical  process  into  hi*  establishment,  waste 
products  which  he  has  Iwen  compelled,  at  heavy 
expense,  to  throw  away,  are  converted  into  value- 
able  commodities.  It  is  not  beyond  possihiUtv  for 
the  user  of  power  and  tbe  chemist  to  be  found*  Hide 
by  side,  the  chemist  in  his  work,  perhaps,  furnish- 
ing the  motive  force  of  tbe  mechanic,  and  possibly 
as  a  waste  product.  Indeed,  we  know  of  tlye 
works  where  1.000  horse  power  is  produced  at  an 
expense  of  fuel  actually  below  the  theoretical 
Steam  already  made  is  run  through  the  engine  and 
its  pressure  reduced  till  it  reaches  that  needed  m 
the  works.  The  fuel  for  the  power  is  merely  that 
needed  for  raising  the  steam  20  or  80  pounds  ia 
pressure  The  cost  of  making  the  steam  falls  upon 
the  dye  works. 


lKONCIJttl  ! 

The  thickest  armor  in  the  British  navy  u  Ibrnt 
of  the  Inflexible,  one  of  the  ships  that  bombarded 
Alexandria.  It  varies  in  thickness,  in  different 
parts  of  the  ship,  from  16  to  24  inches.  The  Italian 
Government  ia  building  two  ship*  which  will  have 
armor  96  inches  thick.  The  Italian  ship*  Imilin 
and  Dandolo  have  armor  23  inches  thick  through- 
out, making  them,  upon  the  whole,  mure  I 
armored  than  the  Inflexible.  Their  i 
also  heavier,  its  they  csrry  100-ton 
the  Inflexible 's  81-ton  gun's. 

Africa*  Exploration. 

An  expedition,  under  the  command  of  Rogi> 
linaki,  an  officer  of  the  French  navy,  is  about  to 
explore  the  tract  of  country  between  the  Gulf  of 
Guinea,  the  Chary,  and  the  Congo.  No  European 
region,  in  the  centre  of  which. 


has  < 


'dtli 


EGYPTIAN  WATER  SUPPLY. 

The  Mnhmadieh  freak-water  canal,  constructed 
by  Mehemet  Ali  at  a  cost  of  20,000  or  30.000  Egyp- 
tian lives,  is  once  mors  playing  Its  part  in  anatlomi- 
trugedy.  having  hi-cn  dammed  by  Arnbi  Pasha  with 
the  two-fold  object  of  depriving  Alexandria  of 
water,  and  flooding  the  surrounding  country  so  as 
to  make  it  impassible  for  troops  and  artillery. 
Till?  Dutch  method  of  warfare  is  of  considerable 
antiquity  in  the  East.  Cvrus  emploved  it  against 
lUbylon.  the  Persian  Genera!  Megabyxus  against 
the  Greek  garrison  of  an  Egyptian  fortress.  In 
later  days.  Octai  Kluin.  the  great  Mongol  conqueror 
took  Khiva  by  a  darn  which  diverted  the  protect- 
ing at  ream  of  the  Oxus  into  the  channel  which  it 
still  hold*.  The  Duke  of  Parma  u~ed  this  device 
against  Antwerp,  Richelieu  against  La  Rochelle. 
In  the  wars  of  Holland  against  Spain  in  the  six- 
teenth, and  Franco  in  the  seventeenth  century,  its 
use  was  continual  anil  effective.  During  the  Kmeian 
campaign  of  lb'i  in  Central  Asia,  the  Khi 
"""'»-  ■■«■*•— |  from  their  mF-'—1  -»— 


its  passage.    Striking  the  colder  body  of  air  at  the 
north  end  of  the  tunnel,  it  louse*  its  rapacity  f 
tuuislure,  and  the  water  in  it  ia  precipitated  in  the 
form  of  a  quite  thick  mist  which  always  hangs 
about  the  northern  entrance.-*.  K.  Otueffe. 


MECHANICAL  PROGH 


OF  THE  FUTURE. 

Thoughtful  engineers,  familiar  with  the  work 
which  has  been  disae  in  mechanics  during  the  last 
hundred  years,  have  long  wondered  wether  it  was 
possible  to  continue  mechanical  progress  in  the 
next  hundred  years  as  liua  been  done  in  the  past, 
and  tbe  question  has  been  invariably  answered  in 
the  negative.  It  is  true  that  the  popular  belief  is 
that  the  possibilities  of  progress  are  in  all  direc- 
tions unlimited,  and  that  in  mechanics  alone  we 
may  go  on  year  after  year  without  hindrance. 
Such  is  not  the  case.  Iu  tunny  lines  of  progress 
the  engineer  sees  that  w  ith  the  present  conditions 
he  is  already  close  to  tile  limit  which  theory 
places  before  him.  The  steam  engine,  for  exam- 
ple, using  one-tenth  of  the  power  to  Is- obtained 
from  the  coal,  Is  vastly  nearer  what  theory  indi- 
cates to  Iw  its  limit  of  edmomy  than  must  people 
imagine.  Indeed  some  of  our  l>eat  engineers, 
doing  iwrhap*  one-half  better  tlmn  that,  are  so 
j  near  the  end  that  comparativelv  little  is  to  be 
hoped  for.  Two-tenths  will  practically  be  the 
I  limit,  and  we  have  already  passed  one-tenth.  It  is 
jtruo  that  the  great  Held  of  rerial  navigation  is 
I  likely  soon  to  be  opened  to  the  mechanic,  and  yet 
there  unassisted,  the  mechanic  alone  i. 
likely  to  be  successful.    The  science  of  the 


according  to  the  natives,  there  is  a  large  lakeithe 
Llba>.  from  which  the  Charv  and  other  rivers  flow 
into  the  Bay  of  Biafra  derive  their  source.  Rego- 
zinski  takes  seven  or  eight  Europeans  with  bun. 
and  he  intends  to  establish  on  Mount  Cameron,  st 
the  extremity  of  the  Bay  of  Biafra.  a  geographical 
and  meteorological  observatory. 

The  Eftictexcy  or   Invaxmscest  Eijctwc 
La  hps. 

A  committee,  consisting  of  Prof.  George  F 
Marker,  of  Philadelphia;  William  Crookea,  of  Lon- 
don, and  others,  mode  a  series  of  experiments  no. 
the  incaudeaoent  ele<:lrte  lumps  exhibited  at  Paris 
last  year.  The  following  are  the  conclusuios 
reached  after  elaborate  tests,  aa  given  in  the  report 
of  the  committee: 

1st.  The  maximum  efficiency  of  incandescent 
lamps  in  tbe  present  state  of  the  subject,  awl 
within  the  experimental  limits  of  thk 
tion.  cannot  lie  assumed  to  exceed 
lights  per  lionte-puwer  of  current. 

2d.  The  economy  of  all  lamps  of  this  kind  is 
greater  at  high  than  at  low  incandescence. 

» I.  The  economy  of  light-production  is  greater 
in  high  resistance  lamps  tlmn  in  those  of  low  re- 
sistance, thus  agreeing  with  the  economy  of  dis- 
tribution. 

4th.  The  relative  efficiency  of  the  four  lamps  ex- 
amined, expressed  in  Careel  Immcrs  of  7.4  sperma- 
ceti! candles  each,  produced  by  one  horse-power  of 
current,  is  as  follows;  (AiAt  16  candles:  Edison, 
26.5;  Swau,  24;  Line-Fox,  2S.5;  ami  Maxim,  20.4- 
IB)  At  82  candles:  Edison.  41.5:  lame-Fox,  87. t: 
Swan,  S5.5:  and  Minim,  52,4.  To  double  the  light 
given  by  the«c  lamps,  the  current-energy  ww  in- 
creased* for  the  Maxim  and  Lane-Fox  lumps.  W 
percent.;  for  the  Edison  lamp,  SB  per  <:rni.;and 
tor  the  Swan  lamp,  37  per  cent.— Enyimrnug  aod 
Miuiny  Jtmrnal.  ». 
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ALEXANDRIANS  Wi 


SUPPLY. 


A  THKEATIXKD  WATER  P.miNr.  IS 

Lokdo*.  July  34. -The  .Ynrs  has  the  following: 
Alexaptoria,  July  sa.—  The  stiff  of  the  w  ater- 
works are  hard  at  work  cleaning  the  Roman  cis- 
terns f or  t  he  storage  of  water.  It  u  a  rare  bet  ween 
the  falling  level  of  the  canal  and  the  daunt  lew. 
energy  of  the  English  engineers.  If  only  water 
enough  ran  he  stored  to  tide  owr  another  "month, 
the  Rile  inundation  will  probably  sweep  away 
r  roah  around  it,  and  ail  will  be 


IHg  RAJtlJtH  WATKR-WORKS. 

Arabi  Pasha  has  maased  TOO  cavalrv  with  a  lleld 
gun  m  the  pumping  station  of  the  Ramleh  water- 
works. It  is  supponed  hi.  intention  i*  to  destroy 
the  station. 

To  provide  for  the  civil  population  the  Chief  [ 
Engineer  of  the  Bittern  ha»  been  pbved  in  rharge 
of  the  steam  cotton  works,  where,  with  five  boilers  1 
and  two  tanks,  he  will  lie  able  to  condense  100  tons 
of  water  daily  from  wells  of  brackish  water. 


GENERAL  INTELLIGENCE. 


Wt  nlicit  and  are  alwaut  sJnunf  lapwblith  in  farse 
— f  item*  of  inirrut  thai  maw  bt  fumiketl  m 


OAS  AKT>  WATER 

WU4.  Havs  Watkr  work*.— The  rar|»>tatiu«  of 
Bellosn  Falls.  VI.,  has  at  Isst  ended  the  question  of 
additional  water  supply.  Norman  H.  Farr  recently 
bought  of  the  Cheshire  Provident  limitation,  al  Kerne. 
N.  II  ,  the  pasture  land  near  Menard's  pond  for  11.500. 
and  three  seres  of  this,  with  tbe  privilege*  and  appur- 
tenances for  overflowing .Alamatlng  ami  piping,  Iw  issi- 
veys  to  the  Bellows  Fall,  village  eorporaUo« ifov  WOO. 

Tmt  SanoRAL  Ua«  Coki-art,  NorrMtown,  l.  full  of 
orders  for  sis-rial  apparatus  designed  for  the  nisnufs.- 
twre  of  the  Uiwe  process  ga«.  The  new  works  St  Tape 
May  were  designed  and  built  at  the  Norristown  shops 
of  this  company.  A  complete  wt  for  an  interior  city  of 
Pennsylvania  has  just  hern  finished. 

WATan  m  rri.T  Wastoh  at  Torkviixk,  Canada.  — 
Tbe  water -works  engineer  having  reported  tbat  the  sup- 
ably  low  than  ls»t  summer,  and  that 
•tl<m  to  rcuerdy  matters  was 
I  be  without  water,  a  meeting 
i  was  held  onTurwiay  night  at  Mr  Severn  ^  1 
d  by  Mr.  A.  Harm 


form  deptbof  right  feet. 

tb°*!urpp<ly'T«I.1  rlwi  ""This^s."!'  which  tt«s*Kdn3aaii 
level.  Is  supposed  to  be  fed  by  Innumerable  springe  with- 
in a  large  section  of  territory.  The  water  s<  clear,  has 
a  nice  tut*,  and  is  cooL  A  thermometer  indicating  100 
deg.  was  thrust  into  tbe  water  Mondav.  and  in  a  fee 
seconds  It  Indicated  4HV  The  detailed  result  of  an  sn 
slysis  of  the  the  water  b  not  known,  tail  the  man 
sger*  my  it  is  of  excellent  quality.  Home  ssmples  are 
now  being  analysed  in  Boston.  'A  few  people  think  the 
water  will  be  rather  bard  for  some  uurpuwa  The  com 
pany's  officers  believe  the  water  will  be  suitable  lor  all 
domestic  purposes  and  will  be  pure.  Tbe  Mippty  It 
deemed  to  bo  far  gvratcr  than  would  he  demanded.  A 
million  gallons  daOy  is  set  u  tbe  easy  capacity  of 
the  work*,  while  the  consumption  would  not  be  over 
KftO.OOO  gallon*  ilaily  If  every  house  in  Hwsimwcott  bad 
connection.  The  steady  pumping  has  very  little  effect 
upon  tbe  yield.  Tbe  welss  cannot  be  lowered  less  than 
nine  fret  from  tbe  surface  by  tbe  present  puuip.  Chi 
Monday  tbe  jwtmp  was  stopped  two  minutes,  and  daring 
tost  time  the  wster  rose  Bl  l*  in,  in  tbe  wells-  Pum|ttiig 
is  stopped  at  night,  and  on  the  next  morning  the  wells 
are  found  to  be  overflowing.  But  little  sand  is  raised 
by  pumping.  On  the  first  day  there  was  a  bushel  of 
in*  hand  raised,  on  tbe  second  day  one-half  bushel,  on  tbe 
third  day  one  pack,  and  for  tbe  past  tbrce  days  one-balf 
l  is'k  altogether.  Definite  inforraatiou  as  to  street  pipes, 
the  position  of  the  standpipe,  etc.,  will  be  had  within  a 
few  days  The  ofltclal«  give  toe  amuraoee  that  the 
works  will  be  pushed  with  all  possible  speed. -«o»f  on 
Journal,  Jutu  2o. 
Amino*  iNeb.i  has  voted  to  have  water  works. 
Warm rtrrrty  arm Taxks— Thetsx-rate of  iirangr, 
N.  J.,  has  been  fixed  at  3.0(1.  Thins  ths  highest  rate 
ever  known  in  tbat  city,  but  the  rxcees  is  occasioned  by 
tbe  fact  tbst  tbe  authorities  bare  just  completed  ar- 
rangements foe  a  new  water  supply, 

Watkr  HrrrLT  Extrrsiois.— The  tiraml  Kaplds 
iMMO  City  Council  has  voted  to  submit  epropisJtlon 
to  the  people  of  issuing  bonds  in  tbe  sum  .  (  *100,l 


-QCBBIC,  July  UH. 
irdlned  the  contract 


Thk  r  mrtructi  in  of  the  Paris  Out.,  water  works  is 
to  Is-  proceeded  with  at  once. 

Thk  city  of  Kegaoue-  Mich,,  <*Ters  ts't.otKi  bonus  to 
any  oompany  which  will  provide  tbe  city  with  water- 


Tiis  t j. .11  v 


Mr 


r 


,  have  recently  secured  contracts 


ply  was 


who  said  that  prompt  steps  would  have  to  be  taken  In 
rsgard  to  the  insufficient  supply.    It  was  derMed  that 


ait  upon  tb«  Corpora  tun  of  Park- 
.ls/e  ami  ascertain  tbe  probable  cost  of  supplying  York 
vUle  with  w»ter -Toronto  Matt. 

Wans  Mimt- The  city  engineer  and  manager  of 
I  he  waterworks  of  Toronto,  Can.,  has  been  Instructed 
to  report  at  an  early  day  tbe  state  of  the  water  meters 
of  that  cltv. 

Thk  Watkr  Qi  kktids  at  GAl-KwacRu.— GALKaarRG, 
III.,  July  Stl.— The  question  of  water-supply  in  this  city 
haul  long  been  a  problem  that  has  puxxied  the  wisest 
beads  to  solve,  Mr,  W.  R  Coats,  a  civil  engineer  from 
Michigan,  has  been  hers  for  several  weeks  priwpecilng 
and  experimenting.  The  result  was  a  report  to  the  city 
council  last  Saturday  night,  recommending  Crystal 
Springs  Park  as  promising  su  inexhaustible  supply. 
The  city  clerk  was  tbereu|»in  Instructed  to  csll  so  elec- 
tion, to  be  bald  Aug.  S8.  to  vote  on  tbe  following  propo- 
unst  purchasing  tbe  Crystal  Spring* 
ling  of  city  bonds  for  »l»,0OU,  with 
water  works,  «1«.000  having  already 


for  pumping  engines,  3. 000,0*10  da  ca|«city,  for  Fort 
Worth,  Tex. ;  ami,  for  Austin,  Tex.  I  engine  for  S.OOO,- 
000  daily  capacity  for  Atlantic  City,  lows,  and  for 
water-works  complete  for  Manistee,  Mich.,  including  '! 
miles  T-in.  pipe,  50  hydrants,  and  pumping  engines, 
o, 000.000  galls  dally  capacity. 

To  liiu.il  Oas  Works. — A  company  prufssafw  to  put 
in  gas-works  at  Atlantic,  la.,  and  furnUb  gas  at  |y..Vi 
per  thousand  feet. 

To  IjrcRKAKK  trr  Watkr  HrrrLT.  -Chief  Engineer 
Van  Kuren  it  perfecting  plans  to  increase  Brooklyn's 
mply  by  sbtiut  rj.isJO.CiOO  gallons  a  day,  at  nil 
of  less  than  »»nO,oiM> 


Watkr  Bcm.T  or  Swarmoott,  Mam.— The  psopts 
are  quite  Jubilant  over  the  prospect  of  an  Immediate 
water,  supply  through  tbe  sgeucy  of  the  Bwampscott 
Water  Company,  wkose  expert'meuta  with  tubular 
wells  in  tbe  basin  of  Stacy's  Brook  were  noted  a  few 
days  ago.  The  manager  of  the  experiment  nays  tbe  di- 
rector, are  feeling  satisfied  with  tbe  yield  and  quality 
of  the  water  and  are  ready  to  i>ipe  the  town,  erect  a 
standpipe  on  some  lofty  spot,  put  In  a  double  pumping 
engine  harms  a  dsiiv  capacity  of  from  1,000,000  to 
8.000,000  gallons,  end  erect  other  paraphrrnslla  of 
water  works.  Tbe  contract  for  the  pipe  will  be  awarded 
very  soon,  the  quality  to  I*  the  Button  standard,  which 
Is  claimed  to  be  superior  to  that  used  In  the  neinht«ir- 
tng  city  of  Lynn.  A  IS  inch  pipe  will  he  laid  from  the 
pomnicg  station,  oB  New  Ocean  street,  through  this 
street  to  Bilrrlll  street,  and  theuce  in  a  direct  line  to  a 
point  beyond  tbe  Qcaan  Hisise.  Pipes  of  good  capa- 
city will  be  laid  eltewbere.  The  hotel  insiiaxeis  snd 
many  private  families  have  been  caused  much  trouble 
and  expense  in  securing  water  in  the  past,  and  owners 
of  water  carts  have  done  quite  a  lucrative  busi- 
ness  at  times  in  supplying  tbelr  places.  To  sum  up  the 
disavantages  under  wbit-'h.  tbe  crftlzeiit  have  labored,  it 
is  sufficient  to  sav  tbat  they  have  bien  put  to  freest  in- 
convenience ami  considerable  cost.  For  these  reasons 
they  are  thirsty  for  a  modern  supply,  and  therefore  give 
the  water  company  every  encouragement.    The  preweitt 

Kmping  station  was  inspected  on  Monday,  wben  It  was 
md  that  a  pump  havlnjr  a  capacity  of  H.8  gallons  per 
stroke  was  pumping  50  strokes  to  tbe  minute,  which 
was  Increased  to  flu,  show  ing  that  tbe  pumping  was  at 
tbe  rats  of  over  700.000  gallons  for  a  day  of  - 1  hours 
at  tbe  former  rate,  and  over  TftO.OUO  gallons  at  the  tat- 
ter rate.  The  boiler  was  not  sufficiently  large  to  run 
the  pump  at  a  higher  service.  The  water  Is  drawn  from 
'    i  tubular  wells  sunk  to  a  depth  of  thirty  feet. 


next  a  bed  of  day 


ELECTRICITY. 

Thk  Txt.xrHo.vx  is  Nxw  Hamphhirz  —Through  tele- 
phone connection  has  been  made  from  Plymouth 
tbrouuh  AMhland,  Meredith,  l.scnnls  snd  other  place*  to 
Franklin.  Th«<tel»pbooe  line  is  being  extended  to  East 
Bwansey  snd  Marlboro  depot  and  will  probably  be  built 
to  the  county  almshouse  at  Westmoreland,  with  stations 
at  Soutk  Village  and  Parkhlll. 

There  is  talk  of  putting  six  powerful  electric  lights  on 
lop  of  Mt  Washington. 

lis  Earn. -The 


Thk  Electric  Light  Company,  at  Food  du  Lac,  Wia- 
have  decided  to  put  in  five  hundred  of  Edison*  moan" 
descent  lights  for  lighting  private  dwellings  and  stores' 

Twrktt  nn  electric  lamps  are  being  pis  red  In  tbe 
Mining  Exposition  building,  at  Denver,  which  is  to  open 
next  week.  Utah  has  contributed  a  Mock  of  refined 
sliver  valued  at  91 1S.0O0.  There  are  three  samples  of 
high-grade  ore,  weifrbing  over  a  ton  ench. 

The  long  deferred  "  lighting  up  "  10  Ibe  first  dlttrict 
of  the  Edison  Electric  Light  Company.  It  la  now  expect- 
ed, will  take  place  about  the  1st  of  Heptembar.  The 
dtetrii  t  is  bounded  by  Spruce,  Nassau  and  Wall  streets 
and  the  East  River.  After  more  than  a  year  of  steady 
labor  all  of  the  mains  have  been  laid,  boutes  ami  omi-e* 
have  been  "  wired  "  for  about  14,600  lamps,  and  elab- 
orate ami  costly  machinery  has  been  constructed  in  tbe 
central  station  on  Pearl  street. 

A  MkW  TnARHATLAjmC  Caklr  —  LoROON.  July  28. 
— The  prospectus  has  been  issued  of  tbe  European. 
American.  Cnnailiao  and  A*lstlr  Cable  Com|ianv 
The  capital  stock  of  the  company  is  i.'l,fi00,tl00.  The 
company  proposes  to  work  at  a  rate  of  nineneoce  per 
word.  The  prospectus  provides  for  the  establishment  of 
ths  nereis ry  lend  and  staler  communication*  for  con- 
necting points  In  Canada  with  New  York  City  on  one 
side,  and  for  the  laying  of  the  company's  coble 
Canada  to  Europe  on  the  other, 

Eutrnur  Laura  ir  Strimofikl 
00  electric  lamps  in  use  in  the  rjt 
is  burned  nightly  has  to  be  put  In  t 
it  were  an  oil  lamp  tbat  needed  trln 
charge  takes  out  the  carbons  whi 
night  before,  so  that  tbelr  poiuts  r 
replnciru  tbem  with  others  that  b> 
The  city  electric  tamos  are  soon  u 

globes  to  protect  tbem  from  tbe  wind  and  give  a  steadier 
tight.  These  lamps  occasionally  let  fall  pieces  of  burn- 
ing carbon,  and  people  who  pass  under  litem  will  do  well 
to  he  on  tbelr  guard.  Bad  hoys  have  been  in  the  helm 
of  lowering  and  rawing  the  Court  square  lamp  accord- 
ing to  their  own  sweet  will,  and  tbe  company  have 
idsced  the  end  of  the  hoisting  rope  in  a  lock 
lacbed  to  one  of  the  trees  to  end 


RIVERS  AND 

Qpxjikc  Harbor  1 
-Mr.  Askwltb,  of  Ottawa,  having  decll! 
for  tbe  now  harbor  works.  Lark  in.  Connolly  *  Co.,  nt 
Hi  Catharines,  Out.  graving  dock  contractors,  tbe  next 
lowest  tenderers,  bare  put  up  the  deposit  of  1 1 0.000 
required  bv  tbe  Commissioners  before  Iwitlg  awarded 
lbs  contract.  Their  tender  b>  gs,iK>0  higher  that  Ask 
withs.  which  was  for  el.'eussl  Tbey  bs>e  all  the 
plant  necewsarr  for  the  undertaking  on  tbe  Wrlland 
fanal.  The  awanl  has  Isscn  referred  b>  Ottawa  for 
ratification. 

STREETS,   DI'.  A.  IN  AO  E  ETC. 

Tororto  Pavehkrth.  —  We  give  tbe  resu  If s  of  bids 
for  cedsr  hlie-k  pavlog  In  Toronto,  Canada,  in  the  fol- 
lowing table.  Th»  cnhtrHrtA  were  awarded  on  tbe  l%h, 
Oue-n  stre>l  will  mt  nhout  JI.Vl.MHi,  snd  the  other 
streets  goO.000.  Vfince  street  ha«  just  been  finished 
wlili  revise  I4«s-k.  itone  curb,  roadway  tS  feet  wide; 
rest  KKi.txsi.  The  IWoVling  for  gueeti  street  snd  others 
was  very  close,  sn  that  tbe  figure*  awarded  give  a  good 
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Ba  ft  it  art  llfPJioTEinErrrft.— B]al(«lfe  *V  Rom  ,»w 

<Vpot «(  MrhdtrD.  Maw  ,  n  Jr4>  « 
mm*  firm  h«T«>  m  $10,000  r —  ' 
fftrfwtli  ot  Uri  l^i  jh  irl 

Tun  Hthatbhot  (Caradal  Town  i 
for  trodrrn  for  *  iiumlif  r  of  ft*|ibaJt  * 

A  Nrw   Havicx  Pmiv»rT,— ft*w  Hbtcii  Inokn  with 
►kidi*  faroron  a  ptmjoct  ti.ftp*nd  *l(0»H'J.(rOO  in 
inn  W«t  Rlvtrr  into  a  canal,  cap*!rnt*infr  «  Ionic 
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*  as  tnoMfli 
The  man  in 
w«rr  burtwd  lb* 
be  ground  over, 
t«*»  hti*rr»n»d. 
i  pri  vuiM  with 


Fi  arrow  Tihjdl'  DtaTenpori^  City 
Coimfil  ha?t  i-tw-teri  an  ordinance  afrninkt  tlw«  ivarrtiw- 
tired  wbaola  that  w«s  ruin  loir  ita  marndamixM  atrMto, 
taxing  all  cajrring  orrr  CS,n0(>  poundf. 

Thb  Boitth  Mill  Pn»i>  Nri8A?»CE.—  At  a  mmtint  of 
tht*  AMcrtneti  of  Halem,  Majw.,  a»«  rommlttrr  an  South 
Mill  Pood  reported  •  plan  for  abnlin<»  Ui»»  n  ulna  ace  tbir* 
rxiKtm^  as  nmwmWi  Ttial  tbe  boUnm  <>f  th#  culvtaia  or 
arc  baa  under  Mill  street  be  deepc-nrd  to  about  HW  ft 
r*low  bifrti  water  line,  wbk*h  uoulsl  rt-uuire  rrbuildlnc 
Uie  mrvn.iirv ;  tbat  tbe  bottom  of  tbe  Mill  Pond,  from 
Mill  atree-t  to  the  culvert  under  tbe  Eaatorn  Rallroawl,  be 
excavated  dl>  ft.  wide  and  t«>  a  depth  of  IV  .  ft.  helnw 
high  water  line;  that  a  canal  10  ft  wfde  be  built  from 
the  eaalern  culrert,  ondar  Uio  Raatern  Hallroad.  to  the 
railroad  cutvert,  near  Caatla  Hill,  while  the  culvert  be 
InrjHv  Improved;  also  that  the  pood  bed  bo  darkened 
to  a  aiaUncaof  400  ft.  »Uth  of  Mill  ■treet,  aocf  tbat 
other  minor  poecea  of  work  be  parfortned.   Tbe  groaa 
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coat  would  not  exceed  $33.07o.  The  Knateru  K*up  «d 
bum  submitted  proiArdtiotis,  ill  wstcb  that  company 
agrees  to  make  iiupn  Vfowute  M  the  Mill  street  outlet, 
rebuild  the  two  i *d  culvert*  and  dredge  tbo  pood 
from  Mill  street  to  the  first  culvert— all  tins,  providing 
Mm  company  nil  be  f rwt  from  further  responsibility 
with  the  pond  matter.  Tbe  Aldermen  authorised  the 
contract  to  be  mode  a*  ot.ere.  provtilad  a  alight  modifi* 
cation  ran  1*  mod*  in  tb*  Railroad's  proposition  about 
the  tmpr  ivrment  at  Mi  it  street  Tbe  bill  waa  seat  down 
to  the  Council.— flailon  Joumtii. 

Graoinu.  —  The  Bl  Paul,  Minn.,  board  of  public 
wi-Tks  baa  reported  favorably  on  grading  Seventh 
street   The  intimated  cost  is  1 100,000. 

Pavinh. — It  is  estimated  that  tbo  coat  of  paving  at 
r**l'bo  SSar'w'  S,,"n8*!!'','      ■  b,T  ""''nance 


r.AiLROADa 

Nova  Scotia  Railway*  —  Tbe  engineers  of  tbe 
■hurt  line  railway  bave  coniptvted  the  final  mrvey  of 
the  railway  from  Oxford  to  Inagwaah.  N.  K,  a  distance 
of  about  eighteen  milca,  shortening  the  previous  survey  l  ft  Co., 
two  miles,  aud  getting  a  very  Rood  Hoc.  Tbey  ' 
I  a  survey  from  tbe  junrtkin  of  tee  Fug- 
-    New  Glasgow,  N.  H.,  to 


Oimpany;  tbe  road  is  lo  run  from  Manhattan,  Riley 

County,  in  a  northerly  course  along  tbe  Blue  River, 
through  tb*  counties  of  Riley,  Pottawatomie  and  M«r- 
■hs  11.  a  distance  of  about  110  mile*,  capital  stock,  $1,- 
U00.<*Xi.  Tbe  bnsinra*  of  tbe  company  will  ha  trans 
acted  at  Atchison,  and  tbe  directora  are  F.  D.  Miles  J. 
H.  Beeaon.  Heory  Low,  Frank  Scbw-ecrdt,  Jobn  Mc- 
Pbcraon,  L.  R.  Elliott  and  E.  B.  Pnrcell. 

Oraiuko  Completed.  —  A  Neenah  iWia)  dispatch 
aaya:  "The  Milwaukee  ft  Like  WI>mel«gM  Railroad 
CVioij«ny  has  tieen  hiving  rails  south  of  Neenah.  Trains 
will  lie  running  between  Neenab  and  Fond  du  Iar  In- 
side of  thirty  day*,  in-ovlding  tbe  right  of  way  through 
Oshkrwh  ta  secured  by  tbe  time  tbe  raila  are  laid  mat  far. 
The  grading  is  all  completed," 

Ovnt  the  Sr.  Lawrkxi-x.—  The  Atlantic  &  North- 
western Railway  has  acquired  the  right  cf  way  to  sum 
the  River  Bt  Law  rence  above  tbe  Lschioe  Rapids.  The 
water  I*  deep  there,  but  tbe  distaree  is  1cm  than  in  some 
localities. 


other  surveyor*.  Col.  W.  8.  Greene,  Chief  Engineer, 
is  expected  to  return  from  New  York  in  a  few  davs  to 
commence  the  construction  of  the  road  already  located. 


I  it  is  understood  lo  be  the  Intention  of  the  rom|iAny 
to  proceed  with  the  Work  ah  rapidly  as  possible. 

Tnx  Rail  UAanrr  *-Mterl  rails  are  quiet,  with  little 
new  business  re |*>rte  I  Quotations  continue  At.  a  IH  to 
$50  per  too  at  mill-  Iron  raus  are  dull,  and  only  small 
■ales  are  rv|>orted.  Quotations  are  $-16  lo  $48  per  ton 
at  tulll,  according  to  section,  but  it  ia  probable  tbat 
largo  orders  could  be  placed  a  Hule  lower.  Hplkas  are 
active  at  $3  10  to  J  t  I  u  |s>r  10U  iba. ;  fish-plates,  a  little 
lower  at  $8.  Ml  to  $8.70:  truck-bolia,  $3.75  to  II.-.':,. 
Old  iron  raila  am  quirt  with  few  sales  reported.  Quota- 
tions are  $2D  to  $87  per  ton  lu  Philadelphia  for  lee*, 
and  $88  for  doubledieaib. 

in  m  or  Scrap. — Pittsburgh  quotations  for  scrap 
iron  and  steel  are  as  follows:  Old  car  wheels.  $8e  to  $87: 
cast  borings,  lift  to  $10;  crop  ends.  $S6  to  $86.50; 
wp.iie.bt  turnings.  $30  to  $3-;  No.  1  w  cougbl  scrap. 
$S7  to  $89;  old  car  springs  and  steel  axlea,  $wi  to  $10. 
Quotations  for  cast  Iron  And  crop  ends  are  par  gross  ton ; 
for  wrought  Iron  and  steel,  per  net  ton 

Graui-vo  CoMniNCEn  —  The  work  of  grading  the  rall- 
llram,  Maioe^ii^ being  actively 

d,  N.  C.  are  now  connected 
by  rail. 

TBI  CUtCJXXATI,  VAX    WkBT   *    MlCHIOAX  Rail- 

ao  vn.  bow  conatnictlng  through  the  western  tier  or 
counties  in  Ohio,  is  being  r«|.iilly  eitendnd  towanl  <  in- 
.  It  Is  now  Id  operation  from  Paulding,  the 
seat  of  Panlding  franty.  through  Van  Wert  to 


Length  10K  tuilea.  Work  begun 
train  through  to  end  of  line,  July 
ublic  on  thel7th.  Difference  in  ele- 


Croiawg,  in  Mercer 
This  part  of  the 


County  —  some  3U 


be  row!  pus.es  through  the  lar 
standing  in  Ohio,  and  is  doing  a 
waneas.    It  is  expected  tbat  the 
laid  to  Greenville  lb*  fall:  from  Green- 
;i*sl  riinll'Ttioll  will  Is*  made  via  Ilayton  tt'i 


Tnx  amount  of  coal  consumed  annually  on  the  New 
York  Central  road,  between  Albany  and  Buffalo,  la 
from  800,000  to  "00,000  tons. 

Tin:  New  Dexvkb  CvT-Orr  Or  Tot  Bojtu.i  nrus  — 
The  eurverors  reoentlv  tent  oiit  by  tbe  roaDagara  of  the 

la  aline  f 


Cuic-AKO.  Burlington  &  Quiucy  to  locate  a  line  from 
aorao  pilot  Is'tween  Hastiug,  and  Kearney  lo  Arapahoe, 
Neb,  in  order  'o  shorten  ku  lluet  to  Usnvor,  as  the  pres- 
ent line  from  H  .stings  to  Red  Cloud  forces  the  road  to 
make  a  consilium  hie  detour  to  the  aoulbward.  have  Com 


dfciti  »ce  ls.twe.rn  Chicago 
lie.  cianpletiml  of  this  Bee  line  the 
tbe  shortest  line  lo  Denver  from  Chicago  by 
miieA    ConaUuct*vn  on  the  new  cot  off  will  i 
next  spring.  It  being  ton  late  in 
work  now. 

This  Road  Wiia  nr  Bcilt -Mo.vrPELint.  1ml..  July 
IM.  —  rit-  H.iilltoa  i.  L  uion  City  Railroad  Cotu|«uiy  lias 
negoti  it.il  a  sulBcieilt  belli  wlUl  E  " 
build  the  entire  Hoc,  an.1  work  will 
ate!y. 

Woajt  has  b  -en  begun  on  the  Weiconeln.  lown  ft  Ne- 
briisks  Rsilroa  I  near  Water!*..  Grading  b  also  being 
donenesr  Mnn-  islltown,  ami  the  two  forces  are  working 
toward  each  otlier.  |i  l«  expected  that  cars  will  be  run 
nine  Isrlween  Marshalltown  and  Waterloo  before  tbe 
end  of  the  year. 

Track  i-sTiM.  on  ibe  Springfield  ft  Memphis  road, 
bstwe.-n  the  crossing  below  Walnut  Ridge,  Ark.,  and 
Blark  River  bus  begun. 

Nrw  Ka.mias  Companies.— Chnrtera  have  lieen 
died  with  tbe  Secreurr  of  Mlale of  Kansas  for  the  Ird- 
lowioi;  isew  rnllrisuls  ;  The  Atclilxin  ii  SJoiithwoKsirn 
R'd>nd  <  '  --ii  1  ■  >-•  ?"'  ii  lo.Jnrt.-r.  »•  Atclii.  m 
caplt  il  stoi-k.  I'J  0>J.LM  i .  directors,  J.  P.  Brown.  J.  H. 
rW*.ii,  C.  <".  liurnes.  J.  P.  Pomcroy,  lloury  Low,  P, 
D.  Mills,  E.  1C  Pnrcell  and  Plidlp  &epln.  Tills  road  Is 
to  run  from  Atctiksoo  In  a  southwesterly  dtreation, 
through  the  uountHM  ot  Atchiaoo,  /ucka.io,  Poltn- 
watomie  and  Riler,  to  some  point  cm  tbe  Knnsns  River, 
a  distance  of  about  100  miles.  The  Blue  River  sUllnsirt 


The  Casjadiax  Pacific— A  dlapatch  froni  Winnipeg 
has  been  received  to-day  by  Mwara.  J.  K  Kennedy 
ft  Co.,  agenu  of  the  Canadian  Pacific  Railway  I  <iui|suiv 
In  Mm  city,  from  Mr.  George  .Stephen.  President  of  tbo 
coui|siny .  lo  which  he  «y>:  "I  have  just  returned  from 
the  cud  of  the  track,  which  ia  now  &£}  tuilea  west  of 
Winnipeg.  Contractors  arc  la>  ing  from  three  to  four 
miles  a  day,  and.  barriug  accsjenta.  I  bavo  now*  no 
doubt  of  our  completing  r-00  miles  of  main  hue  track 
tills  semsio,  Inliutlng  tlie  locomotive  .VI  nillea  weal  of  the 
Haskatchewan  River  by  December  next.  Crops  are 
looking  spleudidlv,  and  traffic  on  the  part  of  the  line  la 
o|«rati'Mi  will  foot  up  Ibis  year  ub-iut  $8,000,000. 
exclusive  of  the  earnings  ou  the  Eastern  Divhion." 

riARATOOA,  Mr,  MrtlBgOOR  ft  LAgE  GEORUE  RaIL- 

RiiAO.-Guigeaft.    Length  1  OK  miles.  Worl 
March  17  last.  First 
IS.  Road  opened  tonul 

vatioai  of  termini,  WOO  O.  The  whose  work  has  been  car 
ried  fnrward  under  the  dlre-*i  surieriiitendeuce  of  Jobn 
McOee,  Engineer  and  Huperinuindent  Tbe  two  euginca 
now  .in  hand  are  intended  for  the  mountain  grade  only, 
where  sharp  curves  make  hard  pulling  and  require  mod- 
erate speed.  The  engine  for  use  between  Saratoga  and 
the  heavy  grades  did  not  arrive  In  time  for  tbe  opening 
of  tbe  nail  n.  was  intended.  This  one  will  draw  to  the 
foot  of  Ml.  McGregor  a  train  that  will  require  the 
power  of  tbe  two  mountain  engines  to  take  it  to  the  top 
of  tbe  mountain.  The  two  mountain  engines  as  yet  fall 
short  of  tlie  perf  ormance  promised  by  tbe  manufacturer. 
It  is  expected,  however,  tbat  as  the  track  Improves  and 
tbe  eoginee  become  worn  down  to  smooth  working  that 
they  will  Increase  their  effective  power  considerably. 
On  tbe  mountain  grp. lew  84-degree  curves  -of  1XO  ft  ra 
dnisl  are  freqoent.  A  atoady  grade  of  four  ft.  rise  to 
the  bund  red  (Si  1  ft  per  mike)  fa  roaintstftnad  except  at 
tbe  beginning  of  the  mountain  urade,  where  It  was  doc- 
etaary  to  adopt  a  gristle  ot  838  ft  to  the  mile  for  a  dis- 
tance of  three-quarter*  of  a  mile.  Tbe  work  of  the 
mountain  was  difficult,  alow  and  expenelve.  Several 
very  large  trestles  were  Deeded,  soma  of  which  are  8fi 
to  40  ft,  high  np  to  Ri«)  ft.  lung,  and  others  on  sharp 
curves.  In  the  first  8  J,-  miles  of  line  from  the  summit 
only  one-half  ins  tbe  crow  flicsl  of  distance  h  made 
froui  the  starting  point,  the  two  miles  of  extra  distance 
l^log  developed  to  make  the  rise  needed  to  reach  the 
top  of  the  mountain.  It  It  to  tbe  credit  of  tbe  manner 
In  which  the  work  has  been  carried  out  that  notwith- 
standing tbe  difuL-ult  and  <langcr./u*  Lharacter  of 

•urrod  in  It. 


CANAX& 

TBE  RBOjnt  A9Td  l^lHX.— According  to 
a  proposed  connncclng  of  tlie  Rhone  and 
'rancel  bv  a  canal  coDtcmplates  tho  era- 
'sptehi  Eads'  plan  of  carrying  boats  up 
net  by  moans  of  railways,  lo  prevent 
aala,  they  will  be  floated  Id  Iron  clilerns 
Ivray  tracks.  The  trucxs  will  he  belpod 
by  Che  gravity  of  bargee  in  an  opposite 


A  Bl-ildWu  Cohtract  Let.— The  contract  for  haild 
inn  Hi-,  f  un-lry  and  store-house  of  the  H. -Ivor*.  Mats., 
foundry  comiwiiy  baa  been  given  to  Lynch  liroa.  for 
$  I  dim..  Tbe  buildings  are  expected  to  be  ready  for  use 
bv  Sept.  Si.  Lynch  Bros,  have  sublet  tbe  wood  and 
Iran  work  to  F.  F.  O'NeU. 

A  Pavimu  Costract  Let. — The  contract  for  paring 
Main  street.  Holyoke,  Mass.,  from  Dwlght  to  A pttlnhai, 
was  awarded  yesterday  to  thiiitel  OVonnell  at  the  rate 
of  $8.00  a  square  *yard,  the  material  to  ho  Cneuaire 
granite.   There  were  erven  bids. 

A  Rill  dux  Coxtbact  Let. — The  Cleveland  (0.1 
Lender  says:  A  contract  baa Just  been  awarded  to  the 
Smith  Bridge  Company,  of  Toledo,  by  tbe  Cleveland. 
Akron  ft  Columbus  Railway,  for  tha  erecuVm  of  five 
Iron  bridges,  one  near  Hudson,  oue_nenr  Akron,  and 

Town  Uall  at  Doylektowm,  O.— Tbe  I  wis  for  bullu- 
ing  the  Tow  n  Hall  were  opened  Friday.  June  With.  J. 
C.  Etling  i  waa  tbe  only  bid  for  brick  work -«». 8ft  per 
Uioosand  and  to  f  urtilah  Wtck  iDexcaasof  those  on  hand 
at  $.1 ,  -er  thousand.  W.  G.  Butlow's  was  the  only  bid 
for  -  ,iw  ,rk-  C*  Jacob  (Snook's  Ud  woe  Ule 
kiweat  for  masonry— $-160.  Jacob  Diet'  bid  was  o» 
kiwert  for  pIaeteriog-$lSl.  J.  J.  Howert  VJd  was  the 
lowest  for  rooting  sod  spj-uUng -$100.  No  Ud  waa  put 
in  for  painting. 

Bu-rnix  Baiut  Cobtkact  Let. -The  CommilUeon 
Improved  Beweraga  baa  masle  a  contract  with  the 
Brewer  Brick  Co.  of  Bangor  to  furnish  i.oon.Oon  l^-iclrs 
during  the  coming  fall,  at$».R0n«r  l.OOa  Between 
80,000  and  .10,000  brick  are  used  each  day  in  the  lining 


of  the  tunnel  to  Mc 
eight  months  to  campleU 


Islnnd,  and  it  will  ukc  abosit 
tbe  work. 


Cojiimxctix 
£avineeria(;  tb 
Loire  risen  (F 
p.oyu>eiit  nt  I 
two  long  ilkcl 
iujury  to  the  b 
re&tlng  on  rai 
Up  the  IQL-lfne 
direction. 

CONTRACTS 

LaTatette,  Ind.,  July  10.  —  The  County  Couimhsnou- 
ers  are  having  prepared  a  transcript  in  the  court-house 
case, with  a  view  of  trviag  again  In  tbe  Supreme  Cmrt. 
Tbev  last  week  Invited  bids  for  the  work  of  completing 
the  court-b  Ki«e.  The  only  question  Involv^l  ill  the  ate 
peal,  outside  of  the  expense,  is  whether  or  hoc  the 
County  Commissioner,  can  go  on  and  build  the  court- 
house without  advertising  for  bids.  They  claim  they 
can —the  County  Court  said  they  .ssnld  not. 

The  village  of  Earanaba.  Mich..  Is  to  build  a  new 
court  bouse.  Tbe  bids  ore  advertised  to  be  i^ietied 
yesterday,  tbe  JHth. 

lurROVEMExn  Stopped. —Judge  Dixon, 


The  cuutract  for  constructing  tbe  steel  Isxrhed  wire 
fencing  on  the  eastern  division  of  the  Canada_Arlantic 
Railway  has  ham  awaided  to  Mr.  Lock 
Glengarry.    This  contract  embraces  1 50  i 
ing  and  about  1,000  gales. 

BUXLBINO 

Toronto  Can.,  wants  a  new  city  hall,  oa  the  prt 
building  Is  Inadequate  for  Its  requirement", 

Bvildino  Operatic sjii  ix  Holtoxe,  Mass.— «..me  of 
the  contractor*  are  offering  to  lay  brick  for  $0.  fto  a 
thousand  and  cannot  find  employment  for  their  men  at 
those  figures,  which  lends  many  to  su pp.ee  that  tbe 
price  will  drop  to  $9  a  thousand  before  fall.  As  a  coo. 
sequence,  quite  a  Dumber  wlsn  bad  determined  Dot  to 
build  this  season  are  again  talking  of  erecting  boiasM. 
and  it  would  not  be  strange  if  a  brisk  business*  waa  done 
in  building  before  Ibe  snow  fliea  Some  of  the  promi- 
nent builiiers  bavo-very  few  Jobs  on  hand,  and  as  soon 
at  these  are  finished  It  will  he  ithTlcult  for  theui  t 
their  men  busy. 

W  bhtpoimt,  Va,  i.  to  bave  a  large  hotel. 

The  Iowa  capital,  begun  in  1H7I,  is  nearing  cob 
rtoo.  Estimated  coat,  »1,600,000;  actual,  $V.ISoO.O 
and  it  is  to  bave  a  gilded  dome. 

THE  New  Uinoit  Depot  at  Reed  City,  Mich.,  hi  to  coal 
$14,000. 

CHtrRCH  — A  $10,000  Melhodlat  church  Is  lo  be  bnill 
at  Hi  L?  il. 


Pkh-x  or  Brictts  ix  Toronto.  Caxapa-— a  writer  la 
the  Mfofcs  states  that  since  tbe  tnrtag  supril  f  ot  bncfcx 
cxuie  prices  have  steadily  decreased  and  are  now  as 
low  as  they  have  been  for  yean. 

Coc.vty,  Iowa,  fa  to  I 


bl'0PX 


of  Jersey  ('ity.  has  granted  a  vunersejeaa  slopping  all 
tbe  proposed  prrmnnrnt  »Ln*l  improvements  in  Pater- 
■on.  for  which  contracts  were  alsnlt  being  executed, 
anil  certiorarled  the  matter  to  the  NovrmbV-r  term  01 
the  Supreme  Court  to  deride  tbe  legality  of  ton  pro- 
ceeding* that  bod  been  taken  Tlie  proposed  improve 
meats  were  to  cost  between  $40,0011  and  $.MI.00tl,  and 
Ibe  con  tract*  had  all  been  awarded,  but  not  slgn>d.  The 
u  that  tbe 


IKlrcLusIng  lower  ot  b!s  wages 
U  only  V  niporary,  the  general 
wage*,  which  teudowy  ha*  si 
post  1O0  year*.     Mr.  Wright 


were  not  legal,  on  account  of  i 
wording  of  the  city  charter. 


pror.sstlng. 
ig  with  the 


C0NTRACT8  LET 

ClaRkx.  Reeve*  ft  Co.,  at  Phcenixville.  Pa.,  bave 
he  contract  for  thn  new  bridge  over  the  Su-qu-haona 
it  Lewisburg,  Pa.,  on  the  Philadelphia  ft  Readings 
lew  line  to  WilllamHior! .  It  will  be  8,400  ft.  long,  in 
*,  and  is  to  be  finished  by  the  end  of  November. 


.pui 


The  Central  Bi 
contract  for  tbe  b 
land,  fa,,  for 


(ridge  Co.,  of  Buffala,  N  Y.,  bu  t 
tha  p  WV';r  |  Rntf  -totir  ft  X 


LABOR. 

Wace*.,  Pricks  aitd  Pro  pits  rx  Mam. — In  the  cur- 
rent Princeton  AVi'ieir,  Carroll  D.  Wright  makes  the 
deduction  from  ah  eialiorate  comparison  of  wage*,  pri- 
ces and  profits  in  Massaebasrtui  from  I960  to  1MH1  that, 
covering  the  whole  period  of  81  years,  there  has  been 
an  average  increase  ni  wagss  r  f  81  8  per  cent,  and  la 
prices  of  41.8  par  cent :  In  other  words,  that  the  work- 
mgman  has  ■ufferad  a  reduction  of  10  per  cant  la  to* 
iHirchusiog  |«wer  of  bh  wages:  but  that  thiareducrloi. 

■  >cy  being  to  elevate 
_ _,i  Increased  for  the 
betievea  that  a  too  rigid 
ecunotuv  reacUupon  consumption  and  so  cnpplea  wa- 
ge*; that  machinery  on  the  whole  favor*  wages:  that 
rnllnssd*  and  otle-r  capita!  I  ted  d«ve|  ipm-nt.  of  traoe- 
pirtati  .u  am  alei  iKionti  ial  hi  thn  wage-receiver,  while 
Iradtst  unions  and  co-op-rnuvc  production  are  noi;  and 
that  in  tbe  end  the  wcrkingman  most  turn  to  blmsalf  for 
tbe  only  true  solution  of  thefliiaocial  difficultiea,  bv  be- 
cmiln«  something  loorw  tliau  a  imu-hine.and  putting 
himvrlf  at  his  beat  as  to  skill,  falthfulneaa  and  temper 
ance.  and  temperance  in  the  largest  sense  of  lopping  off 
all  su|a>rtluiaia  and  harmful  babita  and  expooditnrra. 

Chitiwe  Laborers.— There  are  4.0S0  Chiuamen  em 
ployed  on  tl>*  Canada  Pacltlc  Rillway  work  in  British 
C  olumbia,  and  that  number  will  be  increased  to  B.OO0 
in  A'lpnr   

BBIDOKS. 

The  work  on  the  addition  to  tbe  Philadelphia  Bridges 
Works,  l'ottfltown.  Pa.,  la  bciog  pushed  forward  a-—" 
rapliily  **  poanrile.    A  large  hammer  fa  to  go  into  the* 
h!acssmlth  shop.    Among  contracts  oa  bans]  i*  one)  f  * 
three  buudred  iioaen  ax]d«  for  the  PhUadelphia  ft  Read- 
fog  Railroad  Compaity. 

The  ts.minloo  Bridge  Companv  win,  according  tc 
the  lomitto  f«.*r.  Inure  its  ll-a  1  o(B«  In  Toronto.  l"h» 
oimpany  cotaprisea  MeasrA  Job  Abbott,  civil  engiwoer, 
and  Phelps  Johnson,  civil  engineer,  b-ith  of  Toronto : 
Angus  Thorn,  Montreal:  Uenrv  Mactarlaue,  contractor, 
of  Stratfonl,  Ont :  and  Luke  Lrmsn,  Pronabs  Judge  °> 
Northampton,  Mnaa   The  c«|Stal  stick  Is  $600,000. 

Tin:  ijopoied  bridge  between  Moorbead  and  FarC" 
TJ.  T..  Is  in  a  fair  way  of  b-Mng  built 

Woag  on  tbe  big  brtd.'J  a«ro*»  t 
oiarclt.  D  T. .  is  progressing  rapidly. 
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AtrotrsT  6,  1882. 

OF  THE  ADVISORY  COMMISSION  '  called  the  trunk-line  roads,  have  generally  tern  tlirough  the  more  favorable  rates  which  might  be 
DIFFERENTIAL  RATES.  axxustomed  to  make  higher  charges  for  the  tramt-  offered  by  the  Philadelphia  and  Baltimore  roads  to 

  Mftttfca  of  freight*  between  New  fork  and  Him-  the  people  of  those  clue*  respectively.    At  Phila- 

I'Hklimin » KV.  bin.  an  eastern  termini,  and  the  leading  town*  of  drlphia  a  somewhat  similar  view  «u  taken  of  the 

In  January.  1883.  the  undersigned  were  notified  the  Interior,  than  between  Philadelphia  ami  Haiti-  obligation  of  the  Pennsylvania  Railroad  to  protect 
that  thev  had  bran  ."elected  by  the  New  York  more  and  the  like  towns:  and  that  at  the  present  Philadelphia  infc-resls,  and  at  Baltimore  a  rorres- 
Central*  Hudson  River  Railroad  Companv,  W.  time  they  seem  to  agree  in  the  policv  and  pro-  ponding  protection  appeared  to  be  looked  for  at 
H.  Vanderbilt,  President :  the  New  York,  lake  1  priely  of  making  these  difference*.  An  idea  of  the  hands  of  the  Baltimore  *  Ohio  Railroad. 
Krie  *  Western  Railroad  Companv.  H.  J.  Jewell.  <he  extent  of  the  differences  is  indicated  by  the  Thus  tne  several  trunk-line  railroads  were  spoken 

of  as  New  York,  Philadelphia  and  Baltimore  roads 
respectively,  and  claims  of  a  local  nature  were 
mode  upon  them  ns  bring  such  roads. 

Nothing,  however,  in  our  investigation  of  the 
subject  has  struck  us  more  forcibly  than  the  fact 
that  the  growth  of  railroad  business'  has  been  such 
as  to  take  from  the  several  trunk  Inn  roods  nearly 
all  of  purely  local  character  which  they  formerly 
pcsssrssed.  The  time  appears  to  have  guile  by  when 
lite  internal*  of  any  one  of  them  can  be  concen- 
trated upon  and  hound  up  indi**o|ubly  with  the 
interests  of  any  one  city,  so  as  to  constitute,  it 
either  the  dependent  or  the  champion  of  that  ritv 
as  against  the  rest  of  the  Union,  or  even  as  against 
any  other  commercial  renter  of  the  Union.  The) 
arras  of  every  one  of  these  road*  reach  out  in  every 
direction  to  emhrnce  and  gather  in  the  business  of 
the  country,  awl  to  distribute  iicrmrtiully  accord- 
ing to  need  and  demand.  State*  ami  citi-s  ha>e 
called  particular  railroad*  into  lieltig.  but  they  can- 
not eircuirwrrihe  Iheir  operations,  or  make  exclu- 
sive appropriation  of  their  hen*  fits.  Once  con* 
structed.  they  belong  to  u  public  which  pays  little 
regaril  in  business  matters  to  State  lines:  and 


of  freights 
Atlantic  ports.**  and 


President :  the  Pennsylvania  ftailroad  Companv,  statement  tlist,  inking  the  charges  for  the  trans 
«.  B.  Robert*.  President,  and  the  Baltimore  *  is-rtatlon  of  eastward  Ixrnnd  freighu  from  Chi. 
IMiio  Railroad  Company,  John  W.  Garrett.  Presi- 1  cago  to  New  York  as  the  standard,  the  charges  to 
deal,  to  act as  an  Advisory  Commission  upon  "the  Boston  are  made  the  same,  and  those  to  Phtladel- 
differeuces  in  rates  that  should  exist,  both  east-  phia  two  cents,  and  too  Baltimore  three  cents  per 

100  lb*,  less.  On  westward  bound  freights  the 
differences  are  not  uniform,  but  are  ma-h?  higher 
in  the  case  of  those  classes  of  property  which  are 
rated  highest  in  the  freight  tariffs.  As  between 
the  seaboard  cities  and  St.  Louis,  Cincinnati, 
Toledo  and  oilier  \V cstern  towns .  the  rates  are  pro- 
portioned to  the  Chicago  rate  according  to  mile- 
age,  Tnis  is  the  existing  rule  or  practice. 

Whether  it  is  right  or  proper  to  make  any  such 
discrimination  in  the  charge*  for  the  transports- 
it  was  nit  the  tion  of  propertv  between  the  Atlantic  cities  and 
the  cities  of  the  interior,  and  if  so,  to  what  exteut. 
is  the  ouestiou  that  we  understand  was  referred  to 
us,  and  nothing  more.    We,  therefore,  limit  our 
discussion  to  that  question,  and  pass  by  many  sub- 
jects of  interest  in  railroad  transportation  that 
were  more  or  less  touched  upon  in  the  public  'lis 
supposed  to  have  a  bearing  upon  "the  cussinn*  which  took  place  in  our  hearing,  but 
and  that  we  would  then  express  our  which  can  interest  u»  only  iu  private  citizens. 


wardly  and  weatwardly  u|s>n 
between  tbe  several  terminal 
to  report  upon  the  same. 

Accepting  the  appointment,  the  undersigned  met 
and  organized  as  a  Commission,  at  the  City  of  New 
York,  un  February  13,  18flS,  by  designating  Mr. 
Thurman  to  act   as   Chairman,  and  selecting 


Mr.  Thomsa  C.  Moore,  of  Indianapolis,  as  Secre 
tary.  On  conferring  with  Mr.  Albert  Fink,  who 
on  that  os-casion  represented  the  several  rallr 


purpose  or  desire  of  the  railroad  managers  to  take 
part  in  the  proposed  inquiry  after  setting  it  on  foot; 
but  thai  they  pru|*j*ed  to  leave  it  exclusively  in 
our  hands,  In  the  expectation,  however,  that  other 
parties  interested  In  the  protiiems  of  railroad  t  runs 
ortation  would  make  before  as  a  full  showing  of 


uninfluenced  by  the  wishes  or  interests  of  Whatever  opinions  we  or  utn  of  us  may  have  le-  business  reasons,  which  have  general  influence  and 


railroad  companies.   Tbe  manager*  informed  "!-  1 
that  they  held  themselves  ready  to  and 


.  in  railroad  policv 
hich  do  not  fall 


furnish  any  such  information  as  might  be  pecu-  within  the  scope  of  our  present  inquiry,  it  w.mkl 
any  time  when  we  not  become  us  to  intrude  them   into  this  dis- 


Hnrly  within  their  knnwledge.at 
might  call  for  it. 

Having  this  understanding  of  our  commission 
and  desirous  of  acting  intelligently,  and  with  full 


mission. 

THE  rABTlGN  lii.M  Rk.MUl. 

Although  the  invitation  to  us 


from  tin 


information,  we  caused  circulars  to  be  sent  to  all  trunk-line  railroad  companies,  we  have  not  under 
the  commercial  organizations  of  the  cities  of  New  stum  I  that  this  was  because  the  subject  was  one 
York.  Philadelphia.  Baltimore,  and  Boston,  and  to  .  over  which  thev  had  righlfullv  any  exclusive  au- 


sucb  like  organizations  in  the  Interior  as  It  was 
thought  would  be  inclined  to  respond,  inviting 
them  to  appear  before  tbe  Commission  and  present 
their  views;  ami  whenever*  desire  to  be  heard  was 
expressed  by  any  one  of  them,  time  and  place  were 
designated  for  the  purpose. 


thority.  It  is,  indeed,  a  subject  with  which  they, 
first  of  all,  are  called  upon  to  deal,  for  they  and 
their  affiliated  rtmds  enforce  the  chargiw  which 
come  under  consideration,  and  establish  the  dif- 
ferentials if  any  ore  established  ai  all.  But  the 
railrua-ls  constitute  a  single  class  onlv  of  the  numv 
e  Produce  Exchange,  the  Board  of  whose  interests  mav  he  effected,  and  it  mav  ap- 
Trans|sirtation.  and  the  Chamber  of  pear,  perhaps,  that'  Ihey  an-  not  the  class  most 
of  tbe  City  of  New  York,  and  from  the  largely  concerned.  In  all  the  diM-ussion* 
ujrrestXMiding  organization*  of  the  cities  of  Phils-  before  u*  it  has  beam  assumed  that  the 
delphia  anil  Baltimore,  letters  expressive  of  a  de-  people  of  Boston,  New  York.  Philadelphia 
sire  to  be  heard  were  received,  and  public  meet-  and  Baltimore,  and  especially  all  those  who  are 
mgs  were  accasrdingly  held  In  those  cities,  at  engaged  in  the  exchange  of  commodities  with  the 
which  the  question  referred  to  us  was  very  fully  interior  and  with  foreign  countries,  are  largely 
considered  and  discussed.  For  the  purposes  of  interested,  and  that  their  prosperity  is  to  some 
such  discussion,  we  found  that  in  every  instances  extent  involved  in  the  relative  adjustment  of  rates, 
careful  and  thoughtful  preparation  had  been  Tbe  railroads  of  tbe  lutrrW.  which  act  a*  feeders 
made,  and  the  arguments,  either  in  full  or  in  sub-  to  the  trunk  lines,  and  divide  with  them  the 
stance,  were  put  in  print  for  our  subsequent  re- ,  charges  on  freights  moved  between  the  interior 
view.    Statistics  were  also  collected  for  us.  so  far  and  the  seaboard,  are  also  interested  to  the  extent 


force,  control  their  operations,  in  spile  of  local 
sympathies  or  desires.  It  is  true  that  two  of  the 
trunk-line  railroad*  —  tbe  New  York  Central  & 
Hudson  River  and  the  New  York.  Lake  Erie  & 
Western — hereinafter  spoken  of  as  the  Central 
and  the  Erie  respectively — find  the  largest  share  of 
what  is  called  their  through  business  directed  to 
or  originating  at  the  city  of  New  York,  and  it  may 
be  that  their  manager*  desire  to  bring  to  that  cilv 
all  tbe  business  lliey  can  control,  In 


parlance,  there  is  certainly  nothing  misleading  in 
*i«?aking  of  these  two  as  New  York  rood*  ;  for  the 


as  was  thought  important.  Under  the  guidance 
of  tbe  commercial  bodies,  we  also  visited  and  in- 
spected the  railroad  terminal  facilities,  under  cir- 
cumstances moat  favorable  to  a  full  understanding 
of  the  manner  in  which  they  concerned  t lie  general 

leading  commercial  organizations  of  St. 

w  .-    f 1 1  >  si  ■  a    _i  .  a  i — #  


iifferentials  affect  their  proportion  of  the 
charges.    We  have  found  also  that  tbe  people  of 
the  interior  consider  their  interests  to  some  extent 
involved  in  the  question ;  and  they  certainly  are 
concerned  in  having  such  tariffs  of  charges  upon 
the  roads  over  which  their  traffic  is  conducted  as 
will  give  them  the  advantage*  of  any  and  all  the 
.  Louisville  and  Toledo  also  appeared  before  Atlantic  markets,  without  subjecting  their  dealings 
us  at  public  sittings  held  In  those  cities  respec-  with  any  one  of  them  to  unfair  condition*  or  bur- 
ad  presented  their  views  in  print,  supple-  dens.    It  is  therefore  evident  that  the  question  is 
them  with  oral  arguments  and  explana- ;  one  of  very  general  interest ;  and  it  may  almost  be 

,  said  that  the  question  of  relative  equality  of  rat'  a. 
We  were  also  favored  at  Philadelphia  with  dts-  as  between  Chicago  and  tbe  Atlantic  ports,  when 
cusalons  by  representatives  of  the  Board  of  Trade ,  those  between  tbe  other  Western  towns  and  the 
of  Newark,  New ," 


r  Jersey ,  and 
views  of  the  Board  of  Trade  of 


,  and  at  St.  Louis  with  tbe 
wapolie,  pre- 
sented by  one  of  lie  members.   The  Chamber  of 
Commerce  of  Cincinnati  communicated  its  views 
to  us  in  formal  resolutions,  without  deeming  it 
ne.-e«sary  to  request  public  sittings  in  that  city, 
and  single  individuals,  not  representing  any  for- 
mal organizations,  have  also  m  some  cases  been 
heard.    We  also  sought  and  obtained  information 
Indepenrientlv  wherever  we  have  found  it  avail- 
able, and  have  made  use  of  the  published  reports  of  . 
the  railroad  companies  for  that  ptii-pose.   Our  en-  I 
deavor  has  been  to  view  the  subject   from  the  j 
standpoints  of  the  vsrious  interest*  concerned, 
and  to  reach  a  conclusion  that  overlooked  the  just 


Tbe  subject  referred  to  us  is  that  commonly 
spoken  of  under  the  designation  of  "  differential 
rates,*'     In  the  reference,  however,  and  in  tbe 


is  oneofna- 


same  ports  are  measured  by 
tinnal  rather  than  of  local  concern. 

THE  MTCATtON. 
Three  distinct  views  of  the  differenrtol  rate* 
urged  before  us,  which  may  l»- 
ullows  :    The  New  York  vii 


shortlv  --tiu.il  a*  follows 


major  part  of  their  interests  center  in  New  York, 
and  whatever  benefits  or  injures  tile  businmaof 
New  York,  must,  to  sins'  extent ,  benefit  or  injure 
them  also.  But  these  roods  do  not  refuse  freights 
to  Baltimore,  Philadelphia,  or  Boston  ;  on  the  con- 
trary, they  enter  into  competition  for  them,  and 
through  the  assistance  of  affiliated  roads,  endeavor 
to  make  it  for  the  interest  of  the  people  of  those 
cities  to  avail  themselves  of  their  facilities,  iu  the 
transportation  of  good*  and  supplies.  Thev  thus 
make  themselves  part  of  a  system  of  competitive 
roads,  which  offers  to  the  business  community  of 
every  Atlantic  seaport  a  choice  of  traffic  route* 
ami  traffic  agencies,  and  they  solicit  business  on 
tlte  necessary  understanding  that  they 
apect  the  just  rights  and  claims  of  all 
and  not  sacrifice  to  New  York  th< 
are  confided  to  them  elsewhere. 

It  is  also  not  misleading  to  speak  of  the  Balti- 
more ft  Ohio  Railroad  as  a  Baltimore  road,  for  its 
intercut,  in  the  main,  center  In  the  city  of  Balti- 
more: lis  bonds  and  stocks  are  supposed  to  be 
mainly  held  or  controlled  there,  and  its  traffic  is 
mainly  between  that  city  and  the  Interior,  But 
this  road,  no  more  than  the  New  York  roods,  con- 
sents to  stand  apart  from  the  railroad  system  of 
the  country,  as  a  toad  limiting  its  business  to  a 
single  Atlantic  terminus,  and  declining  general 
competition.  On  the  contrary,  it  solicits  business 
at  the  seaport  to  the  north  of  Baltimore:  and  that 
us  efforts  iu  that  direction  have  a  fair  measure  of 
success  is  evidenced  by  the  fact  that  in  the  rear 
1880,  it  carried,  of  the  westward-bound  fnlghl 
moved  by  the  trunk  line  mods  from  New  York, 
more  than  eight  percent.,  from  Philadelphia  more 
than  nine  per  cent.,  and  from  Boston  about  five 
per  cent,,  and  these  proportions  are  fairly 
sentative  of  the  general  run  of  it*  " 


that  the  difference*  made  in  the  tales  in  favor  of 
Baltimore  and  Philadelphia  were  wholly  wrong, 
and  should  be  abrogated;  the  Baltimore  view  that 
the  differentials  were  right  in  principle,  Imt  if 
anything  too  small:  the  Pennsylvania  view  that 
the  differential*  should  continue,  tint  that  lie 


view  facts  are  sufficient  to  «how  that  neither  the  New 


York 

sivel' 
respe 
sliurv 
cltie* 


riswls  nor  the  Baltimore  road  are  so  exclu- 
liuked  to  the  business  interests  of  those  cities 
lively,  as  to  be  either  unable  or  unwilling  to 
in  or  contribute  to  the  prosperity  of  rival 
lee.  And  it  is  now  publicly  said,  and  seems  to 
understood,  that  the  Baltimore  A  Ohio  Is  seek- 


isiglit  not  to  discriminate  as  lietwccn  Philadelphia  jug  to  obtain  an  independent  line  iutn  New  York, 
and  Baltimore.    In  the  interior  we  encountered  that  it  may  make  its  i-oiiipctition  at  that  point 
much  difference  in  oplniou,  but  no  views  distloc-  still  more  active  and  efficient, 
lively  peculiar.  I    It  certainly  cannot  be  claimed,  with  much  ap- 

The  discussion  was  opened  at  New  York,  where  uearance  of  plausibility,  that,;  the  Pennsylvania 

Railroad  is  the  rosd  of  any  particular  city.  The 
company  which  owns  it  is  indeed  a  Pennsylvania 
corporation,  its  offli<rs  are  in  the  city  of  Philadel- 
phia, its  stocks  awl  bonds  are  largely  held  there, 
and  perhaps  not  largely  held  elsewhere  in  this 


it  seemed  to  be  assumed  that  the  parties  cbii  lly 
concerned  were  the  three  cities  of  New  York. 
Philadelphia  and  Baltimore,  and  that  the  dilfct- 


paper  which  follows,  tbe  term  is  made  use  of  in  a  enllals  upetated  to  build  up  the  business  of  the 

somewhat  restricted  sense,  being  applied  not  to  last   two  to  tbe  prejudice  of  that  of  New  York 

the  differences  in  rates  generally,  or  as  between  On  this  assumption  it  was  then  said  they  wire  ..un'try,  and  it  is  not"  improbable  that  the  feelings 

the  several  classes  of  freight  as  they  are  arranged  unjust,  and  that  it  wo*  the  duly  of  the  New  Yi  n  k  .aid  sympathies  of  those  who  manage  its  concerns 


in  the  tariff*  of  freight  charges,  but  to  tbe  differ- ;  railroad*  to  force  their  abrogation.  It  wo*  ids,-  would  incline  them  to  desire  specially  the  growth 
races  in  rates  which  are  made  by  the  railroad  assumed  that  two  of  the  trunk  line  railroad*  were  and  prosperity  of  Philadelphia  above  other  places, 
eoinpajitee  as  between  the  several  Atlantic  seaport  |*-culiarly  New  Y'ork  roads,  whose  managers  •  Light  Hut  the  road  ha*  its  eastern  terminus,  not  in  Phil- 
cities,  and  tho  interior  points  where  the  freights  to  be  cuinx-ted  to  labor  especially  ill  tin*  New  York  iidelphiu.  but  on  the  hnrtsir  of  New  York,  where 
axe  taken  up  or  delivered.  It  appears  that  the  inteiesl,  and  to  enter  into  the  livaliitsuf  that  it  has  mode  large  and  costlv  preparation*  to  com  - 
four  railroad  companies  mentioned,  and  which,  city,  so  far  at  least  as  might  be  necessary  to  pro-  pete  with  the  Central  and  Erie  for  New  York  busi 
»ith  ths  Grand  Trunk  of  Canada,  are  commonly  I  tect  the  commerce  of  New  York  against  injury  ness.    That  It  doe*  cornpete  with  those  roads  suc- 
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cenfulW  is  shown  by  the  (mormons  amount  uf '  tween  the  railroad  cotui»m«i.  whereby  they  had  I  rivalnof  New  York  arc  p-sscwd  <>(  this  advantage 


freight  "which  it  move*  from  and  carrim  into  Ibat 
city,  uod  by  the  fact  that  the  merchant*  uf  New 
York  have  uwc  to  look  upon  it,  with  entire  Jus- 
tice, as  onp  of  their  most  important  cluvnnels  nf 
i  with  thewuil,  III  tlie  year  18*W  this 
uut  of  New  Vurk  »•  pr  cent,  of 
d  freight  ca  1 
aud  delivered  to  it 


purchased  peace  between  themselves.   Three  dif- 1  tliey  are  justified  in  expecting  iliut  it  will  be 


ferettt  principles,  however,  were  suggewted  by  dif- 
ferent parties,  iui  those,  which  *houiu  control,  and 
these  found  advocateit  in  different  localities,  ac- 
cording an,  it  wan  lliought,  those  localities  would 
be  favored  by  their  operation  respectively.  Thne 
by  the  trunk  tbtee  principles  may  be  designated  nwpectively : 
nearlv  80  per  OWL  Ibe  distance  principle,  the  cost  principle,  and  Hie 


nixed.  But  tlic  value  of  this  advantage 
tion  that  mux!  be  determined  with  many  other 
thing*  taken  into  the  account,  and  can  only  be 
fully  solved  in  the  l.sts  ol  miiip.  litioli.  TlKgEO- 
eral  fact  now  if,  that  distance  d  un  not  deteimnse 
railroad  charges,  and  that  when,  eomistitinn  is 
most  active  it  influences  them  the  least.    The  dit- 


of  the  east-bound.  While  thus  successfully 
bidding  for  tie  custom  and  favor  of  New 
York,  it  is  plain  that  the  Pennsylvania  Rail- 
road cannot  antagonise  the  interests  of  New  York 
unfairly,  aud  uiiist  refrain  from  any  attempt  to 
subordinate  them  to  the  rival  inter****  which  it 
also  endeavors  to  serve.  It  is  a  neoraaary  condition 
of  its  competition  for  the  trade  of  New  York,  that 

it  stall  make  its  services  beneficial,  and  that  it  i  j,  w  ron,Bndet;  h  the  commercial  n-preaciiU- 
shatl  offjr  facilities which  are  not  ^rpaseed  by  ^  p,  p,..^,.,^^  „„„  Baltimnn-.  that  freight 
those  offered  by  other  roads.  But  the  Pennsyl  pharar.  <m  l,kr  cl,!««™  of  freiKht.  between  the  in- 
rania  also,  through  tU  association  with  the  North.  ,        *  ,„,,  „„.  ^i^,  ,.itl^  to  te  pTt>v„. 

era  Ceutral.  competes  with  marker!  sucet*  for  the  fc(  dlsUt]C,.    Wr  ^.^u^  ihtm  ,£  „,',.„„ 

Nude  of  Baltimore ^  and  took  away  from  thai  city  D  ,,,,„  „,„,  „„,  ,hiituM  ,lrj„  from  Chicago  to  each 
n  the  year  IKTO  2.  per  cenL  of  the  west  bound  i  <>f  l|w  A„untk.  ciUn  ,,louM  ^  ,akpn  M  ih„  ^ad. 
fmght  earned  bythe  Amerlciir,  tr^k  line  iwd.  |  al>,  f((r  ,„,.„„„  lhc  frej  ht  chuvM  hatwMI 
II.  ahare  in  the  eaat-bound  Height  was  still  more  r^j..^-,  Bnd  „lnt  ritT,  an(i        lhc.  c|>arKc.  for  all 


(•principle.  It  is,  however,  proper  to  say  I  Uiw  principle  dram  not,  therefore,  stand  the  left 
who  advncaUd  the  first  and  the  second  of  competition,  and  «<fara»we  can  jiercicve,  tlirre 


J 1. 1  fhicBfro  and  tbnt  city,  and  that  the  chargea  for  all 
iU  Mado™  lo  New  YtKSL  ^y  therefor';        <"i"  "»"•  "  *  » 


orunpetitive 
that  tlioae  w  „ 

uf  lhei.e  principles  generallr  agreed  that  the  third  is  nu  prawibility  of  rstabliaMn?  il  i-xrept  by 
should  not  be  dktcarded;  but  that  it  had  its  tecjili-  dinutlng  competition  altogether  to  it.  Hut  to  do 
mate  place,  and  must  have  its  legitimate  influence  this  would  require  au  exerciw  of  arbitrary  author- 
also.    Brief  notice  will  bo  taken  of  these  three  ity  which  we  do  riot  understand  those  who  >d*o- 

cate  the  distance  princiide  tn  ailvise  or  de-ire,  «  e 
must  conclude,  then-Ions  Ibut  distance  cannot 
aupplv  for  us  the  ug  principle,  and  that  lis 

proper  influence  Upon  irauspurution  <'hiirgiT  cai.- 
not  !«•  deu-rmmed  either  arbitrarily  or  us  a  matter 
uf  antecedent  Compulation  or  ratiinale. 

THE  nax  rmsi  il'U. 
New  York  parties  who  rejected  I  he  distanis? 
principle  were  incline<l  to  taVOf  the  grading  of 
rates  by  the  oust  uf  servirN-j  artrl  if  this  Wen-  done, 
they  claimed  that  IhedinVn  ntiaU  would  disapia'af 
altogether.  Cost  of  service  is  haTe  employed  lis 
STDonymous  with  the  phrase  coil  of  nioving 
freight,  which  is  most  euuinmuly  iis*d.  Tbe  lat- 
ter phrase,  however,  is  u«d  m  Iwo  very  ilifferent 


r  equal  and  substantially  just 
It  is  not  likely  that  this  rraohuig  out  of  all  tbe 
trunk  line  roads  to  oompete  with  each  other  in  the 
several  Atlantic  cities  was  contemplated  when  the 
roads  were  originally  constructed  ;  but  as  the  sev- 
eral lines  have  pushed  their  connections  in  tbe 
West  in  competition,  it  has  been  found  desirable 
for  each  to  caller  to  its  patrons  the  advantagtw  uf 
as  many  markets  as  poaaiblr,  and  to  carry  for 
them,  without  breaking  bulk,  whatever  Ukey  have 
had  for  carriage  in  an  eastward  or  westward  di- 
rection.    Competition  baa  thug  made  roads  na- 


tional which  were  i 


■  local,  and  it  is  vain  to  ex- 


pect that  so  important  a  subject  as  that  of  differ 
ential  rales  will  be  settled  on  tl 


'  age.  By  referring  to  the  accompanying  note,  it 
with  equal  truth  be  said  of  its  nhairm.  U.  Uie  w^u  ^  Mrn  ,b„  ,f  tbt  mil^  sian-lnrJ  were 
business  of  Baltimore  it  must  hold  iba-if  above  Blio^w,  ,,K.  ,,„,?|lt  cnsTgM  between  New  York 
the  rivalries  of  locality,  and  aawime  ibe  altitude  an/Chi vlMr,  ^uiS  be  about  10  per  cent,  greater 
nf  an  im,»rUal  carrier.  de.in.Kis  of  the  fav.  r  and  xhan  0^TMw„n  rniUflclphia  and  (.nncago,  am 
custom  <  f  tbe  whole  country,  and  willing  and  1 

anxious  to  serve  all  localities  on  such  terms  as  are  j  |Ilun.  aQ((  Chicago.   Those  batWIWI  New  York  and 

Cincinnati  would  be  about  38  per  cent,  more  than 
between  Philadelphia  and  Cincinnati,  ami  about 
199  per  cent,  more  than  between  Baltimore  ami 
I  'incinnati.*  According  to  the  average  nitvs  on 
grain  ami  provisions  this  year,  the  differentials  have 
only  Issen  about  0«j  per  cent,  in  favor  of  Philadel- 
phia, 1U  per  cent,  in  favor  of  Baltimore,  and  tbe 
distance  principle  would,  therefore,  on  an  average, 
increase  them  greatly.  It  was  urged,  theref«wc, 
that  it  was  by  this  principle  that  the  several  roads 
ctMixiituting  a  competing  line  are  ac-c-uatomcd  tu 
apportion  their  joint  charges,  and  that  these  very 
trunk  lines  udupt  it  in  dividing  the  charges  upon 
through  frelghis  with  l In*  rciaua  from  which  they 
receive  the  fieight,  or  to  which  they  deliver  it. 
The  New  York  representatives,  on  the  other  hand, 
amtended  that  the  distance  primiple  could  not 
with  any  justice  control,  for  the  reason  that  dis- 
tance does  not  niiaumre  either  the  cost  or  tbe  value 
of  the  service  ;  so  that  if  adopted  as  the  standard 
of  charge*,  it  « 
the  element  of 
garded. 

If  there  were  between  each  of  the  Atlantic 
cities  and  the  interior  towns  only  a  single  line  of 
railroad  communication,  some  of  the  difficulties  in 
tbe  way  of  the  application  of  tbe  distance  princi- 
ple, which  are  now  obvious,  would  be  wanting. 
But,  as  has  been  said  already,  every  one  of  those 
cities  has  several  lines,  and  would  be  content  with 
no  leas.  The  supposed  distanns  principle  ignore* 
this  fact:  selecting  the  shortest  line  to  each  city, 
to  the  disregard  of  the  rest,  and  estimating  the 


local  pn-fen-tices 
may  have  authority  in 


or  prejudices  of  those  wli 
railroad  circles.  It  must,  therefore,  be  ►etil.il 
either  arbitrarily,  by  the  flat  or  agreement  of  the 
transportation  companies,  or  it  must  be  determined 
by  some  underlying  principle  We  agree  with 
what  was  aaid  at  the  New  York 


elsewhere,  that  any  arbitrary  adjuslmeniu  In  dis- 
regard of  such  principles  as  would  naturally  influ- 
ence prices  of  transportation  when  untrammelled, 
would  not,  could  nut  and  ought  not  to  be  upheld. 
There  aliould  be — and  as  wn  think  there  must  lie- 
some  principle  by  wbicb  to  determine  such  a  ques- 
tion, or  perhaps  two  or  more  principles  acting  upon 
and  qualifying  each  other. 

It  tuts  been  assumed  in  the  discussions  we  have 
listened  to,  that  business  would  be  invited  to  a 
city  by  low  rates  upon  its  railroad  lines,  and  that 
the  proHperlty  of  the  city  would  bear  some  relation 
to  these  rates.  How  far  this  assumption  Is  likely 
to  be  well  founded,  we,  of  course,  have  no  more 
means  of  judging  than  has  the  general  public. 
But  the  fact  that  each  of  the  trunk-fine  roads  has 
its  relations  to  all  lbs  cities,  and  each  city  racivrs 
i  from  ail  tbe  mads,  is  sufficient  to  suggest 
tion,  whether  low  relative  rates  and 


srnsra,  which  it  m.iy  be  important  to  di 
Chicago,  and  | [0  urder  tu  avoid  miacoucepti'in  Bail 
about  10  per  cent,  more  than  lliose  between  Baltl-  (amirs  use  u,e  phrase  fur  their  own  pun><»»«  w  hen 

"  making  reports  to  their  stockholdera  cr  fur  tbe 
public  under  tbo  requireiniMits  ol  state  taws.  In 
Mich  reports  cost  of  moving  freight  will  be  under- 
stood to  la-  thr  actual  outlay  by  the  railroail  com- 
pany in  moving  its  freight  over  a  completed  and 
equipped  road.  Tbi.i  ouilav  w.ll  embrace  tl.c  i>»t 
oi  fuel.  Ibe  compensation  to  !>i«  n^ular  fieight 
agents,  to  freight  solicitors,  if  any.  tu  Ibe  servants 
employed  to  handle  thr  freight  and  guverti  and 
move  the  trains.  It  must  ah-o  eiubiace  the  neces- 
sary expense  uf  keeping  good  the  lr--  _l.t  ■■quip- 
mciil,  and  il  should  include  a  f.iir  |iropoftlwB  of  all 
such  cxpeiiaea  of  the  coui|iait>  a*  an-  im  uricd  for 
the  freight  and  paaseogcr  tiafhv  in  common,  such 
as  repairs  of  track,  taxes,  oflicial  salaries,  legal 
ex|>enses,  office  expenses,  general  advertia.ug,  etc. 
To  all  those  must  be  added  the  cost  of  insurance 
against  bauHj*  to  rreighl  and  freight  --quiptuenr  by 
casualties  uf  all  descriptions,  or  of  making  good 
such  losses.  If  nil  these  items  are  added  together. 
,  and  tbe  sum  total  is  divided  by  t  i  c  number  of  tans 
uld  be  an  arbitrary  standard,  and  a{  freight  moved  one  mile  upon  the  mad,  we  have 
inity  in  the  rates  would  be  disre-  M  the  result  the  average  oust  of  transporting  a  ton 

of  freight  for  one  mile  nf  distance. 

The  report  which  gives  these  items  will  also 
give  others  tbst,  s*  between  the  railroad  company 
and  its  patrons,  must  be  understood  a-  constitut- 
ing a  part  of  the  coat  of  service.    If  the  company 


will  necessarily  go  together, 
we  think  and  have  said,  tbat 


some  quest 
large  relatlv 
Though  it  is  true. 

all  the  roads  which  compete  for  the  business  of  a 
pi  see  must  treat  its  wtcreats  fairly,  and  not  subor- 
dinate them  to  the  intareats  of  rival  places ;  yet  it 
must  be  expected  that  they  will  at  all  times  have 
primarily  in  view  their  own  interests,  and  that 
their  teal  to  procure  business  will  bear  some  pro- 
portion to  the  anticipated  profits.  If  New  York 
business  is  most  remunerative,  it  will  be  sought 
most  eagerly  ;  if  not,  the  railroad  rnsnagi  rs  will 
direct  attention  to  that  which  is.  Reducing  the 
New  York  rates  relatively  to  those  of  Philadelphia 
and  Baltimore  seem  a,  therefore,  to  invite  the 
re-ads  to  favor  particularly  the  business  of  the  two 
cities  last  named.  Establishing  differential  rates 
in  favor  of  Philadelphia  and  Baltimore  holds  out 
inducements  to  the  lailroatis  to  favor  the  New 
York  trade.  The  Pennsylvania  Cum  pan  r  mav  U- 
expected  to  desire  to  carry  freight*  nasi  Philadel- 
phia to  New  York  if  it  can  be  uoij  for  the  addi- 
tional haul,  but  to  prefer  to  leave  tbem  in  Philadel- 
phia, if  fur  the  cMinsiderahle  distance  from  there  to 
New  York  it  will  be  paid  nothing  for  the  transpor- 
tation. Thus  what  each  city  asks,  appears  to  have 
some  tendency  to  enlist  the  seltu.li  interests  uf  the 
railroad  companies  against  it.  We  mention  this 
among  other  circumstance*  affecting  the  question, 
without  deeming  it  nrerwiary  to  remark  upon  it 


charges  in  proportion  to  its  length.  It  might  thus 
happen  tbat  the  charges  on  freights  from  Chicago 
to  the  several  seaboard  cities,  with  all  their  roads 
taken  into  the  account,  would  Israr  no  rmyportinn 
whatever  to  the  distance ;  and  It  is  certain  that  as 
between  the  roads  serving  the  same  city,  the  sup- 
posed principle  could  not  be  applied  at  all,  for 
they,  irrespective  of  distance,  must  conform  to  the 
lowest  rates.  The  distance  apportionment  would, 
therefore,  not  bo  an  apportionment  of  principle, 
but  only  of  rxpndii'm-y ;  and  whether  expedient  or 
not,  must  depend  somewhat  on  other  considera- 
tions, which  present  themselves  In  the  practical 
administration  of  railroad  affairs. 

It  cannot  be  said,  however,  that  distance  is  a  cir- 
cumstance without  value  in  tbe  determination  of 
railroad  tariffs  ;  it  is,  on  the  other  hand,  ono  of 
much  importance.  Nearness  to  tbe  producers  anil 
consumers  of  tbe  articles  which  It  handles  is  a 
great  advantage  to  any  city ;  and  so  far  aa  the 
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.  New  Yctflx  kinrwra  12  |»-r 
|  CONTROL.  cant,  nearer  to  those  towns.  ItilUdelpala  Uaed  Daltlmnrr 

It  seemed  to  be  taken  for  granted,  in  the  argu-  "*tCs2S'  yETxmk  sad  auosge  ta»  lias  «r 
menu  presented  to  us,  tbat  the  existing  differen-  vaaia  Ksiirc*3  u  it  muss  mcrter  m»n  uiat  ny 
tlals  bad  not  been  determined  on  any  principle.  %^%!TZ  £aZ^'&r  ^!£%JL.t 
but  that  they  were  the  result  nf  a  compromise  be-  bv  tna  Baltimore  t  otilo  sad  Ua  csaaiaseaans. 


debts,  the  Interest  paid  U|x>n  these  should  he 
Included;  if  it  bus  made  dividends  to  its  stock- 
holders,  the  amount  should  lie  included  also.  In* 
deed,  it  is  generally  conceded  thai  ihe  tost  of 
service  shnnld  rightfully  and  rquilabh  be  made 
to  include  a  fair  return  in  interest  or  dividends  on 
thr  cost  of  the  railroad  investment:  though  as  to 
what  return  ia  fair  and  reasonable  differences  in 
opinion  are  held  and  expressed.  But  for  our  pres- 
ent purposes  it  at  sufficient  to  leave  any  such  dif- 
ferences out  of  view,  and  to  speak  in  general 
terms  of  tbr  cost  principle  as  that  which  would 
measure  the  railroad  charges  by  tbe  o*>l  of  ser- 
vice, and  which  would  make  the  cost  of  service 
embrace  the  actual  outlay  of  the  railroad  compa- 
ny as  above  explained,  and  a  fair  return  in  inter- 
est or  dividends  on  the  cost  of  the  road  and  its 
equipment. 

To  alinw  that  the  cost  principle  would  be  to  the 
advantage  of  New  York,  it  beoame  necewiary  to 
show  that  the  coat  of  transporting  freight  between 
New  York  and  Chicago  was,  or  ought  to  be,  less 
than  the  cost  between  Philadelphia  ami  Chicago, 
or  Baltimore  and  Chicago,  or  at  1<  nst  ibat  it  v.  aa 
not  greater.  But  upon  thia  point,  unfortunately, 
the  information  that  was  produced  before  u*  did 
not  appear  to  be  very  precise  ur  very  accurate. 
The  expressions  of  oplniou  were,  indeed,  dear  and 
strong,  but  they  wen1  generally  aup|a»rted  by  argu- 
ment and  inference  rather  than  ley  evidence. 
Our  attention  was  not  directed  '  to  official 
reports  or  flgurra,  where  or  by  which  the 
4(5 1  actual  cost  wiui  set  forth,  leit  nthcr  to 
oat  !  the  topographical  fi-aturea  of  the  country  lie- 
,  7°"  iween  New  York  and  the  head  of  Lake  Micb'igiin. 
1  which.  It  was  said,  offered  admirable  facilities  fur 
l.oaa  the  construction  of  railroads,  which  would  be  eco- 
nomical in  original  outlay,  and  economical  al*o  In 
their  operation.  No  such  economic  >1  ma, I,  jt  wa- 
*aid.  had  been  ur  could  lw  constnif-trel  further  to 
the  smith,  and  the  unfavorable  gradn-nt*  and  crirv- 
nt-irra  mi  thf  Peniisylvaina  aii  l  the  ltalllmore  ct 
Ohio  loads  inure  than  deprive  ihom  of  all  the  ad- 
vantage* which  they  pnneess  in  shorter  distance. 
It  was  also  urged  that  another  important  circutn- 
titance  *hould  be  taken  into  the  account  when  the 
cost  is  being  estimated.  By  far  tbe  larger  pc 
of  all  the  freight  carried  by  the  trunk  Unea  is  < 
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ward  bound.  When  cost  is  considered,  the  proba- 
bility of  return  freights  muni  bp  taken  into  the 
•oonirat,  since  to  whatever  extent  the  care  whirb 1 
convey  freight  to  the  seaboard  must  be  returned 
without  loading,  the  cost  of  the  return  muni  be 
reckoned  an  part  of  the  cost  of  transporting  the 
east-bound  fre  ight.  And  it  was  confidently  aasert- 
ed  that  the  probability  of  obtaining  remunerative 
return  freight*  was  much  greater  at  New  York 
than  elsewhere  on  the  Atlantic  coast. 

To  make  out  the  earn  of  more  favorable  line*  and 
gradients  between  Chicago  and  New  York,  the 
route  ia  required,  after  it  leaves  the  shore  of  Lake 
Erie,  to  follow  Mibslantialtv  the  course  of  the  Erie 
Canal  to  the  Hudson,  and  thence  down  that  river. 
By  that  mute  a  mad  has  been  constructed  with 
few  unfavorable  grades  and  curves,  and  this  road 
no  doubt  H  or  can  be  operated  with  much  greater 
economy  than  would  be  possible  if  its  line  were 
through  a  mountainous  region.  But  if  we  take 
thai  as  the  route  for  the  freight  transportation 
between  New  York  and  the  interior,  and  compare 
it  with  the  routes  to  Philadelphia  and  Baltimore 
over  the  roods  which  carry  must  freights  to  those 
cities  respectively,  we  commit  the  mistake  of 
directing  our  alle'ution  exclusively  to  the  one  road 
which  poaaeasea  this  favorable  line,  and  ignoring 
altogether  the  fact  that  New  York  has  other  roads 
which  it  is  desirable  for  its  interest  should  live  and 
,  and  that  over  each  of  them  the  active  and 
err  hauls  and  manufacturers  of  that 
city  are  seeking  the  business  of  the  interior  and 
inviting  ila  custom.  Every  one  of 
brings  to  New  York  a  large  amount  of 
would  not  be  obtained  without  its  facilities;  and 
it  seems  certain  that  New  York  cannot  afford  to 
ignore  any  one  road,  any  more  when  it  is  settling 
ila  grievances  with  rivals  than  when  estimating 
advantages  over  them.  If,  therefore,  it  lie  demon- 
strated that  Hie  New  York  Central  and  its  connect- 
ing roads  can  transport  western  produi-1*  from  the 
interior  to  New  York  as  cheaply  aa  the  more 
southern  roads  can  move  them  to 

Philadelphia,  it  may  not  follow  that  the  interest  do  not  discriminate  between  the  cost  of  transport- 
of  New  York  would  he  subserved  bylheadop-  ing  local  freight  and  through  freight,  but  en 


supposed  to  be  sufficient  to  produce  the  result,  and  constructions  of  corporate  action  < 
official  reports  are  cited  aa  evidence  that  the  result  in  the  public  mind,  and  wh»cb  lead  to  both  public 

—  and  corporate  annoyances. 

For  all  the  reasons  assigned,  we  are  without  re- 
liable information  hy  which  to  apply  the  cost  prin- 
ciple in  the  regulation  uf  charges  of  transportation 
between  the  Atlantic  cities  and  the  interior,  and 


has  followed.  The  favorable  lines  of  the 
York  Central,  and  Its  affiliating  roods,  are  ad- 
mitted; but  it  Is  contended  that  all  the  advantage 
of  these  is  more  than  neutralised  by  greater  dis- 
tance and  the  greater  cost  or  fuel  to  the  New  York 
road*  over  those  to  the  south  of  them.  The  Penn- 
sylvania and  the  Baltimore  &  Ohio  roads  find  the 
coal,  which  rrprrsrots  the  motive  power,  in  beds 
at  various  points  on  their  lines,  and  enn  take  it  up 
for  use  at  little  more  that  the  cost  of  handling: 
while  the  New  York  roads,  on  the  other  hand,  and 
specially  the  Central,  must  transport  the  coal  for  a 
long  distance  at  a  cost  two  or  three  times  a*  great. 
This  cost  constitutes  a  very  considerable  part  of 
the  total  expense  of  moving  freight,  and  it  cannot 
be  overlooked  or  treated  as  of  little  moment. 

The  official  figures  to  which  attention  was  called 
to  show  the  greater  cost  on  the  New  York  line  are 
to  be  found  in  the  reports  of  the  New  York  Cen- 
tral, the  Erie  and  the  Pennsylvania,  made  by  the 
directors  to  the  stockholders,  to  show  the  operation 
of  the  mads  for  the  years  1HH0  and  1881 .  In  those 
reports  estimates  ore  made  of  the  cost  to  the  compa- 
nies respectively  of  moving  cue  ton  of  freight  for 
one  mile  of  distance,  omitting  from  the  calculation 
the  items  of  interest  and  profits.  The  reports. as  will 
be  seen  on  referring  to  the  not*!  In  the  margin, 
make  a  verv  unfavorable  showing;*  and  if  the 
figures  told  "the  whole  story,  and  if  we  could  tie 
assured  that  ther  were  made  by  each  company  on 


we  cannot  mv  that  the  application  would  be  to 
the  advantage  of  New  York.  Prima  facie  the 
case  seems  to  be  against  New  York,  especially 
when  the  Pennsylvania  Railroad,  which  consti- 
tutes one  of  its  moss  im|iortant  limn,  is  taken  into 
the  account.  It  is  very  manifest  that  that  railroad 
can  leave  freights  at  Philadelphia  more  cheaply 
than  It  can  transport  them  the  additional  87  milea 
to  New  York,  ana  probably  it  can  deliver  them  for 
still  less  at  Baltimore,  since  the  unfavorable  grades 
of  the  road,  to  which  much  imports; ice  was 
altachi-d  in  the  New  York  arguments,  are  all 
passed  before  Harrlaburg  ia  reached,  and  from 
that  point  the  line  made  use  of  by  the  Pennsyl- 
vania to  reach  Baltimore  ia  shorter  than  the  line  to 
Philadelphia. 

The  favorable  influence  which  the  concentration 
of  foreign  commerce  at  New  Y'ork  ought  to  have 
upon  railroad  rates  between  that  city  and  the 
interior,  may  perhaps  be  something,  for  freight 
tariffs  ought  to  be.  and  will  be.  arranged  with 


ought  to 

regard  to  the  probability  of  compensating  freights 
in  both  directions.   When  a  railroad  company  can 
have  freights  in  one  direction  only,  and  must 
„  return  its  cars  empty,  it  must  necessarily  make 

.^^i^Z^^Lim^)^^  ^^^^  transportation  we  have  an 

{;uru;1h^un^h:\vrr:;::tvrh,r:;;,r'-^:  «-  <    —  « 

pose,  of  little  value.   They  cover  loo  much  in 
some  respects,  and  too  lilll 


iv. -r  lotl 

others,  to  give  ns 
the  information  we  need.  1.  The  trunk-line  com- 
ponies  report  the  cost  over  their  own  roads  only, 
and  do  not  include  the  cost  over  the  feeder  roads; 
hut  what  we  need  to  know  is  the  cost  of  transpor- 
tation over  the  whole  line  from  western  points  to 
the  seaboard.   2.  The  companies  in  their  reports 


matter  of 


the  cost  principle  and  the  bringing 
charges   on   freight    transport alton  to 


tion  of 
of  the 

and  from  Yew  Y'ork  to  the  M  at  what 
Central  could  afford.  Prudence  would 
e  that  at  least  the  probable  consequences 
I  be  considered  :  and  If  among  these  conse- 
.__ <  should  !«•  the  possibility  of  sums  other 
to  New  Y'ork  being  found  unable  to  endure 
the  teat  of  the  coat  principle,  this  of  itself  ought 
to  raise  some  doubt  whether  the  city  of  New  Y'ork 
could  be  interested  in  establishing  it.  Now  the 
very  claim  that  is  made  in  behalf  of  the  New 
Y'ork  Centra)  route,  as  one  of  remarkable  economy, 
assumes  that  the  Pennsylvania  route  is  less  econo- 
mical; and  the  assertion  that  the  Central  can 
carrv  from  Chicago  to  New  York  aa  cheaply  as 
the  Pennsylvania  can  eaiTy  from  Chicago  to  Phil- 
Ilia,  contains  within  it — since  the  lets  la  coo- 
I  in  the  greater— that  the  Central  can  carry 
Chicago  to  New  York  cheaper  than  the 

 jsylvanut,  which  only  reaches  New  Y'ork  by 

carrying  past  Philadelphia,  can  possible  do.  The 
application  of  the  cost  principle.  If  made  under 
such  circumstances,  must  fores  the  Pennsylvania 
to  this  alternative:  that  It  mast  carry  at  rates 
which  will  not  give  to  the  company  a  fair  return 
in  profits,  or  it  must  give  up  competition  for  New 
York  business;  and  the  Krir,  whose  line 
is  also  assumed  to  be  Iras  favorable  than 
of  the  Centra],  might  be  compelled  to 
the  same  alternative.  It  probably  would 
not  be  contended  that  either  the  Grand 
Trunk  or  the  Baltimore  4  Ohio,  whose  lines  to 
Me 
long 

pete  at  all  . 

application  of  the  cost  principle.  The  natural  ten- 
dency of  ita  application  would,  therefore,  be  in 
the  direction  of  throwing  upon  one  of  the  existing 
lines  to  New  York  the  bulk  of  the  New  York  buai 
new  to  the  destruction  of  the  others,  and  to  the 
final  destruction  of  competition.  It  ia  not  to  he 
turned  that  this  is  What  New  York  desires. 
Every  great  city  finds  it  conducive  to  ita  prosper- 
ity to  secure  aa  many  of  these  avenues  of  trade  and 
travel  as  pnaalble  :  and  it  ia  certainly  not  mors  im- 
portant tJ  gain  a  new  line  than  to  preserve  one 
already  in  existence,  and  already  equipped  with 
all  those  powers  nf  usefulness  which  a  new  proji 


dcavnr  only  to  give  the  average  cost  of  moving 
both.  Bai  here  the  reports  embrace  ttsi  mud.  for 
our  purposes,  for  on  this  inquiry  we  are  Interested 
only  In  the  cost  of  mnving  through  freight.  If 
the  freights  over  all  the  nwds  were  similar  in 
kind,  and  if  the  pro|Hirtion  of  through  freight  to 
way  freight  were  nearlv  the  same  on  all.the  report 
of  average  cost  might  bo  accepted  a*  indi- 
cating the  proportionate  cost  to  each  road  of  lt> 
through  freights.  But  we  must  take  notice  of  the 
fact,  which  is  matter  of  common  knowledge,  that 
the  character  of  local  freight  is  exceedingly  di- 
verse on  the  different  roads,  and  that  the  cost  of 


handling  is  far  from  being  uniform.   If  one  coma 
pany.  for  example,  handles  coal  in  large  quantitiee 
aswayfrelght.loadingatrain  completely  at  on-  t'^vM i  h 
station,  and  moving  it  to  another  for  complete  un-        '  „ 

loading,  the  cost  of  such  business  would  furnish  ,     -  proportmn  of  all  the  car.  wbic 


familiar  knowledge  that  much 
the  largest  proportion  of  freight  is  east- 
ward-bound, and  that  large  numbers  or  unloaded 
cars  are  constantly  being  sent  west  over  ail  the 
roads.  If  the  course  of  trade  were  such,  that  any 
one  of  the  Atlantic  cities  sent  out  by  rail  as  much 
freight  as  it  received,  ita  advantage  over  the  others 
would  he  obviously  very  great  Railroad  compa- 
nies could  afford  to  make  much  better  rates  upon 
all  freights  bound  to  the  city  from  which  they 
were  certain  of  compensating  return  loads.  It  is 
prnia-r,  therefore,  that  railroad  companies  should 
lake  into  consideration  the  condition  of  things  in 
this  regard,  and  every  participant  in  foreign  com- 
merce ha*  a  right  to  expect  that  this  will  be  done. 
We  have  therefore  directed  our  own  attention  to 
the  differences  in  the  freights  received  and  those 
sent  out  by  the  four  leading  Atlantic  seaboard 
cities  over  the  four  American  trunk  lines,  and  have 
given  in  a  marginal  note  the  aggregates  for  the 
year  1880,  which  will  be  sufficient  for  the  purposes 
of  approximate  comparison.*  The  table  shows 
that  the  nr. .portion  of  freight  sent  out  tnva  New 
York  over  these  roads,  when  compared  with  that 
which  ia  received  from  them,  is  considerably 
greater  than  the  proportion  at  either  Baltimore  or 
"  hia,  but  It  is  nevertheless  only  as  one  to 
four  and  a  quarter,  and  it  is  manifest  that  not  only 


ew  York,  through  connecting  road*,  sre  so  mucfc 
nger  than  those  of  the  Pennsylvania,  could  com 
ror  New  Y'ork  business  under  a  strict 


_>aafe  and  unreliable  means  of  comparison 
with  that  of  the  local  freight  of  miscellaneous 
articles,  which  another  road  might  pick  up  in 
small  quantities  at  many  way  stations,  and  deliver 
at  as  many  more.  Dot  these  railroad  companies, 
unfortunately,  tiave  as  yet  agreed  upon  no  unl- 
form  method  of  keeping  accounts,  whereby  they 
may  determine,  by  the  s«me  standards,  the  actual 
outlay  of  the  roads  In 
would  seem  that  there  ought  to  be  no 
In  this  particular;  but  the  official  reports  some, 
times  disclose  o  i  examination  that  the  diversities 
are  very  considerable,  and  are  not  infrequently 
met  with  in  the  accounts  of  the  same  company. 
One  company,  for  example,  when  it  Is  able  to 
make  such  betterments  as  station  houses,  ware- 
houses and  side  tracks  from  its  current  receipts 


utaudsrds, 

o  differences 


without  increasing  its  indebtedness,  may  charge 
the  cost  to  operating  expenses,  while  another 
under  similar  circumstances  would  charge  them 
to  construction  account,  and  still  another  would 
include  them  in  operating  expenses  for  time  being, 
and  at  the  end  of  several  yean  perhaps  transfer 


loaded  to  New  Y'ork  return  without  loads,  but  thst 
a  much  more  considerable  number  must  so  return 
from  New  York  than  from  either  of  the  other 
cities. 

While,  therefore.  Now  York  has  an  advantage 
over  its  rival*,  in  the  larger  proportion  of  west- 
bound to  east-bound  freight,  the  advantage,  if  esti- 
mated by  the  bulk,  ia  not  very  great.  And  it  must 
be  borne  in  mind  that  these  fuur  cities  do  not  by 
any  means  furnish  to  the  roads  all  their  west- 
bound freight,  but  that  they  take  large  quantities 
from  other  towns  along  their  line.  It  may  tie  that 
New  Y'ork  west -bourn]  freights  average  highest  in 
the  freight  tariff*,  but  even  then  the  relative  ad- 
vantage of  New  York  will  probably  be  lees  con- 
siderable than  some  of  ita  advocate*  have  sup- 
posed. And  on  careful  examination  of  all  thn 
arguments  advanced  at  New  York,  we  are  not 
satisfied  that  a  strict  application  of  the  coat  prin- 
ciple, It  it  should  he  found  susceptible  of  applica- 
tion, would  be  likely  to  benefit  the  trade  of  that 


ito  rivalry  with  the  olhrr  Atlantic  cittrp. 


Ut  if  UlU  £XasCt  COftt  Of  *>< 

them to 'construction  account .for  the  pajj,  of  ^  wc„  a[tall3able,  ^id  it  be  made  the  sundard 


i  whict 

can  only  promise  at  some  time  In  the  future 


If, 


tdore,  the  coat  of  principle  were  to  be  adopted 
for  regulating  the  charges  aa  between  the  com- 
is-ting  cities,  it  would  seem  that  New  Y'ork  ought 
to  bring  into  the  calculation  not  one  road  only, 
and  that  the  one  moat  economical  in  construction 
and  operation,  but  all  the  roads  which  contribute 
to  it*  prosperity,  and  which  it  ih-airee  to  retain. 

At  Philadelphia  and  Baltimore  it  is  asserted  with 
crent  confidence  that  over  no  one  of  the  New  York 
roads  cjui  freights  be  conveyed  as  cheaply  from 
Chicago  to  New  Y'ork  as  they  can  be  over  the 
Pennsylvania  snd  the  Baltimore  &  Ohio  roads  to 
Philadelphia  and  Baltimore  respectively^  For 


anew 
ent 
dlfle 


of  stock.  Evidences  of  can  differ' 
of  procedure  appeared  in  re  port*  of 


freight  hy 


wherebv  to  measure  the  charges  as 

cities  J  We  do  not  consider  now  what 


acinous  ui  pi ^  •••  netinit  citlesJ   We  do  not  «wim<ht  now  wnai 

.rent  companies,  which  were  made  u"  Of  ]0T  £  »  ^  t  Rnd  ^ht  as  between  a  railroad com- 
their  information,  or  ror  the  purpowni  otjuuaira- ;        and  ^  ~itom  tf  (he  case  of  any  railroad 

company  could  be  taken  up  and  considered  by 
itself  apart  from  all  others,  but  of  what  is  practi- 
cable in  view  of  existing  facta.  If  the  cost  prin- 
ciple could  be  applied,  we  do  not  mo  bow  the.  rail- 
r^lcomr^of_the_cocntrv 


on  before  us.  It  i*  no  doubt  undesirable  that  there 
should  be  this  diversity  in  practice  ;  bat  while  it 
exists  it  is  necessary  to  'take  notice  of  it.  If  oon- 
cert  of  action  among  railroad  managers  could 
bring  about  a  uniform  system  of  accounts,  so  lliat 
the  offlcisl  reports  based  upon  tbem,  which  are 
made  periodically  for  the  information  of  share- 
holders, might  give  valuable  and  reliable  informa- 
tion and 
public  as 
likely  to 


comparison  to  thr 
in  methods  would  he 
ions  and  mis- 


plain  of 


it.  U  they 

ConfiniKv/  rm  page  TA 


'  Host  of  m<.vl«  frrlrht 


On  the  N«»  Ynrx  Osntral- 

i>n  ihft  Erie    

i.,.e,e  l-.-nr»>lv«aU 


tor  cms  niu*  at  d  Wanes:  £!2LI 


•  rrvstftil  Umiu-*c  hy  ih*  four  Am*-r(of*a  trunk  line  rr»»«1» 
roe*,  rear  issn. 

.x.wYors   «e»HH2  >•«£!•«« 


As  tti«  holiness  wllh  uw  Grand  Trunk  .if 
eorereit  by  Uus  rUUmi'Ol.  it  will  t»  readllr  nail 
shea  la  LbV  report*  o[  UK   th»  .la«en>eiil  la  m>»  so  tavprsWs  in  R-.it<ir.  iui  il  ■ 
pTen  is  we  re^n.       u,      w  L,ulln„        the  Grand  Trunk  to  'erj  lar«*. 


a«,«T4 
vtl.txn 
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EDITORIAL 


i  or  Sobwcrlptloa.  T  tha  fnluj  State*  ud 
la.  $4  per  annum.  Including  p..*taj:r;  all  porta  of 
*..  V  payable  In  advance  ^mlttnlKvs  at  the  risk 


l,tteror  by 


ol  jUnnlalu,   One  Inch.  12  Him.  i«f  Oner 
",,*«  .Hi,  three  month*.  117;  all  monUia, 


L$S0.  _  Sf&All  rmu  for^  lame 


Article*  ror  Pnbllcallcm  in  ibe  current  number 
«b,:*ikl  he  tv.-»l>«.l  at  the  omce  of  publication  not  later 


CONTTBXTTt 
Paos 


THE  SAINT  GOTIIARD. 


While  f.H. 
very  banqut 


■n  the  one  band  and  a  dispute  at  the 
table  between  Swiss,  Italians  and 
Germans  on  the  other,  com  bilked  to  render  the 
opening  of  the  (ruths  rd  Tunnel  an  event  from  e  ven 
a  social  point  of  view,  it  Is  now  seen  that  this  work 
has  presented  extraordinary  engineering  difHcul- 
ties,  These  have  been  overcome,  but  the  practical 
working  of  such  an  immense  tonne)  has  not  vet 
been  sufficiently  long  in  progress.  The  principal 
contractor,  Favre,  is  dead,  hut  his  estate  has  lost 
•even  million  francs.  Almost  all  the  engineers 
worked  for  very  small  remuneration,  and  are  now 


possible,  but  otherwise  given  a  suitable  inch 
In  rolling  ground  the  proportion  of  1:1 '29  was  of  tea 
used,  in  strongly  fixed  moraines  1:1, 

Strong  mason-work  had  to  be  extensively  used 
and  in  various  slope*.  When  the  condition  of 
ground  and  space  did  not  permit  the  laying  of  l)j 
ft.  talus,  and  that  good  stone  was  plenty  in  vicin- 
ity, then  1  ft.  dams,  wholly  or  partly  in  stone, 
were  built.  These  stone  works  are  very  frequent, 
and  lure  been  built  to  a  bight  of  80  metres  with- 
oat  any  mischance.  (Fig.  1.)  Even  dry  walls  have 
been  constructed  to  the  bight  of  10  metres,  with  a 
sloping  proportion  of  but  tben  the  stone  ma- 
terial was  very  fine  and  the  work  carefully  exe- 
cuted.  The  arrangement  of  these  works  is  seen  ia 


Hclxin  •>■  Uw  Advlaory 
{/onnibwior,  i. 


mo" 

n  upon  Differ         American  Water  Works 

anUal  Rate*   .  ..  m>*i  l>ns**n»i»s*cs  : 

I.nrr-..M1AI.  Dsrasraatrr  :  Practical  Kotos  imi  H 

The  81  liothanl  Tunnrl  ilruirraphlc  Hunr.fns; 

Iflhu4rul«l)  'TO       fee   F.Dr.neertnir  tur 

Now.   ?7t  |SSM. 

Pemousl  f71T«oWo» 
The  American  Institute  Qesa-ral 
■■-  a«  Eneinrer*  .272 
.  of  AlnxAmler 
lolley  trra 


or 
on 


Kalurdav.  Au*  lx>—  luDssrw.  A  brier  preftmuaary  rvenina: 
mrctratr,  at  whk*h  Uub  Institute  wUI  be  received  by  las  cttT 
ten*  of Denver. 

Xouilsy  Alls'  21— Viartt.-  Hi*.*  Hae  k  anil  Central,  with  aa 
rrcntnr  action  at  Central  City. 

Tuesnajr,  Aus.  Oeorrelown  Mano  Kjtruuni.  Keturn 
to  Donvnr  m  the  <r renins. 

WennojKlav.  A  us.  21—  Uavlvtlle.  romc  over  the  South  Park 
MAlIr.**)    Even™*  jeaston 

Thursday.  An*.  2-t    Kirananas  to  Uw  Lend.  Ilk.  mice* 

Friday,  Au*.  ^—  Kicumlon*  to  the  l.**nlvUl« 
work*.  renrliUur  Pueblo  at  111 

gstuvdar.  Aiar.  38  Poen 

Hatha*  *  Ovinia  Mmelllnn: 
Xanltoa  In  the  eienloa:. 
Sunday.  Atsr  27— Colorado  Sprttitra  and  Manltou 
Monday.  Aug.  ZS  Return  lo  Henver     Rvenlnc  receptJou. 
Tuesday,  Au*  at-Antn  rloncKituj  Wort*.    Golden  and  Ha 
-.inAllllUT  works.   ftulsa-rlptlou  dinner. 

Ueasje*  these  exeiiralouv  faculties  will  be  afforded  those 
who  'l-wira  to  ate  the  iron  and  coal  mines  of  Colorado.  And 
for  tnnae  who  oan  extetul  Ihnlr  vlalt.  an  eicurWon  to  the  Kan 
Joan  district  will  h.  ort-aulied- 

r  belrur  made  with  the  rail 


Flo.  1. 

depending  ou  the  aetisr)  of  justice  of  the  Uernian  :  Kig.  •{  As  a  rule  the  supporting  walls  should  have 
and  Italian  Governments.  had  an  inclination  of  . .  but  it  was  found  more 

The  principal  tunnel  is  14,944  metre*  iu  length,  |  advantageous  in  many  cases  to  mnke  them  verti- 
but  it  is  preceded  and  followed  by  titty -three  other  cal,  and  more  such  have  I 
tunnels,  which  bring  up  the  distance  perforated  to  lines  than  is  usual. 
40,7111  metres,  or  fully  twenty-five  English  miles.        In  general  all  the 


Fig.  8  shows  the 


iu  the  verj  be. 

sU  of  the  Rhine,  Rhone,  Reusse.  «o„  with  the  Uke 

of  Lucerne  on  one  side  and  the  beautiful  Italian  system  adopted  for  such  cutt  where  they  had  to  be 
lakes  on  the  other,  has  naturally  given  a  very  diver-  carried  out  under  too  great  a  cost.  Iron  had, 
sided  geological  character  to  the  mountain  and  however,  to  be  used  where  the  spans  were  long. 

|    Coming  now  to  the  mechanical  execution  of  the 


•tr  rsinced  r»t<w  to  mertiVn  of  the  Itwluro-  and  lad 
When  coueltHnHl,  a  •.'ireiuar  will  he 
h  of  the  crpenKs  from  dlffereut  point* 

 .    Theae  rate*  will  pruhaNv  not  exceed 

IwtvthiedH  the  resiilar  ratex,  or  alx-il  |eri.  plus  Pullman  car 
apodal  rare*,  from  Xew  York  to  Denver  and  return  Hpeeial 
fn--tllde«  an-  i-oortwrnaly  offered  by  the  roada  Ui  CWiratlo  fiw 
the  exrur*kiliM  of  the  Inittitute 

Ppraon).  propcoe.1  fur  memWrahtp  haw  the  *ame  prtrl 
lesva  aa  inemhera  with  refract  to  the  meetlntr  and  cxcuraJotaa 
Aj*  osual  at  the  meetttnni  ot  the  Institute,  ladles  are  ss- 
pf^tetl  to  he  prevent  HeveltlY-*even  Bnembeni  with  fort.  , 
three  ladles  ban-  *lem,l>  aip.lDod  their  Intention  r4  t-eine 
pn-aent  at  the  Colorado  Mretlnir.  and  It  at  expeetni  that  the 
nti'Mvlanee  will  irreatlr  exre.^1  these  number*. 

TV  unusual  attraction  offi-re.!  lnr  ihe  nunltur  retrtoiut  of 
Colorado  are  lncn-«».il  at  thl»  Unie  by  those  isf  the  braves 
Kxpositli«  nf  tniuUur  appllancea,  minerals,  tie.,  and  by  the 
unusual  foeilitir*  offered  for  cxsmlnlnc  rnlne«  and  worka, 
anil  a<i|UnifrS?  Infunnallon  ■imoemitur  Iheto 

The  rersreaenlntlvea  of  *eversl  forelirti  klajdr— ■ 
expected  to  he  pet 

SlembeTH  who 
meeting  dxiuld  at 

who  has  to  notifv  the  railrtabd  eom| 
tickets  rennjlml,  ami  the  names 
*I««-itl  r»l.»  ifferrsl.    'lh«-v  are  also  requr-ittnt 
aaeretary  pmnptt}-  of  their  IntanUo*  to  read 
meeUn** 

Prof  VC.  I  Van-liall.  who  H  well  krxiwn  by  his  lfvture*  ou 
lb*  wwutsrs  of  the  ISeyser  Cwnlry.  offers  to  conduct  a  party 
of  not  lew  thini  »o«  u»"ee  tluu.  twentj4»e.  Ihrouirh 

the  Yell.  ...lone  National  Part    Thai  trip  w,«.nl  ooraipv  from 
e  dsv*  frrnn  lienvrr  to  and  ihroiiirh 
Tile  STenter  part  of  this  Unir 
in  the  Park.   The  Sl|wliaa  of 
etl  nt  from  $475  to  9-~B00  for  each 
"  Is  trip  nosy  be  oh 


r'lti.  .' 


pre 

I  to  he  Jwvsent 

era  wtio  purpriar  attending  thla  nuwt  Inlerfwllitft 
meetiiw  «hould  at  once  w  ille  the  asrnSsry  vf  Uie  Institute. 


ad  cnrnpsnlaa  of  the  niwihei 
names  of  those  entlUa.1  to 
are  also  requested  to  inf.em 


twraty^is  u,  twenty  sine 
the  Part  and  Isu-k  to  to 
«  onld  be  spent  ■  eAinpuiK . 
th  r*  r.  .ujkI  trio  \i  v  csi-.mat. 

Kull  informattoo  ouncenuiut 
*  Marshall,  T*M 


T  H 


W  |  I 

R   P.  ROTHV,  tlJ..  lYeaMenc 

■IT  l-ark  Place.  Mew  York  City 


blend,  Ac.  Micaceous  schist  and  lime  formed  in 
many  places  the  mountain  slopes. 

The  grades  were,  of  course,  u  matter  of  great 
difficulty,  but  37,  20  and  $8  per  cent  were  adopted 
on  the  mountain  road  and  10  per  cent  in  th*  val- 
leys.. The  maximum  curve  radius  was  800  metres, 
but  the  stations  are  always  so  urratigexl  that  trains 
can  enter  on  straight  tracks.  The  line  is  also, 
where  necessary,  arranged  fur  a  dnuble  track,  but 
not  so  in  the  valleys. 

To  guard  against  avalanshes,  rolling  masses  of 
rock  sj 
lems  f 

dams  have  been  built,  but  much  yet  remains  to  be 
done.  The  normal  width  of  way  is  4  metro,  in  tlte 
valley  and  4  S0  metres  on  the  mountain  road.  The 
of  rock 


tion  wa»  adopted  from  the 
1878.  The  rubbish  was  removed  by  two  systems, 
hut  at  (loeschenrn  and  at  MM  metres  from  the 
Airolo  and  the  Hoor  of  the  small  gallery  was  placed 
on  a  level  with  the  platform  for  removing  the  rub- 
bish. 

A  great  deal  of  trouble  was  experienced  in  the 
mechanical  perforation  of  the  headings,  as  the 
vault  bad  to  be  made,  owing  to  the  nature  of  the 
ground,  before  sinking  the  heading.  As  anon  as 
the  heading  was  open  the  left  abutment  was  made 
by  supporting  the  mult  on 
allowed  the  transport  of  the  upper  to  1 
part  and  to  begin  Iu  itttack  the  hanks.  This  was 
always  done  by  hand.  The  greatest  care  was 
given  to  the  tracks  for  the  wagons,  of  which  880 
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Dynami i  was  used  in  preference  to  any  other  er- 
plnsive  at  the  beginning,  but  cxplotive  gum  was 
used  latterly.  Explosions  from  thawing  the  dyna- 
mite were  altogether  avoided  by  having  the  cart- 
ridge in  line  boxen  and  these  latter  placed  in  sine- 
lined  boxes.    Warm  water  being  put  between 


wa«her  U  brought  forward  with  the  tool  holder, 
and  turna  on  itself,  while  the  tool  strikes  without 
rotating.  In  the  backward  movement,  on  the 
other  hand,  the  first  washer  or  disk  geur*  into  the 


second.  M.  Favre  thought  he 
pressed  air  for  working  a  pump.  (Fig.  6.)  There 
ia  a  valve  at  each  end.  A  cock  with  three  con- 
duits act*  as  feeder  or  exhaust  for  the  comprecM-d 


either  washer,  thus  fixing  it  steady  and  forcing  the  air.  while  a  tube  of  smaller  diameter,  having  a 
punch  to  rotate,  and  as  it  is  the  withdraw  move-  slop  valve,  all  uws  the  escape  of  the  water.  Metal- 
lic wires  prevent  any  foreign  subs-tantre  from  enter- 
ing the  pump.  When  put  in  a  mass  of  water  the 
valves  open,  the  tube  is  filled,  and  when  the  air- 
cock  is  opened  tbe  water  is  expelled. 

The  temperature  formed  the  most  dangerous  of 
all  the  obstacles,  and  it  would  seem  that  the  very 


Oothard. 


tion  of  time,  will  be  relieved  : 

••  Be  it  ftraofraf,  itf..  That  the  President  of  tba 
United  States  be  aulliorueed  and  requested,  to  ex- 
tend to  the  governments  of  nil  nations  in  diplo- 
matic relations  with  our  own  an  invitation  to  ap- 
point delegates  to  meet  delegates  from  the  United 
States  in  the  city  of  Washington,  at  such  time  as 
he  may  sec  HI  to  designate,  for  the  purpose  of  fix- 
ing upon  a  meridian  proper  to  lie  employed  as  a 
common  aero  of  longitude  and  standard  of  time 
reckoning  throughout  the  glol>e  :  and  that  the 
President  lie  authorized  to  appoint  delegates,  i 
exceeding  three  in  number,  to  represent  the  I 
Fio.  8.  States  in  such  international  conference." 

,  the  dynamite  was  warmed  in  a  regular  bain-  j  ment  there  is  no  resistance.  According  as  the  Thr  Kiver  and  Harbor  Appropriation  bill,  aa 
marie.  In  tbe  preparing  shed  the  temperature  was  1  hole  tic* pent  tbe  piston  advances  in  the  cylinder,  passed  by  both  Houses  of  Congress,  appropriated 
kept  up  to  tbe  required  degre*  by  steam  vapor,  and  would  strike  the  bottom  If  the  Utter  remained  1  »18.743.»*7J.  On  the  first  instant  the  President 
Ac.   The  floor  was  carefully  strewn  with  fresh  immovable,  but  the  cylinder  is  made  free  by  a  de-  sent  a  message  to  the  Hon*,  of  llepresenUtivea  re- 

Ph>.  4.— 8ECTKHC  TmtOCOH  V  X. 

fclev.me/1 


A  Common  Prims:  Mi  itinuv—  The  Senate  has 
passed  the  resolution  of  which  the  following  is  the 
text,  and  it  seems  that  the  serious  embarrassment 
now  felt  in  the  affairs  of  commerce,  through  the 
absence  of  an  accepted  standard  1 


m  a  :-,  eas-Seqotn  Porhi.— Strckr  »r  Cn-ranR*  ok  Lmmhtvpinai.  Si-kkprrh, 


sawduat  every  day.  The  light  was  sent  in  from 
outside. 

Of  all  the  borers  used  that  of  Mac-Keen,  iro- 


vice,  and  the  air  is  brought  in  front.  Tbe  backward 
movement  i»  produced  by  raising  a  lever  with 
an  eccentric,  and  thus  lowering  the  piston  ;  as  tbe 
cylinder  is  not  behind  it  retreats  at  every  stroke  of 


fusing  to  sign  the  bill  and  anting  Ml  rcr  sons. 
The  principal  objection  wa.  "that  it  contains  ap- 
priations  for  purposes  not  for  the  common  def.  nse 
or  general  welfare,  and  which  do  not  promote 
commerce  among  the  States.  These  provisions, 
on  the  contrary,  are  entirely  for  the  benefit  of 
the  particular  localities  in  which  it  is  proposed  to 
make  the  improvements."  On  the  second  instant 
the  bill  was  passed  over  the  veto,  and  tbe  amount 
above-mentioned  will  lie  expended  on  the  items 


our  article  "Cheap  Motiee 
last  week,  in  the  formula,  K  = 
=  .»;  "  Hirm  Bros..' 


3.  shmild  be  K 


PERSON  A I- 


Tbe  run  is  Itmger,  and  there  is  no  escape  of  com- 
pressed air.  The  perruasiou  motion  is  determined 
by  tbe  play  of  a  cylindrical  valve  acting  on  piston, 
the  valve  turning  on  its  own  axis.  The  general 
system  of  distribution  is  favorable  to  gr**at  rapid- 
ity. The  rotary  movement  of  the  punch  is  owing 
to  a  helk-oldal  groove  in  the  tool. holder,  into  which 
■  of  a  toothed  washer  placed  in 
r  rests  anaiost  another.  In 
of  tbe  piston  tbe  llr-t 


the  piston,  as  it  used  to  advance 
front.    <Klg.  4.> 

One  of  the  greatest  difficulties  met  with  was  the 
enormous  quantity  of  water  which  broke  into  the 
tunnel  from  the  Airolo  aide.  The  whole  sou  thorn 
slope  of  the  mountain  was  full  of  springs.  The 
very  borers  were  stopped,  and  the  dynamite  forced 
out  before  it  could  he  used,  50  strong  and  univer- 
sal DM  the  springs.  In  July,  1875. 
of  water  coining  from  the 


Ms.  J.  E.  8tcntLS  ia  Chief  Engineer  of  the  Evans- 
ville.  Dayton  *  Eastern  Railroad.  The  road  will 
be  constructed  at  an  early  day. 

Carlos  Moreso  has  been  appointed  by  the 
Mexican  Government  Inspecting  Engineer  of  the 
Topolovampa  road. 

ataatfllB  Hardds*  has  been  appointed  Chief 
Engineer  of  the  Toledo,  Cincinnati  A  St.  Louis  *N. 
Q.)  Railroad. 

Mk,  Jambs  R.  Dk  RrJtEO  has  resigned  the  po»l- 
on  the  Denver  *  Itio 


OraodetN.  O.l  Railroad. 
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AMERICAN  INSTITUTE  OF  MINING  KN-  give  according  to  his  ability,  and  that  the  list  be 

large.  Names  and  money  uiay  be  sent  to  Charles 
Maodonald.  Treasurer.  53  Wall  street.  New  York 
City,  and  will  be  periodically  acknowledged  in  the 
Iron  Age,  the  Engineering  anil  Mining  Journal, 
and  the  American  Machinist-  The subscription  i« 
not  confined  to  any  class  or  profession,  but  is 
cordially  opened  to  nil  who  sympathize  with  it* 
object. 

( 'HAS.  MaCDoSALD,  1 


to  Denver  and  return  from 
New  York  City,  for  the  meeting  of  the  society  in 
Augtut.  ia  til:',  which  includes  sleeping  oara, 
both  ways.  .Saving  over  ordinary  fare,  |24V  The 
minimum  coat  of  the  entire  trip  will  hardly  be 
•230,  which  « ill  probably  prove  a  good 
Dent  far  nil  who  decide  to  go. 


a  filtering  gallery  along  the  bank  of  Hack  Creek. 
Two  wells,  100  ftl  apart,  are  connected  20  ft.  below 
the  surface  bv  a  dry  atone  culvert  <  ft.  in  diameter. 

A  Cope  &  Maxwell  Meant  pumping  engine  lifta 
the  water  200  ft.  into  a  stand  pipe  SO  ft.  in  diame- 
ter and  110  ft.  bigh.  Thin  given  a  head  of  220  ft. 
at  the-  centre  of  the  city. 

Distribution  in  by  80  utiles  of  cut  iron  pipe  of 


from  24  to  (Mn 
200  gutea  and 


(Jijmt 
tai 


er.  with  240  fire  hydrants. 


iron. 


IN  MEMORY 


OK     ALEXANDER  LYMAN 
HOLLEY. 


Ni.w  York,  June  14,  imt. 
Dead  Sm  :  After  the  death  of  Mr.  Alexander 
Lyman  Holley,  tlie  American  Society  of  Civil  En- 
gineers,  the  American  Institute  of  Mining  Engi- 
neers, and  the  American  Institute,  of  Mechanical 
Engineer*,  in  each  of  which  he  was  a 
member,  appointed  special  com  mi  I  teen  to 

in  hunor  of  hia 
Theae  committor,  have  united  for  com- 
i  action  an  a  joint  committee,  and  thin  joint 
committee  ha*  appointed  the  undersigned  a  sub- 
committer,  with  authority  to  iwuc  the  present 
circular. 

Both  the  character  and  the  career  of  Mr.  Holley 
marked  him  as  a  true  representative  of  the  highest 
type  of  American  engineers.  Without  underval- 
uing the  great  advantages  of  foreign  travel  and 
culture,  we  deem  it  a  significant  circumstance  that 
our  departed  colleague  waa  educated  in  American 
schools,  and  bred  in  American  practice.  When  be 
abroad  from  which  so  many 
>  to  flow,  it  wna  withalhnr- 
>cd»,  in  his 

of  the  arts  with  which  he  waa  con- 
I  the  astonishingly  numerous  Mid  varied 
Kites  of  inquiry  which  he  pursued  had  one  element 
in  common — the  dominant  purpose  of  hia  life— 
to  gather  for  the  benefit  of  this  country  the  best 
fruits  of  skill  and  experience  abroad.  Our  rait' 
way  practice,  our  ordnance  system,  oar  steel  man- 
ufacture, and  many  incidental  point*  in  our 
mechanical  engineering,  were  successively  illumi- 
nated by  his  skillful  analysis  and  criticism,  and  en- 
I  with  the  treasures  he  bad  wisely  selected 
,  as  well  as  the  fruils  of  his 


R.  W .  Raymond.  Sub-Con 
J.  C.  Baylta,  \ 

[We  publish  the  above  circuuir,  because  we  feel 
that  a  great  many  civil  engineers,  who  otlierwiss 
might  not  receive  it,  will  feel  it  a  privilege  to  con- 
tribute something  to 'the  memory  of  Alkxaxdkr 
Lyman  Holly.  It  is  not  necessary  that  we  add 
anything  that  we  could  say  to  the  above  circular. 
—Ed.  Eko.  Nkws.] 


Service  pipes  are  of  lead  and  of  gal' 
The  population  in  1080  was  20.729. 
The  works  have  cost  •380.000.  which  is  the 
amount  of  the  bonded  debt 

The  works  have  just  gone  Into  operation.  They 
are  controlled  by  the  trustees  elected  by 
vote. 

Edward  Gwynn  Is  the  Superintendent. 

(TO  BB  OONTIJd'KII.) 


THE  HISTORY  AND  STATISTICS  OK  AMERI- 
CAN WATER-WORKS. 


BY  J. 


«.  l'sWK8.  M,  A  St.  HOC.  ti  g. 


(Continued  /ros»  page  2*3.) 


As  an  active  and  enthusiastic  laborer  for  the  ele- 
vation of  the  profession  through  the  harmonious 
co  operation  of  its  members  in  this  country,  and 
as  an  inspiring  instructor  and  sympathetic  friend 
of  young  American  engineers,  his  influence  waa 
scarcely  less  important.  The  unanimity  and 
extent  of  the  expression  of  sorrow  at  bis  death 
might  be  called  national,  had  they  not  been  aug- 
mented by  so  many  voices  from  beyond  sea. 
Finally,  his  personal  virtues  and  attractions 
ay  well  delight 
No  atom  of  envy  or  detraction 
alloys  the  praise  which  all  are  eager  to  bestow 
upon  bim.  Alike  in  private  and  in  public  life,  be 
wan  beloved  as  much  as  he  was  admired. 

It  was  mitural  that  from  many  quarters  the  sug- 
gestion should  come  of  a  memorial  more  j«  rmn 
nent  titan  words  to  a  life  so  worthy  in  itself  and  so 
fruitful  of  blessing  to  a  uatlon.  In  obedience  to 
this  suggestion,  and  after  due  consultation,  the 
following  plan  has  been  udnptrd: 

It  is  propoM'd  to  croi*t  in  the  Central  Park  of  this 
city  a  monument  to  Alexonder  Lyman  Holley,  con- 
sisting nf  n  suitable  pedestal  in  s-Ione.  with  arcbl 
lie  decoration,  surmounted  bv  a 
in  hr-mre.  The  c.»t  of  the  whole, 
executed  by  the  b.-t  obtainable  skill  and  after  de- 
signs to  ho  approved  by  the  joint  committee,  will 
bo  ohont  $10,000,  Before  further  steps  are  taken, 
it  is  desimble  t«,  ase.  rtsin  by  actual  subscription* 
the  amount  of  money  which  uiay  be  relied  upon; 
and  for  this  purpose  the  present  circular  is  t*suisi, 
In  order  that  the  opjKjrlunity  of  t-'ikiug  pint  in 
this  testimonial  may  he  exten'h-tl  to  great  a 
numls-r  as  possible,  subscript ions  will  ls>  received 
from  nil  who  desire,  to  contribute.  No  limit  has 
been  fixed,  a*  it  is  desired  that  each  subscriber  I 


CCCLXVin. — FREDERICK  CTTY. 

Frederick  Citv,  Maryland,  is  on  level  ground  in 
a  las  in  2H0  ft.  above  sea  level,  in  a  valley  inclosed 
by  the  Catoc-tin  Mountain  on  the  northwest  and 
the  Linganore  hills  on  the  east.  Carroll  Run.  a 
small  stream,  flows  through  the  centre  of  the  city. 

Settled  more  than  a  hundred  years  ago,  it  was 
incorporated  aa  a  city  in  1H05. 

Water  works  were  built  at  a  date  which  it  has 
nut  been  pusaJtde  to  ascertain,  by  a  private  com- 
pany, taking  the  supply  from  Saw-mill  branch  of 
Carroll  Run.  and  from  springs  on  the  Mount 
Philip  farm. 

I  These  works  were  abandoned  some  years  ago, 
and  a  supply  was  introduced  by  the  city  from 
urns  springs  in  the  CWtuctut  Mountain  and  two 
artesian  wells,  from  which  the  water  is  conveyed 
by  covered  drains  to  a  receiving  house,  and  thence 
by  4'j  miles  of  fl-in.  cast-iron  pipe,  with  a  fall  of 
13*  ft.,  to  a  reservoir  built  on  excavation  and  em- 
bnnkment,  ISA  ft.  square  and  17  ft.  deep,  and 
lined  with  brick.  It  contains  1.900,000  gallons,  is 
a  mils  northwest  of  the  city  and  75  ft.  above  it. 
In  1880  an  additioual  supply  was  procured  from 
the  Oeeat  Tuscarora,  a  mountain  stream  6'j  miles 
from  the  reservoir,  to  which  the  water  is  conveyed 
through  an  K  in.  cast-iron  pipe  with  a  fall  of 
273  ft. 

Two  lines  of  10-in.  pipe  conduct  the  water  from 
the  retervoir  to  the  city.  Distribution  is  by  cast- 
iron  pipe  of  the  sues  and  lengths  of  which  so  data 
ar»  obiainahle.  Neither  is  the  number  of  fire  hy- 
drants and  of  taps  known. 

The  population  in  1880  was  H,4Hfl.  The  daily 
consumption  in  1881  was  408,200  gallons. 

The  cost  of  the  works  cannot  be  ascertained. 
The  bonded  debt  Is  (70,000  at  &  per  cent.  Interest. 
No  further  financial  statistics  are  given.  George 
Ebcrt  is  the  Superintendent. 

UCCLXZtX.— BOVERVILLE.  N.  J. 

Somexville,  New  Jersey,  in  hit .  40  3.Y  N. ,  long. 
SV.,  Is  on  undulating  gruund  on  tbe  Raritan  River. 
It  was  settled  about  1H0O. 

Water  works  were  built  bv  a  private  company 
in  1881-3,  after  the  plans  of"  George  H.  Plenum, 
C.  F...  taking  the  supply  from  the  Raritan  River, 
which  Hows  through  a  red  shale  district  and  is 
much  discolored  except  in  verv  dry  weather.  The 
water  used  is  filtered  by  four  'mulHfold  filters  of 
the  Newark  Filtering  Company's  ty|>e.  each  li  ft. 
in  diameter  and  8  ft.  high,  which 'are  stated  to 
have  n  daily  capacity  of  l..VMi,0UO  gallons.  It  is 
then  immpod  by  a  VVorthington  duplex  pump.  ;>f 
12-in.  Isire  and  8',-in.  stroke,  driven  by  a  44- 
in.  UlTel  turbine  wheel  under  14  ft,"  head. 
There  is  also  a  steam  pump  of  the  same  dimen- 
sions. The  water  is  pumped  Into  a  stand-pipe  of 
10  ft. diameter  and  1& ft.  high. 

Distribution  is  by  O'j  miles  of  cost -Iron  pip* of 
from  12  to  S-in.  diam.ter.  with  42  file  hydrants, 
2-ri  gules  nnil  ISO  taps.  Tlie  town  puys  ($28  per 
venr  for  each  iim  hyilmnt.     Service  pi|s.-s  are  of 

lend. 

The  population  in  1**0  was  4.R2n,  oml  in  1x^2, 
3.  ISO.  The  dully  consumption  Is  SOO.OuO  gallons. 
The  woi  k»  have  ■  <et  *.W.IHK>, 

A.  V,  D.  Honeyman  is  the  Secretary,  und  *t, 
Blrpn  Smith  too  Superintendent. 

CVCLXXX  —  spRlMiFIRI  t>.  i>. 

Springfield,  Ohio,  in  lot.  80    M   W..  long.  K4 
W.,  is  on  gently  undulating  ground  on  Lcigonda 
Cri^k.    Setthsl'in  psnj,  it  w,i>.  ineurporiited  as  a 
villngr  in  1827.  and  ns  n  city  in  18 — 

Water  works  wen-  built  bvtheeitvtn  lssi-2after 
pluns  of  J.  D.  Cunk,  C.  E.,  taking  the  supply  from 


CoRBKcnoss.— July  29,  1882.  p.  203.  H'aeo.  fiird 
paragraph,  for  "the  pressure."  read  "Are  pres- 
sure. Page  263  in  seventh  line,  first  column, 
read.  "  Expenses,  including  interact,  $.2,800." 


AcKNOWLXixiMKNTK — The  receipt  of  statistics, 
as  follows,  is  acknowledged  with  thank*  ;  From 
George  H.  Pierson,  C.  E-,  statistics  of  tb* 
water-works  of  Soroerville,  N.  J.  Ftoro  H.  L.. 
Schlater,  superintendent,  report  of  the  water- 
works  of  Meriden.  Conn.,  for  1881.  From  H.  O. 
Hidden,  superintendent,  report  of  the  water-work* 
of  Lowell.  Mass..  for  1881.  From  J.  D.  Moler. 
city  engineer,  statistics  of  the  water-work*  of 
Springfield.  Ohio. 

CORRESPONDENCE. 

PRACTICAL  NOTES  ON  HYDROGRAFHU' 
SURVEYING  FOR  ENGINEERING  PUR- 
POSES— CORRECTION. 

Porylakd,  Me.,  July  SI,  1883. 
EDITOR  ENOtSKBRDtO  News: 

I  inclose  a  few  cornwfton*.  July  29.  1888. 
page  237,  near  head  of  first  column,  for  "  beach 
marks'*  read  "  bench  murks." 

Middle  of  second  column,  for  "  diligently"  read 
"  deliberately." 

Page  258,  bottom  of  first  column,  for  "  an- 
nounced" read  "  amended."   Near  bottom  of  see- 
on  I  column,  for  "carry  the  teJemetric"  read 
"  carry  the  telemeter."   Near  middle  of  third  col- 
umn, for  "  pair  of  ranges,"  read  "  set  of  ranges." 

truly,  A.  C.  Both.  C.  E. 


TWO  WESTERN  TOWNS. 


The  two  smart  towns  of  Fargo  and  Morehead 
look  at  each  other  across  tbe  muddy  Red  River 
ditch  with  jealous  eyes.  They  will  uot  bridge  tins 
stream,  because  each  is  afraid  the  other  would  profit 
by  a  convenient  crossing.  Vehicles  ferry  over 
on  a  rode  Hat-boat,  worked  by  hand-power  applied 
to  a  rope  stretched  from  bank  to  bank,  and  pedes- 
trians are  beholden  to  the  railroad  company  for 
tlie  use  of  its  bridge.  Morehead ,  the  Minnesota 
town,  ha*  three  thousand  inhabitants  ;  Fargo,  the 
Dakota  town,  boasts  of  six  thousand,  ami  style* 
itself  the  Hod  River  metropolis.  Both  welter  in  a 
sea  of  black  mud  in  the  season  of  the  tbaws  and 
nuns  ;  both  are  largely  devoted  to  speculation  in 
lota  and  land,  and  both  are  equally  unattractive  to 
tbe  eye.  They  are  in  reality  a  single  town, 
commercially  speaking,  and  a  remarkably  pros- 
!  petrous  one.  too.  The  railroad  system  has  mode 
!  them  the  business  center  and  distributing-point 
(  for  the  entire  Red  River  Valley,  and  out  of  their 
.  present  jmnble  of  muddy  streets,  cheap-pine  cot. 
tunes  and  shanties,  and  vacant  lots,  saloons,  stores, 
and  lumlsT-piles,  will  grow  up  a  handsome  city  of 
fiftv  thousand  inhabitants  witnin  the  present  gene- 
ration. Already  there  is  a  handsome  hotel,  rejoic- 
ing in  the  architectural  islditicsof  thel^ticcn  Anno 
craw,  n  stn-et  railway,  mi  electric  tight  compuny, 
water-works,  hair  a  donen  tanks,  a  dally  news- 
nais-r,  a  number  of  creditable chutches  and  school 
I  buildings,  and  a  few  pretty  dwelling*.  Real  estate 
;  speculation  runs  wild.  Visions  of  n*orond  change- 
have  turn.*!  the  bends  of  the  inhabitants.  Tbe 
'talk  is  all  als.ut  lots  and  values— how  much 
I  this  or  that  corner  is  worth,  what  .buns*  paid  for 
his  -trip  of  mud.  or  whul  .Smith  holds  his  nl.  The 
n  ill  . -slllte  agents  have  their  offices  in  the  hotels, 
in  order  to  watch  the  arrival  of  ciunts  und  seize 
upon  the  sup|«»ed  capitalists  seeking  investments, 
or  the  immigrant  looking  for  a  f;>rin.  So  well 
dressed  stranger  need  wait  long  for  the  offer  of  a 
fi.s'  ride  about  the  future  city  and  a  vmhuihlr 
guide  to  explain  the  many  choice ois-nings  waiting 
for  him  and  his  money.— "  77ic  Arte  Ai/rfAirfsf. 
hij  r".  V.  Smallri/,  in  the  Miilmimmer  Ilulutay  Cen- 
tury. 
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if  ar<  <i.'„. pUiu.<l  to         .1  in  DWse 
column,  m,  lr«i  of  later***  'Aal  May  (w  /erniesWrf  ... 


OAS  AND  WATER 


Wattoi-  Arange. 
ration  th*  wn. 
It 


BMOKLT3f    (N.  Y.l  SlTITLT 

rotate  have  bmi  made  to  put  In 
pumping  engine  at  Springfield 
of  a,ix*J,0<»  gallant. 

iLUXols  Atmuil  WgLLH  — The  utdu  wrtl  now 
being  sunk  at  th*  new  Mty  ball  in  Ottawa  has  reached  a 
depth  of  1776  feet.  They  are  di>w  in  sand-rock  and  have 
a  good  Mi > Mr  of  water,  and  are  averaging  about  10  ft. 
per  day.  They  hare  about  i»  ft-  further  to  bora  be- 
lory  chairing  the  sandstone. 

Saw  KNOTS*  —  The  new  engine  for  tbe  PhsratxvUl* 
(Pa.  I  water-works  will  be  rcau v  in  NoT«nber.  It  will 
have  capacity  to  throw  1 .500,600  galloo-  a  day. 

Watch  Wowm  Wanted.— A  deanatch  from  Wabaab, 
lod  ,  tayt: 

Tbe  water-work*  <pi*»*tlon  Is  aic-Uu  iMuz  •Kit»t*«.l  In 
this  city.  Tbe  profrct  oi  obtaining  a  aippW  *vt  water 
Irwin  tbe  Wk  well  north  of  the  cftv  baa  been  abandunpd, 
as  tbe  flow  was  entirely  too  small  Tbe  City  Council  i* 
E  a  •cbeme  for  t>uiii|'fu«  water  frutn  the 
1  it  la  eery  likely  that  an  alWtioa  to 

 •  the  people  want  water  works  will 

be  held  within  the  next  thirty  day*. 

'axauai  Watch  srrn.Y. — The  n,u»a- 
HitiiBri*  -nt  >u|>|>]v  r.f  water  ia  now  being 
ore  vitiate*.  The  present  water-work* 
five  year*  ago,  and  tbe  water  la  drawn 
aituate  northweat  of  Mr,  MrUaxtfr'o 
pally  by  spcinga,  but  the  .apply 


RIVERS   AND  HARBORS, 


bought  to-day  hv  Jams*  F.  Young,  of  Chicago,  for 
$87,000.    The  road  will  be  bonded  for  tSOO.QOO  and 


West  Washington  by  order  of  Ul* 
Mo>.r  Raii.rhar.ir,  and  commenced  operation* 
Easnv's  wharf  npon  tbe  Itenrgetown  rbaniwl.  The 
drrdgings  arc  carried  down  upon  the  mud  scow*  to  the 
Hate  below  Aoalostan  Island  Instead  of  being  dumped 
U|«m  Hi.  Hat-  I.  l.-w  I"-",;  Hi  Big...  a«  was  .1.  n-  i'i  I  m>  r 
v«wr*  It  Is  thoiuzht  that  by  tbe  I 
pr  lation.  atill  available  for 
exhausted  tbe  new 


It  ia  tli. night  that  bT^ta<  tia"'  when  the  appro- 

MiinpUoa  of  the  work  in  tbe  Wa»blngton  channel. 
The  KaKKAKKE  Rivaa  —Pn.fess.ir  Campbell,  who  baa 
barge  of  tbe  Kankakee  valley,  urnler  direction  of  Qov 


extended  to  Creve  Ctettr  Lake,  tbe  81.  Louis 
water,  and  to  St.  Charles,  on  tbe  Meramer  River. 

Uexkmc  Roane—  A  despatch  fruiu  Matamoraa  to 
the  St  Isuula  f/lotWseinncrts/  give*  Uir  following  ac- 
count of  the  progress  U-iritf  ma  o  on  the  railroad"  In 
Mexico :  The  various  railroad  enterprises  unr  tha 
Republic  are  generally  iwosrrrsaing  favorably  The 
Ontral  Railroad  has  reached  Celaya  un  l««  Southern 
Division,  and  on  tbe  northern  end  they  are  but  about 
thirty  railra  from  Chihuahua.    Their  aide  competitor, 


id  tr- 


adable for  tlie  prearnt  work,  n  entirely 
new  appropriaUon  will  penult  the  re- 
work  In  the  Wa-blni 


rroor  Porter,  ia  now  engaged  in  that  aurvey  for  tbe  par 
posse  of  digging  a  new  channel  for  tbe  Kankakee  river, 
by  which  It  b  proposed  1 1  reclaim  from  HtXi.Ouu  to 


1  ORgVILLE 

lion  of  getting 
agitats.1  In  tbe 
were  built  four 
from  a  reeervoi 
property,  fed  | 


thus  obtained  la  quite  intnifncient  for  summer  conaump- 
tVm.  Last  year  tlila  want  waa  first  noticed,  and  again 
tbia  yeiar.  There  are  two  plana  now  under  cnaldem- 
tfcm  :  the  first  ■  to  obtain  an  additional  supply  of  water 
l  Farkilale  village,  for  which  proper  preparations, 
the  reservoir  at  Farkdale  waa 
essnatrueted,  aa  there  fs  an  opening  where  a 
aeennd  pipe  can  be  attarnrd,  and  rixitn  fsir  a 
eecood  aet  of  engine*-  Tbe  contractor  to  whom 
tbe  matter  li*«  Iseeii  .ubmitled  t«era  to  lay  a  10  inch 
s  from  Farkdale  to  VorkviUe  for  MO.OOO.  and  it  us 


.nu  and  if  it  doea  not  vi.  Ul 
r  ly-Uicre  are  Do  mi-alla  of  knoeicg  at  preaent^tben 
tpe  would  Is*  ran  to  Lake  Hlmose  at  a  cuat  of  tSSO,- 
Concerning  the  question  of  dralisage.  It  h  ojii- 
unded,  in  uppoaitioa  to  the  majswity  of  tbef.-ounrtl.that 
a  drain  tbrougb  the  Univeraitv  Creek  wanld  coat  aa 
mora  aa  to  drain  down  tbe  ravine  mm  the  Roeedale 
OwekA,  whilst  it  would  only  be  an  outlet  for  a  few  acres 
at  that  west  end  of  the  village  ;  an  that  drainage  by  the 
ravine  would  be  preferable,  aa  it  would  drain  the  whole 
village.  It  Ik  thought  tbnt  a  main  drain  from  tbe  ex- 
treme west  of  the  village,  laid  due  east  would  cam*  off 
all  drainagn,  botb  north  and  south,  Independently  of 
Toronto.  Mr.  A.  Harvssy,  of  Roaedale  Road,  has,  been 
J  by  tbe  Yorkvlllo  Council  to  confer  with  the 
•  Corporation  reapecUi 


water. 


Thx  Txt.xrnnig  in  Touobto— Th*  new  telephone 
Bjsts'tu  essnnertlng  the  different  sstatlona  and  call-laixes 
la  various  parts  of  th*  city  with  tbe  central  depot  la 
working  admirably.  When  tbe  Central  Station  la  sig- 
naled a  Utile  red  Indicator  drop-,  showing  the  depot  de- 
siring siinnsssrtioti,  Use  pniwljile  twiiig  tl»e  wiiise  at  used 
by  hotel  Indicators 

S«w  Ktxrratc  ( 'our axikk.—  Tbe  following  eotn- 
pansea  have  filed  articles  of  incorporation  at  Albany, 
%'  Y. :  Tbe  Oswego  Electric  Light  A  Power  CompaDv; 
capital,  t«l,(»Ki  Tbe  Parker  Elet-lrlc  Mantlfarturit'ig 
Cssmpaov.  of  UUIe  Palbs:  C|,ll:il.  fto.OtS)  The  I'niisn 
View  Company,  of  Rochester:  caplul,  t-vi.tUKt.  The 

MerchanU*  District  Telegraph  fli  Burglar  Alarm  Com- 

|sany,  of  Sew  York. 

Paris  BUMMCUU,  Awaiums.-  Uixdox,  Aug,  2  — 
Atussng  the  awards  tn  exhibitors  at  the  International 
Electrical  Exhibition  at  tbe  Crystal  Palace  were  the 
following;  A  diploma  of  honor  to  tbe  Anglo-American 
Cable  Company :  a  gold  modal  to  Prof.  T.  A.  Edison  for 
lighting  apparatiis,  etc. :  a  gold  medal  to  the  Anglo- 
American  Brush  Light  Cocnpanv  for  the  llrush  dynamo 
machine  and  arc  lamp:  a  goM  mesial  to  the  White 
House  MIIIm,  of  Hoossac,  S.  YV.  for  a  slyrsamo  nsacfaine: 
a  gold  medal  to  the  Direct  United  estates,  Cable  Csim- 
pany :  a  gold  mesial  to  Prof.  A.  E.  Lsolbear,  of  llssstrsn, 
for  an  electrsjetutic  telephone,  arid  a  silver  medal  to  the 
Philndeliihla^Ilyiiamir  C-.tuoany.    Ntunerous  awards  to 


1 ,000.000  sc 

8TREBT8,  DRAINAGE,  ETC 

PanrtsssAtjt  ma  Hcwaa  W i iax  —The  City  Council  of 
Grand  Forks.  Dakota^  will  receive  proptsaabt  until  Aug. 
H  for  the  constroctaon  of  a  sewer  on  Lie  Hers  avetiue, 
from  Sixth  street  to  tbe  Red  River  of  the  North,  a 
dMUuKw  of  about  1,700  ft.,  and  IK-ln,  pipe  with  man 
boles  and  ratrh-haaina  rsocsarate  bids  may  be  made  for 
the  pipe  or  excavation.  Plana  and  specifications  may 
be  seen  at  tbe  office  of  the  city  engineer,  arid  iiedflce- 
lluns  will  tse  sent  on  applieatlou- 

Ktriet  I MpnovKatBSTB  lit  Wa&hi?(gion. — Lender  the 
recent  aupropriatson  act  for  the  Illatrirt  of  Columbia, 
tlie  District  I  Vimmliwioners  nave  prepared  propnsnls  for 
the  improvement  of  several  streets  in  this  city,  the  ap- 
proximate estimates  of  which  are  as  followa:  Asphalt 
pavements— Sew  Jersey  avenune,  from  D  street  north 
to  M  street  north:  Massachusetts  avenue,  from  1st 
street  north  to  3d  street  west;  Rhode  Island  avenue, 
from  9th  west  to  lath  wast:  New  Hampshire  avenue, 
from  M  street  north  to  Dupont  circle :  Pennsylvania 
avenue,  from  Wsxhlngtoa  circle  to  kVtth  street  wswt: 
\Mi  street  weat,  from  If  street  north  to  Itoundarv,  lid 
stres't  east,  from  lVnnsyivsnia  avenue  to  1)  street  ssxith , 
D  street  south,  from  8d  street  east  toild  street  east:  5th 
street  east,  from  East  Capitol  street  to  Pennsylvania 
avenue;  K  street  north,  from  Sew  Hampshire  avenue 
toWtth  street  west;  :t8d  street  west,  from  N  street 
north  to  P  street  north.  Tbrw  streets  are  to  be  rriiavi-cl 
asphalt,  aggregating  Sl.tKiU  asiuare  yard*,  end  the 
w/th  gultets  acHl  railroad  track  with  granite  blocks, 
tbe  gutters  aggregating  7,atM  and  the 
railroad  tracks  1,604  w|uar«  yards  of  granite 
block  pavement  respectivelv.  the  granite 
blocks  wiQ  be  furnished  by  tbe  District  for  all  street* 
west  of  7lb  street,  from  Uie  projwrty  yard  at  Is  street 
northwest,  and  at  the  Oth  street  property  vard  for  all 
(streets  east  of  Ttb  street  west.  Asphalt  block  pavements 
are  to  be  laid  on  Into  street  west,  from  Pennsylvania  ave- 
nne  to  B  street  north  ;  -1th  street  east,  from  Penus>  lvania 
avenue  to  Kaat  Cstptuil  street;  >ll*tb  street  west,  from  N 
street  north  to  P  street  north,  aggregating  1 1, 1 10  square 
yards.  Granite  block  pavement  is  to  be  Laid  on  F  street 
south,  from  Half  street  to  \  ^  street  nest.  This  work 
i  embraces  the  grading.  Including  haul,  of  b.trsO  ruble 
varus  of  earth,  taking  up,  rejoiating  and  resavlng  of 
»,:£»  lineal  ft.  of  6-m.  blue  atone,  laying  of  tiTO  lin- 
eal  ft.  of  new  o*in.  blue  stone  curb,  taking  up  and  re- 
laying 3. 1H0  lineal  ft.  of  ltt  in.  gwtter  flag,  laklnc  up 
and  relay  ir,g  -.'.i>ki  lineal  ft,  KMn.  gutter  Aag,  laying 
3. ism  i  square  yard*  new  brick  sidewalk,  taking  up  and 
relaying  OeH.i  wiuare  yards  brick  sidewalk,  building  four 
rece'iviug  basins,  laying  1900  ft  IS  In.  newer  pipe, 
laving  tsiuare    yrsls    granite    block  pave- 

I  ment,  and  the  taking  up  ansl  relaying  HOC  sous  re  yards 
of  granite  block  pavement.  Tbe  granite  blocks,  new 
curt*  ansl  sewer-pipe  will  be  furnished  bv  tbe  L>istrict. 
North  Capitol  street,  from  K  to  K  streets,  is  to  be 
-X)  cubic  yard*  of 
hero  yards; 
curb;  tak* 
6-in.  blue  stone 
cobble 
sidewalks, 
brick  aide 
in.  gutter  nag;  taking 
lS-in.  gutter  uags:  tak 
Ing  up  and  relaying  l,6o7 lineal  ft,  loin  crowing  Bag: 
setting  a*>  lineal  ft.  <t-iu.  granite  circular  curb,  building 
foot"  receiving  basins;  rebuilding  three  do  ,  and  laying 
SOU  lineal  ft  of  12-in.  sewer-pipr.  The  District  fur- 
ntshes  the  curb,  tewerplpe,  bncksand  all  other  material 
siTfssrt  for  the  work. 


luiilriaul,  at  [iresent 
twenty-efx  or  twenty- 
to  a  little  place  called 
a  had  stretch  of  over 
-ater,  to  cross  before 
ountry.   Work  ha*  about 
lack  of  laborers,  the  men 
mionanagerocut  of  tbe 
with  an  abundance  of 
arkmen,  Unit 


ing  up  and  relaving  a. ,  S2  lineal  ft.  of  5-in.  blue 
curb:  taking  up  and  relaying  1, 730  rquare yards 
gutters:  laying  K.loO  square  yards  brick  oiotei 
taking  up  Slid  rs  laving  1 , 1  rdJ  «s|nare  yards  lirsrk 
walks,  laving  1.O07  lineal  ft.  la  '- 
up  and  relaying  3.507  lineal  ft.  1 
lug  up  and  relaving  1,667  lineal 


IS  AMERICA, — The  Central  and 
ulb  AtDernwnC*lslMCoti»|*»nv.  wlUi  wire,  touching 
_  polnu  on  tbe  Mexican  and  Central  Amei-iran  csatat, 
crossing  the  lstbmua  osl  Panama  and  extending  along 
UV  wi-vteni  coast  of  South  America  to  Callno,  an- 


l- that  their  lines  will  be  comisleted 
open  to  luibllc  uae  by  the  chsse  of  On*  pivnent 
Connei'tioii  will  la,  made  at  Galveston  with  tbe  W 


Union  Telegraph  ComiMny.  and  at 
Transcontinental  and  Euatern  telegraph    syslinis  of 
fiiuth  America,  no  Ihst  tbe  t.so  continents  of  the 


will  1»>  In  ( 


RAILROADS. 

glMUtl  Railboad  l.NCORrOKATgn.— Tbe  Mmnswpolia 
&  St,  Paul  Street  Kallwav  Companv,  «1.UMJ,000  capi- 
Inl.  has  lllesi  artlclea  of  incorporation  with  tbe  Secretary 
of  Stale.  Tbe  object  of  the  ccrporation  la  to  run  a  mj- 
torllne  between  the  two  dues  to  connect  »llll  Lnke 
Coino,  and  to  operate  a  b-'segrapb 

Railroad  Statibticw.  —  Who 
tbe  railways,  the  blnatsxl  capl 


apb  awl  telephone  syatesi 
ho  gets  Uio  mist  out  . 
iltalSts  who  have  tbe  in 
Iden.-e  to  build  tb.  m.  or  tb'e  downtrislden  i^iple  who 
il»  on  lh.  ni  and  .hip  by  them  at  astonishingly  damp 
te*  and  tbe  vast  army  of  men,  w,  men  and  chihlren 


1m- 


Tlle  bii*iisoss  of  the  Western  LJnion  Tclcgrnish  Com- 
pany is  showing  a  large  IncTeuse.  The  uumberof  mes- 
sages handled  al  the  wain  oflk*  average  70,000  per 


Let  tt*  see.    In  round  numbers  in 
TjsTmilwny.  wn«l  IVAyW^OOCi.  nnmnK) 
Ll!.Mi!tcrI  .T«n'LdrU|™ 

They  paid  their  sluckbolds  t>  in  divt.hm.1a  tW,**, 
000. 

tVbnl  fanner,  out  of  every  llOOwhR-h  hcreo-ivea  for 
hlss'Mfe,  ).ava  hss  Ul.orera  ftSi.  Ibe  holders  of  his  molt- 
cag.,  »I7.  p'uta  iuio  other  nrcwary  oiillayH  *t<.  nu.1 
kc-na  only  ,12  for  his  capital.  lals.r  and  risi  I  Not  one. 
— /(airsm'y.lor. 

A  NAiutow-GAfoi  Road  Sold  — St.  Lorm.  July  S7. 
-Tbe  Wert  End  narrow-gang,  ixdld,  17  mile,  iong,  was 


the  San  Louis  Pobj 
laiigulsbes.  Tlicy  have  K.m< 
eight  miles  of  road  ccinplsvt« 
Buena  Vista,  and  now  have 
twenty  lire  miles,  without 
rat-ruing  the  mountainous  c 
stopped,  there  being  a  great 
leaving  on  account  of  the 
former  superintendent,  who 
money  ami  material  and  aver  11,000  1 
Ice  than  thirty  miles  of  road.  The  Satlosial  Kan- 
risad,  or  Palmer  &  Sullivan  folks,  are  going  ahead  at 
all  pmnt*  on  tbsur  line,  and  will  shortly  be  running 
into  Monteray.  It  is  the  general  opinion  that  they 
will  atop  there  some  little  time,  as  the  road  Iwyonsi, 
to  bwitlllo,  Is  over  a  dimcult  and  rorky  country. 

Fast  Appiioaceiko  CoaTPLgnox, — Norwalx.  Ohio, 
August  1—  Iron  on  the  W  heeling  tt  laike  Erie  is  now 
down  into  Toledo,  and  the  foU lasting  nearly  finiabesL 
Tbe  link  cooDectlng  it  at  Mass-ill.  in  with  its  new  acqui- 
sition the  Cleveland  £  Marietta  at  Soar  as  also  com- 
pleted, and  the  whole  line  from  Marietta  to  Massdllon, 
and  tbencss  to  Huron  and  Toledo.  Is  open  for  brains 
Tbe  announced  opening  for  regular  traffic,  to  occur  this 
week,  on  account  of  tbe  scarcity  of  labor  during  harvest 
to  complete  the  ballasting,  haa  oeeu  postponed  for  two 
weeks.  Work  on  the  shops  here  Is  progressung  with 
speed.  The  large  brick  reaaur-sbiias  la  being  roofed  to- 
day, and  brick- word  on  the  rounit-houae  begun.  The 
foundation*  of  tbe  other  structures  are  practically  done 
They  prrrjxne  by  October  to  eai|4oy  one  hundred  men 

Tin  Littu  Psl.it  At  Dakota  Road-— Th*  amount 
of  track  laid  in  June  was  six  mile*,  and  In  July  nine- 
teen; total  of  twenty. five  milea.  Tbe  grading  ia  all 
completed  for  8A  milea  from  present  terminus  ox  track 
and  the  company  expert  to  get  the  tract  on  " 
coming  month,  which  will  bring  It  to  Olanwc 
County,  Minn. 

Road  Sous.— The  Indianapolis  &  St.  1 
been  sold  to  the  Cleveland, 
Company  for  ll.HSHJ.OOO. 

I.xcoRPOBATXD.— ArtKlea  of  Incorporation  have  been 
filed  at  Altssnv,  S.  Y-,  by  th*  HornallsvlU*  &  Conbco 
ton  Valley  Railroad  Company,  of  Ilornellrvillc.  Cap- 
ital, «lrw,000. 

Tag  Catakill  Mountain  Railroad,  running  between 
Catakill  village  and  the  mountains,  has  been  finished. 

Cakadiak  Sons:— Grading  the  line  of  th*  I-ake  St. 
John  Railway  brth  of  Raymond  la  now  proceeding 
rapidly,  :WX)  men  being  employed  upon  it.  It  is  hoped 
10  miles  more  of  the  line  will  be  "opened In  Sovemlsrruext 
A  new  iron  bridge  of  SfO  ft.  span,  to  cost  $40  WKI.  baa 
been  ordered  fur  crossing  the  Ann*  River  at  St  Ray- 
mood.  The  new  atone  plan  at  tn*  extremities  of  the 
bridge  over  tb*  Jacques  f  artier  River  al  ConoUy's  mUls 
are  being  rapidly  completed. 

CaxaniAH  S'rrrga.— The  Portage.  Westbourae  & 
Northwestern  RaUway  has  been  <x>n«tiucts»l  to  Wost- 
bourne. 

Bakhcd  wire  fane*  is  br 
tbe  old  board  fence  oo  the 
Toronto  and  BrockvDle, 

TllXilK  it  likely  to  las  considerable  contention  between 
London  and  Brantford  as  to  which  city  will  eecure  the 
workshop*  w  hich  will  be  necessitated  liy  tlie  fusion  of 
tbo  Grand  Trunk  and  Great  Western  Railway*,  Mr, 
Waliia,  Mechanical  Superintendent  or  Uu,  Grand  Trunk, 
was  prospecting  wast  of  Iyindon  this  week  with  a  view, 
it  f*  understood,  of  making  tbe  location. 

Accord osij  to  the  Lindsay  Mist,  it  ssrema  that  the 
Midland  aud  Ontario  &  (Juetsec  railways,  from  Perth 
west  to  PeterborvV,  are  located  as  close Jy  as  possiibln  to 
each  otber  for  some  fifty  milea  of  the  distance,  the 
centre  lines  bsdng  only  05  ft  apart  About  500  men 
are  now  employed  oo  each  line,  and  the  work  on  botb  I* 
being  pushed  aa  a|««slily  aa  possible. 

A  kkw  stvle  of  excursion  car  Is  being  Introduced  by 
the  Midland.  They  are  comfortable,  roomy  oars,  covered 
and  well-Ncatcd.  An  additional  convenience  is  that  the 
pAieengers  can  gel  off  and  on  by  tbe  entrance  at  the 
sides  of  the  cars,  no  small  consideration  when  the  baaty 
way  in  which  excursionist*  c taints  r  on  to  trains  la  con- 
sKlered.  The  cars  will  enable  th*  road  to  meet  the 
heavy  demand  far  train  aery  see  in  e 
and  other  points. 

S-ncrxRaiLii  are  b>  b*  laid  on  the  Grand  Ju 
between  Belleville  and  Stirling. 

TlIX  work  of  surveying  and  laying  the  whole  111 
tbe  Central  Railway  wiU  be  completed  withlu  two 
weeks. 

A  <i»im  of  lis",  men,  divided  Into  tore*  clearing  and 
six  grading  gangs,  have  been  aet  to  work  on  the  Ontario 
&  Quebec,  at  Indian  River  in  Cavon  township.  Messrs. 
M<*Dcrmid  sV  Uendrie.  tbe  contractors,  intend  com- 
tuenciujf  wink  near  Pelerboro'  very  shortly. 

Mr.  Woon.  thsi  lYiniraftnr  who  built  U.e  Cresllt  Val- 
ley, baa  bs'en  engaged  along  that  mad  tn  collecting 
opinions  as  to  the  liencflta  derived  from  it,  which  he 
intends  to  bring  to  bear  on  those  interested  lu  n  pro- 
jected road  in  the  r  1 


A  Chicago  TrK.tgL.— Tbe  walls  of  tbe  La 
id  r..*t  luonel,  fr.  lii  the  main  o|.tiing  to  Randolph 
street,  buy.,  sliown  a  derided  mellniition  to  "  bulge  in," 
and  the  thoroughfare  ia  elass-d  for  a  season  In  csstsas.- 
quence.   Tlierv  U  a  tear  that 


Digitized  by  Google 


274 


EXUINEKKING   NEWS  AND 


A i  oust  5  18«2. 


Hotel.  Coxt*acts  Let.— Tbp  contract  for  linildiae 
(burg,  In. 
hui  been 


tha  HI  hotel  to  b«  put  up  at  Emmrtsburg,  In.,  by  the 

lei  for 


REPORT  OF  THE  ADVISORY  COMMISSION  is  the  chief  business  center  of  a  territory  larger 

UPON  DIFFERENTIAL  RATES.  'ban  any  one  of  the  states,  and  millions  of  people 

  find  their  btuiness  favored  and  their  prosperity  and 

.,    ..      .  ,  comforts  enhanced  by  its  existence.   One  of  the 

(  oNfiniwyi/rOTii  /«or  °rj».  nuM  cmtij  roBd.  of  tm?  country,  vrith  ex-tensive 

transportation  service  the  cost  of  the  service,  as  connections  and  fessIrT*,  has  been  created  with 

above  explained,  thev  would  benefit  their  average  almost  exclusive  regard  to  Bal'iruore  business; 

condition  very  greatly  by  accepting  it.  for  thev  aud  the  ruad  will  prosper  if  the  city  prosper*,  and 


ng  it,  for  they  and  the  road  will  prosper  if  the  city  prospers,  and 

•ruse.  anything  lose  lu  importance  if  the  cilv  decays.    A  great 

of  the  country  number  of  private  individuals  and  public  and 

ills.*     M«uy  private  corporation*  are  interested  in  the  stock 

majority    of  «nd  indebtedness  of  this  railroad  company,  and 

would'    be  would  be  subjected  to  embarrassment  or  suffer' 

i  very  consider-  irjg  if  H  were  forced  iulo  bankruptcy.    Fur  all 


BUILDING. 

A  NEW  KrxioUT  DEPOT.—  A  Chicago  dispatch  *&r»: 
"  The  officials  of  the  St.  Paul  Company  bare  decided  to 
tear  down  the  old  repair-trjopM  and  adjoining  building* 
south  of  Fowler  and  oast  of  blxtji  ktieet  bridge,  nrsl  to 
erect  La  their  stead  a  large  freight  del  sic-  The  machinery 
now  III  use  iu  tbe  stoops  wuM  be  sent  to  toe  new  Mcno- 
nKiueo  Valley  wiirk*  suit  utilised  there.  Tbe  cost  of  tbe 
new  frobjht-bouao  sill  be  »7.\u«>,  and  work  upon  It 
will  begin  before  tbe  end  of  tlir  suaunjr.  Tbe  present 
freight  accommodations  of  tbe  company  are  entire' 
Inadequate,  and  this  new  move  of  tbe 
one  that  Is  d**mtsl  ahwdtitely  neei 
enormously  increased  freight  Irani 

i  Colubok, — Tbe  total  iul-eriiitiou»  for 
>  college,  amount  to  »77, NHT> 


8eottish- American  Land  Company, 
1 10,000. 

A  New  Meiicax  CosmtaCT  Let  — Tbe  contract  for 
grading  «l  mile*  of  tbe  Sliver  Cilv,  Dealing  *  Pacific 
Railroad  has  rssrn  lot  to  John  Scott.  Time  limited  to  UO 
days.   This  is  a  new  company,  organized  in  March  to 

build  standard  Range  road  from  Silver  City,  tbe  center  ;       not  now  receiving,  on  an  a  vein 
of  tbe  great  Sew  Mexlcao  mining  district,  to  Demlng.  near  tlie   average   legal  Interest  ol 
the  Janctlon  of  tbe  Atchison.  Tujs-aa  «  Santa  Fn  and  <m   the   cost   of    their  investments.* 
SoaUicm  Pacific  Railroad.   Grading  will  begin  Aug;.  1.  1  uf    the  companies — perhaps  the 
J.  P.  Whiting,  of  Boston,  la  tbe  president  of  tbe  com-  them — in    orrlcr    to    realize  cost 
pany ;  Major  E.  fj.  Hue-Id.  the  chief  engineer.  compelled  to  increase  their  charge* 

r hi Urf  uX'Sn"'!-  or,  ir'ni       i'"S-  M  fn£.     hi  *  \J£n  "hly.  while  others.  Including   perhaps  some  of  tbese  rowms  the  welfare  of  Baltimore  ia  a  mat 

■wsrtWtoJ  W  ir.vt  st  actio )    11 J  <rf  thTblds  for  lhe-e  trunk  lines.  might  be  called  u|sm  for  u  re  ter  of  national  importance,  and  it  ia  so  connected 

U,i-»i.rkaoe»iiiit.«lto»l->l*WO                               auction.    The  general  result  would  be.  nut  a  dim-  with  the  trade  of  the  interior  that  its  existence 

 J~                                  inutlon  of  charftes,  but  an  increase:  and  it  U  hardly  m  xlifies  beneficially  all  the  market*.     But  its 

probable  that  the  country  at  large  would  be  satis'  relations  to  the  foreign  trade  air  also  such  aa  to 

fled  wtlh  tbe  change,  though  it  might  affect  pur-  render  it  important  to  the  whole  civilizeil  wurld. 

ticulnr  localities  favorably.     Moreover,  we  are  to  But  New  York  has  some  roast  decided  advan- 

consider  that  the  question  ol  the  application  of  the  tngea  over  Baltimore,  of  which  Us  people  have 

cost  standard  to  railroad  charges  arises  for  discus-  availed  themselves  with  great  ability  and  energy, 

sion  and  settlement  after  cities  have  been  built.  The  growth  of  that  city  has  not  hee'n  checked  by 

:  routes  established,  eiiniil*  made  and  railroad*  con-  the  marvelous  prosperity  of  other  towns,  and  its 

'  slructed;  and  that  the  solution  of  thequcstion  may  j  relative  superiority  in  both  foreign  and  domestic 

affect  all  these  InMiclicially  or  othcrwiae  toan  ex- 1  commerce  lias    been  substantially  maintained, 

tent  that  is  bevoud  pieswut  calculation.    We  have  Though  Baltimore  is  much  nearer  the  grain  fields 

not  nn  unsettled  country  before  us  to  plan  and  «f  the  West.  New  Yolk  still  draws  to  Itself  much 

make  laws  for.  whose  people,  when  they  select  the  larger  share  of  tie- harvest*,  and  it  has  done 

their  homes  aud  places  of  business,  can  calculate  this  in  spite  of  the  fact  lhat.  with  temporary  and 

the  result  of  existing  rules  ami  regulations  upon  unimportant    exceptions,  the   differential  rates 

the  towns  they  build,  or  the  industries  they  estab-  tiave  at  all  times  been  largely  against  that  city, 

lish:  but  the  towns  already  exist,  and  have  been  Suppose  now  that  under  an  application  of  the  cost 

created  at  immense  coal,  in  view  of  ndrantuges  principle  the  differentials  could  be  abrogated. 

Waobh  in  This  cttt.— Mayor  Grace  has  been  m-  which  wen-  supposed  to  make  them  attractive  and  what  would  be  the  effect  upon  Baltimore  V  Would 

formed  bv  the  Dock  Commissioner*  that  th«y  have  <le  desirably  as  location  for  trade  and  commerce;  and  it  deprive  that  citv  of  the  share  in  the  trade  of  the 
ddsd  to  increase  the  wages  of  the  laborurs  in  tbeir  de    their  existing  importance  as  the  homes  of  great  '  country  which  its'  location,  it*  great  expenditures 

partmcnt  ln™  «i  to  3:1  cents  per  hour,  a nd  tbe  wages  numbers  of  people,  and  as  the  centres  of  vast  and  the  skill  and  enterprise  of  its  primus  have 
#  ^*^*&im.''!*a  a*.to      ST".«"  P»»           .*»  ■  itiauufacturi?*  and  immense  exchanges  (five*  thtm  ,  bitherln  scoured   for   it?    Would  it  check  the 

claims  upon  tbecounlry  and  upon  those  who  have  growth  of  the  city,  sap  ita  prosperity,  and  bring 
in  any  degree  the  material  interest  uf  the  country  ruin  upon  those  everywhere  whute  business  ar- 
in  charge,  and  gives  them  powers  of  defence  also  raugements  and  investments  have  been  made  with 
when  assailed  111  the  rivalrv  of  business,  which  are  a  view  exclusively  or  mainly  to  the  trade  of  that 
not  tu  be  overlooked  or  lightly  regarded.  |ci»y?  And  if  so,'  would  the  n*ult  be  one  t  lint  the 
The  aeveiHl  towns,  it  is  true,  crime  into  existence  country  could  contemplate  with  satisfaction  as  the 
under  circumstance*  which  may  be  different  from  just  result  of  the  pruper  application  of  u  sound 
those  which  now  surround  them  :  ami  in  view  of  principle,  and  lhat  those  having  influence  in  rail- 
advantages,  which  in  many  cases  have  been  mad  affairs  could  justly  and  properly  plan  for, 
rendemi  comparatively  unimportant  by  subse-  labor  for  and  shape  rheir  tariffs  t<>  accomplish  ? 
quenl  improvements  and  inventions — as  canal  and  On  the  other  hand,  suppose  the  strict  application 
river  navigation  in  many  part*  of  tbe  country  has  of  the  co*t  principle  should  l>c  found  to  require 
been  rendered  unimportant  by  the  invention  of  the  that  the  differentials  against  New  York  should  be 

|  doubled,  would  it  be  admissible  to 


tbe  request  of  the  workmen  they  will  be  employed  tan 
boars  per  dsy. 

W  aiies  in  ImntAHA  — A  note  from  Montpeiier  says: 
Tho  Fort  Wayne,  Cincinnati  &  Loubvllle  Kailroad 
Company  have  at  last  secured  men  to  lay  their  new 
steel  rails  on  tbe  north  end,  paying  tbom  $l.aO  per  day. 
Since  lisrvi— t  commenced  the  section  men  have  been 
helping  to  take  up  the  harvest  ahiog  this  line  at  good 
wages,  leaving  tho  company  destitute  of  section  men. 
However,  the  increased  pnoe  per  day  offered  now  by 
the  company  assures  plenty  of  mrj.  and  work  bos  al- 
ready commenced  under  the  supervision  of  P— 


The  Baoos 
a  Murphy.  P 
sent  to  the  M 


BRLD0E8. 

ELYS  Bailxis.  —On  tho  2d  hurt.,  Mr.  Henry  locomotive  and  the  iron  road— but  the  towns  them 


,  President  of  the  East  River  Itridge  Trurtecs, 
«*  both  cities  tbe  following  report  of 
um*  work  don*  on  the  bliitge  during  tbe  past  week : 
"Tho  work  done  on  the  bridge  during  tho  post  wssk  ha* 
consisted  of  reguLstinu  and  brimring  to  crodo  Ibo  floor 
beams  and  bottom  chords  from  Panel  No.  11  to  Panel 
No.  do.  preparatory  to  the  erectmo  of  tbe  trusses  to  that 
point,  and  the  crec 
six  floor  beams  al 


•elves,  their  |>eople  and  tbeir  business  remain  as  irrespective  of  all  consequences  to  the  tiade  and 

grvwt  and  sturdy  facts,  which  neither  the  country  prosperity  of  that  city  ?   That  these  consequences 

can  overlook,  nor  the  government  of  the  country,  might  prove  disastrous  if  the  princ'ple  conld  be 

nor  any  of  its  public  agencies.    The  continued  upheld  snd  enforced  seems  certain,  f<ir  it  would 


and 


the  slip  Jo 


A  large  amount  of  * 
pises  scattered  meiul 
have  arrived,  coanstn 
chorus,  taterronliAle 


id  on  Ho-  Brooklyn  s 
^jNewJiVrk!  hri'jEJS 


to  live  i  and  it  should  so  shape  its  own  action  art  to  the  roads  north  of  it,  it  must  accept  less  returns 

allow  every  town,  as  fur  aa  possible  and  reasonable.  Upon  its  business,  and  it  must  continue  the  struggle 

to  avail  itself  of  all  its  natural  and  acquired  ad-  even  though  no  more  than  operating  expenses  be 

vantage*  in  addition  to  the  prosperity,  happiness  realized,  rather  than  submit  to  destruction  with- 

and  comfort  of  tbe  local  community.   This  seems  ,)Ui  an  effort  at  self-preservation.    This  or  soioe- 

too  plain  and  indisputable  a  proposition  to  be  coo-  thing  like  it  must  tie  the  inevitable  result,  fur 

tested  by  any  official  authority  or  public  agency,  neither  cities  nor  transportation  companies  can  or 

In  a  certain  reuse  railroad  companies  are  public  will  accept  a  principle  which  it  can  be  seen  in 

lis*  been  linitherj  and  agencies,  and  ill  some  degree  they  exercise  powers  advance  must  build  up  some  on  the  ruin  of  the 

,„*lved  on  account  of  tbe  which  are  r/n<Mi  governmental.    They  mskaregu-  oihera. 

contract,  which  amounts  to  l.otU  tone,  leaving  lutions  for  their  business  to  which  tbe  general  j,  ,  when  u           Ul  applving  the  cost  principle 

...  ...  .11  .-..»  I.,  -l.-l.-  ..— -  1  "   .  k.  I , . ,  BHl  AW,wu-f...4  ,  i .  ,.^iT,r„m,  ,    anil  <I,aou,  mm  1.  ...                 .  .    .er  -        r-                         »  . .        JT  , 


f  the  posts,  Tbe 
the  trusses  have 
t  Uietu  bare  been  put  in  nlaco. 
or*  has  been  done  in  nutting  in 
*rs  here  and  there,  hi  they 
ig  of  bridging  trusses,  losre'r 
floor  beams,  etc.,  which  have 
coilMqQsoce  of  not  having  been 
and  In  order.  Tbe  men  in  the  yards 
and  stored  tbe  steel  as  it  bos 
arrived,  and  sent  it  aloft,  as  required,  and  wbsn  not  so 
sm)>lwed  have  continued  tbe  painting.  The  paving 
has  been  eomiueiiced  i«i  the  Brooklyn  apprusrb.  On 

the  plates  for 
Tbe  cast-iron 
erected  and  secured. 
_  _  aud  the  erection  of  th,- 
bridge  Is  about  half  completed.   There  baa  been  re 
ceivod  during  the  week  from  Bilge  Moor  1SH  1 8O--,tsi0 
tons  of  iteel.  making  tbe  rervlpt«  of  Uist  mawrlsl  iluring 
the  month  ending  Julv  81,  170  16MK  S00O  tons.  Tbe 
first  contract  of  the  Edge  Moor  Iron  Company  for 
steel,  air.  .ui.ru  E  to  ft,.-,!*)  r..u«,  lu  1 
KIM       »SJ0  tons  have  l»»n  is«»l 
second  contract, 
9tn  Ions  In  all  yet  to  delivered 
A  CoajutCTioN.— In  our  last  issue  we  published  the 

following  Item  : 

The  Central  Bridge  Co.,  of  BulTslo,  N.  Y  .  ha.  the 
contract  for  tbe  bridg*  over  tbe  Delaware  River  at  Port- 
land. Pa.,  for  the  Twuwvlvanla,  SlaUngton  *  New 
England  railroad 

The  contract  was  awarded  to  C.  E.  Danfortfa.  71 
Broadway,  New  York. 

A  Ciiicaoo  V'tADfCT.— Some  Interesting  details  i-wn- 
eemlng  tbo  Chicago  viaduct  over  tba  (lilcsgo.  Hurllng- 
ton  and  IJuincy  railroad,  at  Polk  ttreet,  which  has  just 
been  oomj>Jeted,  have  been  published.  The  work  was 
dona  at  the  cost  of  the  railway  company,  but  under 
tbe  supervision  of  tha  engineers  of  ilss  city,  who  were 
instructed  to  see  that  proper  provision  was  made  for 
the  public  Tbe  result  bt  a  bridge  which  is  pronounced 
one  of  tbe  finest  lu  Chicago-  It  Is  constructed  of  iron, 
in  two  spans,  each  measuring  172  feet  long.  The  total 
length,  with  tha  approaches,  is  a, 074  feet  The  width 
is  thirty-eight  feet  in  all,  and  of  that  space  twenty-two 
feet  Is  given  to  roadway  and  five  and  a  half  feet  to  side- 
walk on  each  side.  In  the  const rUL'tion  of  the  an- 
priwrbesa  rise  of  one  fool  In  forty  Is  given  on  Polk 
stri-et,  and  one  In  thirty  In  the  ap|iitau-k  on  Caunl 
street.  Tho  e  i  a  work  was  supplii-d  from  a  foundry  at 
Buffalo.  I(  a  viaduct  should  lie  valued  by  its  tost,  tills 
SJM  yhouH  be  held  in  high  estimation,  for  the  railway 

itujKll  I  I:    -  Ummi    i'.V.I  'I    H  J  -  i     t'  '    Mll.l  1  -    W  [thuu't 

taking  into  i~ni-l.l,  rsl.li.n  the  -time  It  had  to  par  the 
owns  rs  of  land  damaged  In  the  execution  of  tbe  "''irk. 


'xistence  of  these  towns  is  to  lie  a>*iimr*l 
their  welfare  i*  to  be  calculates!  for  when  laws  are 
made,  or  regulations  having  the  effect  of  laws  are 
established.  It  would  be  as  inadinlsstble  and  as 
unjust  deliberately  to  plan  and  arrange  for  the 
gradual  destruction  of  a  great  city  through  the 
slow  but  certain  annihilation  of  its  business,  as  It 
would  be  to  bring  destruction  u|sm  it  by  lire  or 
pestilence :  and  we  are  not  to  contemplate  with 
complacency  an  offence  of  that  nature  against 
organised  society.  While  it  is  not  the  province  of 
government  to  build  up  cities  for  it*  people,  it  is 
its  plain  duty  to  permit  the  cities  the  people  build 


the  town  most  favorably 
tuuierclal  Intercourae  for 
Id  have  no  compensation. 


advantngei 
located   for  cheat, 
which  I  lie  others 

But  this  very  fact — if  there  were  no  oilier  iinpedi 
ment— would  render  the  application  of  llieprinciple 
impossible.  A  great  city  powseasrs  great  power* 
of  self  protection,  and  it  must  exercise  them  to 
the  fullest  extent  when  the  need  c;>tue*.  tlreit 
railroad  corporations  cannot ,  ill  their  rivalrv  with 
each  other,  accept  principles  of  action  which  must 
necessarily  impoverish  tnern.    If  tbe  Baltimore  A 

Ohi"  Fv.  ad  ivi.ni.il        ilii  li  i.in.-.s    under  tin- 

application  of  the  cost  principle  as  between  it  and 


to  Uh- 


public  are  expected  to  conform  :  and  these  regula- 
tions are.  in  some  respects,  as  important  a*  tbe 
police  law*  established  by  the  state  itself.    Among  I 
these  are  the  regulations  respecting  charges  for  n 
railnsui  iwrviee.    According  as  these  are  heavy  or  wlilnlltr,  w u,  lmT1.  lu  . 

light  u|«.n  the  traffic  of  a  particular  locality,  it*  wbjcn  ;„  ,.j,I)r(.lea  ur  hoped  will  be  realixed.  But 
trade  is  likely  to  decline  or  prosper,  and  so  de-  wUh  ,,„„  „r  miire  Uueg  o{  verT  Jifferent  lemctb 


several  lines  which  serve  the  samecity,  it  ia 
at  once  perceived  that  the  difficulties  are  insur- 
mountable.  The  application  must  of  course  be 
of  probable  results,  and  the 
i  view  a |jeroetuage  of  profit* 


pendent  is  commerce  upon  railroad*  that  ill 
growth  of  a  town  is  likrlv  to  bear  some  proportion 
to  tho  extent  of  it,  railroad  facilities,  aud  the  lib- 
erality with  which  it  is  treated  by  railroad  man- 
agers. 

We  should  consider  tlien  what  might  Is)  the 
effect  of  a  strict  application  of  the  cost  principle os 
between  the  competing  Atlantic  cities,  say.  for 
illustration,  the  cities  of  Baltimore  and  New  York. 
Baltimore  is  now  a  largr  mid  prosperous  city;  it 


•  In  Poor's  Manual  the  acimvrsle  o  «  of  His  raur>*ds«r 

Ih»  countn  and  their  equipment  lu  Issl  Is  given  at  S4.aja 
ISNi.'^rT  The  rstlnsid  ro«ii|ianli-s  |nUil  lu  1HMI.  m  iltyl-lrnds. 
<;:. ll'i.lio:  and  f..«  luierrst  on  howhsl  dein.  }lor.i«si,:t:s 
To  lssa  the  ,«l  was  *.Vo7.l«MLKIl.  There  »■«  isvst  la  1SK1, 
la  iU»Slili.ls  •n.'K-H  I.-*",  anil  for  lateen*  |l-tt0lH7.:g»;.  II 
salt  la-  neon  llisl  the  illtbili'if  li,  and  lulenst  tot-ether  an-  about 
four  per  ii  l*.  on  tluM,«t  of  the  rotuls  sud  equlranenl :  Hie  die 
ill.  nils  hem*  m  ' 
"watered  -  stc,. ... 

tor.  wilhi.ul  sltei  lliw  tl.o  aeeuracv  of 
U'll 


very  different  lens:*  b 
comiH'tiiig  fot  the  same  business,  it  is  evident  that 
cost  must  have,  when  applied  to  their  busjni-fts, 
very  different  meanings.  If  the  shortest  and 
cheapest  line  makes  it*  charge*  on  a  calculation 
of  say  10  per  cent,  pndit.  thr  longest  and  most  ex- 
pensive must  conform  to  the  charges,  even  thou-fli 
they  be  Mich  us  will  insure  no  profit  at  all.  One 
compjuy  may  then  carry  at  a  crsjt  which  includes 
10  per  cent,  profit,  another  at  a  cost  which  includes 
sav  'JO  per  cent,  profit,  while  the  third  la-rely  pay" 
its'  operating  expenses  and  rejuiirs,  hut  still  ol>- 


the  ci"-t  of  moving  the  freight.  Competi- 
tion oblige*  the  companies  lo  lake  what  thej*  c«u 
g»:-t,  and  to  satisfy  tliedemnnds  upsvn  them  from  it ; 
hut  when  the  cost  stutidnnl  Is  so  uncertain  ami 
elastic  that  it  may  include  piuflts  when  they  can 
be  earned,  and  must  exclude  them  when  ihcy  can 
.•..re  Itrsuch  uot  be.  it  is  evident  that  it  mnnot  he  astandun!  of 
inn.u.  there   general  or  just  application.    It  is  imiHissibU- that 
menl  In  the  aDytmnc  cu„  he  «  governing  principle,  which,  : 


anything  can  be  n  governing  prim  I 
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>  of  things,  cannot  have  the  same  mean 
ing  to  the  several  parties  win i  nrr  to  be  affected  by 
its  application. 
That  the  coat  to  the  roads  themselves  nf  mnving 


charges  la. 


their  freight*,  Irrespective  of  profit*  to 
era.  has  much  to  do  in  determining  the 


[ 

favored,  when  ihe  object  to  be  immediately  ac- 
i-oittplishod  seemed  to  require  it,  regardless  of  the 
just  maxims  of  legitimate  businc**,  and  of  the  rule* 
of  the  common  law,  which  enjoin  upon  common 
to  sharohold.  inrrlers  that  they  shall  deal  with  all  customer* 
npnn  principle*  of  equity  and  relative  fain* 


we  think,  unquestionable .  Ji  crrtainlv  niut  hare  Legitimate  bunne**,  it  wa»  aaid.  neoewarilv  11 
influence  so  long  aa  competition  between  Unea  ex-  into  an  unsettled  and  speculative  Mate  while  this 
art*,  for  the  moat  economical  line  may  tlx  ratea  on  condition  of  thing*  exist*:  safe  and  cl<*u-  ciilrula- 
aconsalrrationuf  what  ita  wvorableeircumstaner*:  t  Urns  are  impassible;  transportation  become*  cheap, 
will  enable  it  to  endure,  and  all  others  mud  ao-  lait  neither  producer  nor  oooaumcr  la  certain  lo 
oept  them  whe'ber  tliey  prove  aatiafactory  or  reap  the  profit,  for  the  middleman  cannot  calculate 
otherwise.  Une  cheap  line  may  tbua  give  to  a  upon  "teed  i new*  lo  low  ratea.  and  aa  he  lakea  the 
town  the  benefit*  of  cheap  transportation,  not  aa  riak  of  their  being  rataed  upon  him,  no  he  ia  in  the 
I  of  the  coat  principle,  but  because  l.-l  position  to  appropriate  the  hcncHt  while  they 
tance*  enable  it  to  do  ao  con-  continue.  Meantime,  railroad  profit*  diaappnar. 
ntereat*.  and  dividend*  ceaae  to  lie  paid,  to  the  great  dta- 

i  waa  not  pul  forward  lo  ant  of  the  nr-  tree*  of  thousands  who  rely  upon  them  Tor  their 
that  the  application  of  the  coat  principle  living:  and  every  interest,  in  any  degree  dependent 
could  be  made  universal,  and  that  every  railroad  i  on  railroad  prosperity,  must  participate  in  the 
company  should  apply  it  in  ita  own  bttaineaa  as  be- 1  depreaaion  and  disaster  which  accompnnira  the 
tween  the  different  kind*  and 
The  difficulty  in  doing  Ihi*  aa 


ita  favor 


amine 
asses  of  freight, 
mere  matter  of 
•  would  he  verv  serious,  but  there  would 
difficulties  which  would  be  more  im- 
portant to  the  general  public.  The  chief  of  these 
would  be  this:  That  very  many  article* 
would  not  bear  transportation  for  the  very 
ronaiderable  distance*  for  which  they  are 
now  carried  if  the  charges  upon  them 
graded  strictly  by  the  coat.  If  their 
>t  wrlght  is  large  in  |Nroportion  to  their  value 
mostbe.  carried  cheaply  or  they  ear-not  be 
,'arriod  at  all  :  ami  freight*  are  therefore  classified 
in  the  tariffs  ao  that  lb*  lighter  but  more  valualsle 
article*  are  made  to  bear  a  burden  out  of  piopor- 
tlon  to  the  coat  of  carriage  in  order  that  the  roads 
which  carry  them  may  nc  enabled  at  the  same 
time  to  serve  the  public  in  the  exchange  of  arti- 
cle* and  product*  whose  value  will  not  admit  of 
like  charges.  Some  discriminations  of  this  sort 
are  essential  to  enable  railroad*  to  answer  (be  ex- 
pectation* and  meet  the  needs  of  the  public.  It 
must  orten  hapism  also  that  where  two  or  more 
r,*l»  are  competing  f.ir  a  particular  business  ona 
of  them  must  carry  what  it  gets  of  it  without 
profit  and  must  find  ita  profit  elsewhere.  If  the 
competition  under  such  circumstance*  lr*d»  Ui  the 
road  carrvlng  onr  kind  of  traffic  at  a  haw,  which  Is 
made  up  \>\  an  increase  of  burdens  nn  Ihe  remain- 
■lar,  a  wrong  is  done  of  which  complaint  may 


ownership  of  railnwd  shares, 

The  mere  statement  of  these  results  is  sufficient 
to  show  that  this  ia  not  what  in  other  buamcaa  is 
known  and  designated  as  competition,  t'ompell. 
tion  is  the  life  of  trade,  but  this  is  Ita  destruction  j 
competition  brings  health  and  vigor,  and  secures 
equality  and  fairness,  but  this  paralvxaa  strength, 
and  makes  contracts  a  matter  of"  secreoy  and  j 
double  dealing.    In  competition,  the  sound  dealer,  ' 
operating  upon  his  own  capital  and  upon  well-  I 
eatablislied  credit,  has  the  best  chance  of  success : 
but  in  the  sort  of  competition  we  have  mentioned.  ! 
it  is  found  that  the  bankrupt  corporation  has  the 
advantage,  for  its  managers,  having  oothing  to 
lose,  may  offer  rate*  which  solvent  roads  cannot  , 
meet  without  being  dragged  into  bankruptcy  with  i 
them.    Knilnsul  managers  do  not  cswirs-de  that 
thl-«  state  of  things  Is  properly  designated  compe- 
tition, but  they  speak  of  it  as  an  unnatural  eon- 
dltion  of  railroad  hostility  j  as  unreasoning  rail- 
road worfare  |  as  competitive  strife,  rather  titan  ■ 
competition.    It  is  a  state  of  things  tluit.  like  a 
war  l«-tweeu  naliona,  from  its  very  dextructive- 
nrs*.  cannot  be  a  normal  condition,  but  must 
speed  Hi  terminate  in  peace  or  in  disaster.    It  has 
usually  been  terminated  by  a  common  under- 
standing between  railroad  managers  upon  a  tariff 
of  rates. 

Itul  this  cummin  understanding,  it  is  urged  in 
some  quarters,  eliminate*  competition  from  the 


to  secure  a  satisfactory  net  proflt ;  and  if  a  part  of 
the  business  pays  too  little,  the  remainder  may  be 
made  to  pay  too  much.  This  ia  not  a  beneficial 
result  nf  competition,  or  one  conaistent  with  the 
obligations  of  the  railroad  companies  to  the  pub- 
lic. No  ma  dispute*  or  doubts  that  for  the  general 
public  the  business  of  transportation  by  rail  la  in 
the  roost  desirable  state  when  it  is  h>  conducted 
that  the  charges  for  moving  property  are  dis- 
tributed with  relative  equality  over  all  the  busi- 
ness, so  that  a  moderate  profit  may  be  reaped  f  mm 
all.  and  the  support  of  the  road,  and  profits  to  its 
owners,  not  be  exacted  wholly  or  mainly  from 
one  portitsn  of  the  business  to  the  exempt  ion  of 
the  remainder.  Rut  it  is  only  when  it  Is  In  that 
state  that  railroad  companies  are  complying  with 
their  common  law  obligation  as  carrier*.  If  they 
are  sacrificing  the  interests  of  one  claas  of  ship- 
pers in  the  reckless  strife  to  obtain  the  business  of 
another,  it  ia  plain  that  tbey  cannot  be  dealing  im- 
partially or  making  charges  which  are  relatively 
lust.  Atnl  certainly  no  city  can  he  interested  in 
having  the  trade  which  ia  nearest  to  it,  and  which 
is  the  trade  of  the  people  constituting  ita  heat  and 
largest  customers,  sacrificed  to  the  trade  with  the 
people  at  a  distance,  who  deal  wlih  it  much  less. 

It  ia  n  fact  of  which  the  railroad  companies  nra 
entitled  to  the  Mil  hem-tit,  that  the  charges  for 
railroad  service  have  steadily  declined,  even  w  hen 
the  railroads  have  been  ao  conducted  as  to  avoid 
competitive  strife.  Mr.  Poor,  in  his  summary  of 
railroad  operations  for  the  year  1**1,  prepared  for 
his  JfriKirnf.  gives  some  striking  figures  on  the  sub 
jeet  of  rate*,  and  abowa  that  within  a  quarter  of  a 
ceolury  the  average  charges  for  the  transportation 
of  property  on  three  of  the  great  railroad  lines  nt 
the  country  have  been  reduced  more  than  7n  per 
rent, ,  and  that  the  reduction  ha*  continued  to  go 
on  until  flu*  present  day.  Some  of  the  reasons  for 
reduction  are  traceable  to  competition,  and  some 
not.  The  growth  of  railroad  holiness  has  kept 
pace  with  the  reduction  of  charges  upon  transpor- 
tation, and  the  two  have  acted  and  n-ucted  i 
each  other  as  cause  and  effect.     When  the 
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iuatlv  lie  made.     But  there  is  no  inherent  wrong  *phcr*  of  railroad  latoiiiesa.  and  we  escape 
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the 

evils  of  competitive  strife  by  embracing  those  of 
monopoly.  This  is  denied  by  railroad  managers, 
who  insist  that  understandings  respecting,  the 
reasonable  management  of  their  business  are  not 
only  entirely  conaistent  with  comisrtillon,  but  that 
they  are  the  only  means  whereby  the  excessive 
competition  at  some  point*  can  be  prevented  from 
operating  oppressively  at  others.  It  is,  no  doubt, 
true  that  competition  tends  to  produce  some  great 
inequalities,  and  that  care  ought  to  be  taken  to 
prevent  this.  It  should  never  be  forgotten  that 
the  transportation  of  property  and  persons  by 
railroad  is  not  exclusively  a  private  business,  but 
w  carried  on  under  franchises  granted  by  the 
.state,  which  confer  upon  the  owners  functions  of 
a  semi-public  nature,  and  charge  them  with  aetni- 
public  duties.  The  railroad  manager,  operating 
under  such  a  franchise,  must  harmonise  the 
Interval  of  his  road  with  the  public  duty,  and  be 
cannot  make  self  -interest  the  exclusive  guide,  a*  a 
Wa'hWtond.  l£^7±~t£™™Zf  j  merchant  may  or  a  farmer.   One  of  the  chief  of 

 —      these  public  duties  is  to  make  only  reasonable 

c  harges,  and  to  regulate  and  apportion  these  among 
the  customers  of  the  road  on  principles  of  equity 
and  relative  equality.  But  the  operation  of  com- 
petition is  rs-rticlually  in  conflict  with  this  duly: 
it  Is  felt  unequally  along  railroad  lines;  it  will  be 
active  at  points  where  several  lines  can  compete: 
it  will  be  moderate  at  others  where 
there  ia  little  to  excite  it,  while  at  still  others 
there  can  be  no  competition,  because  there 
is  but  a  single  road.  But  the  capital  of  a  rail- 
road company  ia  planted  ona  certain  line  ;  it  must 
be  made  available  to  ita  owners  there  or  nowhere: 
it  cannot  be  removed  when  found  unprofitable,  aa 
a  merchant  may  remove  his  stock  of  goods  ;  and 
the  tendency  of  excessive  competition  is  to  cast 
upon  the  business  of  non-competing  points  a  cost 


to  any  one  in  a  road  conveying  without  profit,  but 
also  without  loss,  a  business  which  it  muat  accept 
on  those  terms  or  decline  altogether. 

THK  nil  v  1  r  I  f  of  COM PWTTTII IN . 

II  ne i  1  her  distance  nor  cost  give*  us  the  govern- 
ing principle,  we  must  next  see  whether  we  are  to 
find  it  in  competition.  In  nearly  every  other  kind 
at  husineaa  the  competition  of  those  engaged  in  it 
is  the  great  regulator  of  charges,  and  the  operation 
of  natural  and  familiar  laws  of  trade  prevents  ex- 
tortion and  brings  about  substantial  uniformity. 
Will  competition  do  this  in  the  business  of  trans- 
porting property  by  rail?  If  anja  not  the  com- 
petitive prmciple  the  true  principle?  And  will 
not  tbe  competitive  principle  make  cost  and  dis- 
tance elements  in  tbe  determination  of  rate*  and 
allow  to  each  Its  just  value  according  to  the  cir- 
cumstance*? . 

We  should  be  glad  to  feel  able  to  give  to  these 
<iue»tions  an  unhesitating  answer  in  the  afflrma 
live  We  have  round,  however,  in  the  course  ol 
our  investigations,  that  a  sp*cie*  of  competition 
baa  prevailed  from  time  to  time,  which  haa 
brought  satisfaction  to  few  persona.  If  any  and 
which  has  resulted  in  Inequalities  and  disorders 
greaitlv  detrimental  to  trade.  Such  competition 
exists 'when  the  railroad  companies,  or  those  who 
are  permitted  lo  solicit  business  and  to  make  con. 
tract*  on  their  behalf,  set  out  with  the  determina- 
tion to  withdraw  freights  from  their  rivals,  and 
secure  them  for  thcmaelvea,  at  all  hazards,  and  re- 
iranlle*,  of  gain  or  loss;  and  when,  acting  upon 
this  determination,  they  throw  to  the  winds  all 
..•ttled  rate*,  and  III  the  desperate  strife  for  buai- 


to  the 


their 
not 


long 
sea- 


thia  determination 
settled  ratea,  and  L  . 
nees    offer    nny  inducement 
which  wOl  secure  it.    The  country 
aincs-     had     experience     of  such 
son.  and  everywhere  we  listened  to  complaints  of 
the  Injury  which  legitimate  hoaines*  suffered  from 
it.    It  was  said  bv  parties  interested  in  transpor- 
tation that  the  inauguration  of  such  a  strife  put  an 
end  foe  the  time  to  all  poaaibility  of  calculating 
from  day  to  day  what  would  be  the  owt  of  car- 
riage.  and  what  could  be  safely  paid  or  wisely 
accepted  for  grain,  provisions,  or  ether  articles, 
destined  to  another  market  by  rail.   The  control 
of  railroad  rates,  and,  to  a  large  extent,  of  all  rail 


for  transportation  winch  put*  tliem  to  great  rela- 
tive disadvantage,  and  lo  extreme  cases  may  prove 
ruinous.    The  local  traffic  is  likely  to  experience 
this  result  moat  severely,  and  the  more  completely 
anv  particular  line  occupies  a  territory,  the  more 
ia  the  local  traffic  exposed  to  peril.  The  New  York 
Central  Railroad,  with  no  connections  west  of 
Buffalo,  would  lie  a  mere  local  road,  and  must  find 
.-  remunerative  returns  upon  all  ita  immense  invest- 
i  out  of  the  hands  of  the  menls  from  the  local  business ;  as  il  great  through 
irate  managers  into  the,  line,  it  is  enabled  to  cost  upon  through  traffic  a 


sr  product*  or  one  sect*  n  of  the  country, 
fur  which  there  was  a  demand  in  another,  would 
not  bear  transportation  at  existing  rates,  the  rail- 
roads-have been  compelled  to  reduce  the  rates  as  a 
necessary  condition  to  obtaining  the  property  for 
carriage:  and  the  reductions  which  a  re  made  in 
some  cases  from  neceasity  arc  made  In  others  from 
policy,  la-cause  it  is  found  that  they  stimulate  Ir- 
dustry.  tsuil-l  up  manufactures,  and  bring  protiu. 
to  tbe  railroad  compaules  In  the  great  increase  jf 
hnsJnsas  which  is  thereby  prepared  for  them.  In  a  I 
these  cases  the  common  interest  of  railroad  coo  - 
panic*  requires  that  tbey  should  yield  to  any  publii 
demand  fur  the  reduction  of  rates  so  long  and  so 
rapidly  as  tbey  find  they  can  do  so  with  justice  to 
their  shareholders;  and  they  have  generally  found 
that  the  net  results  were  "such  as.  from  a  selfish 
standpoint,  would  fully  justify  the  redactions. 
Common  understandings  between  railroad  com. 
panic*  in  many  auch  case*  might  tend  lo  equalize 
and  steady  the  rale*,  but  would  be  grosslr  impnl  . 
tic  and  unreasonable  If  thev  were  directed  ' 
maintenance  of  such  freight  charge* 
operate  aa  a  check  upon  transportation,  i 
by  reduce  their  own  net  revenues. 

But  there  are  influences  hearing  upon  the 
charges  for  the  transportation  of  property  which 
are  beyond  tbe  reach  of  the  railroad  com  ponies  al- 
together, and  which  no  combination  among  them 
can  control.  Tbe  transportation  of  the  products 
and  merchandise  which  tbe  different  sections  of 
Ihe  country  exchange  wirh  each  other  is  only  io 
part  in  railroad  hands,  and  the  carrier's  hy  rail  are 
at  all  time*  subjected  to  a  competition  which  is 
not  only  active  and  vigilant,  but  is  possessed  nf 
some  most  important  advantage*.  It  w  ill  i radii v 
be  inferred  that  we  allude  here  to  Ihe  carriers  bv 
water.  For  the  whole  distance  from  Chicago  t'o 
New  York  the  owners  of  boats  on  lake  and  canal 
are  bidding  against  the  railroads  for  Height*. 
Much  of  the  time  they  are  offeflug  rates  "Inch 
the  railroads  cannot  meet  without  loss,  and  during 
the  season  of  water  carriage  thev  tvould  take 
awuy  from  the  railroads  nearly  rill  the  h-avy 
freights,  if  it  were  not  that  the  more  rapid  tiansit 
by  rail  has  some  advantages  of  which  shippers 
find  it  for  their  interi  at  in  many  cases  to  avail 
themselves.  But  even  with  Ihcse  advantages  tbe 
railroads  find  themselves  compelled  to  make  their 
charge*  approximate  Ihe  charges  of  carriage  by 
water,  or  the  great  bulk  of  beavv  freights  will  in- 
evitably take  the  water  route.  Thus  the  competi- 
tion by  water  oprratr*  in  reduction  of  railroad 
tariff*,  and  m 


road  hUBir.ee*.  tben  psw* 

leintimate  and  regular  corporate  managers  into  the  line,  u  is  '  »•"«-  y~>;  ■ 
WW?-"-|-- for  fast  rreight  lines  and  other, port  of  the  burden  which  local  traffic  must  other- 
£eni  who  made  troui  .|l,v  to  dav,  and  from  hour '  wise  bear  ;  but  if  under  the  stress  of  unreasonable 
to  hour  such  terms  w  Ith  those  having  hustoei-  as  j  and  excessive  strife  for  through  f rcigbts  that  .-laas 
wou  d  secure  it  but  generallv  made  secret  terms-  or  freights  b>  carried  at  a  loss  thia  loss  must  either 
duS  thriWiu  with  one  man  might  not  prevent  fall  upon  the  con»irate  shareholders,  or  it  moat  be 
their  o^iringabetter  bargain  with  another, a*  they  |  cast  by  'h«  <^~^J,,P^nJh£  >«al 
might 


mg 
And  nppt 


Coder  such  rirrum-  freights.    It  must  be 


pmntuVsn  favored  and  looallUe*  were '  will  always  seek  to 


of  rate*  a. 


understanding  among  railroad 
prevent  it.  When  tbe 
Erie  Canal  i*  closed  for  the  winter 
the  railroad  companies  are  enabled  to  advance 
their  charges ;  but  even  in  the  winter  they  feel  the 
competition  of  the  water  route :  for  exceeaive 
charges  will  not  be  paid,  but  grain,  flour,  pro* 
visions  and  other  heavy  article*,  insiead  uf  going 
forward  by  rail  at  what  seem  to  shippers  extortion- 
rates,  will  la-  placed  in  slore  until  tbe  water 
te  is  again  open.  Nor  I*  the  competition  with 
Iry  the  roads  to 
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New  York  *.  for  unlc**  the  seaports 
afford  bettor  market*  for  Western 
found  at  New  York,  which  they  seldn 
do,  the  road*  leading  to  thrm  will  tic  c 


rto  to  the  ■oath  until  1876.  when  an  agreement  wi 
product*  than  is  bv  the  trunk  line  road*  which  base 
seldom  or  never  relative  distance*.    But  at  the  end 


was  entered  into 
i  baaed  the  rate*  on 

i  or  never  relative  distance*.  But  at  We  end  of  a  month  and 
eut  off  from  a  half  the  New  York  roads  withdrew  from  this 
oarrrying  these  product*  it  their  charge*  are  made  agreement,  being  satisfied  that  its  operation  was 
to eiiwdthe charges  to  New  York.  The  favorable  prejudicial  to  their  interests.  Then  followed 
influence  of  the  water  route  upon  rates  is  therefore  another  war  of  rates,  ending  after  a  long  struggle 
fell  all  the  way  to  the  Ohio  and  the  Potomac,  and  in  the  differentiala  now  existing.  The  war  of  rat™ 
the  maximum  of  rates  U  Axed  for  all  the  mad*  by  of  1980  was  entered  into  to  get  rid  of  them,  but 
the  roads  to  New  York,  with  which  the  water  route  it  proved  ineffectual,  as  before  Mated.  They  ap- 
oomea  most  directly  and  immediately  into  ootupe-  pear,  therefore,  to  abide  the  teats  or  competition. 
„Uon.  and  they  have  come,  as  prices  generally  do,  under 

Under  the  competitive  principle,  a  maximum  of  I  the  exigencies  of  trade, 
rates  is  thus  established,  and  the  railroad  com-  (  But  it  is,  of  course,  possible  that  differentials 
panics  cannot  prevent  it,  whatever  may  he  their  may  be  just  at  one  Lime  and  unjust  at  another; 
desire.  But  dUtauce.  cost,  and  many  other  clrcum-  ami  it  is  Inaiattal  on  behalf  of  Now  York  that, 
stance*  may  Ihen  i  mie  in  to  fnrre  still  lower  ratefl  whatever  may  aaavwaWMI  llsl  CMS  heretofore,  the 
onthelines'tothecitiessouthof  New  York.  If  it  is  existing  differentials  are  no  longer  just  to  that 
found  that  the  roads  tending  to  Baltimore  will  not  city,  and  ate  no  longer  each  as  would  result  from 
obtain  a  reasonable  share  In  the  business  without  acom|ietition  not  hampered  and  restrained  by  rail- 
offering  better  rate*  than  are  given  to  New  York,  road  combinations,  For  evidence  of  the  iniustice, 
such  rales  will  certainly  be  offered.  They  will  we  are  referred  to  statistics  which  show  that  the 
submit  to  the  rales  which  give*  the  business  to  growth  of  Baltimore  and  Philadelphia  trade, 
other  cities  only  until  the  trial  proves  the  preju-  specially  in  grain  and  provision*,  liaa  in  late  years 


dicial  operation.  And  when  they  reduce  tlicir 
charges,  it  will  he  optional  lo  the  New  York  road* 
to  follow  the  Baltimore  lead,  and  they  may,  no 
doubt,  be  relied  uiiun  to  do  so  if  their  interest*  ap- 
pear  to  require  it. 

But  another  most  important  factor  in  regulating 
freight  charges  is  the  export  trade. 

The  price*  of  the  leading  American  products,  in 
the  carriage  of  which  the  railroads  compete  most 
actively,  are  fixed  In  European  marsjct*.  These 


rapidly  on  that  'of  New  York.   This,  it  is 

 ,  is  proof  that  the  differentials  operate  against 

New  York  interests,  and  the  New  York  ruada 
ought  to  abolish  them  by  reducing  their  own  rates 
until  they  conform  to  the  rates  on  the  lines  lead- 
ing to  Baltimore  and  Philadelphia.  Tills,  it  is  in- 
stated, la  what  rair  competition  requires. 

It  might,  perhaps,  be  a  miflicieni  answer  to  this 
demand,  that  the  attempts  heretofore  made  to  i 
force  equality  of  charges,  though  long  persisted 


en  si  nets  should  net  to  the  producer  In  the  A  uteri-  in,  with  no  small  loss  to  the  participant*,  proved 
can  market  the  foreign  price,  less  reasonable  i  unavailing.   But  passing  that .fact  without  further 


.i'larges"  for  transportation  and  handling  :  and  he  remark,  we  direct  our  attentiou  to  the  evidences 
i*  interested  in  having  the  trade  open  to  the  com- 1  that  New  York  has  suffered  from  the  differentials, 
uetitinn  of  as  manv  buyers,  and  the  transportation   These  we  have  not  found  or  much  weight    It  i* 

TZ  .  ■">'  ••-  certainly  true  that  Baltimore  and  Philadelphia 

have  now  a  larger  share  in  the  grain  and  provision 
irntHr  than  they  had  fifteen  years  ago;  but  it  re- 
mains to  connect  the  fact  with  the  existence  of  the 
differentials.  For  a  long  time  New  York  nearly 
monopolized  that  trade;  but  the  reasons  were  ob- 
vious in  its  better  chaniiekof  communication  with 
the  interior,  and  It*  greater  preparations  tu  accom- 
modate it.  When  Baltimore  and  Philadelphia  had 
extended  their  railroad  systems  so  as  to  compete 
Atiantic  cYuei.sndwreshippedby  them.  Kxcepti  for  the  trade,  and  had  provided  elevators  and 
practicable  to  due  otlipr  conveniences,  they  lun 


to  that  of  as  many  carriers  as  possible.  Of  the 
Atlantic  citiea  which  compete  for  thia  trade,  Balti- 
more and  Philadelphia  are  dearest  to  the  producer, 
but  New  York  and  Boston  are  nearest  to  the 
foreign  market.  Much  is  shipped  to  each  of  those 
cltlef  for  home  consumption,  hut  the  major  part 
of  all  that  they  receive  is  destined  to  a,  foreign 
market.  Some 'of  it  posses  from  Western  town* 
on  tlirough  bills  of  lading  to  foreign  porta,  but  the 
most  of  it  la  consigned  to  the  nierclianla  of  the 

itiea.  and  is  reshipped  f— 
at  Boston,  It  lias  been  found  lm 
linguish  between  that  intended  for  homecousuiup- 
thm  and  that  tor  foreign  shiimtent;  and.  there- 
fore, no  discrimination  in  freight  charges  is 
attempted,  hut  all  is  charged  as  If  destined  to  a 
foreign  market.  But  when  so  treated,  the  Atlantic 
ciiiew  la-coin*  merely  no  many  points  on  so  many 
through  route*  between  the  interior  or  the  country 
and  tbe  European  ports,  awl  the  charges  on  ship- 
ments must  regard  the  whole  lines  and  not  part* 
of  them  merely.  On  these  several  through  lines,  oom 
peting  for  the  same  business  between  the  name  inte- 
rior A  uimcan  towns  and  the  foreign  ports, thewliole 
charges,  if  the  routes  are  equally  favorable,  must  be 
snfutanliallv  the  same,  or  the  oneglvlng  tbe  best 
i  would'obtain  the  business.  The  question  of 
i  rates  must,  then-tore,  hsve  an  important 
bearing  on  the  inland  rales;  for  iftheocean  rates  are 
greoitcx  from  Baltimore  to  foreign  ports  than  from 
New  York  to  the  saute  ports,  the  inland  rates  to 
Baltimore  must  necessarily  be  lower,  or  Baltimore 
will  be  excluded  from  the  trade.  Turning  onr  at- 
tention, theu.  to  the  ocean  freights,  we  find  that 
during  the  year  1881,  from  Baltimore  to  Liverpool 
l,v  steam  and  sail,  thev  averaged  - 
"  ...  i  i  i   ...  A-  ,i 


tieitrU  three 


took  ashare 

in  the  business;  nut  because  of  the  differentials,  but 
because  they  were  then  prepared  for  it.  But  no  evi- 
dences were  produced  before  as  that  the  Philadel- 
phia and  Baltimore  business,  lo  whkh  the  differ- 
entials are  applicable,  is  now  Increasing  more 
rapidly  in  proportion  than  that  of  New  York,  or 
that  the  growth  of  New  York  business  is,  to  any 
extent,  checked  by  them.  On  the  contrary,  there  is 
abundant  evidence  that  New  York  is  fully  main- 
taining its  present  lead,  and  that  its  trade  is  enjoy- 
ing* growth  so  healthy  and  vigorous,  that  its 
commercial  classes  ntn  well  afford  to  regard,  with- 
out envy  or  ri-gret,  the  prosperity  of  otner  places, 
and  may  well  concede  to  them,  without  repining, 
all  the  advantages  which  have  come  to  them  as  a 
result  of  competitive  efforts.  The  accompanying 
note  will  show  the  relative  proportion  of  the  total 
receipts  of  grain  and  flour  at  the  four  Atlantic 
ports  which  was  received  at  each,  and  it  will  ap- 
pear from  the  figures,  that  Now  York,  during  the 
last  eighteen  months,  has  gained  on  tbe  others.* 
How  far  ephemeral  causes  have  contributed  to  this 
gain  we  can  not  know,  nut  it  is  manifest  that  the 
evidence  that  New  York  suffers  from  differential* 


LT,„t»  per  hundred  pounds  greater  than  from  New  1  dues  not  yet 

York,  and  from  Philadelphia  nearly  two  cent*     As  the  interior  la  interested  in  thesubject  of  dif- 


greater.  Thi*  is  not  conclusive  of  what  they 
might  be  in  another  year,  but  it  is  indicative  of  a 
general  condition  of  things.  Besides  thi*  advan- 
tage in  the  ocean  freights  the  New  York  route  has 
a  further  advantage  in  the  somewhat  greater  ex- 
pedition. If,  therefore,  the  railroads  to  Baltimore 
«n.l  Philadelphia  were  tocharge  for  the  inland  rar- 
■  the  same  that  is  charged  to  New  York,  thev 
do  so  with  the  certain  result  of  losing  their 
nt  participation  in  the  export  trade.  They 
„„.  therefore,  of  necessity,  make  their  average 
inland  rates  at  least  as  much  lower  than  the  in- 
land rates  to  New  York  as  will  offset  the  differ- 
ences in  tbe  ocean  freights.  This  follows  under 
the  sway  of  competition  from  the  same  necessity 
which  forces  upon  two  merchant*  trading  side  by 
side  in  the  same  article*  a  concurrence  in  the  same 
prices.  Attempts  bv  agreement  or  otherwise  to 
counteract  this  law  of  competition  would  he  of 


little  avail,  and  of  no  avail,  whatever,  for  any  great 
length  of  time.  All  the  leading  articles  of  east- 
ern bound  freight  would  be  affected  by  this  prin- 


fereotiol  rales,  and  as  the  sharpest  competition  in 
freight*  is  encountered  there,  su  that  its  commer- 
cial classes  are  in  favorable  position  to  judge  of 
the  forces  affecting  them,  it  has  seemed  to  us  no 
weak  evidence  of  the  justice  and  necessity  of  the 
differentials  that  the  preponderating  sentiment  in 
the  interior  wa»  strong,  and  decided  that  the 
differentials  were  just,  There  was,  indeed,  some 
dissent,  but  this  was  the  prevailing  view. 

In  our  discussion  thus  far,  we  have  had  but 
little  to  say  of  the  case  of  Boston,  or  of  the  weat- 
ward-bouud  freight*,  Aa  to  the  latter,  some  of 
the  considerations  above  mentioned  would  no* 
apply,  but  the  differences  are  not  sufficient,  as  we 
think,  to  relieve  New  York  west  ward-hound 
freights  from  the  differentiala.  We  were  not  in- 
vitod  try  the  commercial  organization*  of  Boston 
to  viail  thai  citv,  and  we  retrained  for  that  reason 
*  We  have  reason  to  suppose  that 


ciple  and  this  would 


from  doing  so. 

the  seeming  want  or  Interest  in  Boston  In  the  sub- 
ject referred  to  ua  was  doe  to  the  fact,  thai  no  one 
seemed  disposed  to  make  any  controversy  in  re- 
be  so  large  a  proportion  of  j  gpect  to  the  rates  to  that  city.    Boston  claims  the 


on  foreign-bound  freight*  than  upon  thorn  de- 
livered in  Boston  and  other  New  England  towns 
for  home  consumption;  and  to  that  extent  works 
an  apparent  injustice.  If  the  low  charge*  on 
foreign-lxrond  good  a  have  the  effect  to  increase  the 
charge*  on  freights  for  home  consumption,  it  is  an 
injustice  in  fact;  but  if  not,  and  the  Boston  roads 
consent  to  carry  at  tbe  tow  rales  as  a  n<*-««sary 
condition  to  participation  in  the  foreign  trade,  lite 
other  cities  cannot  well  contest  their  right  to  do 
so,  As  the  ocean  freights  from  Boston  correspond 
very  cl.nwly  to  those  from  New  York,  the  princi- 
pal already  stated  is  applicahle;  and  we  have  no 
occasion  to  consider  the  case  of  Boston  separately. 
OONCMJKIOK. 
It  only  remains  for  us  to  state  that  no  evidence 
lias  been  offered  before  us  that  the  existing  differ- 
ential* are  unjust,  or  that  they  operate  to  the 
prejudice  of  either  of  the  Atlanti 
Differential  rate*  have  come  into 
under  the  operation  of  competitive  forces  ;  they 
bear  some  relation  to  relative  distance  and  relative 
cost  of  wervlce  ;  they  recognize,  a*  we  think,  the 
relative  advantages  of  the  several  seaports ;  and 
they  are  subordinate  to  the  great  principle  which 
compels  the  carriers  of  property  competing  be- 
tween the  same  point*  and  offering  equal  facilities 
to  their  customers,  to  make  the  same  rate*.  We 
therefore  cannot  advise  their  being  disturbed. 

Bui  we  do  not  assume  that  the  rates  which 
are  just  to-day  will  he  just  Indefinitely.  They 
have  become  established  by  the  force  of  cir- 
cumstances, anil  they  ought  to  give  war  if 
future  circumstances  shall  be  such  as  to  render  it 
right  and  proper.  They  constitute  a  temporary 
arrangement  ouly  ;  equitable,  as  we  think,  for  the 
present,  but  which  may  become  inequitable  before 
the  lapse  of  any  oonsiilerable  time.  Whenever 
they  shall  be  found  to  operate  unfairly,  and  give  a 
forced  and  unnatural  direction  to  trade,  and 
whenever  It  shall  appear  that  they  tend  to  deprive 
any  one  of  the  seaports  affected  by  them  of  the 
proportion  of  business  that  would  naturally  come 
to  it  under  the  operation  of  normal  competition, 
the  want  of  eqnity  in  the  rates  will  appear,  and  it 
will  be  right  to  modify,  or,  perhaps  abolish  them. 

Railroad  problems  assume  such  different  phases 
from  year  to  year,  and  almost  from  day  to  day. 
that  those  who  have  authority  in  railroad  matters 
may  justly  be  expected  ami  required  to  give  their 
earnest  attention  and  best  effort*  to  making  their 
franchise*  accomplish  the  great  ends  of  equal,  fair, 
prompt  and  beneficial  accommodation  which  was 
intended  In  their  grant.  And  those  ends  tbey 
should  have  in  view  in  determining  upon  the  con- 
tinued existence  of  differential  rate*.  Their  ob- 
servation of  the  general  course  of  traffic  from  day 
to  day  and  from  month  to  month  ought  to  enable 
them  to  determine  whether  the  differentials  are 
too  large  or  too  small ;  whether  thry  are 
influencing  trade  unfairly  and  unnaturally, 
and  whether  they  operate  as  an  improper 
restraint  upon  competition,  and  when  the 
improper  effect  is  discovered  they  ought  to 
correct  the  wrong  without  hesitation  or  delay.  To 
enable  Uwm  to  judge  fairly  and  with  full  under- 
standing, accurate  statistics  of  their  business 
should  be  kept  by  each  of  them,  and  submitted  to 
the  others  or  kept  in  some  common  office,  and 
these  statistics  ought  to  be  periodically  given  to 
the  public  also.  Publicity  is  a  great  corrector  ot 
imaginary  evil*,  and  may  be  an  important  pre- 
ventive of  evils,  both  imaginary  and  real. 

We  do  not  assume  or  believe  that  there  exists  in 
railroad  official  circles  any  legitimate  authority  to 
determine  the  question  or  rales  arbitrarily.  Large 
powers  of  self-government  have,  undoubtedly, 
been  left  by  the  law  in  railroad  managers,  but  all 
their  authority  la  qualified  by  duty  to  the  public  : 
and  it  cannot  "be  too  often  or  too  pointedly  asserted 
that  tbe  obligation  on  their  part  to  serve  tbe  pub- 
lic with  relative  fairness  is  of  perpetual  force.  In 
their  future  dealing*  with  the  important  question 
which  has  been  the  occasion  for  our  coming  to- 
gether, the  great  trunk  lines  should  be  particular- 
ly careful  to  give  no  occasion  for  just  complaint, 
that  Whey  subject  any  one  of  tie-  seaboard  cities  to 
tbe  operation  of  arbitrary  or  unfair  regulation*  or 
charges,  or  that  they  fail  to  observe  toward*  any 
of  them,  or  towards  the  people  trading  or  desiring 
to  trade  with  them,  the  mandate  of  the  common 
law— to  deal  justly  and  distribute  r*iriy  the  brne- 
•  are  incident  to  their  orou- 
AIXKN  0.  THl'BMAN, 
E.  B.  WAKllBVIUtr.. 

Thomas  M.  Ooottr. 

New  York.  July  SO,  1832. 


the  whole  as  to  govern  the  chargis  on  all. 

The  differentiala  then  appear  to  us  to  find  tnelr 
reason  in  competitive  force*.  A  brief  reference  to 
their  history  will  show  thai  compart  ha*  not  suc- 
ceeded In  controlling  tliein.  In  lfW»  there  was  an 
agreed  difference  in  favor  of  Beltimorein  the  rates 
for  the  transportation  of  grain,  of  10  cents  per  _100 
lbs.  But  the  effort  to  sustain  this  difference  led  to 
a  war  ol  rates,  a*  a  result  of  which  it * 
one-half.   Thia  lesser  difference  was 


same  rates   with   New  York   on    the  export 
trade,  aud  the  other  cities  do  not  appear  inclined 
claim.  This  makes  the  charges  less 
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The  Coluubcs  *  Easts**  RaruioAn  Cosraxr 
ass  the  engineers  st  work  making  tbe  locating  nrvey 
from  Oohrmbns  to  a  new  sod  undvsloped  roinural  field 
in  tbe  eastern  part  -rf  Berry  County  The  lyndlcate. 
on  which  the  railroad  enterjirue  U  baaed,  ha*  optioned 
about  thirty  tbouwuui  seres  of  mineral  laud*.  rV-h  in 
coal,  Iron  ores.  Are  and  potter'*  clay,  and  the  director* 
prnpnas  to  have  the  cars  running  from  Colombo*  to 
helbv"*  I"aj»,  a  point  Utlre  mile*  northeart  of  New  Lex 
ingtoD,  by  tbe  let  of  wit  January.  Tbs  mineral  neW 
toVroads.ces.nbJ.by  the  o 
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WAR  IN  BUY  IT. 


Uv«  the 


in  Egypt.  as 


though  every  paper  rwi™  artirl.«  almost  dally 
"from  its  own correspondent "  on  board  one  of 
Her  Majesty's  ships,  no  paper  obtains  letter*  direct 
from  the  camp  of  Anibi.    His  words  and 
wuald  undoubtedly  be  of  interest  to  the 
yet  they  are  not  chronicled. 

The  accompanying  map  gives  a  general  idea  of 
the  lower  portion  of  Egypt,  and  the  location  of 
the  great  canal  and  railroad  lines.  The  main  in 
I  of  the  civilized  world  gathers  around  the 


THE  DEAN  STEAM  PUMP  WORKS. 


From  a  late  issue  of 
clip  the  following: 

Indianapolis  is  fast  assuming 
tion  among  the  manufacturing 
Her  rolling  milk,  tile  worC. 


walnut,  the   carving  turn  been  done  by 1 
The  vestibule  into  which  the  visitor  H ' 
first  ushered,  is  paved  with  black,  red  and  cream- 
colored  tile.  A  hand*  unr  counter  of  black  walnut 
supplied  with  drawers  and  shelves,  extends  across 
the  vestibule,  separating  it  from  the  main  office, 
which  is  entered  by  a  pretty  gate  of  blade  walnut,  I 
also  carved.   The  main  office  is  lavishly  supplied  I 
with  handsome  desks  and  chairs.    The  heating  is 
done  by  steam,  but  there  is  also  in  this  apartment 
a  grate  with  a  beautiful  mantel  and  hearth  of 
white,  brown  and  cream-colored  tile.    A  Urge 
fire-proof  vault  for  paper*  and  drawings,  a  wash- 
room supplied  with  Lot  and  cold  water,  and  a  | 
private  office  which  is  to  lie  elegantly  fitted  up, 
open  out  of  the  main  office.   The  room  above  is 
finished  in  white  nine.   This  is  well  lighted  and 
is  need  as  a  draughting  nsim  and  mailing  depart- 
ment, from  which  large  quantities  of  circulars 
and  lithographs  are  sent  daily.   The  windows  of 
this  mom  are  also  noticeable— the  lower  portion 
being  a  single  pane  of  plate-glass,  while  the  upper 
contains  many  mull  panes.    The  effect  is  exceed- 
ingly uuaint  and  pretty. 

The  han.U  >tue  landscape  |skintiug  ornamenting 
the  door  of  the  large  safe  in  Die  office,  is  the  work 
of  Mary  H.  Krout,  of  Crawfurdsville.  Tha  deft 
manner  in  which  the  brush  has  been  handled 
demonstrates  that  the  author  of  "Little  Brown 
Hands  "  can  paint  with  the  brush  as  well  as  with 
the  pen,  and  that  she  is  an  artist  as  weU  as  an 
author. 

All  the  draughting  and  casting  i*  do 


RAILWAY   TRAVEL  IN 
AMERICA. 


Mr.  Robert  8.  Minot,  of  this  city,  has  prepared, 
and  Mncsrn.  A.  Williams  A  Co.,  have  published,  a 
pamphlet  entitled  "  Railway  Travel  in  Europe  and 
America."  which  is  crowded  with  facts  interest- 
ing both  to  those  who  are  travelers  and  to  thuae 
who  are  not.  His  primary  postulate  is  that  the 
progress  of  civilisation  is  more  or  less  co-extensive 
with  the  progress  of  means  of  communication 
and  transportation,  ami  he  cites  the  railway  and 
telegraphic  development  of  eastern  and  western 
Europe  and  that  of  this  country  to  support  this 
proposition.  Travel,  he  says,  la'  a  sort  of  educa- 
tion; hence  those  who  are  eager  for  self-iniprove- 
improvement.  must  desire  that 


xivement  .. 

railnawls  and  steamboats  should  be  brought  to 
such  perfection  that  the  Atlantic  may  be  crossed 
in  a  week  for  half  the  present  fare,  that  New 
York  and  San  Francisco  may  be  within  three  days 
of  each  other,  and  that  the  journey  around  the 
world  may  be  made  in  a  month  or  six  weeks,  all  of 
which  may  l»  realized  within  the  present  century. 
It  has  been  prayed  that  the  average  traveler  may 
journey  million,  of  nnh-»  on  land  and  sa  with 


about  a  cei 
risk  of 
about 
whatever, 
In  a 


,  that  a  new-born  babe  must  travel 
the  rate  of  forty  miles  an  hour  for 
a  "eenturv  In  order 
f   being  silled  by  a 
twenty-five  years  to 


to  run  the  average 
■    and  for 


of  the 


MAP  OF    LOWER  EGYPT, 


,  are  second  to  none,  and  supply  the  trade 
I  the  entire  country.  The  steam  pump 
works  of  the  Dean  Brothers,  is  another  Important 
manufactory  that  wiU  well  repay  a  visit.  Theyhave 
been  established  in  Indianapolis  for  18  years,  hav- 
ing come  to  Indiana  in  into,  from  central  New 
York.  From  an  ordinary  beginning,  their  busi- 
ness has  increased  until  they  now  employ  over  100 
men,  and  send  their  pumps*  to  every  part  of  the 
United  States.  This  growth  has  necessitated  the 
building  of  new  shops  and  office,  which  are  a  Here- 
of the  country.  They  have  combined  with  con- 
venience, space  and  excellence,  an  artistic  effect 
that  is  extremely  attractive.  The  latter  is  par- 
ticularly fine,  and  may  be  taken  as  an  example  of 
what  festheticiflra.  in  the  beat  sense  of  that  abused 
word,  will  do  toward  converting  a  place  of  buai- 
nsm  into  a  beautiful  structure  that  time  will  only 
render  more  picturesque.  The  sho|is  extend  along 
Madison  avenue  and  Ray  street,  and  are  830  x  H 
ft.  They  are  well  lighted  and  ventilated,  a  track 
running  the  entire  length  for  convenience  in  mov- 
ing machines.  There  is  an  office  for  the  superin- 
tendent of  the  shops,  with  speaking  tubes  connect- 
ing it  with  the  main  office.  The  buildings  are  of 
hnrk.  with  trimmings  of  Mack  brick  and  cut 
stone. 

The  main  office  stands  at  the  corner  of  Rar 
street  and  Madison  avenue.  This  is  In  the  Elixa- 
bethian  style,  with  tile  roof  and  half  timbered  work 
under  the  cornices.  The  windows  on  the  first 
floor  are  very  artistic,  the  lower  sash  being  of 
albany  plate  glass,  while  the  upper 


N, 


KUmed  g Uas  from [^it"tt[^ •  ^Y-^  the  design  being 
el'em^.'rstoed^  Tht  ^  r'i^^^oS^ni.h'ed 


tbeirown  supervision,  drawings,  patterns  and  cast- 
ings being  all  made  In  their  own  shops.  There  is 
nothing  that  will  secure  such  excellence  as  per- 
sonal attention  to  one's  own  business,  whatever  it 
may  be.  No  amount  of  money  will  secure  the 
same  carefulness  and  dispatch  as  is  secured  by  the 
man  who  looks  himself  to  see  that  his  orders  are 
obeyed.  This  probably  explain*  the  rapid  growth 
of  their  trade,  since  it  accounts  for  the  excellence 
of  their  work. 

Besides  many  other  important  commissions, 
they  have  this  year  supplied  Edmorr,  Michigan, 
with  water-work-  mach  inery.  the  Ihi  Pont  paper 
mills,  of  Louisville,  with  two  pumps  capable  of 
delivering  one  million  gallons  in  twenty-four 
hours,  a  large  pump  for  the  Chattanooga  iron 
works,  and  are  now  making  some  fine  machinery 
for  the  new  steel  works  of  this  city,  and  have  re- 
ceived an  order  from  Peoria  to  supply  a  distillery 
with  a  |Himp  to  cost  four  thousand  .loll  ir-  A 
pump  of  their  manufacture  is  used  in  the  Sibley 
College  of  Mechanical  Arts,  Cornell  University, 
for  illustration  and  experiment. 

There  is  no  reason  why  men  should  reserve  all 
their  choicest  possessions  for  their  homes.  Two- 
thirds  of  a  business  man's  time,  at  least,  is  spent 
in  his  office  or  shop.  Dust,  confusion,  hail  air. 
spittoons,  ink  stained  desks  and  dilapidated  chairs 
generally  render  these  places  cheerless  and  dreary 
in  the  extreme.  Such  things  can  not  fall  to  have 
a  dire  effect  upon  the  health  and  spirits,  and  con- 
sequently upon  the  minds  and  energies.  Sur- 
roundings that  are  pleasant  and  comfortable  may 
therefore  be  regarded  as  the  best  of  all  g<sal  in- 
vestments, and  the  example  set  by  this  pro,|«-rous 
thy  of  imitation,  not  only  here.  In 


travel  followed  here,  where  baggage  is  not 
weighed,  and  in  Europe,  where  it  is  weighed,  it  is 
said  that  in  this  country  not  more  than  ten  min- 
utes is  wasted  in  preliminaries,  while  in  Europe  at 
least  hslf  an  hour  must  be  allowed  for  them;  that 
the  waiting-rooms  on  this  aide  the  Atlantic  are 
warm  and  stuffy,  on  the  other  side  cold  and  stuffy, 
while  the  cars  are  subject  to  the  same  criticism. 
The  foreign  first-class  railway  carriage  i*  equal  in 
appearance  to  the  best  American  car:  it  in  lighter 
In  proportion  to  its  length,  and  therefore  on  good 
roads  it  runs  with  a  smoother  motion;  it  is  better 
stuffed,  and  is  provided  with  a  heed  support.  Be 
cause  of  these  advantages,  travel  in  it  is  much  less 
tiresome  than  that  on  American  railways;  hut  this 
is  offset  by  the  passenger  being  locked  in  hi*  com- 
partment: by  the  lack  in  oold  weather  of  artificial 
heat,  and  by  the  absence  of  all  toilet  appliances.  As 
for  American  palace  cars,  for  long  journeys  at 
least,  there  are  no  superiors.  Many  second-class 
foreign  carriages  are  quite  as  comfortable  as  are 
those  of  the  first -class,  but  those  of  the  third-class 
are  mere  cattle  vans  with  wooden  seats  for  the 
human  laipeds  who  may  occupy  them.  On  foreign 
trains  the  usual  fares  are  four,  three  and  two  cents 
1  per  mile,  according  to  class,  with  extra  charges  for 
express  trains,  fees  to  officials  and  payments  for 
above  50  pounds  of  baggage,  making  first-class 
European  travel  more  costly  by  from  one  to  two 
cent*  iter  mile  than  that  in  palace  cars  in  the 
United  States  east  of  the  Mississippi  River.  In 
Europe  generally,  and  in  France  especially,  such 
stops  are  made  by  long  distance  train*,  whether 
ther  are  or  are  not  on  time,  that  all  their  f 
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For  nnmhcr  ctf  trains  and  for  speed,  England 
lead*  the  vrnrlil.  From  London  to  Grantham. 
1051  miles,  the  running  time  in  2  hour*  8  minute, 
invirl  v  Si!  miles  an  hoar:  from  London  to  Bedford, 
54)  in 1 1-4.  the  rnn  in  made  in  54  minutes,  or  at  I  he 
rate  of  55)  mile*  an  hour.  The  new  Chirngo  light- 
ning express  average*  86.75  miles  per  hour :  that 
between  New  York  and  Boston  maintains  a  speed 
of  88.88  mile*  per  hour.  The  fastest  train  in 
France— that  from  Paris  to  Bordeaux— runs  about 
!W»  miles  In  »  hours.  The  chief  Brussels  expresses 
run  about  59  mile*  an  hour  in  France  and  88  mile* 
an  hour  in  Belginm.  Tlw  fastest  train  in  Oer- 
m any— the  Paris  train  from  Berlin  and  Cologne 
—runs  at  the  rate  of  40  miles  an  hour  until  it 
roaches  French  territory,  when  the  rate  drops  to 
27  miles  an  hour.  Austrian  trains  run  slowly, 
but  charges  for  them  are  low:  Holland  and 
m  nave  high  speed  and  low  fares ;  Italy 
'Spain  show,  considering  their  mountainous 
territories,  fair  speed ;  Russia,  Portugal  and 
Switzerland  make  fair  showings.  Railway  civ- 
ilization In  America  holds  a  westerly  course. 
In  the  Middle  States  the  best  speeds  are  shown  : 
New  England  is  a  very  good  second ;  in  the 
Western  State*  no  notable  speed  is  to  he  found : 
in  the  Northwestern  and  Southwestern  States  and 
in  the  Far  West  speeds  continue  to  diminish  until 
the  confines  of  civilisation  arc  reached.  The  Wis- 
consin Central  Railroad  carries  off  the  palm  in  the 
slow  race,  having  a  record  of  831  miles  in  53  hours 
SO  minute*  -Si  mile*  per  hour.  The  effects  of 
heavy  grade*  and  curves  is  well  shown  hv  travel 
on  the  Boston  and  Albany  Railroad  :  in  tlie  Berk- 
shire  Mountains,  where  tlw  maximum  grade  la 
mure  than  80  feet  to  the  mile,  a  train  of  six  cars 
and  two  locomotives  make*  on  up  grades  from 
31  i  to  80  miles  an  hour  -,  on  down  grades  44  or  45 
inues  an  hour.  On  the  Old  <  'olony  Railway,  on  a 
local  expn-sa  to  Mlddleborough.  a  train  of  ten  cars, 
with  one  locomotive,  averages  in  clear  running 
sivml  40  miles  an  hour.  Op  140  Kuropenn  routes, 
tlut  average  *|K-ed  of  the  fastest  140  trips  exi-eeds 
that  of  the  slowest  140  trips  by  40  percent.:  In 
America  such  excess  is  only  35  per  cent. ,  and  It  la 
almost  entirely  due  to  the  omission  of  stops  by  ex- 
press trains.  In  Europe  the  nominal  differentia- 
tion in  farm  is  114  per  cent.;  in  America  it  is  xero. 
The  conclusion  is  that  one  important  reason  for 
the  absence  of  great  speeds  in  America  is  this  lack 
of  differentiation  of  charges  ;  If  three  rate*  of  fare 


were  established  the  portal  A 
would  run  10  per  cent,  fasti 
per  cent,  slower. 

In  great  through  travel  Ute  average  speed  In 
Europe  is  28. 12.  In  the  UnitedStates  24  31  miles  per 
hour;  the  average  fare  in  Europe,  2.74  cent*  pcrmile. 
Is  raised  lo  8.02  cents  adversely  to  great  through 
travel,  while  in  the  United  States  the  average.  8.79 
cents  per  mile.  Is  lowered  to  2.88  cent*  in  favor  of 
such  travel,  a  practical  illustration  of  the  blessing 
of  union  and  concord  in  a  great  country.  In 
the  advance  of  civilisation  the  highest  speeds  are 
concomitant  with  the  lowest  fares,  and  this  law 
will  be  brought  forward  more  prominentlv  by 
considering  that  the  true  estimate  of  cheap  fares 
is  the  distance  that  the  laboring  man  can  travel 
on  a  day's  wages.  In  France  a  workman  gets  60 
cent*  a  dav,  which  would  carry  him  less  than  80 
mile*  third-class;  in  Bab'  and  Spain  perhaps  20  or 
30  rents  a  day,  on  which  he  could  travel  only  10 
or  15  miles.  In  the  United  States  the  workman 
run  travel  40  or  50  miles  on  a  day's  wages ;  in 
New  England  and  the  Middle  States,  SO;  In  the 
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est,  1  hour  10  minutes;  slowest,  2  hours  80  min- 
utes. In  France— Paris  to  Bordi'nux,  80S,  miles; 
fastest  train,  9  hours  7  minutes;  slowest,  18  hours 
80  minutes.  Paris  to  Marseilles.  535J  miles:  fas- 
test, 14  hours  42  minutes:  slowest,  39  hours  25  min- 
utes. Paris  to  Strastsjurg.  81 1  miles;  fastest,  10 
hours  27  minutes:  slowest,  1*1  hours  87  minutes. 
Puris  to  Cologne,  :*IK  miles;  fastest,  II  hours  10 
minutea;  slowest.  17  hours,  5  minutes.  Paris 
to  Calais.  1 84  J  miles;  fastest.  5  hours; 
slowest.  *  hours  35  minutes.  In  North 
Germanv,  Berlin  Wa  Magdeburg,  to  Co- 
logne, msi  miles:  fastest,  0  hours:  slowest.  IB 
hours  5  minutes:  Berlin  to  Bremen,  211  miles; 
fastest.  6  hours  85  minutes;  slowest.  9  hours  28 
minutes:  Berlin  to  Hamburg,  177}  miles:  fastest, 
4  hours  45  minutes:  slowest.  H  hours  50  minutes. 
In  South  Oermanv.  Dresden  to  Prague.  119  miles  ; 
fastest,  4  hours  88  minutes;  slowest.  7  hours  15 
minutes:  Dresden  to  Munich,  300  miles:  fastest,  14 
hours  51  minutes:  slowest.  17  hours.  In  Austria- 
Vienna  to  Munich,  268  miles;  fastest.  9  hours  45 
minutes:  slowest,  17  hours  55  minutes:  Vienna  to 
Prague,  2174  miles:  fastest,  7  hours  20  minutes; 
slowest,  11  hours  56  minutes.  In  Russia— St.  Peters- 
burg to  Moscow,  401  miles:  fastest,  22  hours  80 
minutes:  slowest,  28  hours  10  minutes:  Warsaw 
to  Moscow,  810  miles:  fastest,  38  hours  24  minutes: 
slowest,  49  hours  1**  minutes;  Warsaw  to  Odessn, 
842  miles:  fastest,  40  hours  32  minutes;  slowest, 
49  hours  35 minute*.  In  Italy— Turin  to  BrindUi, 
681  miles;  fastest.  27  hoors-.'slowiist.  27  hours  57 
minutes:  Florence  to  Rome,  I95J  miles;  fastest.  7 
hours  50  minutes:  slowest,  13  hours  10  minutea. 

The  following  are  some  of  the  distances  and 
speed*  on  this  side  of  the  Atlantic:  Boston  to  New 
York,  826  miles:  fastest.  6  hour*  88  minutes:  slow- 
est. 9  hour*  48  minutea.  Boston  to  Montreal,  388 
miles:  fastest,  11  hour*  35  minutes;  slowest.  14 
hours  50  minutes.  Boston  to  St.  John,  N.  B..  450 
miles:  fastest.  23  hours  10  minutes;  slowest.  23 
hours  5  minutes.  New  York  to  Chicago.  0U2  miles, 
fastest.  39  hours  10  minutes:  slowest.  86  hours  30 
minute*.  New  York  b»  Cincinnati.  757  miles;  fast- 
eat.  24  hours  80  minute-.,  slowest.  37  hours.  New 
York  to  St.  Louis,  1 .065  mil.*:  fastest,  35  hours  3 
minutes:  slowest.  88  hours  52  minutes.  New  York 
to  New  Orleans,  1,895  miles;  fastest,  54  hours  41 
minutes',  slowest,  60  hours  44  minutes.  St.  Louis 
to  New  Orleans,  700  miles;  fastest,  84  hour*  84 
minutea;  slowest,  85  hours  21  minutes.  St.  Louis 
lo  Oalveaton,  870  miles;  fastest,  46  hours  17  min- 
utea; slowest.  50  hours  88  minute*. 
Journal.  _ 

ELECTRIC  LIGHTING  IN  THE  CITY. 

A  report  to  the  Streets  Committee  of  the  Sewers 
Commissioners  has  recently  been  presented  by  Mr. 
William  Haywood  upon  the  prolonged  experiment 
of  street  electric  lighting,  which  was  commenced 
in  Aprd,  1681.  This  experiment  was  undertaken 
on  the  action  of  the  Streets  Committee,  who  were 
requested  in  March.  1880.  to  consider  and  report 
upon  the  adoption  of  an  improved  mode  of  lighting 


(Jabloebkoff  system).  District  No.  2.  for  £2.980;  to 
Messrs.  Siemens  Brothers.  District  No.  8.  for  £3.739. 
The  second  named  companv  failed  to  carry  out 
their  contract,  which  wa.  a^igmd  to  the  Electric 
Light  and  Power  Company,  hut  so  much  delay 
occurred  before  this  company  computed  thrir 
work  that  the  twelve  nwnth*  of  trial  will  not  be 
completed  before  April  next,  an  that  the  present 
report  deals  almost  exclusively  with  Districts  Nos. 
I  and  8.  Dividing  the  amount  of  each  lender  into 
permanent  works  and  c<iet  of  lighting,  the  three 
accepted  tenders  stoisl  as  follows: 
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The  quantity  of  light  given  f<  r  each  district  did 
m  varv  in  anything  like  the  proportion  of  the 
!,  as  will  he  seen  from  the  accompanying  table: 
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These  lights  replaced  156.  157  and  139  gas  lamps 
respectiveTv,  each  giving  14  candles,  and  represent- 
ing a  total  Illuminating  power  of  6.838  candles,  so 
that  the  electric  light  was  about  16.3  lime* greater, 
while  the  Uital  cost  for  gns  during  the  yrar  would 
have  been  £2,000,  as  compared  with  the  £4,890  for 
the  electric  light:  rather  more  than  twice  the  cost 
of  gas  for  sixteen  time*  the  quantity  of  light.  In 
making  this  comparison,  however,  it  U  only  fair  to 
|  point  out  the  great  difference  In  the  prices  charged 
,  by  the  various  contractors:  thus  for  the  throe  dis- 
trict*, the  relative  cost  of  gas  and  electricity  stood 


Lost  t.f  Klectrv: 
Light 


DWrtct  No  I,  Brush 

"  2,  Loans  . 
"  3.  tremens 


l-Ml    .t  0>*l 
• 
1011 
700 
BIS 


I. too 
*St70 


railroad  travel 

is  based  on  two  grounds,  that  it  is  much  easier  to 
run  trains  with  one  class  of  carriages  than  with 
three  classes,  and  that  all  the  people  are  In  theory 
at  least,  socially  equal.  The  European  system  is. 
however,  the  truly  democratic  one,  for  how  can  it 
be  said  that  Americans  are  pecuniarry  free  and 
eoual  when  the  poor  man  must  puv  three  cents  to 

onlv  on  the  difference  of  mi 
mean  that  the  rich  may  go  freely  where  they 
please  to  seek  better  fortune,  while  the  poor  must 
remain  where  they  are,  no  matter  how  unfortunate 
they  mav  be.  There  should  also  be  a  reduction  in 
the  weight  of  cars;  it  Is  said  thai  the  American 
r  train  is  usually  over  twice  as  heavy  as 
=  jsh  train  for  an  equal  number  of  passen- 
"American  railroads  are  apparently  safe 
enough  for  use  upon  them  of  lighter  vehicles;  if 
they  are  not,  safety  shtaild  be  secured  in  some  way 
other  than  by  compelling  each  traveler  to  carry 
about  with  him  a  ton  or  more  of  wood  and  iron. 

In  England,  some  of  the  pri; 
thus:  London  to  Edinburgh.  400  miles;  fastest 
time.  9  hutirs:  slowest  time,  14  hours  85  minutea. 
London  to  Liverpool,  130  miles:  fastest,  4  hours 
50  minutes,  slowest,  8  hours  20  minutes.  Lon- 
don to  Leeds,  about  300  miles;  fastest,  4  hours: 
slowest,  9  hours  25  minutes.  London  to  Manches- 
ter, 190  miles:  fastest,  4  hours  40  minutes;  slow- 
est, 6  hotirs,  50  minutes,    londnn  to  Bristol,  118 


city  street*.  The  Committee  considered  it  ad- 
visable that  a  trial  should  be  givin  to  the  electric 
light,  and  in  this  view  they  were  sustained  by  the 
Bridge  House  Estates  Committee,  who  were  also 
desirous  of  trying  the  experiment.  These  two 
bodies  co-operating.decided  upon  lighting  certain  of 
the  main  thoroughfares,  including  London.  South- 
wark  and  Blackf  riars  bridges,  and  it  was  arranged 
that  while  the  Sewers  ( .'om  missioncrs  should  under- 
take the  management  of  tbe  trial,  the  Bridge  House 
Estates  Committee  should  pay  the  ex  sit  of  lighting 
the  bridges  above  mentioned.  Acting  upon  thiade- 
termination,  tenders  were  applied  for  ID  the  autumn 
of  1880.  and  were  received  from  six  different  con- 
tractor*. The  area  to  be  lighted  was  divided  Into 
three  groups,  and  the  tenders  of  three  contractors 
were  accepted.  Tbe  main  conditions  of  the  exper- 
iment were,  that  it  should  extend  over  twelve 
months;  that  the  lighting  should  continue  each 
day  from  sunset  lo  sunrise,  and  that  no  gas  should 
he  used  except  as  a  substitute  during  the  period  of 
trial.  The  tlrst  district  included  a  length  of  streets 
of  1648  yds.,  and  an  area  of  89.SR7  square  yds.  It 
comprised  Blackf  riars  Bridge ;  New  Bridge  street : 
l>u<lgate  Circus ;  Ludgnte  Hill :  the  north  side  of 
St.  Paul's  Churchyard:  and  t'heapaide  from  its 
western  end  to  King-street. 

The  second  district.  1708  yds.  in 
and  27.394  square  yds,,  comprised 
Hridge;  Queen  Victoria  street:  Queen  street,  be- 
tween Queen  Victoria  street  and  Upper  Thames 
street ;  and  Queen  street  place. 
|    The  third  district,  1,521  yards  in  length  and  S3.- 
trains  are  run  321  square  yards  in  area,  Included  London  Bridge; 

Queen  street,  between  Queen  Victoria  street  and 
Chespside;  Cbeapside,  between  King  street  and 
the  Poultry:  King  street.  Guildhall  Yard:  the 
Poultry ;  Mansion  House  street ;  the  open  space  in 
front  of  the  Royal  Exchange:  King  V 
and  Adelaide  street. 

In  October.  1880.  tbe  lighting  of  these  three  d 
triot*  was  allotted  as  follows:  To  the  Anglo- Are 


The  Brush  tumps  gave  approximately  15  times 
as  much  light  as  the  standard  gas  lamps;  Lontin 
gave  144  times,  and  Siemens  SO  times  aa  much 
light.  The  area  thus  illuminated  was  in  all  100.- 
1 518  square  yards,  or  1.01 5  square  yards  on  an  average 
fur  each  of  tbe  99  Ismps;  the  area  lighted  by  gas 
averaged  222  square  yards  per  lamp.  It  is  not 
necessnrv  to  describe  here  the  different  modes  by 
carried  out  it*  work,  for  this 
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mile*:  fn*U*t.  2  hours  38  minutes;  slowest,  4  hours  lean  (Brush)  Company,  District  No.  1,  at  a  east  of 
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Generator  Company  were  very  favorably  situated, 
inasmuch  as  they  were  enabled  to  feed  the  lamps 
from  their  factories,  while  Messrs.  Siemens  were 
obliged  to  establish  a  special  power  station.  Con- 
sidering that  each  of  the  contracting  companies 
furnished  nearly  tbe  same  quant  it  v  of  light,  it  Is 
not  easy  to  understand  the  wide  differences  that 
existed  in  the  prices  charged.  The  most  in  li  test- 
ing  part  of  Mr.  Haywood's  report  is  that  referring 
to  tbe  defect*  observed  during  the  year. 
For  the  reason  above  staled,  only  Districts 
Numbers  1  and  3— Brush  and  Siemens-— *rc  report- 
ed on,  the  result*  In  District  No.  I  being  incom- 
plete. In  District  No.  1  there  were  83  lamps  in 
operation,  each  burnine  normally  through  tbe 
year  4,800  hours,  or  141 .900  hours  in  all.  There  was 
a  total  of  600  failures  reported,  the  aggregate  ex- 
tinction of  the  light  having  equalled  S.  142  hours  of 
a  single  lamp,  or  2.21  per  cent,  of  the  entire  years' 
lighting.  In  District  No.  3  (Siemens)  there  were 
34  lamps  burning  for  a  total  of  146,200  hours  dur- 
ing the  year.  In  this  district  the  total  number  of 
failures  was  820,  equal  to  an  aggregate  of  887  lamp- 
hours,  or  .57  per  cent,  of  thn  total  lighting. 

On  analysing  these  stoppages  we  shall  Knd  that 
considerable  deductions  must  Is*  made  from  each, 
before  estimating  the  practical  value  of  the  systems 
for  street  lighting.  The  Brush  lamps  were  slatted 
on  the  39th  of  April,  and  on  the  2d  of  May  it  was 
found  that  the  insulation  of  the  main  conductor 
was  defective,  and  a  new  cable  hud  In  he  sub- 
stituted ;  this  caused  a  delay  of  seventeen  days,  on 
nine  of  which  the  system  "was  not  In  operation, 
and  a  total  loss  of  263U  lamp-hours  occurred.  In 
the  third  district  also,  five  days  after  starting,  the 
conducting  cable  was  damaged  by  barge*  passing 
under  London  Bridge,  and  a  total  of  840  hours  was 
lost  in  tbe  illumination.  It  la  clear  that  the  ex- 
tinction from  these  causes  have  to  be 
atisLaa  Ihey  were  due  to  no  detect  in  the  I 
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Messrs.  Siemens  to  continue  the  lighting  of  Di« 
trlct  No.  8  fur  twrlve  month*  further,  but  the  sum 
they  asked  (la.  000)  wioi  considered  too  high 


and 


hut  to  Imperfect  installation.  There  was,  there- 
fore, during  the  year,  apart  from  these  accidents, 
11  '™w  or  512  hour*  in  the  Brush  district,  and  of 

iV2  m  the  Siemens,  showing  a  slight  advantage  to  the  Commissioner,  have  returned  to  gas  in  this 
me  latter  system,  though  fur  all  practical  pur-  district.  We  should  mention  in  conclusion  that 
poses  both  were  identical.  It  will  lie  in-  Mr.  Haywood  speak*  very  favorably  ..f  the  Edi-m 
roughly  the  reported  incandescence  fighting  on  the  the  Holborn  Via- 
extiuctlons  :  duct,  and  |Knmi*c*  a  special  report  on  this  in«tall- 
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The  number  of  lamps  affected  by  the  delav.  as 
explained  by  Uie  companies  are  as  follows,  exclusive 
of  the  accidents  to  conductors  already  referred  to  : 


atioii.  as  well  as  on  that  in  district  No.  9,  which  is 
being  lighted  with  Weston  Lamps  by  the  Electric 
Light  and  Power  Generating  Company.— Ijondon 


iau  lai 
*«  ia* 

IIS  Ml 

•most  striking  feature  in  the  above  »tate- 
meut  m  the  difference  in  the  delays  to  the  two 
system*  caused  by  the  carbons,  tn  the  Brush  only 
~4  instances  were  recorded,  involving  n  little  more 
than  six  hours'  delay  on  the  vear,  which  is  practi- 
cally nuthing.  On  the  other  hand,  the  Siemens 
Umps  were  interferred  with  124  limes,  and  for 
514  lamp  hours,  or  mere  than  30  times  aa  much  as 
the  Brush.  This  is  slmplv  n  question  of  detail, 
and  proves  what  has  always  been  claimed  for  the 
Brush  sy.tero-the  excellence  of  it*  carbons.  It 
prove*  also  that  so  far  as  carbon*  are  concerned 
Jncie  m  rrn  difficulty  in  the  solution  of  the  prob-  I 
lem  of  efficient  street  lighting  by  electricity.  On 
Uie  other  hand,  in  the  delays  arising  from  break- 
down of  machinery,  motors,  or  generator*,  only 
Its  hours'  delav  occurred  in  the  Siemens  system 
•  compared  with  2ut»  in  the  Brush,  and  it  is  evl- 
thal  while  accidents  an-  unavoidable,  if 
precaution  be  taken  in  duplicating 
the  delays  arising  from 
can  lie  reduced  to  such 
an  extent  as  to  he  practically  inappre- 
ciable. Still  more  striking  is  the  difference  in  the 
trouble  caused  by  carelessness,  for  while  Brush 
lost  88  hours  from  this  cause.  Siemens  loot  no  time 
at  all.  Of  one  of  the  other  causes,  the  broken  lamp- 
post which  resulted  in  1IM  hours'  delay  in  No.  1 
district,  it  is  clear  that  this  must  be  classed  among 
the  unavoidable  contingencies,  although  it  must 
It  the  extin 
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(Continued  from  page  872.) 

OCCLXXI  TOatBSTOKE. 

Tombstone,  Arizona,  in  lai.  38  N.  long.  110  W.. 
i*  a  mining  town  nettled  about  1"78. 

Then-  Is  no  water  attainable  at  the  site  of  the 
tow  n.  The  first  water  supply  was  introduced  by 
a  private  corporation  from  Sycamore  Springs  at 
the  base  of  the  Dragoon  mountains,  eight  miles 
north  of  the  town  and  conveyed  bv  wrought-iron 
pipe  to  two  small  tanks  50  ft.  above  tlie  town.  An- 
other supplv  wo*  introduced  by  the  Tombstone 
Water,  Mill  &  Land  Company  from  a  stream  2J 
inlle9  west  of  the  town,  whence  it  in  conveyed  to 
a  reservoir  of  110,1100  gallons  capacity  on  Corn- 
stock  Hill  near  the  town. 

In  1SHI  and  1W2,  the  Huarhuca  Water  Company 
constructed  works,  just  completed,  taking  the 
supply  from  the  head  of  Miller's  canon  between 
the  two  highest  peaks  of  tlte  Huachuca  mountain*. 
M  miles  south  of  the  citv.  A  reservoir.  100  by  HO 
ft.  and  22  ft.  deep,  1,000'ft.  higher  than  the  town, 
collect*  tlie  water,  and  from  thi*  it  ix  conveyed  25 
miles  by  a  7-inch  wrought-iron  |«|*'  down  the 
canon,  arrow  the  San  Peilro  Valley  1,000  ft.  lower 
than  the  source,  and  up  again  to  a  reservoir  exca- 
vated in  rm-k  $65  ft.  above  the  principal  street  of 
the  city.  It  i*  DO  by  HO  ft.  and  »>  ft.  deep,  lined 
with  stone  masonry  and  floored  with  Portland  ce- 
ment concrete.  The  supply  pipe  from  the  Hua- 
rhuca reservoir  receives  on  its  way  additional 
water  from  a  spring  in  a  lateral  canon  which  is 
introduced  through  a  8-inch  jape  under  1.H00  ft. 
-  head,  and  also  from  C'arr's  Canon,  the  water  from 
pe  norm- in  mind  that  the  extinction  of  an  electric  I  which  is  led  into  the  main  by  a  5-inch  pipe  i  uiue* 
lamp  Hi  u  far  more  important  matter  than  that  of  long, 

a  «aa  lamp  lighting  only  one-fifth  the  area.  1 1M,  di»tribution  is  bv  wrought-iron  pipes.  Two 

It  » ill  be  neen,  we  think,  that  the  comnariaon  - 


mat  oi  nny  ni  iu  long  estah- 
thatandiiig  this  fact,  there  are 

such  problems  who  express 
h  a  road  can  earn  enough  at 


we  think,  that  the  comparison 
made  between  the  two  systems  after  this  extended 
trial  is  very  satisfactory,  because  it  proves  that 
the  chief  proportion  of  the  causes  of  extinction 
are  easily  to  be  avoided,  excepting  perhaps  a*  re- 
gard* the  lamp  mechanism  which  will  pmhablv 
tsj  slrapllurd  a*  lime  goes  on.  It  will  be  noticed 
that  the  delays  from  this  cause  were  nearly  equal 
In  both  systems,  but  while  I  he  majority  in  the 
Brush  system  arose  ' 
nearly  all  the  Slei 
required  cleaning. 

ft  may  he  mentioned  a*  an  interesting  fact  that 
the  total  number  of  gas  lamps  in  the  city  of  Lon- 
don is  8.215.  and  the  number  of  badly  defective 
lights  noticed  during  Itell  was  2,509,  a  very  large 
proportion,  but  which  is  neither  so  noticeable  nor 
so  important  aa  a  much  smaller  amount  of  de- 
fectiveness in  the  electric  lights,  on  account,  as 
•hove  mentioned,  of  their  greater  power  and 
smaller  number. 

In  a  report  of  the  Streets  Committee  to  the  Com- 
missioners of  Sewers,  some  detailed  Information 
i»  atlurded  on  a  proponed  project  to  extend  the  ex- 
periment of  electric  lighting  in  the  streets  to  four 
districts,  one  of  which  is  the  District  No.  t  of  last 
year.  Eight  tenders  for  till*  work  wi 
with  the  following  general  result: 


7-inc.h 


lead  from  the  reservoir  to  the  ,„„,,. 
through  which  6-lnch  pipes  are  laid, 
with  3-inch  pipes  in  the  cross  streets.  There  are 
.15  lire  hvdrants. 

The  works  have  cost  $5110.000.    The  capacity  of 
daily  supply  is  estimated  at  HOO.OOO  gallons, 
mation  has  not  * 
TO  SKOOXTINC 


The  SoxEKTiixjt,  N.  J.  Wxtek-Woejui.— In  our 
description  of  these  works  last  week  the  daily 
capacity  of  the  four  "multifold''  filters  was  stated 
to  be  1.500,000  gallons.  It  should  have  read  500,- 
000  gallons,  the  beds  being  SO 


CORRESPONDENCE. 


No.  t  

••  *  

••  a  

•*  «  


TiMfttli-ra  nkttK*<l 

from 

X3,ll*>  to  £K.7S0 

•j,:mo  to  4.nu 

■J.iTV  to 

■i.vrx  to 


Cow  of 
ICS*. 
JUKI 

MM 
:hi 

112 


"AN  IMPROVED  LEVEL." 

New  Yob*.  Aug.  3,  1882. 


of  the  contractor*  coupled  with  their 
the  request  to  lie  allowed  to  light  private 
premises  within  the  district*,  and  in  one  case  the 
company  onVnd  to  nuke  the  charge  for  lighting 
I  nut  including  installation)  2(1  per  cent,  more  than 
(.he  cost  of  the  gaa  saved.  None  of  the  proposal* 
made  were  of  such  a  character  as  to  justify  the 
Street*  Committee  in  recommending  an  extension 
of  the  experiment,  particularly  as  by  the  Bill  Dow 
before  Parliament,  and  the  amendments  suggested 
by  the  Baud  or  Trade,  it  I*  propiM-d  to  give  power 
to  local  authorities  to  supply  electriritv  not  only 
for  public  but  for  private  use:  until  this  impor- 
tant question  has  been  settled,  the  Committee 
deem  it  unwise  to  incur  further  expense  in  the 
matter. 

It  luutbern  decided,  however,  to  cnalms*  the 
lighting  of  District  No.  t  for  another  year,  the 
Ang>>Aiueri<'aii(Hni*h)LVmpnnv  having  under- 
taken the.  work  for  i>«,    At.  ouv.  ...  made  to 


of 

by  W. 
of  this  city. 

As  their  so-called  improvement  is  a  clear  in- 
fringement on  my  patent  right,  which  they  ac- 
knowledge, as  to  center  and  seat  attachment,  tan- 
gent screw  moving  with  bar,  protection  of  center 
from  dust,  etc.,  am)  arrangement  for  holding  tele- 
scope in  truly  horixontal  position,  I  take  this  op- 
portunity of  informing  those  engaged  in  the  man- 
ufacture of  engineering  instruments,  as  well  as 
those  using  them,  that  I  shall  institute  legal  pro- 
ceedings against  the  above  named  and  all  those 
unlawfully  Infringing  on  my  patent  right,  of 
which  number  and  dale  of  Issue  are  hereby  annexed, 
and  which  may  save  trouble  and  expense  to  those 
engaged  in  making  improvements. 

No.  of  patent.  201.155;  date  of  issue.  March  12, 
IH7H. 

In  justice  to  the  above  facta,  you  will  please 
publish  same,  and  oblige 

Very  respectfully, 
F,  E.  Utmm,  H  Fulton  St..  New  York. 


The  public  scarcely  roUiw*  the  extraordinary 
degree  of  energy  which  the  New  York  &  West 
Shore  Railroad  ia  diaplaving  in  the  pushing  of  its 
great  enterprise  through'  New  York  State.  Taking 
into  account  the  extent  of  the  work  now  under 
contract,  and  the  extraordinary  character  of  much 
of  it,  in  the  tunneling,  excavating  and  bridging 
required  to  complete  the  mad  bed  at  many  points, 
it  may  safely  be  said  that  no  work  of  equal  magni- 
tude was  ever  before  pushed  as  thi.  la  now  l>eing 
pushed,  either  in  this  country  or  in  the  world.  It 
still  remains  a  mysterv  to  the  general  public  where 
the  capital  for  the  undertaking  comes  from,  and  it 
is  altogether  a  mystery  what  its  affiliations  are  to 
be  when  completed.  Whatever  its  source,  the 
capital  has  thus  far  been  steadily  furthcoming, 
under  circumstance*  which  leave  little  room  for 
doubt  that  those  behind  the  road  not  only  mean  to 
complete  it,  hut  to  subsequently  own  and  manage 
it.  Something  of  the  great  cost  of  the  undertak- 
ing can  he  imagined  from  the  fact  that  the  right 
of  wav  for  the  West  Shore  rood  is  coating  more 
than  "was  ever  paid  before  in  tbi*  country 
for  the  right  of  wav  for  an  equal  dis- 
tance. The  road  run*  the  whole  distance  through 
populous'  and  valuable  lands,  and  through  the 
heart  of  numerous  cities  and  villages.  To  secure 
a  right  of  way  under  such  circumstances  is  a  very 
different  undertaking  from  that  entered  upon  by 
the  projectors  of  new  railroads  in  the  western 
country,  or  by  the  New  York  Central  road  at  the 
time  uf  iU  construction.  That  the  West  Shorn 
road  will  he  the  roost  expensive  railway  ever  con- 
*tructed  uvrr  a  «milar  distance  may  be  aafely 
taken  for  granted.  The  compensation  lies  in  the 
fact  that  immediately  upon  its  completion  it  will 
enter  upon  the  fruits  of  a  business,  both  through 
and  local,  already  built  for  it*  enjoyment — equal, 
in  all  probabititv,  to  that  of  any  of  its  long  estab- 
lished rival*,  N'otwitlwlandii 
careful  students  of 
doubt  whether  such 

prevailing  freight  rates  to  make  fair  returns  upon 
the  enormous  cost  of  construction.  There  can  be 
no  question  that  there  is  room  for  more  trunk 
road*  than  this  country  now  possesses  fur  the 
movement  of  Western  products  to  the  seaboard. 
Tbe  West  Shore  road  will  have  it.  full  quota  of 
business  without  affecting  that  of  other  roads. 
Within  ten  years  tbe  uim  thing  might  safely  be 
said  regarding  two  or  three  other  new  trunk  roads, 
no  rapid  i»  the  development  of  the  country.  But 
every  year  the  .  cost  of  the  right  of  way  for  such 
enterprises  increases,  and  thi.  element  promises  to 
prove  a  bar  to  the  .needy  duplication  of  an  enter- 
prise like  the  West  Shore.— Prion  Herald. 


NOTES. 

Lenothh  or  Raos.— The  Indianapolis  Journal 
is  of  the  impressiou  that  a  new  question  among 
railroad  men  has  sprung  up  regarding  the  most 
profitable  and  economical  length  for  rails  on  the 
track.  Up  to  ten  years  ago,  a  rail  10  ft.  in  length 
was>in  general  use  ;  then  the  more  prominent  lines 
began  laying  a  88-ft.  length  ralL  Now,  several 
roads  ore  introducing  a  rail  60  ft.  In  length,  and 
as  soon  as  the  new  mill  in  Chicago  is  fairly  in 
operation,  rails  120  ft.  in  length  are  to  be  manu- 
factured, and  tested  on  one  of  the  northwestern 
lines.  The  argument  in  fsvor  of  long  rails  is  the 
fact  that  the  chief  wear  on  tbe  rails  Is  si  the 
joints,  which  become  battered  usually  long  before 
tbe  body  of  tbe  rail  is  much  worn.  Then  it  ia 
further  argued  that  the  wheels  UDder  the  cars  will 
wear  a  third  longer  on  a  l!0-ft.  rail,  they;  being 
more  worn  in  pounding  the  ends  of  the  rails  than 
in  the  actual  turning  or  tbe  wheels.  It  will  be 
noticed,  further,  that  with  tbe  lengthening  of  the 
rail  a  heavier  rail  Is  taking  the  place  of  a  tighter 
one.  but  few  first-class  road,  now  laying  a  rail 
lighter  than  40  pounds  to  tbe  yard. 

The  Ejcdcsuxce  or  Wooo-ex  Buna  eh. 

Some  interesting  literature  was  presented  re- 
cently before  the  London  and  Middlesex  Archaeo- 
logical Six-irty,  concerning  "Old  Fulham  Bridge," 
in  which  the  history  oi  this  venerable  stucturn 
was  reviewed  and  particularized  to  .how  its  al- 
most wonderful  endurance  and  longevity,  a.  de- 
monstrating that  the  superior  character  of  bridges 
constructed  of  material*  other  than  wood  over  tbe 
latter,  is  by  no  means  an  established  fact,  and  that 
much  must  be  accomplished  to  outwear  a  strong 
and  well-built  bridge  of  wood.  The  bridge,  re- 
ferred to,  which  is  located  at  London,  between 
Putney  and  Fulham.  i.  a  timber  structure,  and 
the  oldest  existing  bridge  over  the  Thames  in  the 
metropolis,  though  it  was  erected  in  the  year  1729, 
to  supply  an  immediate  and  temporary  want  until 
its  place  could  be  occupied  by  a  more  permanent 
structure.  Instead  of  being  a  comparatively  npbe- 
ineral  affair  It  has  survived  and  done  good  service 
all  these  years,  while  two  ponderous  stone  bridges 
over  the  Thames  have  become  ruins,  and  have 
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roads  leading  out  of  till*  city, 
weeks  ago  aud  presented  every 


a  D.  V.  BU 

HR. ....  Associate  I 
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WAY,  AUGUST  IS,  1888. 

NEW  PUBLICATIONS, 
r  the  axrociatiok  or 


imociatiok 
bociitiek. 

We  have  received  No.  8  of  the  first  volume  of 


or  Snh.crll.Ut.il.   T„  the  Called   suae.  , 


ing  indefinitely  prolonged,  has  suddenly  come  to 

™md-  th«  «»  work  « theold  price*  ^  'j  "^7^  pallet  op,™  with"  a" 

They  were  receiving  seventeen  cents  for  each 
hour's  work,  and  struck  for  an  advance  of  three 
cents.  The  companies  immediately  tilled  their 
placet*  with  other  men.  and  it  suddenly  became 
known  that  the  rapid  handling  of  freight,  with  u 
minimum  expenditure  of  man  power,  wax  a  science 
not  to  be  learned  in  a  day.   Although  the  new 


T«mi  of  A 4 T t- rt IsUajr. - I tor lorn,  13  Une*.  ,iue  inser- 
tion. %U,  ooe  month, 90  50 ;  Uirw  nieeilh*.  $17;  six  months 
one  jm *,  850.   HpcciAl  rale  f.s-  lArjre  sps,-*  and  li 


they  lacked  the  "trieka  of  the  trade,"  and  a.  a 

wasTLe  time  before  the  baaineZ^f  'Shipping  by 
or  by  rail  returned  to  anything  like  its  old  methods,  and 
the  <-on*equent  delay*  were  both  annoying  and 
expensive.  During  the  whole  time  of  the 
handlers'  idlest**  they  bare  preserved  a  quiet  and 
JjJJ  j  gentlemanly  demeanor  that  has  done  much  to- 


to  "The  Engineers  of 
America,"  and  signed  by  the  Western  Society  of 
Engineer*,  the  Boston  Society  of  Civil  Engineers, 
the  Engineers'  dub  of  St.  Louis  and  the  Civil 
Engineers'  Club  of  Cleveland.  Since  last  Novem- 
ber these  societies  have  been  publishing  their 
pa]>en<  and  transactions  in  com  moo,  and  in  regard 
to  this  arrangement  state  that  "  with  the  excep- 
tion of  some  delay  due  to  the  novelty  of  the 
experiment  and  the  iuexia-rience  of  the  manage- 
ment, which  is  not  likely  to  again  occur,  the  re- 
sult has  hecn  i 
then  continue*  : 

By  this  arra 
results  at  u  nusferate  cost ;  but  we  i 
shall  this  end  here  V 

should  not  the  societies  at  Pittsburgh 
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ncetlng.  al  -111 
sens  or  ©sneer. 

MonsUy.  Aug.  •••1- 
srenlng  seoiloa  al 

TurtdsT,  Aug;, 
to  rvsivrr  in  the  eTeolag. 

Wednesday.  Auc  '-^   I^*»1»tIW\  going 
Ksilmvd.   Ernilnlt  session. 

Thursday,  Aug.  *Ji   Excursions  to  the  L**t>lrli!e 

Friday,  Auk.  •>>  -  Incursions  to  tee  Leadrflle 
works,  reaching  Puehln  at  ulghL 

HaoirdaT.  A<«  Jfl—Pueolo  Iron  sod  Steel  Works,  awl 
KaUisrc  Ovists  fttneitlng  Works  Colorado  Springs  and 
Msnttoo  In  the  erentng 

Sunday.  Aug  i!7-Oolor»do  Hprttup.  And  Manltou. 

Monday,  Aug-  2*— Return  to  LVneer    h'Tenlng  reception. 

Tuenlsy.  Aug-  -1»  .Into  8w lung  Works  Golden  sad  Its 
•melting  works,   sobscrtislkm  dinner 

Besides  these  rxeursi.*i*.  fscltitles  sill  be  soTorded  those 
who  Jessre  Ui  see  the  Iron  and  coal  mines  or  Colorado  And 
for  those  who  can  extend  their  Thai,  an  excursion  to  the  San 
Jiuui  district  will  bo  (HTrauiie.1 


During  the  past  few  weeks  the  market  reports 
have  shown  but  tittle  ciiange  in  prices,  and  not  a 

are  by  no 

during  the  opening  of  the  season,  and  are  mainly 
confined  to  the  completion  nf  contract,  now  under 
way;  the  new  enterprises  of  such  great  niagui 
tude  which  were  promised  In  the  spring  have 
failed  to  show  any  signs  of  activity.  In  other 
sections  uf  the  country,  isarticularly  the 
West,  building  schemes  are  abundant,  yet  It 
seems  to  I*'  a  noticeable  feature  that  the  under- 
ArrsnKemenui  »rs  f-hur  roads  with  a»  r^lrosd  eomisuusa  I  takings  Uikrn  as  n  whole  are  con  Hoed  to  projects 

Tor  reo:u«-ed  rstes  to  members      the  Institute  sod  ladies  se-      ,  .  ,°  ,     .     B  a  .  * 

When  ixincliide,! .  s  rimilnr  will  he  lumed  winch  smgiv  do  not  call  for  a  great  outlay  of  cani 


Death  Ratr  at  Aspikwaix. — A  dispatch  to 
the  National  Board  of  Health  frnui  Dr.  Nelson, 
formerly  a  member  of  the  Board  of  Health  at 
Panama,  dated  the  38th  ult.,  states  that  the  aick- 
iusu  and  death  rate  at  Colon- Aspin wall,  are  daily 
increasing.  "  Fever,  as  the  canal  officials  call  it, 
sweeps  away  nut  only  laborers  and  strangers.  Imt 
officials  of  the  canal  coiniatny  as  well."  We 
quote  as  follows  : 

"Asa  case  in  point.  Mr.  Momel.  'sans  chef,' 
breakfasted  here  on  Tuesday  last  and  died  last 
evening  (Thursdaylof  '  malignant  fever.'  so-called. 
(Malignant  yellow  fever  fast  enough. I   The  Lady 
Superior  of  the  hospital  there  (canal)  died  last 
night.    To-day  the  death  of  the  Roman  Catholic 
cur*  is  reported,  as  well  as  the  sicknra*  with  yel- 
low fever  of  the  Superior  chief  of  the  canal  com- 
pany, all  in  Colon,  Aspinwall.   Colon  to-day  baa 
a  population  eatimnUsl  at  8,.VM);  aav  there  are  also 
2.-VNJ  laborer*  snd  cunal  officers  ;  this  is  a  total  of  ; 
rUKs)  people.   They  are  at  present  dving  at  the  Pj's-ible 
rate  of  100  a  month— 1.8110  a  year.    If  II  keeps  on,  «»d  to  at 
in  five  years  the  last  individual  would  die.  N. 
tivee  in  numbers  are  dying  of  fever.   The  evi 
increasing  filth  of  the  city  is  aacrihrsl  as  the  cause. 
New  cases  of  small-pox  ansnar  in  this  i-ity  from 
time  to  time :  deatlis  also  from  yellinr  fever 
among  the  unacclimated.*' 

^OUTLOOK. 


fs.11IU> 
Use  exc 
Per 

T." 


liig  fLiPmbf m  of  ihm  *xy*nmm  from  diir*>f»ot  txilnta  lo   .  ■  ,  o.r,  '-a. 

d  rwum  n»p«  rV~  w^H  pix-habir  not  mwi  tal  ■  works  requinog  large  expendlUifw  are  only 
thkj  i^nilf^rmtw.  or  »h«r«t  W>.  p-"»  rollman  cat  found 


t*irr«1  hf  U»«  rca-.l«  In  CxUocWlu  fur 
mom-  prlTt- 

wTC«mr>Qll 

W  are  ex- 


1  rues,  from  New 
tlUes  sre  courteouslr 
curstons  ot  tlie  Institute 
Prrooft  |ieopoaed  for  memoersfalp  hare  the  same  prrn 
nners  with  retrsrtl  lo  the  meetltv  and  excursions 
i  aaual  at  the  raf**lugs  of  the  losUtute.  ladles  are  ex 
peered  to  be  pressstt.   Setenrv  seren  metnbera 
Greel, 


■  ladles  hat.  alreadr  ssrn'trled  their 

 ant  s>  the  CokmioVi  Meedmr.  and  II  la 

sttasillanri  will  Kreallr  esrseil  theae  nuiuts-rs. 

The  unusual  sllraelions  offered  bv  loo  mlnii 
(.Vnorado  sre  taceeased  at  this  lime  Yir  thtwe  of"  the"  benrer 
Kxptwitfcui  of  mtnuur  sppllsnces.  tuliH>rsAv  ste.,  anil  by  the 
unusual  tacUIti™  efT-r,,!  fur  examlalag  mines  anil  sorts, 
and  acquiring  lnt*'<rtnslicn 
The  reiirnentaUTes  of  se 
expeeted  to  be  present 
Menit>eri  who  purjssw 


Jnx  regions  of 


riiretiTic  Hhmil.l  st  ance  wrtte  the  L — 
whohasuinourythe  rauroad  ciwupanjea  of  the  i 
Urkels  required,  and  the  namae  of  " 
special  rates  offeretl  T 
secretary  iwomptly  of  t 

"rro'f.'w.  I  asrslMill,  wn.>  si  well  knowi.  b,  hta  terAaresoo 
the  wonders  tlie  (ie>ter  Country,  offer*  to  conduct  a  party 
of  not  less  than  eight,  nor  more  than  twenty  flee.  Ui  rough 
the  Yellowstone  National  Part  Thai  trie  would  occupy  from 
twenty  six  to  tw 
rhe  l'srk  sod  lul 

MMltai 


enver 


of  this  til 


i  from  [Asa 
The  greater  part 
souid  be  spent  'vamping  out'  in  the  Psrk.   Tne  expenses  of 
this  round  trip  are  estimated  at  from  «lf7/»  lo  tor  each 

"  all  InfumiAUMU  n«K>«ui((  this  trip  may  us  ,ib- 
i  Pn;f  W  I.  MArshAll.  Kltchbur|r,  Mass. 
IL  P.  ROTmvEU^tteaito  ^ 

T  M   nitOWTC,  Se-nstn 


the  prices 

etitpoaition,  and  will  probably  aliow  but  littk^ra- 
riatlon  during  the  remainder  of  the  araacsn.  Wages 
for  skilled  Ubor  are  not  so  high  here,  but  have  in- 
creased in  the  West,  owing  to  the  demand  and 
lack  of  men. 

Railroad  operations  continue  with  unabated 
vigor,  and  it  is  difficult  to  And  a  paper  which  is 
not  chronicling  the  stereotyped  expression  ' '  one 
mile  of  track  laid  each  day  "  on  some  road.  Gen- 
eral railroad  supplies  are  selling  al  fair  prices,  yet 
there  seems  to  be  a  hesitancy,  both  or  the  buyer 
and   seller,    and    in.|uiriea    are   largely  made 

tensions  and  branches  of  old  ones  show,  in  a 
majority  of  cases,  a  truffle  that  will  ultimately 
pay.  How  long  this  state  of  affairs  win  continue 
it  is  impossible  to  state,  altbougb,  judging  from 
the  seemingly  inexhaustible  financial  resources 


Why  shou 

Philadelphia  and  Denver,  and  the  broader  n.s«<*'iii 
tinns.  namely,  the  American  ms-ictiee  of  Civil  En- 

fineera  and  of  Mechanical  Kngims-i>.  and  thr 
nstitute  nf  Muling  Kngineers  and  the  Master 
McrhanioT  Asnsjciauoii,  also  publish  with  us . 
They  could  also  issue  separatelv  if  desired,  exactly 
as  one  gets  a  hundred  copies  nf  his  paper  issued  in 
pamphlet  form  in  any  one  of  these  bodies.  Al- 
though |arhaps  no  man  would  care  for  the  whole 
of  any  one  number  issued,  vet  the  result  would  las 
a  journal  without  equal  in  file  world,  and  the 
engineering  profession  generally  would  be  largely 
ts-iiettted  thereby. 

We  ask  you  individually  to  think  of  this  matter, 
and  if  it  meets  your  approbation,  see  if  rou  cannot 
help  t.>  bring  about  so  dcsirutHV  a  neault.  There 
are,  uf  course,  dinh-ulthoa,  but  ex|srielwv  ban 
shown  that  there  are  none  which  are  insuperable. 
While  what  we  deem  a  good  beginning  has  beeu 
made,  and  great  advantages  have  been  derived, 
and  we  believe  will  continue  to  be  derived  from 
the  present  arrangement,  we  fully  realize  that 
much  more  can  he  accompli  ' 
but  that  it  cannot  fa- 
secure  the  co-operation  O 
societies  of  the  land. 

The  journal  contains  the  following  papers: 
"Notes  on  Co-ordinate  Surveying,"  by  Wm.  B. 
McCUiitock  of  the  Boston  Society:  "  Experimental 
Study  Comparing  the  Influence  of  Expansion  in 


mo  without  ynur 


by  M.  0.  Hal 
ami  translated  by  Charles  A.  Smith  of  the 
neer'sCiub  of  St.  Louis:  "The  PuUinan 
age,"  by  Benewtte  Williams  of  the  We, 
In  our  Issue  of  June  IT  we 
tracts  from  this  paper. 

In  conclusion,  the  proceedings  of  the  Boston  So- 
ciety, at  meetings  held  May  IT  and  June  81,  and 
of  the  Western  Society,  at  the  meeting  of  June  8, 
are  given. 


Wear* 

the 


folk, 


pape 


Binding  of  Blast  Furnaces,  by  S.  H.  Cbauvenet. 
C.  E.;  Late  Developments  in  the  Siemens  Direct 
Process,  by  Geo.  W.  Maynard  ;  The  Gold  Fields  of 
the  Southern  Portion  of  the  Island  of  San  Domin- 
go, by  Richard  P.  Rothwell ;  and  The  Mining 
Work' of  the  United  Stales  Geological  Surrey,  by 
8.  F.  Emmons. 


of  the  roads,  the  date  of  a  ces 
distance  In  the  future. 


the  placed 


The  following  papers  have  been 
and  Uigginson.  on  I 

on  The  Burning  of  Town-Refuse  at  Leeds ;  . 
ton,  on  The  New  York  Elevated  Railroads  |  Boyle 
on  the  Rokugo  River  Bridge  :  Mansergh,  on  the 
Lancaster  Water- Works  Extension  :  Gobert,  on 
Canal  Navigation  in  Belgium  j  Cundy,  on  Light 
Scaffolding  ;  Bender  and  Gaudard.  on  Resistance 
to  Wind  Pressure  :  Matheeon,  on  Steel  for  Struc- 
ture. :  and  Clerk,  on  Tlie  Theory  of  the  Gas  En- 
giue. 


Knight's  New  Mechanical  Dk-thiuary,   Section  I.  !£*<> 
pp.    IS.    boston.  Houghton,  Mifflin  At  Co,  1888. 
We  have  been   using  the  original  issue  of 

Knight's  Mechanical  Dictionary  for  five  yean. 

and  are  always  delighted  at  an  opportunity  or 
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jinking  it  Such  a  fluid  of  reliable  information 
an  mechanical  and  scientific  topic*,  in  such  mod- 
is  no  where  else  to  be  found.  The 
nt  issue  is  supplementary,  and  intended  to 

the  progress  in  mechanic 
>  the  tint  Inm,  We  find  in  it  the 
of  arrangement,  rjreciaio, 
which  render  the  first  volume  -.,  attractive :  but 
the  illustration*  are  not  of  the  nw  order  of 
merit.  The  publisher*  hare  not  wren  fit  to  enilirl- 
lish  this  volume  with  Brat-claa*  wood  ruts,  but 
have  introduced,  instead,  a  mongrel  selection  of 
seven  hundred  and  fifty -nine  had,  very  bad.  and 
execrable  illustrations,  which,  on  many 
disfigure  rather  titan  illustrate  the  text. 


The  Increasing  demand  for  new  and  more  prac 
tical  Information  in  regard  to  the  strength  of  our 
materials  of  construction,  is  a  sufficient  indication 
that  the  numerous  test*  heretofore  made,  are  far 
from  satisfying  our  wants. 

As  an  effort  is  now  being  made  to  have  a  more 
careful  and  extensive  series  of  experiments  made 
upon  our  structural  material,  to  at  leant  partially 
satisfy  this  demaDd.  it  la  desirable  fur  all  interest- 
ed in  the  use  of  the 


PERSONAL. 

Corps  of  Enjiseeks.— Lieut.  Col.  Godfrey 
Weitxel.  corp.  of  engineers,  is  detailed  as  a  mem- 
ber of  the  commission  advisory  to  the  Hoard  of 
Harbor  Commissioiers  of  the  cily  of  Philadelphia, 
constituted  in  orders  fmm  tlie  Executive  Mansion. 
May  85.  18*1.  vice  Col.  John  M.  Macomb,  late  of 
the  Corps  of  Engineers,  who  was  retired  from 
active  service  Juno  !».  I*«.  The  following 
named  officers  or  the  Cor|je  or  engineers  will  re- 
port in  pen-on,  on  the  dates  set  opposite  to  their 
respective  names,  to  Lieut.  Col.  Henry  L.  Abbott, 
Corps  or  Engineers  at  Willetl*  Point.  Sew  York 
harbor,  for  duty  with  the  Battalion  of  Engineers  ; 
Second  Lieut.  Edward  B  irr.  September  30,  188S  ; 
Second  Lieut.  O.+car  T.  Crosby,  September  80, 
1*W :  Second  Lieut.  Unsing  H.  Beach.  October 
41,  1B82.  Leave  of  absence  Tor  seven  days  from 
August  1,  1883,  is  granted  Second  L  eut.  Jnmes  C* 
Bu»h,  Mh   Artillery.    Leave  until  November  I, 


;  and  to 
in  reaching  the 
deslr.il  end  lu  the  must  direct  and  economical 


1*83,  is  granted  to 
Watty,  V.  S.  Army. 

M-UOR-liKSJUtAL  O. 

port.  R.  I.,  on  the 


Post 


Mc- 


Polnt  in  the 


K.  VVuiiiK-,   died  at  New- 
Kth  inst.    He  graduated 
■  Military  Academy  at  West 
of  1850.     He  was  promoted 
;  of  Topographical  Eu- 

,  July  1,  UBOj 
and  Principal  Assistant  Profeasor  of 
Nov.  8,  185».     On  the  breaking  out  of  the 
late  war  be  was,  on  application  of  General  Duryca. 
appointed  Lieutenant  Colonel  of  the  Fifth  Kcgi- 
ment  Zouaves,  and  was  engaged  In  the  action  of 
Great  Bethel,  and  in  the  defence*  of  Baltimore, 
assisting  in  constructing  Fort  Federal  Hill.  On 
the  promotion  of  General  Dur>ren,  he  succeeded  to 
the  command  of  the  regiment,  Aug.  81,  1861. 
and  was  promoted  Captain  of  Engineers  in  the 
United  States  Army.     He  was  engaged  In  the 
siege  of  Yorktown.  and  was  placed  in  command  of 
a  brigade,  May  84,  1«8J.    He  was  at  the  capture 
of  Hanover  Court  How*,  and  the  battle  of  Gam™' 
Mill,  June  ST.  18*2,  and  was  engaged  In  the  bat- 1 
ties  of  Malven  Hill.  July  1,  and  Manasaes,  Aug.  SO,  | 
IMS.     He  participated,  also,   in  the  Maryland  { 
campaign,  holding  the  centre  of  the  line  at  Antic- 
tam.    He  wa>  promoted  Brigadier  Gi-neral,  Sept. 
•«.  18B2,  and  Major  General  of  Volunteers,  May  S,  1 
18113.    He  was  placed  in  comnuind  of  tlie  Fifth 
oorjsi,  March  24,  IW14,  anil  was  at  the  siege  of 
June,  18,  1804.    He  was  promoted 
of  Corps  of  Engineers,  June  i\  1804;  was  1 
1  Brigadier  General  TJ.  S.  A.,  for  gallant  | 
» services  in  the  field  during  the  re- 
in  the  battle  of  Five 
Forks,  the  last  battle  of  the  war.  when  the  unfor- 
tunnte  misunderstanding,  which  deprived  him  of 
his  command,  look  place  bet  MM  Lieutenant  Gen- 
eral Sheridan  and  himself.     General  Warren  was 
the  first  oltloer  ever  assigned  from  the  West  Point 
Military  Academy  to  a  volunteer  regiment. 


Dorai.rso  rra  Lisx  to  Masitob*.—  A  dispstcli  n»vs 
that  the  St.  Paul,  Minnesfil,.  ,v  Manitoba  Company 
has  a  party  of  surveyors  In  tbo  flokt  surveying  a  lino 
from  Morris.  Manitoba,  and  Peuiblna.  This  new  route 
will  run  direct  from  Winnipeg  to  Peinbius.  thence 
south,  sad  will  connect  with  th*  main  line  running 
north  from  Grand  Forks,  anil  now  about  completed  to 
Hamilton,  in  Pembina  County.    The  route  when  com 


rut  from  each  of  them  and  tested  to  see  if  it  wa» 
the  fault  of  the  quality  of  the  material.  It  will 
be  seen  that  all  the  samples  were  from  fflree  to 
eight  times  as  strong,  relatively,  as  the  original 


Dieted  will  give  the  St.  Paul.  Minneapolis  dc  Manitoba 
tsw  direct  lines  Into  Winnipeg  from  St  Psul.  Bonuses 
of  llaO.OOO  havo  been  sabtrrWl  by  cm  wo.  along  the 


Small  Si*rimeiiM.  —The  great  mass  of  teats  here- 
tofore made  have  been  upon  test-bars  or  speci- 
mens. Sometimes  these  specimen  bars  have  been 
actually  cut  out  of  the  larger  pieces,  of  which  the 
strength  was  sought.  But  frequently  they  were 
formed  by  drawing  down  the  large  piece*  under 
rolls  or  hammers,  or,  by  waking  special  casts  uf  a 
small  sire  ;  it  was.  of  course  assumed  or  intended 
that  such  specimens  would  represent  relatively 
the  strength  of  the  larger  pieces.  Too  often  the 
only  result  sought  even 
the  breaking  strain.  The 
drawn  were  contradictory,  confusing  ami  unrelia- 
ble. It  is  not  strange,  therefore,  that  tlie  general 
opinion  in  regard  to  the  strength  and  capabilities 
of  our  materials  has  been  full  of  erroneous  concep- 
tions. 

When  the  frsf  ttrtngt))  of  the  same  material  ran 
be  made  to  vary  as  much  as  50  per  cent. ,  by  giving 
the  specimens  different  forms,  by  different  methods 
of  testing,  aad  by  variations  in  tlie  mariner  of 
measuring  the  strains,  without  considering  that 
too  often  the  specimens  were  specially  selected  to 
advocate  particular  interest*,  the  value  that 
should  be  given  to  the  great  ma,»«  of  these  experi- 
ments is  very  small.  To  experiment*  giving  the 
breaking  strain  only,  omitting  all  mention  of  the 
shape  and  size  of  specimen  or  manner  of  prepar- 
ing the  specimens,  and  without  reliable  data  giv- 
ing the  ductility  of  the  material  under  the  break- 
ing strain,  the  expert  would  give  no  ntifiie. 

So  much  line,  material  sitd  money  have  been 
expended  useh-sslv  in  making  tests  of  tlie  char- 
acter above  mentioned,  it  is  now  genera'!  v  recog- 
nixed  as  desirable  that  all  specimen  test.  Is-  made 
upon  a  unifot 

not  only  the  breaking  strains  tie  recorded,  but  also 
the  elongation  of  the  specimen  over  a  fixed  dis- 
tance, mid  the  contraction  of  area  nt  the  broken 
section,  as  well  as  all  other  data  in  n-gnrd  to  the 
manner  of  testing  and  preparation  of  the  speci- 
mens. By  thus  eliminating  the  variations  due 
to  the  different  forms  and  sites  of  specimens,  we 
get.  by  an  examination  of  tlie  breaking  strain  and 
ductility,  a  nimparatit*  value  for  the  material 
under  examination. 

The  MM  that  specimens  taken  from  large  macaw 
nf  material  represent  relatively  the  strength  of  the 
larger  pieces  is  not  now  so  prevalent  as  formerly, 
but  atill  lingi-rs  in  the  minds  of  too  many,  even  of 
the  engineering  profession. 

If  a  forged,  cast  or  rolled  piece  of  iron  or  steel 
were  subdivided  into  numerous  small  specimens, 
ami  the  strength  of  each  specimen  determined, 
we  could  not  then,  noguided  by  a  knowledge  of 
its  mode  of  manufacture,  be  assured  that  the 
strength  of  the  original  mass  would  be  as  great, 
relatively,  even  a*  the  wvakttt  sjicrtincn*  cut  from 
it.    The  Individual  specimens  may  be  compare- 
!  tiv.lv  free  from  any  internal  strain*,  while  the 
|  original  mass  may  have  been  near  the  rup- 
turing point  in 
due  to  the  method  of 
j    Below  1  give  the  results  of  testa  made  upon 
j  some  of  the  large  steel  anchor  bolts  made  for  the 
St.  Louis  bridge,  which  ruptured  while  being  sub- 
jected to  the  standard  working  teat  of  40.000  lbs. 
per  squam  inch.    A*  the  breaking  of  these  bolts 


l'so.1.  no,oon(s«Tfi^Jn 


The,  Imd 
n...i  sd  holt 


ir-^ns  left 
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The  shove  test*  were  made  upon  some  of  the 
first  of  these  holt*  that  were  forged. 

Those  made  at  a  later  period  proved  very  satis- 
factory, and  stood  the  standard  test  of  40.000  Ihe. 
per  square  inch  without  any  permanent  set. 

The  specimens  taken 
do  not  differ  In  1 
the  defective  bolts. 

The  difference  was  largely  due  to  ( 
the  processes  of  manufacture. 

The  testing  of  evi-ry  piece  of  a  structure,  or  a 
proportion  of  them,  up  to  a  specified  limit  within 
the  elastic  limit,  is  a  very  desirable  operation  *•  a 
check  upon  the  mode  or  manufacture,  tent  un- 
fortunately it  take*  time  and  money, 
KTHExarn  or  unit  bushxh,  or  fti.Ij-sixed  ihao- 

Tlt'st.  FORMS. 
In  general  terms  tlie  strength  of  all  forms  of  the 
metal*  is  de 

may  be  classified  into  those  due  to  t 
of  the  crude  metal,  and  those  due  tiVthe  work  per- 
formed upon  the  crude  metal.  (The  term  crude 
metal  being  used  relatively;  for  instance,  what 
would  be  crude  metal  to  the  bridge  manufacturer 
would  be  finished  metal  to  the  rolling  mill,  and 
what  would  be  crude  metal  to  the  rolling-mill 
would  be  finished  material  to  the  pnddler;  and 
the  crude  material  of  the  puddler  would  be  the 
finished  product  uf  the  blast  furnace.) 

Every  kind  uf  work  put  upon  a  piece  of  iron  or 
steel  produces  change*  in  the  characteristics  of  the 
material— whether  it  be  by  hot 
rolls  or 


The  work  may  la-  beneficial  or  injurious  ac- 
cording to  the  particular  character  of  the  work 
and  dependent  upon  the  purpose  to  which  th* 
finished  product  is  to  be  applied. 

Thu  character  of  the  ingot  metal,  nmouut  of  re- 
duction in  tlie  rolls,  aixe  of  the  rolls,  number  of 
niL5ss-s,  number  and  conditioa  of  the  heals,  etc.,  ail 
influence  the  churacteristica  ol  the  finished  metal. 

In  built  structures  I 
have  not  only  I 
from  which  they  are  formed,  according  to  the 
particular  rolling  mill  processes  ami  the  kind  of 
iron  used  by  the  mill ;  tut  we  have  the  additional 
variation*  due  to  the  processes  of  punching, 
straightening,  riveting,  etc.,  in  the  building  of 
the  piece. 

In  making  test*  of  large  masse*  of  metal  or  of 
built  structures,  we  are  liable  from  the  variation* 
in  characteristic*  of  the  crude  material  and  in  the 
several  proo 
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eutly  contradictory  results,  and  to  be  confused 
as  to  any  law  governing  their  proportions. 

Any  tests  made  upon  such  masses  or  built  struc- 
turea,  should,  as  far  as  is  practicable,  be  accompa- 
nied by  a  detailed  history  of  the 
which  thrjr  hnva  patwcid,  ftiut  »I»k>  be 
by  testa  made  upon  the 


Where  a  series  of  any  kind  ot  structures  is  to  be 
i  beams  or  columns  of  varying  diinen- 
.  tbey  should  all  be  pat  through  the  same  pm- 
and  be  made  by  the  same  establishment 
i  one  kind  of  crude  material.  The  law  de- 
pendent upon  their  proportions  might  then  be 
determined  with  more  certainty.  Comparison  of 
different  Beriea  of  other  material  and  other  muxm 
facturers  would  then  give  us  a  knowledge  of  the 
-variations  due  to  different  crude 
fetent  preotsews  of  manufacture. 

Too  much  stress  has 
thebnakingsusogthofoor 
lion  to  the  neglect  of  other  data  of  great  import- 


In  many  classes  of  our  structures  it  ia  of  vastly 
greater  importance  to  be  able  to  so  proportion 
them  that  they  can  be  subject  to  certain  repeated 
and  prolonged  applications  of  loadings  without 
breaking,  than  to  know  that  they  will  break  under 
a  single  application  of  a  load  we  have  no  intention 
of  applying. 

The  laws  governing  the  shapes  and  proportions 
of  any  structure,  which  la  to  give  the  beat  results 
under  a  rupturing  strain,  are  entirely  different 
from  those  governing  the  proportions  and  shapes, 
is  to  bo  subjected  to  certain 
especially  when  the «e 


is  to  take  place  in  any 
part  or  member  of  the  structure. 

In  one  case,  the  ductility  of  the  material 
enters  aa  a  most  important  factor  ;  while  in  the 
other,  it  does  not  occur  at  all,  as  the  ductility  or 
flow  of  the  metal  doe*  not  commence  until  the 
elastic  limit  is  exceeded,  or  permanent  distortion 
takes  place. 

The  preference  to  be  given  to  the  two 
must  be  determined  by  tl 


bles  of  the  V.  8.  Board  to  teat  iron  and  steel,  we 
find  the  following  remark:  "Our  experiments 
have  been  all  so  carried  out  that  while  we  have 
been  able  to  obtain  data  both  as  to  the  mechenical 
and  physical  properties  of  wrought  iron,  and  ss  to 
the  effect  of  different  methods  of  treatment  of  the 
raw  material,  all  have  been  made  to  contribute 
their  quota  toward  the  establishment  of  methods 
by  which  an  iron  could  be  judged  correctly,  as  to 
its  adaptability  for  chain  cable  manufacture. 

ril  established  would  prove  to  pos- 


i  of  iron  I 


lions,  which,  like  the  cable,  depend  for  their  value 
upon  their  power  of  resisting,  fo  the  utmost,  de- 
stroying force*  of  various  and  irregular  natures" 
(italics  our  own). 

The  flrst  paragraph  of  the  above  quotation  has 
our  hearty  indorsement,  but  to  the  second  we 
must  take  decided  opposition. 

Chain  cables  and  bridges  are  two  entirely  dis- 
tinct classes  of  structures,  and  must  be  propor- 
tioned and  judged  by  distinctly  different  properties 
of  the  material  from  which  they  are  made. 

The  only  consideration  to  he  given  to  I  he  ele- 
nt  ductility  in  structures  where  the  strains  an 
h  nit.  is  the  influence  i 
■esse*  of  manufacture 
This  is  a  very  important  consid-  ration,  but.  never- 
theless, it  does  not  effect  the  proportions  ot  the 
structure. 

Much  false  doctrine  and  many  erroneous  eon- 
clusiuus  have  been  drawn  from  the  indrflniten1  m 
of  the  term  "strength  of  materials.**  sod  n  reli- 
ance noon  the  breaking  strain,  n*  determined  by 
testing  under  s  steadily  increarintr  load  up  to  the 


The  harm  would  have  been  far  greater  had  not 
the  experience  of  practical  men  contradicted  the 
conclusions  drawn  from  such  tests. 

And  to  such  experience  is  due  the  credit  of  the 


Forma  whicli  gave  high  teat 
practically  to  be  weak  ones. 

The  difference  in  the  conclusions  was  due  to  the 
different  character  of  strains  to  which  the  mate- 
rial was  subjected,  under  the  teat  and  under  prac- 
tical use. 

Thkt  measured  by  the  testing  machine  being 
a  statical  fore*,  while  in  almost  every  prac- 
of  01 
dynamic 

The  question  to  be  solved,  therefore,  ia  not  the 
statical  resistance  of  a  piece  of  metal,  but  what 
duty  can  It  perform  under  certain  circumstances. 

To  de-ermine  the  heat  manner  of  shaping  and 
proportioning  our  material))  to  obtain  from  thnm 
the  best  duty,  it  is  necessary  to  experiment  with 
them  under  such  strains  as  occur  in  actual  prac- 
ticed— strains  which  vary  between  wide  limits, 
from  a  purely  statical  one  to  the  most  violent  doe 
to  explosive  components,  some  being  unvarying 
in  character  while  others  are  constantly  changing 
between  wide  limits. 

Could  we  afford  tb«  time  and  money  to  make 
endurance  testa  upon  ee-cb  kind  and  form  of  struo- 

teria'ls  would  be  vastly  increased.  It  is  desirable 
or  these  endurance  tests  be  made 
circumstances  to  enable  us  to  deter- 
doubtful  paints  in  regard  to  the  influ- 
ences affecting  the  duty  that  can  be  obtained  from 
our  materials. 

On  considering  the  great  variety  of  purposes  to 
which  we  apply  the  metals,  we  find  the  different 
structures  can  be  divided,  eonijwrufitrh/,  into  two 

slruc- 


elasticity  of  our  materials  of  construction  under 
the  varying  circumstances  to  which  they  are  lia- 
ble. Does  the  elastic  limit  vary  with  different 
of  straining  the  piece  t  Don  the  velocity 


of  the 

point  considered  from  the  xero  of  strain  which 
mark*  the  elastic  limit,  or  is  it  determined  by  an 
Elastic  Range  measured  from  any  initial  strain 
(at  which  the  material  may  have  had  time  to  take 
on  a  new  state  of  equilibrium)?  For  example,  If  a 
piece  of  metal  (which  would  show  a  limit  of  elas- 
ticity of  30,000  pounds,  under  the  ordinary  testa 
from  xero  up  to  20,000  pounds)  were  loaded  to 
10,000  pounds  and  allowed  time  to  accommodate 
its  molecules  to  this  condition,  would  it  show  an 
limit  only  up  to  80,000.  or  would  it  not  go 


_  life  by  their  loss  of 
through  use  or  oxidation  and  by  the  deterioration 
of  the  metal  through  the  action  of  the  strains  upon 
I  heir  peculiar  forms— such  as  boilers,  rails,  rolling 
stock,  cannon,  chain  cables,  etc.  The  second 
Ha**,  those  which  are  intended  to  last  an  in 
definite  time,  ss  bridges,  roofs,  certain  classes  of 
machinery,  etc.  Now,  the  amount  of  work  that 
can  he  performed  by  any  structure  up  to  the  rup- 
turing point  ia  proportionate  to  the  breaking 
strain  into  the  ultimate  elongation  of  the  piec*  ; 
and  this  is  usually  considered  to  be  a  measure  of 
the  ability  of  the  piece  to  resist  dynamic  energies. 
This  is  probably  trus  within  otrfam  limits  of  time 


The  development  of  the  ductility  or  flow  of  the 
metal  requires  time.  If  the  velocity  of  the  force 
to  be  resisted  exceeds  the  velocity  of  flow  of  the 
metal,  the  bar  will  rupture  without  flow.  This  is 
shown  by  the  difference  in  the  fracture  of  even  a 
ductile  metal,  by  stow  or  sudden  strains. 

Different  metals  which  give  tbe  same  rupturing 
strain  and  equal  ductitity  under  the  ordinary  test- 
ing machine  test  will  show  different  result*  when 
subject  to  impact  and  punching  tests,  if  the  users 
of  steel  plates  would  experiment  upon  a  decreased 
vel^lty  in  their  punching  machines,  so  the  metal 
would  have  more  time  to  flow,  tbey  would  prob 
<bly  And  tbe  effects  of  punching  much  leas  injuri- 
es to  the  steel.  A  set  of  steel  plate  tests  mad* 
under  the  ordinary  punch  and  a  set  under  the 
«  ow. moving  hand  punch  would  be  Interacting  as 
illustrating  this  poult. 

The  amount  of  work  that  can  b*  performed  by 
any  structure  up  to  the  working  or  elastic  limit  is 
entirely  independent  of  the  ductility  and  is  pro- 
portionate to  the  working  or  elastic  strain  into  the 
elastic  elongation  due  to  such  strain. 

As  this  work  measures  the  "duty"  of  our  per- 
manent structures,  it  is  very  important  for  us  to 
know  to  what  extent  we  cai 


tension  or  under 
perfectly  elastic,  if  the 
strains  were  continuously  reversed  between  plus 
and  minus  30,000.  making  the  range  ot  elasticity 
40,000?  or  would  the  limit  then  fall  down  to  near 
+  and  —  10,000? 

From  thr  results  of  the  experiments  of  Wohler 
the  writer  is  inclined  to  the  belief  in  an  < 


range  to  be  measured  from  any  Initial 
of  tbe  metal,  rather  than 
measured  in  all  cases  from  tbe  sero  of  i 

A  complete  knowledge  of  the  i 
the  metals  under  different  kinds  of  i 

upon  each  cissTof  structure,  must  be  the  true  basis 
upon  which  to  design  and  proportion  nearly  all 
our  structures. 

Upon  such  a  scientific  foundation  we  can  hope 
to  so  build  aa  to  increase  the  life  of  all  our  so- 
called  perishable  structures  and  to  remove  soma 

turra. 

Tl  i  life  or  duty  of  nearly  all  our  perishable 
structures  is  much  more  dependent  upon  their 
elastic  qualities  than  their  ultimata  resistance*  of 
strain  i 

toi 


does  not  determine  their 
life  as  generally  as  their  ability  to  meet  without 
permanent  change  of  form  Die  la 
more  constant  forces  due  to  tbeir  regular  < 

Tlie  forms  given  to  the  rapidly-vibrating  con- 
necting rod  of  the  locomotive,  the  form  of  a  rail- 
road axle,  etc,  as  derived  from  the  endurance 
tests  of  actual  experience,  nil  tend  toward  making 
them  more  uniformly  elan  tic  under  tbe  peculiar 
strains  to  which  tbey  are  liable. 

The  Testing  Machine. — When  all  the  erroneous 
ideas,  and  false  conclusions  due  to  the  past  use  of 
the  statical  testing  machine  are  considered,  it  Is 
if  the  injury  U.  the  art  of  con- 


in  our 

have  been  due  rather  to  the  com- 
paratively tine  experimental  endurance  tests  that 
have  been  made  and  to  the  results  of  the  endur- 
ance tests  of  actual  experience,  than  to  the  infor- 
mation obtained  by  means  of  this  machine. 

Iu  its  proper  sphere  it  has  an  immense  field  of 
useful  research.  Tins  sphere,  in  the  writer's  opin- 
ion, ia  tbe  analysing  or  resolving  the  elements  of 
the  endurance  of  any  structure  < 
different  chum  of  strains. 

Alone  it  is  no  mc 
sb.lity  of  our  materials  to 
energies  to  which  they  are 
practice  than  the  rtcel-yards  are  to 
possible  effect  of  a  steam-hammer  or  pile-driver. 

To  interpret  the  results  of  endurance  tests  prop- 
erly, it  is  necessary  that  the  elements  governing 
great  endurance  be  analyzed  and  determined,  in- 
cluding not  only  the  statical  resistance  of  the 
material,  but  the  effect  of  form,  number  of  appli- 
cations, duratioo  and  the  effects  of  velocity. 

We  thru  will  be  in  a  better  condition  to  predi- 
cate the  duty  that  may  be  expected  from  certain 
classes  of  material  in  1 
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NEW  CURRENT  METER. 


Besides  engineer*,  owner*  of  tiles  on  mill  streams 
and  many  other*  frequently  desire  to  find  the  ve- 
locity of  a  stream.  Few,  even  of  nrofrwuotud  men, 
care  to  purchase  expensive  current  mrtm,  and 
few  others  than  profrMUonaJs  could,  if  they  had 
them,  make  the  experiments  and  calculations. 


ments  and  inconsiderable  tnwanl  slirfit  ones,  It 
leaves  the  motions  of  the  needle  practically  free, 
while  shielding  it  (by  its  own  iii«>mpree«ihility) 
from  all  shucks  f rum  without .  The  comjwssrw  of 
*«*,"  l»  may  be  attached  to  a  pole  and  measure-  the  Duilio  werr  not  in  the  least  agitated  by  I  ho  din- 


to  tal  length  of  10  In,     I  used  the  8  ox-  oounllng- 
liouae  spring  1m  Lanre. 
If  one  uses  a  scale  or  balance  whose  hand  will 


,  1. 

 A  .  _____ 

 !  -.:  r.fit'LV!!  1 

ments  taken  far  1  flow  the  surface. 

Home  would  suggest  to  thicken  the  tail  end  of 
A,  hut  this  would  cause  an  additions!  "pull"  on 
the  cord  rf,  which  it  would  he  necessary  to  calcu- 
late. 

There  will  be  a  slight  oscillation  of  the  vane 


charge  of  the  lOO-tou  gun,  nor  by  the  motion  of  the 
screw,  although  the  supports  on  which  they  were 
placed  were  in  such  a  position  as  to  feel  the  vibra- 
tion greatly.  They  were  somsw hat  disturbed  by  the 
rolling  and  pitching  of  the  vessel;  and  to  meet  this 
difficulty,  modification*  were  made  in  the  shape  and 
arrangement  of  the  different  parts,  so  as  to  render 
tlx'  floating  case  thoroughly  centrifugal,  distribute 


The  above  instrument  or  contrivance  indicates 
both  the  pressure  and  velocity.    It  is  not  only  the  "S      __!  T  devi',ton  'rom  0,8  Tertic*L 


wbich  will  cause  the  plate  B  to  deviate  **T» 1  Z*nTZZ&om.ot  tha  "wSgBJt  ns^tisTcficMO- 
slightly  from  the  vertical.  This  deviation,  al- 1  fere  nee,  and  fix  the  point  of  suspension  verv  little 
though  too  slight  to  be  seen,  would  cause  the  indi- 1  above  the  center  of  gravity.  The  result  of"  these 
cated  pressure  to  he  a  trifle  less  than  the  real  force  arrangement*  is,  that  when  the  compass  is  tilted 
,  ..  .      ,  j   bv  the  inuvemrnt  of  the  shiti,  tile  needle  la  Mi  slow 

of  Un-  current,  were  it  not  for  the  pressure  received  ^  cJlluljt,.  £  rKJKltiun  lhat  |»,foie  lt  lva,  again  hc- 

by  the  vane  itself,  which  we  have  always  assumed,  mmr  horizontal  the  motion  is  reversed,  and  the 
when  the  vane  is  of  the  length  prescribed,  to  bal-  inclination  counteracted.   The  needle  is  also  very 


simplest  and  cheapest,  hut  ought  to  be  more  accu- 
rate than  any  other,  as  (A— r  is  no  friction  of  the 
parts,  to  be  guessed  at  or  calculated,  as  in  nil  other 
current  meters  or  current  gauges  of  which  I  have 
any  knowledge,  and  also  in  all  anemometers  that 
I  have  rart  (anemometer*  are  sometimes  used  as 
current  meters) ;  but  whether  it  really  is  mors  ac- 
curate than  other*  I  cannot  say,  never  having  used 
anything  else  except  floaters,  which  I  have  found 
thoroughly  firtHabte — if  1  may  so  express  it.*  It 
can  be  made  by  any  cms,  anywhere,  al  little  or 
no  expense.  I  have  used  it  on  two  rivers,  the 
Danube  and  the  Rhone,  to  measure  velocities  pre- 
paratory to  placing  current  motors,  and  always 
found  the  pressure  and  velocity  indicated  to  be 
closely  corroborated  in  the  power  yielded  by  the 
motor. 

A  is  of  hard  wood,  1  in.  square  and  S  ft.  long, 
and  may  bo  in  several  sections  for  convenience  in 
packing,  B  is  of  tin,  0x0  in.,  but  may  he  of  thin 
wood.  The  atrip  6,  which  extends  across  B,  and  is 
penetrated  by  the  tenon  a,  is  of  light  dry  wood,  I  in. 
thick  and  about  Sin.  wide  (or  just  wide  enough  to 
give  sufficient  buoyancy  to  prevent  if  from  sink- 
ing). Stripsof  lead  (other  metal  would  do)  are  tacked 
al  the  centre  of  A,  till  it  isof  about  the  same  specific 
gravity  as  water.  (Lay  lt  in  still  water  and  add  all 
the  lead  it  will  bear  without  sinking. )  If  no  sheet 
lead  is  obtainable,  flatten  out  large  shot  or  bullet* 
and  tack  them  on.  or  drive  them  into  holes  bored  In 
the  wood.  Thus  having  in  the  water  neither  weight 
nor  buoyancy,  the  current  holds  A  horizontal  anxLA 
bold*  B  vertical,  (if  being  barely  submerged,  tin 
greatest  possible  vertical  oscillation  of  A  would  bo 
but  8  in.,  as 8  in.  would  bring  its  rear  nod  to  the 
surface.)  A  being  IJ  ft.  long,  a  t  in.  oscillation 
would  throw  B  only  about  1  deg.  from  the  ver- 
tical, risestring  loop :  da  cord,  say  S  ft,  long,  at- 
tached to  a  common  spring  Imlance.  The  balance 
should  be  well  oiled  to  prevent  rust,  and  held, 
say  six  inches,  below  the  surf  ace;  but  If,  on  account 
of  the  water  not  being  clear,  it  ha*  to  be  held  above 
the  surface,  then  the  string  should  be  SO  to  SO  fl. 
long  to  bring  it  nearly  horixonlai,  and  sufficient 
lead  washers  must  be  slipped  on  to  the  tenon,  a,  to 
keep  B  submerged. 

As  Uve  pressure  of  the  current  is  not  uniform, 
the  least  and  greatest  pressure  within,  say  three 
minutes,  should  be  noted  and  the  average  taken. 
The  larger  the  plate  B  the  more  uniform  will  be 
the  pressure,  but  the  length  and  cross  section  of 
the  van*  A  must  be  increased  proportionately  with 
B.  Yet  I  have  obtained  fair  measurements  with 
an  instrument  trhieh  muid  go  in  the  vest  pocktt,  B 
being  1  in.  square,  and  A  being  in  sections,  with  a 

•I  am  swars  last  im-j  favor  floats,  and  last  nsnemi  Hun 
sorers  sua  Captain  Abbot  C  a  army,  relied  upon  Sosu  in 
laslr  extern!**  X_il*el_.pi  ■essureraanls.  Jest  befor*  Unt 
bsUls  of  Axlncourt  *  m  asenaer  said  to  the  Constable  of 
Ftsne- ,  "  ay  Lord,  the  Rurilsh  lie  within  1,400  yards  of  jour 
teals."  Ike  Constable  replied.  "  Who  measured  la* 
CTMSsd  f"  Bo  I  souM  ask  Mean  Humphrey  and  Abbot 
and  ibs  admirer*  or  tbelr  t-ttbod-wbo  measured  lbs  use  of 
march  of  the  Boat  as  tt  meted  between  two  p.  iota  marked 
upon  eh  -re  I  A  Oust  a- it  only  travels  faster  than  the  our. 
rest  (alldJoc down  bill oonatantly.  but  the  hill  I*  slide*  upoa 
alas  suite*},  but  the  current  doe*  sot  mere  la  a  Kraiftit  line. 
"Tbnjv  are  no  Urslsbt  l.naa  In  nature. "  .<  Jt.»i!  ml  euls 
Sesiaiaf  in  fse  rlaAX  and  Ufl— eiUwusii  It  may  nut  Seetn  so 
ssea  boa  shore- but,  unless  lbs  water  Is  perfectly  placid.  It 
■ores  vp  and  doss,  ossr  w***a  or  ripples,  op  hill  and 


The  actual  pressure  on  the  vane  is  easily  ascer- 
tained. Suppose  we  have  a  pressure  of  80  ox.  on 
the  plate  B —  1  ox.  to  the  square  inch.  Detach  the 
plate  and  note  the  pull  of  A  alone  (using  an  8  ox. 
spring  lauaiuwV  Say  it  i*  H  ox.  We  deduct  1  ox. 
for  pre— turn  received  by  the  front  end  of  ^1  (it  hav- 
ing I  square  inch  area  of  cross  section),  which 
leaves  i  or,  as  the  pressure  upon  A  resulting  from 
the  friction  of  the  water  against  it. 

Some  would  suppose  that  if  a  cord  ran  from  each 
corner  of  the  plate  to  the  spring  balance,  or  lo  a 
common  center.  Use  measurements  could  he  taken 
without  A,  but  in  such  a  case  the  plate  does  not 
remain  at  right  angles  lo  the  current,  hut  dodges 
about  in  all  directions.  Now  if  any  support  be  ar- 
ranged to  prevent  this  bobbing  around,  there  will 
lie  friction  on  the  part  in  contact  with  that  sup- 
port. 

Having  the  pressure,  we  get  the  velocity  by  Hut- 
ton'*  rule — the  pressure  in  pound*  per  square  foot 
equals  the  square  of  the  velocity  In  feet  per  sec- 
ond ;  or.  to  put  It  in  almpler  form,  that  the  unedu- 
cated may  understand  it  :  Having  the  number  of 
pounds  pressure  (say  16  lbs.)  againit  a  board  or 
plate  1  ft.  square,  And  what  number  multiplied  by 
itself  would  produce  10.  That  number  is  4 — the 
velocity  in  feet  per  second  ;  4  ft.  per  second  equals 
2*0  ft.  per  minute,  equals  14,400  ft. ;  2  .;„  miles)  per 
hour.  The  plate  B  being  one  fourth  of  a  square 
foot,  4  lbs.  on  it  would,  of  course,  indicate  10  lbs. 
per  aquare  foot.  S,  N.  HTTWalT, 

Philadelphia. 


THE  MAONAOHI  FLOATING  COMPASS. 


The  floating  compass,  invented  by  Captain  Mag- 
naghi.  is  now  in  use  on  board  the  Duilio,  and  wU] 
probably  br  generally  adopted  in  the  Italian  navy. 
Its  main  feature,  says  A'n.yiro  ,  rxiuj,  i*  the  suspen- 
sion of  the  needle  in  water,  to  which  has  been 
added  one  tenth  its  volume  of  alcohol,  contained 
In  a  Teasel  with  a  perforated  bottom,  which  allows 
the  liquid  to  rest  ultimately  on  an  elastic  dia- 
phragm. The  addition  of  the  alcohol  prevents  the 
water  from  freezing  under  low  temperature* ;  and 
the  (instil  diaphragm  allows  it  to  expand  and  con- 
tract during  atmospheric  changes,  without  danger 
of  breaking  the  gloss  which  cover*  it,  or  admitting 
air.  On  this  liquid  the  needle  floats,  enclosed  in  a 
hermetically  sealed  ellipsoidal  case,  which  la  very 
delicately  suspended  upon  a  conical  brass  pivot. 
The  pivot  ha*  a  sapphire  top  and  a  jade  point,  and 
tlbc  friction  is  diminished  to  the  utmo*traeeible 
degree  by  the  nuart  |a*rfect  polish.  The  nee- 
dle usually  consists  of  six  bundle*,  each 
made  up  of  Ave  piece*  of  the  beat  rib- 
bon steel,  thoroughly  tempered  before  being 
magnetized,  and  separately  tested  after.  These 
Mecca  are  kept  apart  by  strips  of  cardboard  soaked 
in  oil,  and  tbeir  number  can  Ins  increased  if  neces- 
sary. Wherever  in  the  apparatus  two  metal  sur- 
faces or  edge*  meet,  friction  is  prevented,  and 
closure  secured,  by*  layer  of  blotting  paper  soaked 
in  mineral  wax.  This  is  exclusively  used  for  the 
purpose,  because  it  is  insoluble  in  alcohol:  and 
even  the  marks  and  figures  in  the  outside  ring  are 
rendered  distinct  by  being  filled  in  with  the  same 
suliHtnnoe  blackened.  All  the  interior  parts  of  the 
instrument  ore  silvered,  in  order  to  prevent  oxida- 
tion and  galvanic  action  between  the  various 
metals  composing  it,  and  to  keep  the  fluid  per- 
fectly colorless  and  transparent.  The  compass 
proper  (including  the  floating  case  with  the 
needles)  weigh*  in  the  air  about  790  grammes;  bat 
in  the  liquid  it  exercise*  a  pressure  of  only  about  6 
gramme*  on  the  point  of  support.  The  chief  ad- 
vantage claimed  for  this  invention  is  that  the  re- 
sistance of  water  being  great  toward  rapid  move- 


little  affected  by  changes  in  the  angle  at  which 
the  terrestrial  magnetic  current  is  inclined  to  the 
horizon,  which  varies  in  different  localities,  in 
consequence  of  the  neetlles  being  so  much  shorter 
than  the  diameter  of  the  compass,  and  being 
placed  too  low  with  regard  to  the  point  of  suspen- 
sion. This  I*  proved  by  the  simple  test  of  holding 
a  powerful  magnet  directly  over  the  north  point 
of  the  compass,  when  even  thin  great  increase  to 
toe  vertical  force  produce*  only  a  very  eligbt 
change  in  the  inclination  of  the  needle.  The  com- 
pass* is  fitted  with  a  special  sextant,  in  which  va- 
rious improvements  nave  been  introduced,  to  in- 
crease the  facility  and  accuracy  with  which  obser- 
vations can  be  taken,  especially  in  twilight  and 
cloudy  weather. 

 a>—  e>  ■■*■  

THE  LIVERPOOL  OVERHEAD  RAILWAY. 

The  overhead  railway  along  the  line  of  docks  at 
Liverpool,  which  baa  just  received  the  sanction  of 
both  nouses  of  parliament,  is  an  undertaking  of  a 
novel  and  unique  character  in  railway  construction 
ao  far  aa  this  country  ia  concerned,  although  in 
New  York  a  railway  on  a  similar  principle  has  for 
some  time  past  been  in  active  operation.  The 
Liverpool  docks,  as  i«  pretty  generally  known, 
stretch  along  the  frontage  of  the  river  Mersey,  to 
tie  length  of  upwards  of  seven  miles,  from  north 
to  south,  and  the  intended  railway  will  run  par- 
allel with  the  dock,  on  a  high  level  above  the 
ground  line  to  the  entire  length.  The  line,  which 
will  be  constructed  almost  entirely  on  the  Mersey 
dock  board'*  property,  will  commence  near  the 
northern  boundary  of  the  board'*  Liverpool  estate, 
in  the  adjoining  borough  cf  Bootle,  ana  terminate 
at  the  Herculaneum  dock  (which  is  the  extreme 
south  boundary  of  the  dock  board'*  system)  in  the 
parish  of  Toxteth  Park.  There  will  thus  be  rail- 
way communication  between  the  two  densely 
populated  localities  at  the  extreme  north  and  south 
ends  of  Liverpool,  as  well  aa  station*  at  different 
point*  within  those  portions  of  the  city  of  Liver- 
pool itself  immediately  contiguous  to  the  line  of 
docks.  The  line  will  be  carried  chiefly  on  pier* 
and  columns  at  an  elevation  of  from  fifteen  lo 
twenty  feet  above  the  roadway,  and  will  pass  over 
several  thoroughfares  leading  from  the  interior  of 
the  city  to  the  river.  The  railway,  whk-h  is  to  be 
constructed  as  a  double  line  throughout,  ia  to  coat 
£030,000  for  construction  only,  no  purchase  of  land 
or  compensation  being  required.  Passenger*  only 
are  to  be  carried,  the  railway  not  being  in  any 
sense  a  goods  line.— Herapath  t  Railway  Journal. 


THE  WATER -SOFTENING  PROCESS. 


The  Important  question  of  the  softening  and 
purifying  of  bard  water  in  bulk  has  received  a 
satisfactory  solution  in  'he  Atkins  process,  which 
promise*  to  be  of  great  public  service  in  these  res- 
pects. This  process  is  a  modification  of  and  an  im- 
provement upon  the  old  Clark  system  of  softening 
water,  which  consisted  in  sdding  lime  to  the  water 
to  be  softened,  and  allowing  Ihe  mixture  to  Mud 
for  84  hour*  in  large  reservoirs  or  precipitating 
tanks  before  it  could  be  used.  In  the  Atkin*  pro- 
cess, however,  Ihe  precipitating  tank*  are  din- 
pe— red  with  and  the  water  can  be  used  aa  it  ia  soft- 
ened, the  process  being  continuous  and  no  time 
being  required  for  it  to  stand  and  settle.  The 
process  essentially  consist*  in  chemically  purifying 
the  water  instead  of  mechanically  a*  In  ordinsry 
filtration.  In  practice  a  small  jet  of  lima  water 
is  introduced  into  a  portion  of  the  water  to  b* 
softened,  and  the  two  are  blended  in  a  mixer, 
whence  they  flow  into  a  softening  tank  into  which 
the  bulk  of  tbe  water  ia  conducted.  From  this 
tanx  the  water  with  tbe  lime  in  suspension  flow* 
into  Atkina  rotary  disk  hit.  rs,  in  which  the  solid 
particle*  are  oil  arrested  by  an  ingenious  system 
of  cloth-covered  disks  placed  within  a  tank, 
and  which  present  a  very  large  area  for  filtration 
within  a  very  small  compass.  The  purified  and 
softened  water  is  conducted  from  the  filters  to 
storage  reservoirs  ready  for  use.  The  effect  of  the 
lima  water  1*  not  only  to  purify  and  soften  Ihe 
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w»t«r  in  buJk.  but  to  cause  any 
thai  m»y  be  held  la  suspension  to  .  _ 
facilitating  thoir  removal.  The  water  passes  from 
the  outside  to  the  inside  of  the  filters  through  (be 
clotb-covered  dinks,  (he  surfaces  of  which  become 
in  time  coated  with  a  deposit  consisting  of  carbon- 
ate of  lime  and  impurities.  These  surface*  are 
quickly  cleaned  by  mean*  of  a  series  of  brashes 
which  are  brought  into  ronta  ■:  with  the  disks. 
The  blushes,  which  are  fixed  on  a  spindle,  are  rap- 
idly revolved  as  are  also  Die  disk*,  but  in  opposite 
dir<x'(ionH.  the  result  being  that  in  a  frw  minutes 
the  filters  are  cleansed  and  ready  for  work  again. 
The  system  has  been  rucmufutlr  applied  to  private 
water  supplies  in  several  instance  ,  notably  at  the 
residence  of  (lie  Doke  of  Richmond  at  Goodwood, 
aud  at  that  of  Mr.  W.  H.  Smith,  member  of  Par- 
liament, near  Henley.  The  first  application  of  the 
system  lot  public  water  supply  is  that  of  the  Hen- 
ley-on-Thames water-works,  which  were  recently 
opened.  It  was  introduced  there  by  the  engineer 
to  the  water  company,  Mr.  Jabea  Church, 
in  consequence  of  the  extreme  hardness  of 
the  water,  which  is  obtained  from  the 
chalk,  and  19  normally  of  about  10  of  hanlnrea. 
After  treatment,  however,  by  tlu  Atkins  proem 
the  hardness  is  reduced  to  nearly  4  ,  which  means 
a  beautifully  soft  water.  The  apparatus  is  calcu- 
lated to  soften  and  purify  rather  more  than  100,000 
gallons  of  water  per  working  day  of  10  hours.  The 
softening  apparatus  was  supplied  by  the  Atkins 
Water-Softening  aud  Pwifving  Company,  of  No. 
62  Fleet  street,  London.  'The  system  has  been 
tested  on  (lie  London  *  Brighton  Bail  wav  by  Mr. 
StrouiUey.  the  locomotive  superintendent,  who  is 
having  an  apparatus  put  up  to  soften  and  purify 
between  900,000  and  400,000  gallons  of  water  per 
day  for  the  supply  to  the  boilerB  at  the  company's 
locomotive  and  carriage  works  at  Brighton.  The 
practical  value  of  the  system  is.  therefore,  estab- 
lished as  regards  (be  treatment  of  waters  contain- 


NORTHERN  PACIFIC. 


northern  end  of  Pea  d'Oreille  lake,  the  track  just 
elevated  enough  to  be  above  danger  from  high 
water.  The  bridges  seem  to  be  numberless,  and 
trestle  work  forms  a  large  pro  portion  of  the  line 
for  nearly  twenty  miles  around  the  lake.  At  Pack 
River,  wnere  the  stream  enters  the  lake,  there  is 
another  bridge  one  mile  in  length,  over  which  the 
liuii  pushes.  Here  at  Pack  River  I  nuticed  some- 
thing worth  special  mention.  Merchandise  from 
San  Francisco  direct  was  being  unl<«ded  from  cars 
and  packed  upon  the  bucks  of  mules,  to  be  taken 
to  Britisli  Territory,  which  is  Ires  than  fifty  miles 
away.  Inquiry  developed  the  fact  that  this  mer- 
chandise, consisting  of  flour,  bacon,  sugar,  coffee, 
clothing,  picks,  shovels,  powder  and  sutler's  stores 
was  lielng  shipped  to  (he  working  parties  on  the 
Canadian  Purine  Railroad.  Some  of  the  Packers 
stated  that  the  Canadian  Pacific  mnd  is  being 
graded  as  fast  as  men  can  do  (he  work,  and  that 
several  sections  were  being  constructed  eastward 
and  westward  simultaneously.  Tbls  depot  uf  sup- 
plies in  the  mountainous  backwoods  of  Northern 
Idaho  is  the  nearest  anil  host  the 
have  found  east  of  the  coast. 


Near  this  point  tb«  Northern  Pacific  turns  from 
the  lake  shore  and  continues  its  southeasterly 
course  towards  Missoula.  It  might  be  well  to  re- 
mark, by  way  of  explanation,  that  Lake  Pen 
d'Oreille  is.  in  fact,  a  part  of  the  Columbia  River. 
Clark's  Fork  of  the  Columbia  entets  the  lake  near 
the  Montana  line,  and  leaves  it  again  near  its 
northern  end.  The  lake  is  re-enforced  by  number- 
less small  streams,  which  empty  into  it  from  the 
adjacent  mountains.  The  work  now  being  done 
along  Clark's  Fork  of  the  Columbia  is  or  the 
heaviest  and  most  difficult  character :  hence  the 
progress  is  comparatively  slow.  To  Illustrate  the 
character  of  the  work  along  Clark's  Fork  of  the  „ 
Columbia  lu  Montana,  a  cut  has  been  made  near  hovs:  why  don't  you  go 
Cabinet  landing.  800  ft.,  center  height  10  to  2*  ft. ,  fhim  the  spokesman 
and  averaging  43  ft.,  and  containing  more  than 
34,000  cubic  yards  of  rock,  earth  and  bowlders. 

i  of  giant  pow- 


tants.  hence  the  tents  and  shanties  are  scattered. 

I  counted  fifty-one  gin-mills,  or  saloons,  a  down 
general  merchandise  tenia  and  shanties  and  about 
the  same  nnmbeT  of  boarding  tents. 

A  BOrtlH  HBONTTIR  ARMY. 
.Superintendent  of  Construction  J.  L.  Hatlett  re- 
ports about  7,700  men  employed.  Of  these  about 
»,000  are  Chinese  and  1,700  are  white  men.  Mr, 
Halietl  is  prepared  to  give  work  to  all  the  white 
men  v.  bo  desire  employment  and  is  preparing  to 
increase  the  working  force  at  the  end  of  the  track 
to  10,000  men.  Think  of  it !  Here  is  a  small  array, 
which  is  to  lie  red,  kept  at  work  and  managed,  yet 
Mr.  Halted  succeeds  in  keeping  the  scattered 
thousands  all  employed,  well  l-d  and  properly 
regulated.  It  is  very  doubtful  whether  ao  lar^e  a 
crowd  of  rough  men,  unrestrained  by  law,  were 
ever  so  well  controlled  as  these.  A  wilder  or 
rougher  lot  of  people  never  assembled  at  one  place 
on  the  frontier.  Then-  are  men  of  all  colors,  all 
nationalities),  and  refuge™  from  every  penal  colony 
in  the  world.  The  Chinese  are  mostly  newly  lul- 
ls furnished  by  the 


coolies.  They  live  in  tenia  furnished  by  toe 
y.  and  live  in  gangs  of  from  80  to  100  un- 


Lakji  Pbn  d'Omow  (I.  T.),  I 
July  2B,  1HK2,  i 
Very  few  readers  of  the  Chronicle  are  aware  of 
the  rapid  prugrtes  being  made  bv  the  builders  of 
the  Northern  Pacific  Railroad  on  the  Pacific  slope. 
So  little  ia  said  either  by  telegraph  or  by  the  let- 
tecs  of  correspondents  relative  to  the  JJorthern 
Pacific  that  very  few  are  able  lo  obtain  a  clear 
understanding  of  the  railroad  situation  in  the  far 
North.  I  write  litis  letter  at  the  extreme  northern 
point  of  Pen  d'Oreille  lake,  about  40  miles  from 
the  Hrilish  line,  and  450  miles  northeast  of  Port- 
land, Or.,  yet  I  am  neatly  50  miles  behind  the 
graders  who  an  laying  the  track  eastward.  It  is 
difficult  to  realire  how  a  railroad  has  been  built 
through  these  deep  gorges  and  canyons,  over 
bluffs,  across  miles  of  lakes,  through  dense  forests, 
because  so  little  is  said  about  it,  Tlie  line  has  been 
built  through  Washington  Territory,  across  Idaho, 
and  ia  now  being  pushed  southeastward  as  fast  as 
7,000  men  can  grade  ami  lay  track. 

A  BEACTTm,  LAJtt 

To  better  understand  the  railroad  situation  in 
this  region,  the  reader  should  refer  to  a  map  of 
the  northwest.  It  will  be  seen  that  in  northern 
Idaho  there  are  three  large  lakes,  the  Cceur 
d'Alene,  the  Pen  d'Oreille  and  the  Kanikau,  the 
last  being  very  rlose  to  the  extreme  northern 
boundary  of  the  United  States.  Of  these  three 
lakes  Pen  d'Oreille,  or,  as  the  people  here  pro- 
nounce it,  "  Ponduray,"  is  the  largest  and  most 
beautiful.  It  is  a  sheet  of  water  more  than  alxtv 
miles  lu  length,  varying  In  width  from  one  and  a 
hair  to  rouror  five  miles,  and  deep  enough  to  float 
the  largest  vessel  that  <-nters  San  Francisco  Bav. 
Its  surroundings  are  very  beautiful.  On  all  nii'm 
the  pine-clad  mountains  loom  op.  Here  and  there 
upon  the  summits,  exposed  to  the  north  winds,  I 
the  anow  is  seen  all  the  year  round,  forming  a 
sharp  contrast  lo  the  inliy-hlack  fo  rests  which 
reach  from  the  li  mits  of  (he  lake  to  the  very  high- 1 
est  point  of  the  io  .-.;.iii,M.  Tourists  rave  about 
the  grand  scenery  of  the  lo  -or  Columbia,  the 
Yosemite.  the  Oraud  canyon  o;  the  Arkansas,  nr 
the  gorges  of  Colorado.  Hen.  may  be  seen  wild 
landscapes,  blendintr  all  (he  grandeur  and  beauty 
of  the  above  named  resorls  In  one  superb  whole. 
It  was  nearly  sunset  on  the  fourth  day  out  from 
San  Francisco  when  the  train  suddenly  emerged 
from  a  long  stretch  of  rorest,  and  crept  slowly  i 
over  a  trestle-work  one  mile  and  a  quarter  long.1 
which  spans  a  narrow  strait  or  channel  connect- 
ing the  upper  and  lower  lakes.  The  scene  which 
presented  itseir  was  too  beautiful  for  description 
The  grandeur  of  the  surroundings  must  be  seen  to 
He  fully  realized.  These  immense  pine  forests  of 
(he  extreme  north  are  grand  and  gliiomy  enough 
near  the  coast  ;  bat  up  here,  where  thev  extend 
to  the  sky,  and  are  blended  with  lakes. 'cascades, 
s,  and  a  confused  mass  of  illimitable  moun- 
y,  they  are  grand  indeed. 

I  KAN  FKANCT900. 


*4,PW  cubic  yards  of  rock. 
This  was  cut  in  fifty  days  hy  i 
der,  drills  and  steam  power. 


AJIOXO  THE  ROAD-BVIUlERa. 
From  the  time  one  leaves  the  lake  and  entets  the 
paw  or  valley  of  (  lark  s  fork,  one  begins  to  see 
something  uf  the  active  work  going  on  at  the 
front.  For  more  than  twenty  miles  workmen  are 
seen  digging,  chopping,  blasting,  lifting,  cursing 
and  shouting.  Trees  are  crashing  down,  earth  is 
flying  from  countless  shovels,  and  huge  rocks  are 
being  riven  and  scattered  on  all  sides.  As  the 
construction  train  moves  slowly  forward,  the  ob- 
server begins  to  realize  some  of  the  difficulties  of 
railroad  building  in  the  Northwest.  This  la  about 
the  way  it  is  done:  The  line  having  been  laid,  sur- 
veyed and  staked,  parties  oi  white  men,  hundreds 
in  a  gang,  proceed  to  mow  down  the  forest.  The 
tree*  are  felled  with  surprising  rapidity— it  might 
be  said  that  th;y  are  mowed  down — and  a  broad 
swath,  200  feet  wide,  is  opened  op  through  the 
forest.  The  trees  are  immediately  trimmed  and 
cut  into  lengths  and  rolled  out  of  (he  way.  when 
other  gangs  attack  these  logs  and  split  them  into 
ties.  Now  comes  another  party  of  white  men, 
who  proceed  to  dig  about  the  roots  of  the  fallen 
tree*;  a  keg  (sometimes  two)  of  powder  is  placed 
under  the  tree  stump,  n  fuse  attached,  earth  tnrown 
about  it  and  tani[ied  down,  a  light  attached  to  the 
fuse,  and  the  stump  ia  blown  up.  The  white  men 
pass  on,  and  now  come  the  Chinamen—  thousands 
of  th*ra.  They  proceed  under  the  directinn  of 
white  bosses,  or  "  herders."  as  they  are  called,  to 
level  the.  cirth,  throw  up  a  roadbed,  carry  ties 
from  a  construction  train,  or  from  teams  close  by, 
"  lay  them  lu  place.   Other  gangs  of  Chinamen 


company 

der  a  white  herder,  who  receives  from  $75  to 
per  month  for  his  services.  A  more  thankless  or 
difficult  task  can  scarcely  he  conceived  or  titan 
this  of  tlie  "  coolie  herder.''  He  la  expected  to 
keep  his  Chinamen  at  work :  if  he  fails  he  is  re- 
moved by  tbe  Superintendent.  He  finds  it  impot- 
sible  to  urge  or  hurry  his  Mongolian  charges. 
They  dig,  talk,  chatter,  lough  and  loaf.  There  is 
no  hurry  nlsiut  n  Chinese  laliorer.  He  just  keeps 
moving- -that's  all.  When  a  live,  active  white  man 
is  placed  in  charge  of  a  gang  he  at  temp's  to  hurry 
the  Mongolians.  They  usually  stand  this  crowd- 
ing or  hurrying  business  one  day.  Next  day  the 
|  gang  strikes  work.  The  Superintendent  or'  * 
boss  ia  sent  for,  who  oaks:  "  What's  the  i 
to  workr" 

of  the  gang  meekly  and 
smilingly  replies:  "Boas  no  good;  we  noMujixe 
boss:  we  no  sabbee  boas." 

Hi  at  settles  it.  A  new  boss  ia  substituted  before 
the  coolies  will  "sabbee"  enough  to  go  to  work, 
Uence,  it  can  be  seem  who  is  boss  at  this  neck  of 
wnods.  Chinamen  are  hard  to  get,  and  they  have 
to  be  handled  gently. 

a  rrrcM  mountain  mctkopuub. 
Thirty-five  miles  east  of  tbe  present  end  of  the 
(rack  ia  Thompson's  Falls,  to  which  point  the  road 
will  be  completed  earlv  in  September,  leaving  just 
100  miles  lo  build  to  Missoula,  M.  T.,  the  future 
big  town  in  tbe  North.  The  graders  and  working 
parties  are  now  pushing  on  ahead  of  the  traci 
and  scattering  themselves  along  where  heavy  cuts 
are  to  be  mode,  but  aa  these  are  very  few  beyond 
Rock  Island  progrewi  will  lie  much  more  rapid  than 
heretofore.  East  of  Muwoula  a  division  of  the  road 
lias  been  let  out  by  contract  to  the  Mormons,  who 
are  now- at  work  several  hundred  strong  building 
both  ways  east  and  west.  Yesterday,  while  at 
Sum  I  v  Point,  near  tbe  head  of  the  lake;  1  witnessed 
the  launching  of  a  handsome  little  side-wheel 
steamer  to  be  called  the  Missoula.  This  boat  ia  In- 
tended to  run  on  Clark's  fork  nf  the  Columbia  be- 
tween tbe  end  or  the  track  at  Rock  Island  and 
Thompson's  Falls,  carrying  fieigiit.  railroad  stores, 
etc.  It  is  the  property  of  Captain  Ilavid  MrKin- 
ney,  an  old  leromotive  engineer  from  California. 
Tlie  boat  is  42  ri-et  long  and  is  light  enough  to  be 
liauled  around  (he  tails  and  relaunched  on  the 
river  when  the  road  readies  tbe  present  bead  of 
navigation. 

WORK  THAT  HAS  KKK>  1X>NE. 

To  give  some  intelligible  Idea  nf  the  railroad 
situation  in  the  North,  I  will  repeat  tbe  statement 


carry  steel  rails,  and  while  men  proceed  to  lay  """f"on  ,n  ,»        Jep«! the  statement 

them  and  spike  them.    The  supply  train  slowly  maJ,e     ,uL,h„,>,h"du?.by,?',,,^JMuJf.  ^P™!' 

"  -        J   leudent  of  Traffic  on  the  Northern  Pacific  Railroad. 

Completed  between  St.  Paul,  Minn.,  and  Forsvlh. 
M.  T..  BIS  miles :  completed  between  Port 


forward  as  the  track  la  Lid,  and  other 
gangs  of  Chinamen  follow  on  a  gravel  train  and 
finixri  the  new  laid  track.  Thus  the  new  railroad 
is  being  built  toward  the  Mississippi  river  at  8t~ 
Paul. 

WEN  EM  AT  THE  FRONT. 

At  |irvsieut  only  little  more  than  half  the  dis- 
tance usually  buill  iu  clear  ground  is  completed 


rttand 

and  Rock  Island.  M.  T.,  407  miles ;  complete 
boat  and  railroad  connection  to  Thompson's  Fulls. 
438  miles  cast  of  Portland.  On  Aug.  1  a  daily  line 
of  four  horse  stages  will  commence  running  be- 
tween tbe  end  nt  the  track  and  Missoula,  where 


_  connection  will  be  made  with  two  lines  of  Oilnier, 
daily.    During  July  twenty-right  miles  will  be  Salisbury  *  Co. 'a  stages  for  the  rnd  of  the  Utah 


completed.  This  brings  the  Northern  Pacific 
(Western  Division)  to  Rock  Island,  un  Clark's  fork 
of  the  Columbia,  4B7  miles  northeast  or  Portland, 
or  about  500  miles  rrom  the  mouth  ot  the  Colum- 
bia River.  On  the  1st  or  August  another  section 
of  fifty  miles  will  be  officially  offered  for  govern- 
ment inspection,  and  dailv  passenger  trains  will 
begin  to  run  over  the  newly  built  section.  Near 
the  end  of  the  track  may  be  seen  the  largest  mov- 
ing city  in  the  world.  Never  during  the  prem-nt 
era  or  railroad  building  has  there  been  witnessed 
such  a  scene  as  this  which  now  presents  itseir  at 
the  end  ol  the  tiack.  Hem  are  at  least  five  thousand 
persons,  all  men,  except,  perhaps,  twenty-live, 
and  all  bent  on  making  money.  There  arc  tents, 
shanties,  caves  and  "  wickyups"  of  all  shapes  and 
sizes.  OTder  or  regulation  so  tar  aa  streets  are  con- 
cerned there  are  now.  The  valley  is  too  narrow  Park  region  or  Minnesota,  the  wheat  belt  af 
for  a  compact  (own  site  for  fire  thousand  iuhabi- 1  Dakota,  Pyramid  Park,  Red  River  valley,  the 


Northern  Railroad,  liiO  miles  south,  and  to  the 
Bowman  division  of  the  Northern  Pacific,  via 
Helena,  at  Forsyth  station.  There  la  now  a  gapof 
024  miles  to  build,  over  nn  open  country,  and  Ibis 
gap  ia  being  rapidly  cluxsl  up  at  the  rate  of  nearly 
four  miles  a  day.  as  men  are  working  at  both  ends, 
and  in  the  center  both  ways  from  near  Missoula, 
The  present  time  from  St  Paul.  Mum.,  to  Helena, 
is  four  and  a  hair  days.  On  the  first  or  October  or 
this  year  the  paiwnngor  time  between  Chicago  and 
Portland  will  be  eight  days,  or  a  little  less  than 
■he  present  traveling  lluie  between  the  two  cities 
via  San  Francisco.  The  entire  linn  from  Chicago 
via  St.  Paul,  Helena.  Pen  d'Oreille,  Portland  to 
Seattle  will  lie  completed  early  in  ltfcJS.  This  Use 
will  traverse  some  of  the  most  attractive  eecbuT»s 
t  the  American  continent,  including  tbs  lake 
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great  National  Park  of  the  Yellowstone,  the  Flat* 
End  Indian  reservation,  the  Pen  AMh  lake 
River,  tU  the  Cascades 


Many  causes  now  operate  to  prevent  that  unity  and 
compactness  of  interests  which,  under  any  circuni- 
i.  ia  so  eaaential  to  good  and  efficient  local 


INDUCEMENT  TO  THUMST*. 

ent  the  country  in  the  immediate  vicinity 
unsettled,  ita  only  inhnbi- 


Atpn 

uf  Pen  d'Oreille  Lake  ii 
tanta  being  a  tnhe  of  miserable  Indiana,  who  live 
by  fishing  and  hunting,  and  a  few  people  scattered 
along  tin-  railroad.  These  mountains  are  densely 
covered  with  valuaMe  timber,  including  pine,  fl'r 
and  cedar.  The  cedar  la  very  large,  and  will  prove 
very  yaluable.  A  marble  vein  or  ledge  has  recent- 
ly been  discovered  near  here,  aaid  to  be  equal 
to  Italian  marble.  It  i*  from  twelve  to  twenty 
feet  Dick.  The  locator  of  the  claim  Mild  the 
marble  rain  for  (10.000  last  week.  It  is  said  that 
good  indication*  of  gold  and  ailvcr  have  been  seen 
in  the  adjacent  mountains,  ami  nmapetton  are 
oat  looking  for  mines.  Elk  and  deer  are  plenty, 
and  as  for  trout,  the  lake*  and  riven  are  alive  with 
them.  To  the  pleasure-seeker,  the  tourist  and  the 
lover  of  the  grand,  the  curious  and  the  beautiful 
in  Nature,  this  region  about  Pen  d'Oreille  Lake 
and  (*ljrk  a  Fork  of  the  t'olumbia  offer*  the  great- 
eat  attractions.   It  ia  a  five-days'  journey  from 


government :  but  perhaps  the  most  dangerous  I 
unmanageable  ingredients  in  this  question  are  the 
vested  interest*  of  the  gas  and  water  companies. 
These  peculiarly-privileged  bodies,  endowed  with 
great  and  almost  plenary  powers,  acquired 
under  the  authority  of*  special  legislation, 
usurp    in    the    moat    reckless    manner  poi 


cominga.  In  cases  of  Are  there  would  be  perhaps 
the  greatest  advanUge  secured,  for  while  having 
at ready  and  instant  command  a  supply  of  water, 
all  the  troublesome  and  confusing  crowding  con- 
sequent  upon  fires  would  not  Interfere  with  the 
firemen's  duties.  It  would  be  desirable,  of  course, 
to  inaugurate  with  a  good  system  of  subways  a 
competent  staff  uf  men  to  regulate  and  keep  under 
intelligent  control  all  ULitters  connected  therewith, 
an  well  as  to  manage  the  necessary  repairs  and  cx- 


ers  which  it  was  Dever  contemplated  they  should  aniinations.  In  all  weathers  the  pipe*  and  their 
he  permit  led  to  enjoy.  The  moat  aggressive  acta  contents  in  tbesuhwsv  would  remain  proof  against 
are  committed  in  furtherance  or  the  aggrandising  '  tbe  fluctuating  influences  of  heat  and  cold,  secur- 
policy  of  these  rapaciuua  companies,  who  disn-g.nl  ing  during  extremes  nf  temperature  a  reliable  de- 
all  complaints  and  seem  to  delight  in  the  knowl.  pendenoe  on  tbe  various  supplies  which  thev  are 
edge  that  the  great  population  of  Loudon  Is  help-,  designed  to  distribute. 

lesaly  enthralled  in  their  binding  fetters  of  luouop-  Such  a  subway  scheme  would  indeed  be  a  levia- 
oly.  Hich  and  poor  are  alike  subject  to  their  ,  than  undertaking,  but  theie  can  he  no  doubt  that 
rapacity,  and  no  modern  parallel  can  ne  found  to  it  would  eventually  pay.  not  only  in  a  financial 
compare  with  the  existing  state  of  gas  and  water  Bense.  but  in  an  increased  safety  from  many  now 
supply  in  the  greatest  city  of  this  or  any  other  almost  uncontrollable  dangers.  To  estimate  fairly 
time.  A  persistent  and  well -considered  extrava-  the  saving  which  subwavs  would  secure,  all  and 
gancv  in  neediest  works  enables  these  giant  com-  every  outlav  at  present  incurred  by  gas  and  water 
panies  to  maintain  a  defiant  position,  proof  against 
public  feeling  or  state  interference. 


Practically,  under  such  circumstances,  tlie  water 


san  Francisco  by  steamer  and  railroad,  and  the  and  gaa  nmipanie*  and  their  officials  and  workni 

trip  ia  a  continual  panorama.    Bidding  a  reluctant  are  lords  paramuunt  over  the  streets  of  London, 

farewell  to  the  beautiful  Pen  d'Oreille,  I  start  for  interfering  in  their  selfishness  with  any  scheme  of 

Palmoe  country  in  Eastern  Waahingtou.— Nan  subways  for  tile  more  safe  and  convenient  reccn- 


•'rancr'sro  f  •hrtmirtr. 


W. 


i  mains  and  water 


SCBWAYS  AND  LONDON  ffTRKKTH. 


tion  of 

nun  will,  we  trust,  change 
things,  and  place  in  the  ham 
gas,  water  and  other  auppli 


pipe- 
such 


In  the  growth  of  a  city  snch  as  l/ondon  the  ac 
rrairqr  evils  of  overcrowding  its  streets  fail  to  at- 
tract the  attention  ami  consideration  they  deserve. 
To  ineet  tbe  increasing  wants  for  shop*,  ware- 
houses and  dwellings,  additional  height  of  the 
buildings  is  provided,  but  the  main  and  iudisprn- 
«hle  arteries  of  communication  by  which  tlieir 
comfortable  occupancy  can  alone  he  secures!  re- 
neglected.    The  several  awl  liiictuatin) 


Early  legisln- 
idilion  of 
of  the  public  the 
when  no  obstacle 
would  then  exist  to  alter"  the  scheme  of  indiscrim- 
inate pipe-laying  as  now  carried  on  regardless  of 
the  inconveniences  and  dsn  item  it  occasions. 
With  a  perfect  knowledge  l>efore  ns  of 


>ni|K>nies,  vestriesand  other  authorities,  in  repairs 
and  changes  of  pipes  and  nsidways  must  he  taken 
into  account.  A  check  would  be  given  to  the  mors 
trims  expedient*  of  the  privileged  companies  to  keep 
their  income  under  by  sen  eel  es*  works,  so  aa  to 
hold  at  arm's  length  all  (Sovernment  interference. 
Many  a  thousand  pounds  are  thus  squandered  in 
needless  repairs,  so  as  to  give  an  appearance  of 
vigilant  attention  to  the  public  want*,  and  at  tie 
same  time  secure  for  some  favor  a  goodly  income 
in  making  the  necessary  reparations  to  disjointed 
pavements  ami  dislocated  roadways. 

But.  alas  !  on  reflection  such  a  scheme  aa  it  ml 
which  we  have  briefly  outlined  nnv  be  regarded 
under  existing  circumstances  as  the  dream  of  a 


ample  and  well-conceived  subways  for  accommo- 
dating all  apfsiratus  required  for  the  supply  of 
water,  gas,  ami  other  necessary  want*.  We  tiavi 
already  some  moderate  examples  >,f  subways  ii 
widths  of  -he  Poultry,  t  heaqaude.  Lu  Igate  Hill:  several  of  the  new  street*  iTOLstructesI  by  tbe  Met 
fleet  street  and  the  Strand  may  have  been  suffl-  T  ■'."■"f' ."f^.  J*0**5  l.lh".?"  unpardun 
ciently  commodious  to  meet  the  wants 
population  fifty  years  ago,  but  the  i 
|iaasrr-hv  of  to-day  must  be  conscious 

ox>rurtantly.recurrinS  ami  almost  chronic  "  block*  ~  !3?3SS,*L  Tf^"^  g*****?"  »•»'>  ««>P- 


causea  which  impeiie  traffic,  lliere  can  lie  no  que*-  visionary,  for  there  exists  no  authority  competent 
tiun  of  the  dcsirntsility  of  immediate  rei-ourse  to 


to  i-arr>  it  out  The  •'City  "  fal hers,  tbe  Metro- 
politan Hoard  fashionables,  and  the  vestries  and 
suburban  authorities,  must  be  first  welded  into  a 
homogeneous  mass  of  efficiency  hefoiv  any  such 
dream  can  be  reallxed.  The  City  ami  Metropoli. 
Ian  Board  notable*  cannot  lie  too  noon  restrained 
in  their  vagaries,  so  as  to  save  the  Thames  from 


are  not  creditable  to  uur  modern  local  government's 
intelligence.  The  dangers  of  the  streets  are  too 
well  knojrn  and  their  painful  records  too  ennspic- 

lecting  or  disregarding  their  constant  recurrence. 
During  some  hours  of  the  day  a  walk  from  the 
Mansion  House  to  Charing  Cross  will  prove  to  I  lie 
moat  sceptical  observer  that  other  than  existing 
provisions  must  be  made  to  control  and 
render  comfortable   such    a    traffic    as  that 


egialative  hitch  wlien  that  aelf-asserting  laalv  eventual  ra-sAonVwicMf  and  the  low-lying  lands  and 
.  Jt  rarek-sa         Mo*  «■'"'"«'  power*,  full  as  tbey  were  ,  house*  on  its  hanks  from  perennial  noo.ring.-£a>«- 

i»  th.t  il,-  **  the ,lm*  considered,  it  was  fouml  that  the  great  "°"  -4rc*ifenf. 

,br  monopolii-  -■•   •  ■-   

ply  couM 

Mrtnipoll 


A  Uai.v* 


I.IHKT  ClH- 


uld  not  be  com  pelled  to  use  them.  The 
tan  Board  constructed  sewers  and  sub- 
ways, but  "  gas  ami  water"  clung  to  their  legal 
powers,  and  insisted  upon  disturbing  the  traffic  ny 
a  maintenance  of  the  right  to  lay  down  and  deal 
with  their  pipes  on  the  surface  aa  hitherto. 

Can  there  be  for  one  moment  any  doubt  in  an  in- 1  the  moat  powerful  electric-light  current*.  The  in- 
telligent mind  that  to  continue  longer  apathetic  on  tionof  the  instruments  ia  based  on  tbe  ml  method 
this  most  vital  question  would  he  to  court  and  en-  of  tearing— that  ia  to  aay,  reducing  the  deflection 
courage  a  danger  becoming  daily  more  imminent  ■  on  the  scale  to  nil  by  means  of  adjustments.  Tb* 


At  a  recent  meeting  of  the  8ociety  of  Telegraph 
Engineers  and  of  Electrician*,  England,  a  paper 
was  read  on  a  new  galvanometer  for  measuring 


xhich  prevails  between   the  limits 
named.      The    crowded    parementa    ami   the  . 
no  leas  over-burdened  carriageway  proclaim  the  'c""?,  "SBH 
fact  beyond  doubt  or  cavil,  that  these  lines  of  ™™ 'J$™  . 
stre-ls  are  incompetent  to  perform  their  proper  fi,  Vi  P  , 

functions,  so  as  to  secure  safrtv  to  the  crowd,  by  I  f0cf  "  ^ZJ^?' M"  f  ?Ternra™« 
whkh  they  are  used.  Its  street*  and  tmmrughfares. 

Notwithstanding  tlie  incou leniences  am  1  dan-      Subways  for  London,  mnn 
geis  we  have  referred  to,  there  la  much  indeed  to  densely-populated  centres  and  t 
be  thankful  for  when  we  consider  tbe  onerous  and 
complicated  duties  thrust  upon  tlie  streets  above 
and  below  their  surfaces.    Underneath,  in  posi- 
tion* and  under  such  conditions  which  we  had 
better  not  too  minutely  examine,  tbero  are  in- 
numerable pipes  of  earthenware,  iron,  and  lead, 
all  huddled  in  confusing  entanglement.    A  more 
precise  knowledge  of  what  Is  below  it  is  as  well  j 
that  the  confldine  householder  should  never  at- 
tempt to  gain.   The  telegraph  wires,  and  in  some 
localities  the  exhaust  tube*  used  by  the  Post  Office 


have  "  there  was  any  immediate  pnsipect  of  a  check  '  galvanometer  consist*  of  an  aatatic  needle  placed 
,,     to  the  prosperity  of  London,  and  therefore  some  I  within  two  independent  circuit*,  one  a  coil  of  long, 


for  the  dispatch  of  light  . 
tbe  long  -  accumulating  il-p,  >nl- 
gas  companies'  pipes  durii 


to 

i  by  water  and 

gas  companies'  pipes  during  many  year*.  If, 
therefore,  we  feel,  with  good  reasons,  surprise  at 
the  confusion  prevailing  on  the  surface,  we  are  the 
more  astonished  when  an  opportunity  offers  en- 
abling ns  to  examine  the  dangers  lurking  beneath. 
Danger,  indeed,  lurks  there  in  no  stinted  form,  a* 
more  than  one  unfortunate  gus  expkanon  has  fully 
demonstrated. 

Besides  the  danger  from  giia  (seweral  and  illuuil 
natingi.  there  are  the 
from  their  state  of  leal 

fotum  plague-germs  and  other  disease  and  desth- 
dralin  ?  producers. 

The  three  great  necesaitles  of  life— water,  light, 
andfacilediapisalof  household  want*— are  secured 


pcciiilly  in  its 
at  streets,  need 

not  be  constructed  in  tlie  exact  line  of  traffic,  but 
take  the  most  convenient  route*  competent  to 
meet  tbe  present  and  prospective  wants  of  tbe  dis- 
trict they  traverse.  To  construct  a  subway  along 
the  Strand  would  involve  an  outlay,  measured  not 
so  much  by  the  simple  constructive  character  of 
the  work  Itself,  but  by  consequential  damage  to 
trade  during  progress  of  the  works.  In  such 
direction  also  the  dimensions  of  a  subway  would 
he  limited  to  the  narrow  confine*  of  such  a  thor- 
oughfare, and  quite  inadequate  to  meet  the  wants 
of  ao  crowded  a  district.  A  much  more  compre- 
hensive acheme  of  subways  must  be  rontrived  to 
meet  not  only  existing  wants,  but  pruvide  against 
all  coming  improvement*  of  whatever  kind. 

One  great  advantage  which  a  substantial  sub- 
way would  secure,  would  be  a  good  and  sound 
foundation  on  which  to  build  a  double  roadway. 


the  numbers  of  it*  population.  I  fine  wire,  and  the  other  a  coil  of  short  and  ver* 
be  a  ahadow  of  excuse  for  thick  wire,  which,  in  fact,  is  a  stout  hoop  of  brass 
>r-  in  some  forma  of  tbe  apparatus.   Through  tht 
of  |  short,  thick  ooil,  the  electric  lighting  current  to 
be  measured  is  passed,  and  through  the  long,  fin* 
coil  is  passed  the  current  from  a  single-standard 
Daniel  cell.    Resistance  is  included  in  tbe  latter 
circuit  until  the  two  currents  balance  each  other 
by  differential  action  on  the  needle,  and  the  de- 
flection of  the  latter  la  teduced  to  rh.    Then  hy 
mean*  of  a  constant  or  multiplier  found  for  the  in- 
strument in  question  by  experiment,  tbe  strength 
of  the  powerful  current  in  ampere*  can  he  ob- 
tained. 


GENERAL 


..'HUM 


jLIGENCE. 


o,lc-m,u.  ...  ,i,mM  oflHtrrnl  that  ma»  U  /unt,«W  , 


Of  whatever  materials  carriage  and  footway*  are  <-,„]  b,«u 
now  umposrd.  much  of  their  inefficiency  and  ooeU- 
lines*  is  due  to  the  absence  of  a  thoroughly  reliable 


foundation.  The  constant  reparation  and  relaying 
decaying  pipes,  saturating  of  London's  busiest  street*  is  consequent  an  the 
ness  the  soil  in  which  they  inability  of  the  made  ground  or  concrete  to  resist 


the  shocks  and  concussions  of  tbe  heavy,  quick 
traffic  passing  over  it,   A  roadway,  well  construct- 
ed ami  nf  the  right  sort  of  materiala,  would  not  ls> 
so  troublesome  or  costly  to  repair,  for,  owing  to  the 
.  permanent  character  of  the  walk  of  the  subway, 
in  such  a  way  as  to  reflect  but  little  credit  on  our  the  wearing  or  surface  parts  onlv  would  require  meet  tbe  drmnnd,  <m*  of  which  baa  been  imret,».j  t,T 
vaunted  civilization  and  sanitary  knowledge.     A  renewal  from  time  to  time.  I  Mr.  James  Sweeney,  of  Jfew  Orleans  and  arat  f&iulfa . 

fire  or  a  gas  explosion,  or  *  congested  sewer,  soon  A  well-devised  scheme  of  substantial  subways  '  A  Has  Faxsc-isco  lias  Costhact.— At  ita  last  western 
display*  the  shortcomings  and  dangers  of  some  of  |  would  be  a  costly  matter,  no  doubt,  but  they  would  tbe  Board  of  Supervisor*  msde  a  new  con  tract  with  the 


The  PrumnrrxR.-Tbe.aoo™.  of  the  '•  fit 

meter  Hteani  I'll  mo."  arranged  wit*  boiler  cm  i  

boats,  built  aowctajly  for  the  purpose  uf  pumping  oat 
nd  banrcs.  wrrelring  isirposr., washing  coal, 
putting  -sit  Urea,  ruling  hollers  after  oleaiiltn-  etc.,  by 
M asses  Crowtbers,  Musgrsve  ft  Co.,  Eli  I4saisrd  * 
Son.  O'.SnaJ  &  Co,,  James  McCleary  and  others  on  the 
MoDongabcIa  River  bo*  caused  s  demand  for  such  boat. 
Messrs.  C'rowlhera.  Mnagrav*  &  Co,  write  that  thev 
can  propsll  tbelr  boat  four  miles  up  siren  in  snd  back-  in 
an  hour  by  having  the  "  new  puliotacter"  arranaed  to 
draw  tbe  water  in  at  tbe  bow.  and  forciDjr  it  out  at  the 
stern.  Messrs.  (irsv,  Hllook  &  Co .  -P5  Water  street. 
Pittsburg  Pa.,  agento  for  the  " Putsometer  8tram 
Pump  Co.,"  have  lately  built  several  of  these  boats  to 


the  most  crowded  London  thoroughfares.  Yet 
under  tbe  pressure  of  any  unusual  strain  on  the 
water  or  ga*  companies'  supplies,  a  break-down  is 
too  couunon.  affording  ample  proof  that  Londc 


with  its  boastful  boards  and  vestries^u imuch  be-  or^re-uiy  a  gas 


reduce  much  expense  and  Inconvenience  which  is, 
under  existing  circumstance*,  unavoidable.  It 
would  obviate  the  necessity  of  opening  up  a 
street  and  stopping  its  traffic  to  make  repairs  to 
or  water  pipe,  while  it  would 


old  gas  company,  binding  the  city  to  take  all  its  g*s 
from  that  eooeero  for  two  years.  I'rwU-r  this  contract 
the  rates  sre  reduced  so  a*  to  effect  sn  annual  asving  to 
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loctutlv.  and  after  a  l"t»ir  Ihrbt 
vicldn  to  a  Kxltictlon  Hrstvtofr* 
been  above  $1W  per  y#*r.  Th* 
utaiwt  It,  ia  about  $7  per  lamp  pc 


prion  at  atfoat  «M-t  wrr  « 
tb**  wn  tract  price  for  1 


up 


.171-;  tt  . 


'  of  Alexandria.  It  «*m.i  probable,  I 
i  bankii  which  form  lb*  niouth  of  i 


'  dip*  all  along*  tbe  ) 


at  tliti 


rr  yeax.    Tot*  It 
*  lamp.    In  New  York, 
1  Ikno  wee  $16  per  km,    for  the 
of  4,000  boon.    In  1HNI,  tb*>  prk»  waa  S17.  A 
law  of  the  lainpa  on  the  ouUktrt*  war*  a  Httio  higher, 
eo  as  to  rant  toe  general  average  far  the  wbolit 
abnut  $19.    Between  thin  and  toe  price  we  are 
under  the  new  contract  there  bi  a  margin  of  #'-'  I 
are  to  pay  mntv-  than  twit-v  a*  mneb.  ami  jet  we  are  to 
get  light  for  A,ftrVJ  boon  instoad  of  4,0U>  an  fumMbnd 
in  New  York.   Uflk-ial  reporte  show  that  gaa  cnU  no 
more  brre  than  In  New  Yort. — CMixmicitk 


tnpty log  Into  wider  one*  wtll  form  ht*J,rr  1 


l^y  Hartley 


muda,  Aug.  8.—  Tbe  Govwnor,  attend-.-.]  by  Mr.  U 
A.  I>.  C,  and  aoruaipanied  by  tbe  Hon.  Mr.  Boy 
-  '.-kwi.iU  HecmtBiy,  ▼leltod  tb*  United  IStatea  Coast  ai 
Survey  tfeamfr  Blake,  Command  or  J.  R. 
U.  8.  N..  on  the  87tb  nit  inrri«u»  to  bar  leav- 
ing thi*  port  for  Cape  Hat  terns.    Tbe  Blake  it  mi  a  vuv-  '■ 
age  from  New  York  down  the  (lulf  Htraaai  for  the  pur- 1 
noae  of  dredging  and  wiiindtng  tn  thoen  wftU*n.   She  i* 
tit  tad  with  all  modern  appliance*  and  ba*  many  im- 
uruTenMtita  on  the  Challenger.    Bhe  carries  a  Bruah 
PtrwncATioii  or  MiMtaam  Watml-Bt  a  circular  I  ay**»*>  uwcblnr,  wbich  «iv«  two ■  irtde  ]«»>re  of  ji.uiW 
recenUv  reoeiveil  we  learn  that  the  New  Oriesu*  Water-  «indbv|«wer  each.  and  under  Uiei*  powerful  light* 
IV.M-lr.  r^ainanv  are  nrnnnd  to  entoe  inttx  ntentl*.   wort  can  be  narriad  on  at  aB  boora  of  the  night  The 

engine*  uf  the  rewirl  are  wooderfiUly 


THE  Jolikt,  ROCKTOltD  &  NoRTfTRTRff. — Tru*  trading 
and  brid>*e-bn;Winj-  i*\  the  Joliet.  Rr^hford  *  Northern 
DnktMiino  ix  tux  Gulf  rrTHJCAK. — Hami ltoj»,  Bar-   Rafln*d.  between  Sheridan  and  Paw  Paw,  in  expected 


»nJ  no  injury  mult  to  the  harbor  of  thia  town. 


Work*  Company  are  prepared  tn  enter  Into  n*«*>tt<» 
Gone  with  parts**  who  are  nolo  to  solve  the  problr a  of 
thoroughly  removing  fram  ttir  Mississippi  water  all  the 
sediment  contained  the rein.  »  an  to  render  it  fit  to 
drink.  The  officer*  of  the  company  believe  that  some 
apparatus  can  ba  found  that  will  filter  the  water  at  the 
auction  pump  (Wore  entering  Into  the  pipe.  For  any 
«ni'*h  cievlcs  they  ht  the  company  ran  afford  to  par  a 
liberal  nn  of  mmpv.  All  coiTMpoodenon  should  be 
addressed  to  K.  A.  Dusrros,  No.  60  Caroadrlet  street, 


KUne  tbe  small  amount  of  four  to 
average  rate  of  speed  Is  nine  kn 


lOTWAYaTtuc  BnouKi.TKon  Tuea- 
day  lest  was  IW.rsM- I4*t  gallon.,  whkh  hH,!  " 
gallons  MM  than  was  consumed  on  tbe  correal 
day  of  last  rear.    The  storage  rs 
from  10  to  8  ft  since  Monday, 
the  Board  of  Aldermen  l»*t  week  Mayor  Low  call™ 


At  Uie  meeting  of 

«l  the 


Drains^^as'd'lrvrtrd 


body  to  the  advisability  of  iocreeslug 
---1  Its  committee  on  Water  an-j 
to  cooperate  with  him  in  the 

AM  iLLrxom  Oil.  Will -The  gas  from  tbe  oil  well  at 
Utrhh-ld  was  tasted  the  other  night,  and  found  to  be 
^client  for  illuminating  pur|.~^    The  test  was  made 

the  hslirht  of  at  least  50  ft.,  burning  with  rjceed 


Iv,  tbouKh  Uie 
our.    Aa  the 

lilakw  carries  over  lrHJ  ton*  of  coal  she  can  remain  away 
from  port  with  this  consumption  far  six  weeks.  Her 
sounding  apparatus  is  as  near  perfection  as  ni>.*ieru 
scii'Dce  can  make  It  llaiio  wire  iv  u*e»l,  which  ts'tnc 
wound  oo  a  patent  wheel  and  sunk  by  an  tngnol  us  con- 
trivance of  weighting,  enables  a  depth  of  three  mile*  to 
Commander  Bartlett  In  testing  the  Oulf 
a  u-jttom  of  otw  or  mud  in  iinwt  |iuk*« 
ami  the  now  of  heated  water  continuing  to  Urn  lowest 
depth  Hlxts«U4trand  wire  cabling  Is  use 
sea  dredging,  and  the  dredger  itself  id  so 
when  the  hauling  in  takes  place  the  net  Is  closely  shut. 

lutein  are  safely  retained  The 
thirty-eight  men. 


ussy,  to  he  done  bv  Hept  1.  Then  the  iron  will  be  put  down 
kjyfr.  and  the  road  ballasted  in  thirty  days,  so  as  to  db  ready 
land  fur  tbe  winters  coal  trade. 

CaitaDa  AtlaXtic. — A  meeting  qf  tbe  Board  <4 
Directors  of  tbe  Olssds  Atlantic  Railroad  was  held  at 
Ottawa  Friday  of  last  week.  A  resolution  was  passed 
snthnrlilng  a  special  geocral  meeting  of  the  share 
holders  to  be  held  on  the  MHb  of  August,  to  ccualdtr 
and  determine  upon  the  liaue  of  tbe  first  mortgage 
bauds  to  Use  extent  of  llo.OOO  a  mile,  Uie  leasing  in 
perpetuity  of  tbe  Province  Lite  Railway  in  the  State 
of  Vermont,  and  tbe  issue  of  preference  stock.  Tbe 
President  in  lib  report  stated  lb»l  the  road  Iscoustmctol 
and  ballasted  to  within  one-hair  mile  or  the  Rldeati 
River  and  tbe  Rinnan  t  ranal,  and  wtll  be  fully  completed 
within  three  or  four  daya  Tbe  road  is  now  graded  to 
Ottawa,  and  tbe  ties  will  be  laid  on  this  portion  at 
once,  and  the  ballasting  of  the  whole  line  to  Ottawa 
will  be  completed  next  week. 

Pans  tot  nr  N«w  Ijjixh  rrniu  nir  Atlaxtk-  tii  tux 
PArinc—  D«KVgM,  Aug.  L— Tbe  IHhans  notices  a 
rumor  that  the  Chicago.  Burlington  tt  Oulncy  Railroad 
Company,  wbfdi  now  has  direct  conisectloa  with  this 
city,  contenijuste*  too  construction  of  a  wide-gauge 
road  westward  from  here  up  Chicago  creek,  follow  ing  a 
direct  route  to  the  Pacific,  and  which  will  lessen  too 
time  from  ocean  to  ocean  thirty  six  hours.  Surveying 
been  done  tlirougti  tbe  town  and  up  Cbkwgo  creek. 


is  re.  I 
bole- 
ilur 


up  to 

Ing  brilliancy 

lNCUAsxn  Watxh  BvPfLT— To  provide  an  increased 
water  >upplv  for  Bprluglleld,  lll  .lt  Is  proprsiei  to  (Ink 
a  Urge  well  in  the  bottom  of  aieftangatnon.whi 
Had  on  to  furnish  tbs  city  a  sirpplv  of 
some  water.    It  is  tbe  Intention  to  sink 
ing  tbe  season. 

Tax  artesian  well  at  White  Mains.  Nev  ,  la  nearly 
four  hundrep  feet  deep.  At  forty  feet  depth  tbe  borders  .  _ 
cat  through  a  stratum  of  cement  about  four  inches  I  Yell 
thick,  and  came  to  water  that  was  very  salt.  Next  tbey 
cime  te  a  deep  bed  oT  qukksaui.  Below  it  was  gravel, 
and  below  that  was  a  lava  formation  which  has  just 
given  place  to  a  bluish  rock. 

Toansaoao'.  Oa.,  has  an  artesian  well  800  feet  in 
leptb,  with  a  steady  flow  of  fUteen 


Last  week 

Bed  a  Ave  rears'  con- 
tract for  illuminating  U.e  cities  of  Rock  Island,  III., 
and  Food  du  Lac,  vvt*..  and  wtll  start  their  tower 


Rixcraio 
of  $30,000  are 
traction  through 
electricity. 

Ltr.HTXD    BY  ELS'-TRKITT 

Ele-tric  Light 

— imatlng  Ui 
Lac,  Wis. 

system  within  three  months  at  these  places. 

The  Bwast  Iruasidbscxxt  Eutt-nuc  Luiirr  Co.,  of 
Boston,  are  setting  a  60  horse  power  Babcock  &  Wilcox 
boiler  with  tbe  Jarvls  funiaoe  at  their  new  workshop  on 
Hampden  street.   Tney  will  use  screenings  for  fuel. 

Tiuu-Bowg  OosrirsKTirja.  -C^jrron,  Iowa,  Aug.  6  — 
Telejibone  connection  was  established  yesterday  be- 
tween this  county  and  Davenport,  which  unites  the 
exchanges  of  Clinton,  l.yoos.  Camencbe,  De  Witt,  Da- 
venport, Muscatine.  Iowa,  sad  Albany.  Kulton.  MostI 
,  H  erUnt.  Rock  Island,  Molina,  Genesee,  and  other 
I  points.  Tbe  longest  distance  is  between  Hurling 
uscatrne,  106  miles. 

T.  Ind.,  expects  to  bare  eteotric  lights. 
TB«  new  ek ctric  light  system  wlU  be  in  operation  in 
Ro*  Ulaad,  UL ,  about  tbs  let  of  October. 

Mxxe.fl*  SlXMXfxs  &  H  ai  .nr ,  tbe  wall  known  elec- 
tnrinnf  of  Berlin.  Germany,  have  recently  built  a  fac- 
tory In  8L  Peteraburgb,  Ituasia,  for  the  manufacture 
of  rabies  and  other  mailers  connected  with  electricity. 
Ther  expect  to  be  able.  In  thai  factory,  to  prepare  some 
3,000  rallee  of  Milmiarlue  cable  pver y  year,  and  tbe  re- 
cent opening  of  the  works  was  made  tbe  occasion  of 
roucti  congratulation.  Tbe  erection  if  tbe  factory 
marks  only  one  of  tbe  periods  in  tbe  steady*  improve- 
ment in  Russian  industries,  aud  will  un<l>wbted)y  ren- 
der the  country  lt»<tei*-ndeat  In  telegraphic  appliances. 

T««  Whxkijjio  |W.  Va.),  F.lJmuc  Com-ASY  is 
abnut  ready  for  srtlvs  opera tloos  Their  capo'-ity  at  |ht- 
eeeit  Is  only  for  twenty  ligbta,  the  rate  charged  for  each 
light  per  riight  being  seveatv-five  cents,  including  tbe 
putting  In  of  the  futures  and  all  the  attention  required 
to  keep  them  In  order.  T 
catdes. 


Tug  PrrroMAC  at  At.xxsnntUA.— Tbe  work  of  lm> 
proveroent  along  tbe  river  frisnt  still  t-ocitlnujex,  and 
mora  dredging  has  already  been  done  this  year  than 
during  the  ten  years  prrvknia.    It  is  tbougbs  by 


SA1LKOAD8 

Railway  Shops.—  The  St.  Paul,  Minneapolis  a  Mani- 
toba Railway  Company  basal  last  dw  Ule-il  to  locale  its 
railroad  ami  re|talr  sriojsi  at  Baroesvllle.  Minn.,  which 
will  tie  the  headquarters  of  this  uortiiirn  division.  Tbe 
shops  will  be  the  largest  west  of  St.  Paul 

Tits  new  branch  wblch  the  Ht.  Louis,  Iron  Mountain 
A  Houlhern  Railway  Company  propee*  to  cjejatruct  Lo 
Arkansas  is  to  run  from  Bee-be.  White  CoUDty,  In  a 
generally  westerly  course  to  Fort  Smith,  on  the  line  of 
the  Indian  Territory,  and  will  be  160  miles  long.  The 
country  through  which  It  will  run  is  wmin-asssrd  for 
fertility  of  eoll.  Tbe  road  will  cross  tbe  Little  Rock  * 
Fort  Smith  Railway  at  Conway.  Faulkner  County ; 
tbeooe  southwest  to  the  Arkansas  River,  and  after 
crossing  to  tbs  south  sarle,  will  run  up  tbe  \  alley  of  tbe 
Fourrbs  La  Fane  River  thrimgb  Perry  County  and  into 
thence  northwest  to  tbe  Petit  Jean  River, 
up  that  stream  and  tributaries  to  the  Kebastian  County 
line;  thence  across  tbe  Vocbe  Grasse  Rlvsr  and  Msmani 
Creek  to  Fort  Hmith.  Tbe  route  Is 
for  the  rood,  the  tcarlesl  piece  of 
across  the  Arkansas 

Wixxipxii,  Me.,  Aug.  6. — Tbe  work  of  extending  tbe 
Canadn  PaeilV  Railway  from  Trlnce  Arthur's  Landing 
to  Nepigoa,  north  of  Lake  Superior,  la  to  commence 
immedlntety.  The  survey  of  the  road  la  complete  frcim 
Winnipeg  to  tbe  Rockies. 

work  Bawtrg  ny  Tint  KiLLarcx  V'aujt  Road.— 
Wocurrxa,  f ),,  A  ig  7, — Work  was  commenced  on  tbe 
Ktllhui'k  Valley  mad  from  WoosUr  to  the  New  York, 
Pennsylvania  &  Ohio  road,  near  Burba nk,  to-day.  En- 
gineer J.  F.  Wallace  arrived  last  week,  and  started  out 
with  bli  surveying  corps  thw  morning.  Tbe  required 
amount  of  stock  la  aooat  all  subscribed,  and  the  di- 
rectors pronosa  to  push  tbe  work  and  have  the  road  bed 
built  from  Wooeter  to  Burbank  before  tbe  corning  win- 
ter seta  in.  Bids  for  tbei-rmatructiou  ere  advertised  for, 
and  tbe  work  will  be  let  on  August  24.  Bidden  are 
ootf  fled  that  the  plans  and  specifications  of  the  road  will 
ae  ready  for  Inspection  on  anal  after  August  -0 

eznaiuoaa  or  Tiia  Chicauo  at  NoHTHWXsrrxax.— 
Three  lines  are  in  prooraa  of  construction  as  extensions 
of  the  system.  The  longest  of  these,  the  Kacanaha  and 
Superior  Hue.  la  Ironed  for  twenty-four  miles,  and  with 
the  additional  laying  of  twelve  miles  of  truck  Hie  ex- 
tension will  be  complete.  Tbe  other  two  branches,  one 
known  as  tbe  Crystal  Falls  and  tbe  other  as  ttie  Iron 
River,  are  shorter.  Tbe  former  Is  ubout  completed,  aud 
the  latter  iu  cutiditloai  far  track  laying-  These  exten- 
sions warn  Included  in  the  projected  couatructiou  lor 
1881. 

Bwax  DtMANb  roil  Rails.—  An  c4Bcer  or  the  Mil- 
waukee. Lake  Shore  ft  Western  road  states  that  recent- 
ly tbe  company  tried  to  negotiate  a  purchase  of  three 
tlioinnnd  tons  of  steel  rails  from  the  Chicago  steel  mills. 
Tbev  were  txsid  that  tbe  order  could  not  be  filled  before 
next  fail :  aa  the  dern-and  was  greatly  In  excess  of  the 
capai  ' 
wlt~ 
com. 

dispatch. 

InracAKE  or  Brock.  —The  stockholders  of  the  Texas 
k  New  Orleans  Railnsxd  Company  » 111  meet  at  Hooatoo, 
Tex.,  on  the  Ksth  Inat.  to  liscrosse  the  capital  stock  for 
extension  of  a  branch  line  from  Woodville,  Tyler 
County,  at  the  rate  of  g2o,UOO per  mile  The  piiietroc- 
tlon  of  this  branch  will  gire  Marahall  dlr«.~t  communi- 
cation with  Babble  Pace. 

Titr.  littlk  Rocg,  Miauaairrt  Rii-ib  *  Txxah 
Railway  opened  a  ten  mile  extension  from  Monticelks 
to  Warren. 

Ax  Ixtsiax  R»iutu»D  St'itvcT.— Tbe  survey  or  tbe 
proposed  railroad  from  Saginaw  to  Durand.  via  Flush- 
ing, is  in  progress. 

A  New  Roaiv  - Bct'RlsO.*,  Ind..  Aug.  4  — Cot  John 
Lee.  President  of  the  Michigan.  Indiana  ft  St.  L  >ob> 
Raltnwd,  re|a>rts  trotu  New  A'ork  thet  tbe  eonlract  for 
tbe  constructing,  building  and  equipping  isf  said  road 
waa  ekised  last  etatuxaey  with  a  a)  ndkwlt  af  New 
York  capitalists,  who  will  'be tin  orwratiruss  abeat  Sept. 


but  (he  surveyors  am  r.rof»Aindly  reticent  when  ques- 
tioned as  to  tbe  object  of  tbe  surrey. 

Tux  Ouachita  Division  of  the  Little  Rock,  Mississippi 
ft  Texas  Railroad  has  been  opened  for  buslneex  to 
Warroo.  Bradley  County  Regular  freight  and  passen 
rer  trains  were  put  on  on  Monday,  and  the  road  la  to  be 
completed  to  Texarkana. 

Bvnmnnx  ft  Ottl<n-The  contract  for  laving  ties 
and  track  has  been  let  lo  Albert  Micbehxsn  representing 
the  Missre  Railway  Constructiou  Cotnpauv,  of  Chicago. 
Tbe  grading  lietwwn  Carlinvllle  and  Gillespie  la  about 
to  be  let,  ft  i"  expected  to  have  trains  running  on  part 
of  tbe  line  wttbin  ninety  daya 

Thi  Kingston  and  Pembroke  Railway  Coo.pany  have 
commenced  to  Uy  steel  rails  on  their  road.  The  whole 
road  will  be  laid  with  steel  rails  by  tbe  time  Uie  junction 
with  tbe  Canada  Central  hi  effected. 

City  or  Mexico.  Aug.  10.— Tbe  Tebuantepec  Rail- 
road Company  having  forfeited  Ita  charter,  tbe  Mexf 
govarnul-nt  has  resolved|to  complete  the  road  as  I 
as  possible.  Tbe  company  will  be  paid  for 
done  and  tbe  material  on  hand.  Tbe  work  will  be  con- 
tinued under  tbe  charge  of  Gen,  PorflroJ)iax,  as  G 

of  the  )' 


cbsx,  ex-Hut-n 
a-n  appointed  I'll 
tbe  Oniled  Stau 


lo 


stork.  TbeTolisca  Division  of  tbe  Mci- 
lean  National  Railway,  extending  from  tbe  City  of 
Mexico  to  tbe  city  of  Toluca,  was  to-day  approved  by 
tbe  Government,  and  the  road  is  opened  to  public  traf- 


fic 


xt  tall:  aa  uie  ilemsnn   was  greatly  in  Pleas  oi  vne 

parity  to  supply.  Tbe  company  has  cloatd  a  cmtract 
itb  tbe  Jollerworka.  CVmstructioo  of  track  an  tb- 
ni|»ny'«  extension  in  Wisconsin  is  progressing  with 


TW.*tls«.d.w,tttov.,a.oo.Vs,oy  V,  Injure  VU.  fett> 


BUILDING. 

Nsw  RLxtv atom— Tbe  excavation  for  tbe  new  tnsm 
moth  elevator  in  tbe  lower  part  of  Peoria,  DL.  has  been 
completed,  and  material  has  already  begun  lo  arrive 
for  tbe  bonding.  There  will  be  a  force  of  800  men  em- 
ployed for  a  number  of  montbs  In  Ita  construction. 

Prim  Plawh  run  Shool  Hocbxb. — A  onmtnuicarion 
was  received  from  Mayor  Low  at  the  August  meeting 
of  the  Brooklyn  Board"  of  Education,  offering  prises  for 
tbe  best  plans  for  school  houses.  The  offer  Included  e*6<) 
for  tbe  beat  plan  or  a  scbool-house  to  cost  t IS, 000:  girls!) 
for  Isle  beet  plan  of  una  to  cost  gliO.OOO.  and  St.Vl  for 
tbe  bast  plan  of  one  to  cost  l&s.tAKj.  Tbese  prixes  are 
open  to  competition  an  the  part  of  architects,  'ind  tbey 
will  be  awarded  Id  accordance  with  tbe  dediuou4  of  a 
committee  appointed  by  tbe  President  of  th  s  Board,  the 
Chairman  of  the  School-house  Committee,  the  Superin- 
tendent of  Public  Instruction,  and  tbe  Ccsnnlisaloner 
of  Buildings,    Tbe  Mayor's  offer  waa  accepted. 

CocBT-HocBk—  Work  on  tbe  cxnirt-hoosa  at  Food  du 
Lac,  Wis ,  has  been  stopped  for  s while  on  account  of  tbe 
supply  of  bricks  giving  out, 

Butldiiso  IB  Or/liter,  III —Considerable  building  is 
gmnji  on  in  different  parts  orth*  city  of  ^"'""T^  and  the 

Al'STOl,  Teiao.  la  to  have  a  hotel. 

•1W.000. 

New  car  itions  are  to  be 
near  Chicago,  for  the 
railroatL 


A  New  Briptie  ovxhyhxHy.  Lswrexce.— ThrlHiild- 
ing  or  the  new  bridge  over  Uie  Ht.  Isxwreoce  ab<sve 
Montreal,  at  Lachine.  which  Is  now  picketed,  will  open 
a  new  era  In  the  railroad  intercourse  of  Cannda  and  I  be. 
■  estates.  All  Use  roads  now  entering  Montreal  from  thi* 
country  pass  over  Victoria  Bridge,  and  pay  toll  to  the 
Grand  Trunk  Railroad.  It  la  Intended  w  afford  tbe  use 
of  this  bridge  to  all  roads  whicb  ask  for  tr.  Thu  bridge 
is  to  be  a  double-track  truss,  coating  about  »8.OCi0,000, 
and  being  opposite  tbe  Lachine  Canal  doe*  not  inter- 
fere  w  Itb  the  shipping  on  the  river.  The  present  I 
opoly  of  the  Grand  Trunk  over  the  Victoria  1 
boon  exercised  with  groat  severity  t 


^o^^ig-^t^^a^l^ 


at  Ulrica,  a  toll  of  «o  a  car  e 
being  tbe  frequent  cliarge. 
MrsriKS  a  HB1IX1B.-A  bridge  built  near  Fond  du  Lac 
akc  V>  Inaebagli  railroad  Is  be- 
I  ah.  at  sine  feet.  The. 


Us- the  Milwaukee  and  lake' 


1.   Tbe  rued  will  lessu.nUasirsOK  line  froas  (;WreU,via  <,g  ataapped  aad  snored  over  si.  at  sine  fast.  The. 
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AMERICAN  CONTRACT  JOURNAL. 


ENGINEERS  AND  ENGINEERING  IS  OTUEK 
LANDS. 


[Specially  LraosAsted  and  prepared  from  our  txohanires  ] 
Tb*  "  din  of  arms  "  bid*  fair  to  Mop  a  few  of  the 
contemplated  Oriental  engineering  work*.  The 
fabulous  •uoonas  of  the  Suet  Canal  wa*  attracting 
tbe attention  or  capitalist*  to  various  undertaking*, 
but  tbey  are  either  being  subjected  to  a  cloaer 

In  tbe 
to  tbe  fact 

that  the  great  *teun*hip  of  the  future— tor  we  are 
not  jet  sallsuad  witb  such  "  swift-footed  "  mounter* 
a*  the  Ala*ka-wiU  be  too  huge  to  go  through  the 
t  Canal,  which  in  it*  preeent  form  require*  al- 
t  a  specially  built  (teamer,  and  thus  the  voyage 
round  tbe  Cape  of  Good  Hope  may  come  into 
favor  again,  a*  tbe  superior  speed  of  auch  steamer* 
would  considerably  reduce  tbe  advantage  now  pos- 
sessed by  the  Sun  route.  However,  thai  la  a  rather 
long  viewed  argutneot.although  tbe  Sue*  Canal 
be  deepened  when  peace  reign* 
i  in  Egypt.  Neither  doe*  the  projected 
to  the 


thoughtful  engineer*.  A  it  earner  entering  such  a 
canal  at  Bordeaux  would  have  to  pas*  forty  lock*, 
and  would  only  be  at  Narbunnc,  while  the  *rcond, 
with  a  full  head  of  steam  on,  would  have  panned 
Gibraltar.  Considerations  of  tbe  comparative 
safety  and  navigation  of  tbe  two  route*  are  not  in 
favor  of  the  project,  Still  it  i*  a  "  Job  "  of  1,300 
itrano*<$30v, 000,000)  and  French  politicians, 
■  than  our  own,  are  not  unamenable  to  tbe 
•  which  the  disbursement  of  auch  a  vast  sum 
.with  it. 

the 


will  iu  *11  probability  dig  it,  if  it  is  to  be. 
Slaves  A  Co.,  of  San  Francisco,  are  to  excavate 
between  Colon  and  Galon,  to  the  extent  of  *ix 
millions  of  cubic  metres  at  the  rate  of  1  fr.  90c. 
per  cubic  metre.  Hay  in  round  numbers  a  job  of 
13,000,0000,  if,  howover,  then  are  more  than  six 
million  metre*,  then  tbe  price  I*  only  1  fr.  25c. 
An  American  company  also  undertook  to  excavate 
ten  kilometre*  of  the  canal  on  the  Panama  side. 
But  de  1  iwif  fi«  recommends  that  the  system  of 


SL  Laterrade  promised  to  send 
his  system  of  leveling  with  marking  out 
Annulet  dt»  Ponti  tt  Chaxtatr*.   In  the 

Rome  lnduttrieUt. 

The  slide  of  the  telescopic  level  with  air 
is  nothing  but  a  sliding  friction*!  cylinder, 
ever  well  made  a  glass  may  be,  there  is  al 
certain  amount  of  •'  play "  between 
cylinder*.   The  consequence  is 


i  in  new 
,  la  often  very  promin- 
ent in  old  and  worn  out  one*.  It  is  not  always  possi- 
ble to  correct  this  by  placing  one'*  self  at  an  equal 
distance  from  tire  two  leveling  staffs  if  the  glass. 
m  moved  for  more  than  one  marking,  a*  tbe  oscil- 
lation ia  not  uniformly  regular  on  account  of  tbe 
friction.  A  single  marking  out  is  therefore  advis- 
able, and  we  have  tried  it  on  such  an  extended  scale 
that  we  can  guarantee  mora  satisfactory  result* 
by  this  method  than  with  thu  ordinary  one.  We 
have  thus  surveyed : 
L  Acircleof7kilc 

i  was  ISO  metre*  above 
lose  0.10 

2.  A  line  of  ST  kdooietre*  in  length  in  a  plain, 
comprising  2*5  stations,  and  making  part  of  a  cir- 
cuit of  100  kilometres. 

8.  A  line  of  82  kilometre*,  containing  868  sta 
tiona,  making  part  of  a  circuit  of  176  kilometres  ; 
tbe  rise  was  up  to  193 
closing  at  0.  at.  041. 


The  average  assumed  error  per  station  ubtoinod 
by  dividing  by  number  of  station*  tbe  total  of  the 
absolute  value*  of  the  partial 
the  first,  and  the 

in  the 

This  last  i.  the  greatest  degree  of 

elieve  it  will  lie 
difficult  to  surpass  it  in  practice. 

All  exact  leveling  should  be  staked  out  so  that 
the  staffs  rest  either  on  an  iron  cylindrical  bench- 
mark or  on  a  strong  wooden  picket  with  round 
head.  When  leveling  with  one  marking,  it  is 
nrceMMury  to  stake  out  the  plaec  of  the  level,  as 
this  must  be  at  an  exact  distance  from  both  level- 
ing staffs,  and  there  must  be  no  chain  work  or 
testing  when  verifying  for  the.  level.  At  the  same 
time  there  is  no  reason  to  exaggerate  the  nicety  of 
the  distance  from  the  level  to  the  staffs-  u.,0  a. 
or  0.80  metres  will  be  quite  near  enough . 

Tbe  rapidity  with  which  suiveying  can  be  done 
by  this  method  will  astonish  those  who  have  not 
been  arcuslouied  to  it.  The  llrst  operation  is 
naturally  tbe  longest,  on  account  of  the  double 
staking  out  which  ia  requisite,  however,  it  can  be 
proceeded  with  at  the.  rate  of  from  8  to  10  kilo- 
meter* a  day;  in  verifying,  from  13  to  10  kilo- 
metres can  be  done,  and  even  up  to  21  kilometer*. 
Of  course  a  vehicle  is  neceeKiry  in  this  case,  if  only 
for  carry  inr  the  pickets  and  for  conveying  tbe  men 
verifying.  When  surveying  by  tbe  stadium 
is  required,  for  being  always  al  an  equal 
from  both  staff*,  the  figure*,  both  In  front 
and  rear,  must  always  be  the  same,  which  i*  in 
iUeir  a  sufficient  verification .  If  surveying  by  the 
stadium  is  not  adopted,  a  reader  must  be  em- 
ployed. However,  be  need  not  use  a  special  book, 
as  the  operator  writes  down  the  figures  of  the 
reader,  if  exact,  below  his  own. 

A  method  for  insulating  the  masonry  of  vault* 
and  trenches  ha*  been  recently  employed  with 
much  success  in  Germany.  It  consist*  in  several 
■beet*  of  asphalt,  separated  from  one  another  by 
layers  of  some  long-flhered  vegetable,  as  flax,  jute 
give  tbe  sheets  of  asphalt  great 
er  low  tempt nv- 
a*  is  the  case  so  often  in  tunnels.  The 
is  should  be  about  18  millimetres  thick, 
and  tbey  can  be  heated  on  the  spot.  It  is  not 
necessary  that  they  form  a  body  with  the 
masonry,  but  only  to  make  a  watertight  revet 
mant.   Liquid  asphalt  may  be  poured  between 


BIDa  FOR  PREMOWT,  O .  WATER- WORKS. 

On  Joly  86  the  Trustees  recei  vod  hid*  for 
3,400  lineal  feet  of  10-lnch  | 


6.HD0 
4,«tW 

&.aoo 
as.  too 

10.300 


u 

10 

«  ' 


Also,  18  tons  of  special  castings. 
Also,  for  furnishing  lead  end  xxrkt 


and  isrinfr  said 


pip*,  including  trenching  and  hark  tilling,  setting  hy- 
drant* Slid  valve*,  including  the  furnishing  and  setting 
valve-boxe*.  vaultaand  cover*. 
Also,  for  furnishing  ninetv-flve  favdraota 
Also,  for  furnishing  valve*  ts  follows:  Three  levin.; 
throe,  18-ln. ;  five,  10  m  ,  eight,  H-in. ;  forty-live,  0-tn.; 
and  twenty-seven  1-in.  valves. 

Also,  for  furnishing  materials  sod  exerting  one  metal- 
lic stand-pip*,  26  ft,  diameter  and  100  ft.  high,  in- 
cluding foundation  for  sent*. 

Also,  for  pumping  machinery,  ss  follows:  One  com- 
pound i»r  condensing  engine  of  rapacity  to  numplf-OUl, 
uuo  callous  .if  water  In  1M  hours  teaicst  i«5  h.  head, 


fc_ 

Also,  two  return  tubular  boiler.  «pproiim*iely  5  ft. 
4  in.  diameter,  loft.  Ion*,  including  foundations,  set 
ling*  and  connection* 

Asm,  one  hrirk  building,  to  be  subdivided  into  an  t  u- 
glos-ronm  shout  40x40  and  boiler-room  of  same  dimen- 
sions, tojjethsir  »(Ui  noal-ruaui,  tool-room  and  offlrw 
room,  as  par  detailed  drawing* 

Also,  one  brick  smoke  stack,  100  ft.  big*. 

The  following  bid*  were  received: 

Dennis  Loog  4  Co.,  Cincinnati   158.235. 88 

Cincinnati  A  Newport  Iron  A  Pipe  Co., 

Newport,  Ky   51,108.00 

B.  D.  Wood  4  Co.,  Philadelphia,  Pa. . .  U.180.00 
Gloucester  Iron  Co.,  Gloucester  City. 

N.J   •0,88(1.00 

A. H.  McNeal,  Burlington,  N.J   52,578.00 

L.  8.  Foundry,  Cleveland.  0   53,780.00 


PIPS    L  V  VIM  1 

J.  E.  Driesbach.  Elyria,  O   tl».7U.OO 

MacRltchie  4  Nlcbol,  Chicago   17,008.00 

MacBitchie  4  NlchoL  Chicago, 
log  and  laying,  sitting  valrm 

hydrants  

H.  N.  P.  Dole  4  Co..  Columbus,  0   1«,840.S» 

James  Boylan,  Fremont,  O   S8.tVV4.0O 

J.  1   Rawson,  Fremont,  0   82.750.00 

It-  &  Carothers,  Newport,  Ky   15,440.00 

R-  II.  Carothers,  Newport,  Ky.,  furnish- 
ing and  laying,  setting  valves  and  hy- 
drants  88.7U.O0 

Thomas  B.  Keating,  Mansfield,  O.  (no 

bid  on  10-ln.  pipe)  

James  J.  Newman  4  Co..  Brooklyn, 

N.  Y  

D.  A.  Chappel,  Chicago. 
D. , 
laying, 

D.  F.  Manahan,  Springfield.  0   17.448.00 

D.  F.  Manahan.  Springfield,  O.,  pump- 
ing machinery,  valve*  i 

at  trustees'  option  

Holly  Manufacturing  Co.,  Lock  port. 
N.  Y.,  work*  complete  except  stand 

pipe   18 

R.  D.  Wood  4  Co..  Philadelphia.  Pa., 
works  complete  with  Koowles'  pump- 
ing machinery,  excepting  stand-pipes, 
brick  masonry,  cast-iron  vaults,  cor- 
ners and  frames  and  concrete   110,030.00 

R.  D.  Wood  4  Co.,  Philadelphia,  Pa., 
brickmasonry.  $12  per  M. :  castings, 
4c.  per  lb. ;  concrete,  tt  per  yard. 

valve*  akd  hydraxts. 
Hutchinson  4  Alexander,  Allegheny, 

Pa   5.815.28 

Valve  Co.,  Indian  Orchard, 
  7.087.U 


Ludlow  Valve  Mfg.  Co..  Troy,  N.  Y. .. 
Mohawk  -A  Hudson  Mfg.  Co.,  Water- 
ford,  NY   fl,044.W 

Julius  Jonsoo  4  Co. .  New  York   7.8M.30 

14.  D,  Wood  4  Co.,  Philadelphia,  Pa..  6,528.00 

Jaa.  Flower  4  Bros.,  Detroit,  Mich   8,883.7? 

PIMTIMJ   XAtHIHKbYY,  UOILXBS  AND  rtXTURES. 

Thos.  McGregoi,  Detroit,  boiler*  and 

settings  

D.  Juns  4  Co.,  Fremont,  O.,  boiler*  and 

netting*  

J.  P.  Merriam,  Sandusky,  O.,  boilers  and 

setting  

W.  8.  Jarboe,  PiUsburgh,  Pa.,  pumping 

machinery  and  boilers  

W.  8.  Jarboe,  Gaakilt'a  engine*  and  boll- 


4,780.00 


H.  G.  Moore.  Sandusky,  O.,  I 

  8,871.00 

,  N.  Y.,  pump. 

ing  machinery  and  boilers   14,888.00 

Know  Is*  Steam  Pump  Co.,  N.  Y..  pump- 
ing machinery  without  boilers   10,850.00 

Knowlc*  Steam  Pump  Co..  N.  Y.,  boil- 
er* complete   4,Ut8.0O 

Geo.  F.  Blake  Mfg.  Co.,  N.  Y„  pumping 

machinery  and  lwllers   14.U0.O0 

Geo.  F.  Blake  Mfg.  Co.,  N.  Y.,  pumping 

machinery  without  boiler*   10,030.00 

Holly  Mfg.  Co.,  Lockport,  N.  Y„  | 

ing  machinery  and  boilers  

Holly  Mfg.  Co.,  Lockport,  N.Y.,G^a- 
kill's  pumping  engine,  boilers  and 

setting*   88.000.00 

Cope  4  Maxwell  Mfg.  Co...  HamUton, 


stairway  and  cornice   15,600.00 

Buckeye  Bridge  and  Boiler  Works, 

Cleveland,  O.,  above  foundation   20,235.34 

Stacy  Manufacturing  Co., 

above  foundation  
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JsmesBnylan,  Frernont^O.. 

puddling  and  paving   12,878.00 

Dennis  llsnnan.  Toledo.  O.,  foundation.  8,fl$5.00 

J.  K,  Cramer  A  Co..  Toledo   5.490.8O 

SlULIMKU*   AND  tJI'IKE  STACK. 

Theo.  Brockinan,  Fremont   $12,418.00 

J. !'.  Eldrrkln.  Fremont   11,800.00 

I '.  Whittingliata  4  Co..  Toledo.   10.880.00 

Jnmr*  Bnylan,  Fremont   11,000.00 

J.  K.  Cramer  4  Co.,  Toledo   18,800,00 

Win.  A.  Hutteraoa,  Fremont   11.S91.00 


THE  FIRST  OAS  WORKS. 

In  1*98  Murdoch  built  the  first  gas-works  o/asy 
magnitude  at  Messrs.  Boulton  4  lA'ati's  factory, 
tit  Soho,  near  Birmingham,  where  a  great  sejisa- 
tion  won  made  by  a  triumphant  illumination  on 
the  occasion  of  the  peace  of  1*402  ;  and  aiz  year* 
later  Murdoch  received  the  gold  medal  of  the  Royal 
society  as  the  reward  of  hid  ingenuity  and  perse- 
verance. Though  the.  aduptabrfTt v  of  gas  fur  light- 
ing purp>*us  was  thus  proved,  llir  clesnslng  pro- 
i  ess  wan  as  yet  very  defective.  Willi  a  view  to 
iinpruvemt-nl  in  Ihli  and  other  respects,  a  aerie*  of 
rxperiineiita  ww  made  by  a  German  named  Win 
nor,  at  tlic  commencement  of  the  present  century . 
In  180U  hi*  lirst  public  exprriinenl  was  made,  the  | 
Lyceum  theatre  being  then  fur  the  first  tuna  I 
lighted  with  gam.  A  course  of  lectures  delivered  j 
by  Winaor,  explaining  his  system,  during  the  fol- 
lowing year,  led  to  the  formation  of  the  Hist  gas 
company ,  with  a  capital  of  £30,000.  the  whole  of 
which  was  expended  In  experiments  without 
bringing  any  return  to  the  shareholder*.  Three 
years  later  Winsor  exhibited  his  new  right  in  x 
row  of  lamps  In  front  of  the  colonnade  before 
t'arltoii  house,  then  standing  in  Waterloo  place.  . 
But  hia  scheme  was  ridiculed  by  the  scientific  ' 
authorities  of  the  day,  and  nix  application 
for  a  charter  in  Into)  for  the  National 
Light  and  Krai  Company  waa  refused  at  the 
instance  of  Murdoch,  who,  however,  sub- 
sequently withdrew  his  opposition,  and  the  com- 
pany >i>  incorporated.  Still  public  prejudice  re- 
mained unconquared.  Sir  Humphrey  Davy  him- 
self gave  it  as  his  opinion  that  "it  would  baas 
easy  to  bring  down  a  bit  of  the  janon  tojlght  Lon- 
don as  to  suooeed  in  doing  so  with  gee,"  and  to 
1818  tbe.  inquest  men  of  St.  Duaatan'a  prosecuted 
William  Bum.  of  Kb.  188  Fleet  street,  for  -the 
rig  of  gas-light  and  making  and  oausina  to  be 
(divers  large  fires  of  coal  and  other  run 
hv  mam  whereof,  and  dtvers  aersetne  and "off  en  - 
aive  itink  a  and  smells  and  rapots.be  cauaea  bouses 
and  dwellings  near  by  to  be  unhealthy."  In  spite 
of  prejudice  and  opposition  the  work  went  on.  and 
in  1&I4  William  Knight  started  s  company  and 
built  gas-works  at  Whitrfriars,  and  on  Christmas 
day  of  that  year  the  fate  of  the  old  oil  lamps  was 
sealed;  the  metTouoti.  was  for  the  tint  time  gener- 
ally lighted  with  KIM. 

By  ISM  Winaor's  company  already  owned  143 
miles  of  pip*  in  the  London  streets,  and  was  sup- 
ply inc.  880,000  cubic  feet  of  gas  nightly,  and  twenty 
vears  later  there  were  no  fewer  than  eighteen  pub- 
lic gas-works  ia  London,  employing  a  capita!  of 
£2,800,01*  and  manufacturing  l.tW.000.000  cubic 
fret  of  gas  per  annum.  The  last  nubile  place  in 
Uiuduu  to  adopt  the  new-fangled  illumination  waa 
Ornstenor  squsrc,  which  resisted  the  tide  of  pt» 
gi  ess  until  18*3.  Then,  at  length,  the  street  oU- 
I  inp  finally  disappeared  and  the  face  of  linkroen 
\j  came  extinct,  nothing  remaining  to  remind  us  of 
Ihnr  existence  except  the  great  ex  tingu  ushers 
which  may  still  be  seen  at  the  doorways  of  many 
i, hi  houses.  Oas  had  woo  the  supremacy  which  it 
In-  now  maintained  for  thri-e-quartersof  a  century, 
and  which  it  must  soon  again  yield  up  to  its  more 
powerfnl  rival.-/?!.  James'  Oazetfe. 


Wining  the  last  suit  of  clothes  worn  by  Sir  Walter. 
Hanging  on  tbe  wall,  at  the  extreme  end 
near  the  left  door,  are  the  keys  of  the  old  Tolbooth 
prison.  There  are  also  relics  in  this  entrance 
hall  of  Janes  VI.,  and  Claverbouse,  the  "  Bunny 
Dundee"*  of  Scottish  prose  and  poetry.  Only  two 
windows  light  the  hall,  end  they  are  ao  obscured 
by  coats  of  arms tlml  the  interior  has  been  spoken 
of  as  being  "as  dark  as  the  twelfth  century. "  I 
leave  my  young  friends  who  study  history  to  de- 
cide bow  dark  that  is.  Standing  in  one  of  the 
corners,  but  not  risible  in  the  picture,  is  an  Ameri- 
can axe  that  was  much  prised  by  Sir  Walter  ax  the 
gift  of  Washington  Irving,  Many  of  you  bare 
doubtless  read  lrvius'a  description  of  bis  stay  at 
Abbotaford.  It  ia  a  flue  tribute  to  the  host  who 
entertained  bim  so  royally.  The  farewell  at  the 
rate  was  "I  will  not  say  good-bve.  but  come  again.'' 
Irving  tells  us  that  ha  wx*  so  mi  pre  used  while  there 
with  tbe  fact  that  Sir  Waller,  notwithstanding 
the  miracles  of  work  he  did,  contrived  to  be  ever 
at  the  command  of  his  guests,  continually  devis- 
ing plans  for  their  enjoyment.- from  "  A  Wxtf  fo 
ththomt  of  Sir 


MEXICAN  NATIONAL  RAILROAD. 


I- 


Scoff,"  in  Sr. 


Some  remarks  made  last  week  in  this  column  in 
regatd  to  tbe  sale  of  $5,000,000  bonds  of  Ihe  Mexi- 
can National  Railroad  to  an  English  ayudicate,  bare 
elicited  several  Inters  fium  persons  interested  in 
thr  m  heme.  Including  one  fiom  an  official  of  the 
company.  He  says  that  President  Palmer  has 
never  announced  that  he  had  succeeded  in  placing 
810,000,000  bonds.  This  may  be  an.  for  (lenerai 
Palmer  was  abroad  at  the  time.  But  the  state- 
ment tens  puhlicly  made,  and  no  contradiction  of 
it  was  given  by  any  of  bia  associates  here,  who  are 
very  sharp  fellows.  The  said  official  also  thinks 
that  General  Palmer.  "  as  a  gentleman,"  could  not 
mention  how  many  or  how  few  cents  on  the  dol- 
lar the  London  syndicate  has  agreed  to  pay.  But 
General  Palmer,  "  aa  a  business  man." 
aibly  have  vouchsafed  some  sort  of  info: 
this  subject,  particularly  at  the  < 
road  within  the  specified  time 
his  success  in  raising  mrmev. 

The  securities  of  the  English  railroad  from  Vera 
Crux  to  the  city  of  Mexico  are  on  the  Loudon 
Stock  Exchange,  and  so  are  the  Mexican  Ouveru- 
bonds.  But  they  hare  been  there  for  many 
,  and  this  has  nothing  to  do  with  the  likeh- 


Mr.  K.  T.  AUrt.  United  States  civil  eugiuwr, 
has  submitted  to  General  EL  O.  Wright,  Chief  of 
Kngineers,  his  annual  report  upon  toe  improve- 
ments of  tin1  Washington  and  Georgetown  harbors. 
He  gives  a  history  of  the  work  from  tbe  11th  of 
July.  1870,  to  J  j u.'  V.  1881,  when  proposals  were 
asked  for  dredging  between  tbe  northeast  end  of 
the  Long  Bridge  and  Greenleafs  Point,  United 
Stales  Arsenal.  The  contract,  which  waa  awardrd 
to  the  National  Dredging  Company,  of  this  city, 
at  the  rate  of  84  owls  per  cubic  yard,  provided 
for  dredging  the  Washington  channel  to  a  depth 
of  15  feet  at  low  water,  and  to  a  width  of  200 
feet,  or  as  much  as  the  funds  would  permit,  the 
material  to  be  deposited  on  the  harbor  fists,  next 
the  causeway  of  tbe  Long  Bridge,  'the  work  was 
commenced  December  5,  1881.  and  continued 
night  and  day,  with  the  exception  of  necessary 
rWsys,  and  when  operations  ceased,  June  1,  1882, 
840.  ill  cubic  yards  of  material  bad  been  dredged. 
The  excavation  waa  made  with  a  clam-shell  dredge, 
and  dumped  upon  the  flats  by  memos  of  a 
tramway.  Mr.  Albert's  estimate  of  the  cost  is 
14.88  cents  per  cubic  yard.    In  regard  to  the 

o  so  Barrows:  h  assort  and  cruxxtx 

the  report  states  that  try  the  utilisation  of  81! 
which  had  not  bees  apeoifically  approi  " 
this  work,  together  with  $*O,0O0.  which 
it,  some  work  could  be  dons,  and  work  waa  OOSS- 
menced  on  the  bar  below  Essby's  Point.  June  18, 
1882,  by  the  Potomac  Dredging  Company,  to 
whom  the  contract  had  fceMi'giren  for  twenty- 
eight  nests  par  cubic  yard,  and  xs  still  hv  pxoglsss. 
The  report  states  that,  the  safety  of  navigation  in 
Georgetown  harbor  would  be  much  increased  by 
the  excavation  of  rocky  points,  tone  of  which  are 
found  near  tbe  wharves  and  at  dangerous  depths  I 
at  other  points  in  the  channel .  Near  the  Inclined 
plane  there  are  1,000  cubic  yards  to  be  removed,  I 
to  a  depth  of  nine  fert  at  low  water  :  three  hun- 
dred and  ninety  feet  below  the  Aqueduct,  104 
cubic  Tarda ;  southwest  of  mill  sluice  460,  Kenne 
bee  Ice  Company,  311,  74.  188,  111.  and  118  cubic 
yards  to  be  removed.  Q  street  wharf,  84.8,  87. 
and  889  cubic  yards.  Northwest  of  Anal ost art 
boat-house,  8,000  cubic  yards  ;  work  not  needed 
now.  No  award  fur  rock  excavation  was  made 
because  proposals  could  not  be  had  for  Ires  than 


hood  of  Gen.  Palmer's  procuring  a  quotation  for 
Ills  Mexican  enterprise.  In  the  spring  of  1880. 
when  the  representative*  of  this  concern  were 

lobbying  "  ir.  the  city  of  Mexico  for  cuiieetxioras, 
an  agent  of  English  rapituliats  waa  also  there, 
ready  to  undertake  the  construction  of  railroads  in 
Mexico  if  some  arrangement  was  made  in  regard 
t«>  tlte  Government  bonds,  and  it  was  cinly  the  in- 
fluence which  Gen.  Grant  hi  might  lo  henr  during 
bis  visit  to  Mexico  that  decided  the  <|iieallon  in 
faror  of  Ihe  American  party.  Had  the  bond  busi- 
ness been  arranged  with  England,  diplomatic  re- 
lations between  England  and  Mexico  would  have 
been  resumed. 

It  has  also  been  attempted  lo  controvert  Ihe 
statement  made  in  this  column  that  it  is  only  lately 
that  the  railroad  from  Vera  Crux  lo  the  city  of 
Mexico  has  become  a  paving  concern.  That  the 
statement  is  comet  will  be  seen  at  a  glance  from 
the  following  figures :  The  ordinsry  share  capital 
or  common  slock  of  that  company  is  811,280,100. 
There  are.  in  addition  to  that.  $12,770,500  of  first 
preference  abates.  $.1,088,800  of  second  preference 
shares,  and  $10,000,000  in  6  per  cent,  debenture 
stock.  In  order  to  pay  the  charges  on  the  three 
last  the  sum  of  »l.Hi.o>3B  ia  needed,  and  in  no 
year  until  1880  was  this  amount  earned  over  the 
running  expenses.  In  1880  and  1881  the  construc- 
tion of  the  American  railroads  began,  and  the 
English  railroad  made  large  profits  by  charging 
$80  a  ton  for  transporting  railroad  material  from 
Vera  Crux  to  the  city  of  Mexico.  Any  one  can 
see  that  this  kind  of  business  can  only  be  tempo- 
rary. Besides,  It  would  be  absurd  to  compare  the 
loeinlftceot  Vera  Crux  4  Mexico  road,  passing 
through  the  very  garden  of  the  land,  with  tbe 
hastily  built  "Mexican  National."  running; 
through  the  maguey  plantations  and  cactus  groves 
of  the  northern  wilderness.  Mexico  may  get  civ  - 
ilisod  some  day,  and  its  railroads  mar  become  pav- 
ing concerns  I  but  no  substantial  improvement  in 
that  line  is  likely  to  take  place  during  the  present 
generation.— A.  T.  Sim. 


THE  ENTRANCE  HALL  AT 


$28  per  cubic  foot,  which  is  regarded  aa  excoaeire. 

For  the  fiscal  year  ending  June  80.  18B4.  an  ap- 
propriation of  $800.1100  ia  recommended.  During 
the  past  year  11,  +48.38  was  expended  on  the  im- 


at  Abbotaford.  the  home  of 
rty  feet  in  length.   Its  lofty 


The  entrance  hall 
Sir  Walter  Scott,  is  .  _ 

ceiling  of  osk,  fashioned  into  a  series  of  arches,  is 
exquisitely  carred ;  the  walla,  which  era  also  of 
oak,  from  Ihimfermllns  Abbey,  an  richly  decorat- 
ed in  the  same  manner.   The  floor  is  made  of 


the  walla  are  many  suits  of  old  armor,  the  most 
noticeable  being  an  English  suit  of  the  time  of 
Henry  V.,  and  an  Italian  one  of  mors  recent  date; 
aliove  them  are  the  coats  of  arms  of  the  ancient 
border  clans,  conspicious  among  these  being  the 
arms  of  Douglas  and  the  Royal  Lion  of  Scotland. 
There  are  also  helmets,  rapiers  and  claymores  in 
great  variety,  as  well  as  Polish  lances,  and  a  suit 
of  chain  mail  taken  from  the  corpse  of  one  of  ths 
royal  body  guard  of  Tippoo  Hahib,  ruler  of  Ser- 
ingnpntam,  whew  that  Hindoo  cilv  was  besieged 
and  captured  hy  the  English  In  ITS*.  On  one  side, 
in  .-i  niche  formed  by  a  window,  ts  k  g> ass  case  oon,- 


the  past  year  $1, 
provement  of 

THB  rWOMAt-  AT  MOUNT  VKKNON. 
for  which  there  is  no  appropriation  this  year; 
$8,000  is  recommended  for  next  year.  In  refer- 
ence to  other  points  on  tbe  Potomac  Mr.  Abrrt 
states  that  Uie  amount  available  for  the  fiscal  year 
for  in  provement  at  Breton  Bay  (Leonardtown)  ia 
$5,008.85:  estimated  amount  required  for  the  com- 
pletion of  existing  project,  $10,000;  amount  can 
be  profitably  expended  in  year  ending  June  80. 
1884.  $10,000.  For  the  improvement  nf  Nomini 
Creek  the  snm  of  $2,000  la  appropriated  for  tbe 
present  rear,  and  $10,000  la  aaaed  for  the  ensuing 
rear.  For  tbe  improvement  of  harbor  entrance  to 
St.  Jerome  Creek,  Maryland,  $8,000  is  appro- 
priated for  this  year,  and  $10,000  asked  for  next 
year.  For  the  improvement  of  Nesbaco  Creek  no 
appropriation  waa  made  for  the  present  year. 
Last  vear  $4,701.70  waa  expended,  and  a  balance 
of  $2*8.87  remains.  The  sum  of  $31,000  ia  esti- 
mated to  complete  the  improvement,  and  $21)  000 
Is  asked  for  next  year. 

Tax  South  Paausrylvania  Railroad  Uonspsny  bava 
shout  two  hundred  men  encaged  1  it  the  surveys  of  their 
lias.  Location  is  nearly  eonipieted,  revisions  being  tbe 
chief  order  of  ts*  dav  '  The  office  of  the  company  t.  at 
M  Bynaatwsy.  Hew'  York.    Quest  W  Bonus  u  CW»t 


ADVICE  TO  A  YOUNG  MAN. 


BOB  BUBDETTE. 


Keep  up  with  the  procession,  my  boy.  Don't 
hang  back  in  the  btveching.  You  may  be  able  to 
make  things  drag  a  little,  but  you  cant  stop  the) 
team,  and  you'll  have  to  come  along.  There  was 
a  man,  an  eminent  mathematician  Dr.  Lardner, 
of  England,  who  published  a  treatise  to  prove  that 
no  steamship  could  ever  cross  the  Atlantic  Ocean, 
and  the  steamer  Sinus,  a  few  weeks  later,  brought 
the  first  conies  of  bis  pamphlet  to  America.  Thin 
same  eminent  scientist  also  "staked  his  reputation 
as  a  man  of  science,"  before  the  House  of  Com- 
mune, on  Ills  statement  Hist  no  railroad  train  could 
ever  go  faster  than  ten  miles  an  hour,  and  the, 
dsfhfial  curve  would  invariably  throw  It  off  llin 
track.  Bahinot,  the  French  calculator,  declared 
that  no  telegram  could  ever  be  transmitted  from 
Europe  through  the  Atlantic  to  America.  There 
was  a  man  right  here  in  America,  only  one  I  ttn- 
dred  years  ago,  who  opposed  tbe  rebellion  >.f  the 
colonies  because  be  knew  it  would  be  s  fail- 
ure. There  was  a  man  who  laughed  him- 
self sore  st  Fulton's  absurd  ideas  about  steam- 
boats. There  were  members  of  Congress  who 
wanted  Morse  shut  up  in  an  insane  asylum  be- 
cause he  talked  about  u  telegraph,  which  was  an 
impossibility.  There  was  a  man  who  aaid  you 
could  never  build  a  bridge  across  Ihe  Mississippi. 
There  wss  a  man  who  said  you  could  never  raise 
wheat  on  the  great  American  desert.  There  was  a 
]  man  who  swore  he  would  rail  the  roll  of  his  slaves 
in  the  shadow  of  Bunker  Hill  monument.  Tin  re 
was  a  man  who  "  knew  "  that  nothlngbut  a  stvaro- 
|  horse  could  ever  trot  inside  of  2:40.  There  was  a 
knew  "  yo 
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dr»w  your  portrait.  There  m  a  man  who !  riiw.  The  Asian  pink  Creek 
"knew"  too  could  never  Hod  a  better  light  than  city.  It  wu  nettled  about  1TO0. 
a  whale-oil  lamp.  There  wu  another  man  who  I  In  December.  ltMIl,  the  Legislature  pssaedan  art 
knew  you  could  never  beat  lard-oil.  There  wax  reciting  that:  "  Whereas  Stephen  HcaOra  hath  rep- 
another  man  who  said  Colonel  Drake  was  a  gib-  resented  that  he  hath  purchased  a  spring  in  the 
bering  idiot  because  he  said  he  could  pump  a  city  of  Trenton,  from  whirh  he  can  condor*  the 
better  nil  than  lard  oil  out  of  the  ground  like  |  water  through  several  of  the  streets  of  the  said 
water.  There  waa  another  man  who  said  Edison  j  city,  thereby  supplying  the  inhabitants  with 
waa  insane  when  be  talked 
There  was  another  man  who 
Was  a  clever  trick  of  ventriloquism. 

man  Who  Mid  the  telephone  was  a  newspaper  lie.  I  doing  was  granted  — 
There  we*  a  man  in  England  who  led  mobs  of  j  company  waa  formed  with  a  capital  of  $1,300  and 
agricultural  laborers  to  destroy  threshing  ma-  to  which  a  charter  was  granted  In  December,  1808. 
chines.  There  was  a  man  m  America  who  The  water  from  this  spring  supplied  the  cttiiens 
the  invention  of  the  sewing-machine  until  1*82  when  the  company  was  authorlxed  to 

'  take  water  from  the  Delaware  River,  and  to  build 
10-Ib.  pomp  driven  by  wsUr 


The  Special  Commissioners  on  the  New  Bridge 
between  Boston  and  Charlestow  n  have  recom- 
nieoded  an  eirvsVed  structure  described  as  follow,. : 

Ths  structure  of  the  new  avenue  and  bridge, 
whirh  begins  to  rise  at  TraverH*.  on  the  wpwtrrly 
side  of  Chnrlentown  street,  is  solid  ftlltag,  supported 


starvation  for  the  pour  seamstress.  And 


there  is  a  man  to-day  who  aava  all  people  may 
come  to  America,  save  only  the  Chinese.   There  is 


a  man  who  "  knows "  the  Indians  can  never  be 
civilised.  There  is  a  man  who  "  knows"  we  have 
reached  the  limit  of  human  progrewi.  There 
is  a  man  who  "knows1*  the  gigantic  eor- 
will  devour  tlve  country.  There 
li  man  who  "knows"  the  people'  are  help- 
enslaved,  _aud  will  never  rise  ' 
is  a  man  who  " 
that  all  politics  are  corrupt,  all  politicians 


from  the  Delaware  was  erected,  lifting  tin 
into  a  reservoir  holding  1.41(1,000  gallons, 
100  ft.  above  the  nver.   The  company  expended 
efW.imn  nn  the  works,  and  In  ISM  the  city  pur- 
chased the  majority  of  the  stock,  issuing  boniis 
porationa    will  devour   the    country.      TAere  for  tlie  same.   Fire  hydrania  were  put  in  first  at 
is  a  man  who  "knows"  the  people"  are  help-  this  time. 

to  as- ;    In  IBM,  an  additional  reservoir  was  built,  sfter 
nows  -  plans  of  Charles  Potts,  f :.  E-,  and  in  1888  a  steam 
mere--  pumping  engine  was  built  by  William  Oarr,  of  19- 
nary,  the  civil  service  rotten  to  the  core,  and  our  I  in.  pomp  bore. 

social  life  is  honcy-comhed  with  decay.    Now.  my  '    In  1870,  a  compound  beam  engine,  operating  a 
dear  l*>y,  tbrrcs  only  one  way  for  you  to  escape  |  lH  in.  pomp,  was  erected  by  William  Wright, 
that  man's  whining  and  obstinate,  mulish  opposi- 1    The  combined  pumping  power  at  the  works 
tion  to  everything.     Keep  so  far  ahead  of  him 


you  can't  bear  him.  And  do  yon  keep  moving 
and  drag  him  along.  Rasp  him  with  the  double- 
tne«  i  he  has  to  come,  for  the  old  chariot  never 
stands  still  a  second.  The  difference  between  you 
and  that  man,  my  boy,  is  that  you  run  and  be  is 
dragged.  You  'firing  along,  with  your  eyes  open, 
yourhesul  erect,  and  you  help  to  keep  thuigs  mov- 
ing. He  has  Ills  feet  set  in  the  road,  his  eyes  shut 
tight,  his  back  up  on  his  shoulders  and  his  heart 
under  the  wheels.  Every  time  yoo  make  a  leap 
i  throw  the  dust  back  in  his  fane.    Don't,  my 


The  combined  pumping  power  nt  the 
deliver  t.uOU.OUO  gallons  daily,  and  the 

contain  15.000.000  gallons. 

Distribution  is  by  S3  miles  of 
from  10  to  2-in.  diameter,  with 
and  3,388  tape  nnd  8N  meters. 

The  population  in  1880  was  2».»10.  The  daily 
consumption  in  1881  was  1.9711,136 gallons. 

The  cost  of  the  works  to  Feb.  I,  1882,  has  been 
$827,000. 

The  bonded  debt  is  $2<W,000  st  »  per  cent,  inter- 


boy. 


The  expenses  in  1881  were,  for  maintenance, 
'.  whatever  you  "do.  don'Tav-t  back  besids"'tha»  $9,774.48;  for  interest,  $18,850.  and  for  extensions, 
a.   Don't  have  any  breeching  on  your  harness.  $4,893.77. 

1    The  receipts  were  s>t7.S74n«. 


different 

lengths,  mating  upon  granite  piers.  Tbe  «l*n 
over  t  au«ewav  street  is  150  ft.  long.  Then  come 
four  spans  of  78  ft.  each,  placed  on  a  rising  giade 
of  two  and  twentv-c  ight-one-hundreths  ft.  m  100. 
After  these,  at  a  level  grade,  ar*  six  spans,  one  of 
which  is  the  draw,  each  of  1*0  ft.  in  length- 

These  are  followed  by  six  spans,  of  7»  ft.  each 
on  a  falling  urate  of  two  and  throe-fourths  ft.  in 
100  one  or  which  is  over  the  tracks  of  the  Fitch- 
burgh  Railroad,  and  another  over  Water  street. 
Theuce  to  City  square,  with  a  falling  grade  of  4  ft. 
in  100,  and  a  distance  of  about  285  ft.;  the  struc- 
ture is  solid  filling,  again  supported  by  retaining 
walla  The  trusses  of  all  the  spans,  except  at  tbe 
draw  and  where  the  railroad  and  streets  pass 
under  the  bridge,  are  below  ths  roadway.  Three 
trusses  ore  used  for  such  fixed  "pan.  Tin'  draw  is 
a  pivot  draw  of  the  full  width  of  the  bridge,  re 
volving  end  for  end  and  moved  by  steam  power. 

The  estimated  cost  if  ttm,  &«W  _W)Bg*J"P 
bridge  is  placed  at  $1,992,000.  of  which  JfflWOf Us 
fortbe  construction  of  the  ^J^JJS 
completed   for  travel,  and  9440,000  for  land 


Put  on  a  breast  rollor,  anil  tliat  is  enough:  you'll 
run  more  lightly  and  feel  freer.  Let  the  man  in 
the  breeching  hang  back.  All  that  you  have  to  do 
is  to  step  out,  keep  pace  with  the  times,  sing  as 
you  march  and  keep  tbe  man  in  the  breeching  so 
oovered  with  dust  the  world  will  only  know  he's 
there  by  the  dirt  around  him.  It  may  bs.  Tele- 
machu».you  will  run  a  little  fast  sometimes;  it 
may  be  that  you  will  kick  over  the  traces  in  your 
exuberance  of  spirit:  yoo  may  sometimes  want  to 
strike  a  2:19  gait  on  a  8. "JO  road:  you  may  need 
more  curb  than  whip,  but  go  it.  my  boy.  There  is 
a  good  driver  on  the  seat,  and  a  firm  hand  on  tbe 
lines,  and  I'd  rather  see  you  coming  down  the  long 
■  of  history  with  the  bit  in  your  teeth,  your 
1  in  the  air,  the  brake-rod  sprung  and  thedaah- 
»d  flying,  than  down  on  jour  haunches,  your 

2 res  shut  ami  your  back  bowed,  the  lash  on  your 
anks  and  your  collar  up  to  vour  ears,  your  legs 
set  like  crowbars  and  the  dust  of  ths  whole  team 
flying  In  your  face,  while  you  hang  back  in  the 
breeching  and  only  come  along  because  you  can't 
help  it-  

HISTORY  AND  'STATISTICS  OF 
CAN  WATER-WORKS. 

BY  j.  Jama  «.  atom,  m.  ah.  soa  c. «. 

:  379.) 
a 

nth,  Ohio,  in  1st.  88'  88 ,  long.  85*  W.,  is 
on  the  Ohio  River  at  the  mouth  of  the  Scioto,  on 
a  nearly  level  plateau,  extending  back  about  a 
mile  from  tbe  nver  to  a  range  of  low  hflJa. 

Settled  in  1798,  it  was  incorporated  as  a  town  in 
1816.   Water- works  were  built  by  tbe  city  in  1 871 , 
nteudence  of  W.  C.  Weir, 


The  works  are  managed  by  a  board  of  six  00m- 
John  J.  3s*»r  u  the  Secretary  and 


missi  oners. 

Treasurer,  and 
ent 


John  B.  Quigley  the  Superintend- 
|  to  nz  con  run'w.  ] 


CORRESPONDENCE. 

PATENT  V 


LEVEL. 
18. 


Drib  Sot :  We  notice,  in  your  valuable  issue  of 
Aug.  13,  1889,  a  statement  from  F.  E.  Brandis,  of 
this  city,  to  tbe  effect  that  we  are  infringing  upon 
his  patent.  In  reply,  we  simply  say  that  a  patent 
has  been  granted  to  us  by  tlto  United  States  gov- 
ernment. No.  280,479,  date  of  issue  July  4.  1882, 
and  therefore  we  do  not  think  that  we  are  infring- 
ing upon  his  rights  in  any  way.    Also,  we  hold 


ourselves  responsible  at  all  time*  for  any  damages 
that  F.  B.  Brandis  may  obtain  against  us:  snd  we 


j  superiw 

the  supply  from  the  Ohio  River,  through  910  ft 
of  brick  and  wood  conduit,  and  pumping  directly 
into  the  mains  by  a  steam  engine,  driving  9ix  pis- 
ton pumps  of  14-in.  diameter  and  14-in.  stroke, 
built  by  the  Holly  Manufacturing  Company.  The 
ordinary  pressure  is  45  lbs.,  and  the  lire  pressure 
110  lbs. 

Distribution  is  by  18  miles  of  cast-iron  pipe,  of 
from  10-in.  to  4-in.  diameter,  with  90  fire  hydrants, 
109  gates,  and  1.230  taps.    Wrought -  iron  service 


pines  are  usi-d. 
The  1 


 1  population  in  1880  was  11.814,  and  the  daily 

mtmuniption  in  1881  wo*  1,900.000  gallons. 

The  works  have  roet  9900,000.  There  is  a  bonded 
debt  of  #180.000  at  8  per  cent,  interest.  The  gross 
receipts  have  been  $151.833.28. .  The  expenses  for 
the  yeariMiding  Mav  1,  1888,  were  for  maintenance. 
$11,596;  for  extensions,  $3,290.41.  The  receipts 
,  fl8,8el.40.  Interest  on  bonds  is  paid  by  the 
The  works  are  controlled  by  three  Trustees, 
5  elected  each  year.  Charles  Zejgler  is  the 
dent. 

cccLXxm,  TKEJero*. 
Trenton,  New  Jersey,  in  1st.  40'  Iff,  long,  :  1 
48  vt  .  on  the  Delaware  River,  i»  <m  undulating 
ground,  rising  ui  some  places  to,  10Q  ft,  sbeva  the 


Cold  BMMM  N.  Y.,  An 
Edjtob  Esolnixrwo  N gars : 

Can  you  furnish  a  reader  through  the  columns 
of  yoor  valuable  paper  a  solution  to  the  following 

problem: 

Required  the  side  of  an  equilateral  triangle 
within  which  a  point  is  situated,  distant  from  the 
vertices  of  Its  different  angles  respectively  90,  98 
and  81  ft.  Respectfully, 

Hbuby  Tnosr-nos. 

A  PROBLEM  IN  ALGEBRA. 

Boston,  Aug.  9,  1882. 
Editor  EminrmtMO  News  : 

A»-a  constant  reader  of  your  valuable  columns, 
may  I  inquire  if  the  equations 

can  be  solved?  A  number  of  interested  readers 
await  voor  answer.    Respectfully,  etc.. 

As  Eftaragss. 
[Only  the  a  sneers  will  be  published;  to  give  the 
method  (except  poseibly  on?  case)  is  quite  unue- 
oessarjr.-ED,  EKO.  Nbwb, 


A  MAN  OW  THE  COW 

"  The  time  is  not  far  off  when  every  locomotive 
drawing  a  passenger  train  on  every  busy  railroad 
will  have  a  pilot.  This  pilot  will  have  no  more  to 
do  with  tbe  engine  itself  than  tbe  pilot  erf  a  terry- 
boss.  His  duty  will  be  to  simply  »*>k  ahead  r-" 
oonin 
man 

mentatist,  I 

ln< 
many 

Tbepnoshas  been  rapidly  getting  hotter  and 
hotter  in  railroading."  be  conttoued,  "until  every 
oaenl  the  human  mind  can  suggest  is 
adopted  ss  fast  as  it  is  thought  or,  and  the 
sre  like  so  many  sets  of  tbe  most  perfectly  t 
clockwork.  Every  device  fa*  •r-' 
ling,  ballasting,  taking  water  or  . 
all,  making  speed,  is  tbe  subject*  t 
and  improvement,  two  things  being  kept  in  Hew 
always  and  in  all  things-saving  time  and  pre- 
vent. nK  accident.  Between  New  York  snd  the 
big  cities  within  a  few  bourn'  ride  of  it  the  tracks 
sre  dotted  with  trains  running  like  mad.  If  tiieis 
is  the  least  flaw  in  anything— engine,  oars,  tracks, 
switches,  signals,  time-tabTss,  or  what  not-  there 
is  likely  to  be  a  smash  up.  So  much  lime  ami 
money  are  spent  in  guarding  against  the  possibil- 
ity of  accident  that  whom  ones  are  vary  rare.  But 
in  the  midst  of  all  this  race  for  perfection  th"  en- 
gineer is  as  he  was  at  first.  He  is  unimproved  He 
is  onir  a  man.  and  tbe  best  man  can  only  do  so 
much.  An  engineer  was  all  that  was  wanted  a 
few  year,  ago,  but  now  it  U  different.  Jhe  rag> 
neer  of  to-day  has  got  more  UwtetJJ  S°»«- 

body  must  ease  him  of  some  of  his  load   

"  So,"  continued  the  railroad  man,  I  predict 
that  every  passenger  locomotive  wUl  soon  wu-rr  a 
pilot.  I  don't  know  where  be  will  be—  whether 
onto*  oab  or  in  front  ot'the  cab  oyer  the  boiler,  or 
in  front  of  the  boiler  Over  what  we  now"  oall  the 
Pilot  and  you  call  tbe  orrw-cs**ST,  hsjt  hawjl  bjt 


Dilot  and  you  . 

carried  0/ every  tocooottee  that 


trains)  at 


.  high  rate  of  spend,  and  he  will  waj 
switches,  bridges,  highways  and  junctions  and 
do  nothing  else,  while  the  engineer  runs  his  en- 


••  As  It  is,  the  engineer  may  be  trying  his  water- 
gauge  just  when  hs  should  be  looking  at  a  signal. 
There  ate  half  a  hundred  necessary  things  be  may 
be  doing  that  will  take  his  eyes  off  the  road  for  an 
He  will  miss  a  signal;  and  a  wreck  will 
Mind,  I  don't  say  what  has  hap- 
tell  any  tales  out  of 


pened.   I  am  not 


only  say  it  wul^hapfjen 


•Don't  the  firemen  on 


trains  get  into  ths 
more  and  more  as 


nen  01 

way  of  helping  their  engineers 
time  goes  on  r  _ 

"  No.  They,  too,  have  all  they  can  do.  The 
faster  tbe  train  the  more  they  have  to  work. 
Nothing  can  be  looked  for  from  them.  The  only 
thing;  is.  ss  I  tell  you,  a  third  man  tea  little  boose 
of  his  own  ahead  of  or  over  the  engineer,  with  a 
bell  rope  communicating  with  a  gong  m.tbe  can. 
You'll  see  him  there  in  s  very  few  yean. 


TBS 

Its  chsrtrr, 
road.  Uis 
araltna* 


bs»lng  forfeited 
wul< 


Ttbuanuspec  Kallmad  I  ■-.mpsnv 

rter.  the  Mesli -an  govenimani  '  -  . 

hs  work  being  doe*  nnoer  tas  sxrvcova  ■ 
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Iron  Bridge* 
Is  the  tat  number  of  the  Pi 

T..Qeo.l 

Wm.  J.  BetearC.  E.,  describes  Chicago  from  an 
Engineering  Point  of  Vi.-w,  and  P.  H.  Baennann, 
C.  E-,  describes  In  an  illustrated  paper  the  Manu- 
facture and  Uet  of  Coat-Iron  Pipes.  This  really 
raluable  publication  U  for  sale  by  the  Secretary 

at  Troy,  H.  Y.   

Twel v  r.  copies  of  " Oreene'i  Bridge  Trusses  " 
remain  unsold.  Tbs  price  is  60  cents  per  copy, 
which  may  be  remitted  in  postage  stamp*  and 
These  few  copies  will  close  out  the 
I  edition  of  this  popular  and  valuable  bridge 
The  price  of  the  enlarged  edition  is  $2. SO, 
and  practically  the  cheap  edition  which  we  are 
selling  is  aa  valuable  as  the  more  costly  one 
twelve  more  orders  can  be 
money  will  be  returned. 


j^sj"  E W S3  i of  *"  thr  •*•**  rnl*ble  to  the  naked  eye  at  Cam- 
bridge, Mass,   The  stars  are  observed  in  tbe  rnerid- 
Ul'RN'AL.        lian.    The  photometer  rymsista  of  a  horisonul 

York  Ottr.'1*1*81-'01*'  P0"'^  to  ■»  west,  and 
Tor--^!I:  I  objectives.  By  means  of  two  prisms 

front  of  tbe  telescope,  tbe  pole  star  is 

tired  Into  tbe  other.  The  cones  of  light  are  made 
to  coincide  by  a  double-image  prism,  the  extra 

tes  being  cut  off  by  an  eye-atop.  The 
to  be  measured  is  thoa  seen  in  the  same  Held  with 
the  pole-star,  uruiwr  exactly  the  same  conditions. 
To  determine  the  relative  transparency  of  tbe  air  at 
different  altitudes,  a  list  of  a  hundred  circum-polar 
stars  has  been  prepared,  to  be  observed  at  both  up- 
per  and  lower  culminations.  Progressive  changes  in 
the  light  of  the 
and  eliminated. 

Great  activity 
daring  the 


Mendenball  has  made  a  series  of  experiments  to 
determine  tbe  force  of  gravity  at  Tuklo,  Japan. 
In  the  earlier  part  of  the  investigation,  e 

.one  of 


been  attained  in  measure*  of 
more  uniform  and  precise  standards  have  been 
adopted  as  units.  Sainte-Clalre  Deville  and  M«- 
cart  communicated  to  the  International  Geodetic 
Association  an  elaborate  ittper,  describing  the 
construction  and  giving  the  properties  of  the  new 
platlnum-iridhun  standard  of  length.  The  alloy 
by  Johnson. Hatthey  A:  Co.,  by 
430  ounces  of 


at  the  same  time  with  those  of  a 
break-circuit  clock,  the  length  of  one  second  upon 
a  sheet  bring  about  «  nun.,  so  that  it  could  easily 
be  subdivided. 

.Since  ii  was  only  the  fractional  part  of  a  second 
by  which  the  two  pendulums  differed  that  was  to 
be  determined,  the  standard  pendulum  was  only 
required  to  break  tbe  circuit  twice,  once  at  the  be- 
ginning and  again  at  tbe  end  of  the  experi- 
ment. 

Aa  a  mean  of  six  experiments  with  the  Kater 
V  wee  found  to  be 9.7874; 


filled 


On 

after  that  tbe 


RECENT  -SCIENTIFIC  DISCOVERIES. 


The  Annual  Report  of  the  Regents  of  the  Smith- 
sonian Institute  for  the  year  1B80,  has  just  been 
distributed.  It  la  full  of  very  valuable  and  inter- 
randa  and  papera,  collated 
I  or  contributed  by  Individ 


satin 


J  Bibliography  of  Sir  William  Bencbel'i 
•  writings  occupies  114  pages,  as  condensed 
by  Prof.E-  S.  Holden  and  Dr.Chas.  8.  Hastings;  "An 
Account  of  Investigations  Relative  to  Illuminating 
Materials, "  by  Joseph  Henry,  is  reprinted  from  tbe 
Report  of  the  U,  8.  Light-house  Board  for  1875, 
so  great  is  the  scientific  value  attached  to  the 
memoir,  by  Prof.  S.  F.  Bnird,  Secretary  of  the 
Institution ;  Barometric  Observations  of  Prof. 
E.  S  Boell,  of  Amherst  College,  are  discussed  by 
Prof.  F.  H.  Loud,  of  Colorado  College,  and  an  il- 
luatrated  description  of  Luray  Cavern,  in  Page  Co. , 
Virginia,  U  given  at  sot 


a  draw-plate  into  a  bar 
tangular  in  cross  section.  Its  density  was  now 
31.51.  and  it  was  found  to  contain  platinum  81.41, 
iridium  10.1»,  rhodium  0.17,  ruthenium  0.10,  iron 
0.08.  This  alloy  Is  harder  and  more  resistant  than 
platinum,  is  much  more  rigid,  and  has  a  high 
elasticity,  its  modulus  being  81,912,000,000,  and 
its  elongation -coefficient,  0.0008.  Its  coefficient  of 
expansion  was  in  course  of  determination  by  Mas- 
cart,  the  elaborate  preliminary  measurements 
only  being  described. 
C.  S.  Pierce  has  reported  progress  in  the  com- 
of  a  wave-length  with  a  meter.  Using  a 
plate  of  840*  lines  to  a  milli- 
meter,  three  complete  measures  of  Van  der  Willi- 
gen's  spectrum  line  No.  1«  gave  for  the  angle  of 
double  deviation  as  a  mean,  88"  54'  19  .5. 
error  of  04  would  make  an  error  of  a  micron  in 
the  length  of  the  meter.  Subsequently,  another 
line  near  tbe  former  one  was  selected,  and  a  finer 
plate  was  used.  As  a  mean  of  six  cloer-Jy  ac- 
cordant measures,  tbe  double  deviation  wss  90*  OS 
51  .43.  One  of  these  plate*  had  been  compared 
with  all  the  centimeters  of  a  decimeters  cale.  The 
other  Is  to  be  compared  with  the  even  two  cen- 
timeters of  tbe  same  scale.  This  decimeter  scale 
was  in  progress  of  comparison  by  Mr.  Chapman 
with  the  decimeters  of  a  meter  scale.  When 
done,  a  meter  will  have  been  compared  with  a 
wave  length. 

Ilerac-hel  baa  published  a  paper  on  the  use  of 
the  seconds  pendulum  for  determining  the  figure 
of  the  earth,  in  which  bo  come*  to  the  conclusion 
that  the  experiments  made  hitherto  are  uf  little 
use,  since  the  problem  to  be  solved  was  so  im- 
perfectly grasped.  The  use  of  the  absolute  pendu- 
lum contemplated  two  distinct  objects,  which  had 
no  essential  connection,  tbe  force  of  gravity  and 
of  the  earth;  while  the  use  of  tbe  difler- 


will  be  of 

to  our  readers.  From  observations  of 
Mars,  made  at  Ascension  Island  in  1877,  Mr.  QUI 
finds  the  solar  parallax  to  be  8  .78.  At  the  same 
opposition  Mr.  Maxwell  Hall,  in  Jamaica,  with  an 
equatorial  of  4  inches  aperture,  made  the  parallax 
K  .79.  Master  A.  A.  Nichelaoo,  U.  8.  N.,at  his  own 
expense,  conducted  a  eerie*  of  experiments  on  tbe 


velocity  to  be  186.380 


gave  9.7084. 
carbon  filaments  are  constructed  by 
cutting  with  a  suitable  punch  from  a  piece  of 
Bristol-board  a  strip  in  the  form  of  a  miniature) 
horseshoe  shout  2  in.  In  length,  and  one-sixteenth 
of  an  inch  in  width. 

These  are  laid  in  a  wrougbt-iron  mould,  separ- 
ated from  each  other  by  tissue  paper,  and  heated 
first  by  a  gas  flame  and  then  in  a  furnace  to  a 
white  beat.  After  cooling,  tbe  charred  fibre  is 
sealed  in  a  globe,  which  is  then  exhausted  to  one- 
millionth  of  an  ati 
experimenting  with  ' 
that  a  I 
an  artificial . 


fibre*. 


THE  IKON  TRADE. 


The  American  iron  trade  has  |aia*ed  successfully 
through  a  summer  which  was  threatened  with 
more  than  ordinary  dangers.  The  strike,  which  sat 
ten  thousand  puddling  fumaoes  idle  on  June  l.stul 
continues,  and  despite  reports  to  the  contrary,  is 
likely  to  continue  for  weeks  to  come.  Tl 

is  strong,  and  wben  it  I 


at  the 


The  rate  of  the  second's 
tbe  actual  equator,  and  the  value  of 
equator  la  therefore  only  an  idea. 

(J.  8.  Pelrce  has  given  the  results  of  his  pendulum 
experiments,  made  under  tbe  direction  of  the 
Coast  Survey. 
The  values  obtained  were  : 
At  Hoboken,  0.S082O33       At  Paris, 
At  Berlin,  0.9942399.   At  Kew,  0.8941776. 
duced  to  the  Sea  level,  these  numbers  become  | 
0.9883074.  0.9W95O0, 
to  tbe 


values,  tbe  author  thinks,  will  have  to  be 
by  about  twenty  microns,  on  account  of 
of  length  employed. 


violated  its  pledged  word  in  striking  and  baa  for- 
feited the  respect  which  it  claims.  No  terms  of 
peace  are  probable.  The  manufacturers  chafe 
under  the  arbitrary  dictation  of  unionism  which 
at  the  least  occasion  stalks  into  tbe  office  or  < 
ing-room  with  demands  which,  unlet! 
will  shut  down  the  dampen  in  an  hour. 

While  the  men  are  surprised  at  tbe  determina- 
tion of  their  employers,  they  are  by  no  means  dis- 
heartened, and  expect  to  be  aided  by  an  active  fall 
demand  which  will  drive  tbe  idle  mills  into  an 
unwilling  resumption.  The  price  of  iron  and  steel 
has  been  stationary  since  June  1.  This  is  t 
It  shows  that  but  for  tbe  strike  pric 
declined,  possibly  to  limits  which  would  close  a 
number  of  mills.  The  danger  now  is  that  if  mills 
do  start,  the  resulting  abundance  of  iron  will,  in 
a  short  time,  a  few  months  st  most,  overstock  tbs 
market  and  reduce  prices  to  a  minimum.  This  is 
all  right  for  consumers  who  have  been  paying  for 

conditions. 

The  general  outlook  is  favorable  to  an  active 
fall  trade  in  all  Eastern  and  Western  markets.  De- 
mand la  steady  and  prices  firm.  The  strike  will 
continue  until  the  strikers  gel  tired. 

Bar  iron  is  selling  at  2}-j  to  2,*,  in  Eastern  mar- 
kets, and  i\  to  3  in  Western  centres.  Nails  are 
kept  down  by  sellers  to  $8.40  at  mfll  Stocks  are 
very  light  and  speculative  inquiry  la  abroad,  seek- 


vory  careful  to  supply  only 


Pig  iron  is  firm  in  eastern  markets,  because  of 
the  blowing  out  of  quite  a  number  of  furnaces. 
No.  1  Foundry  sells  at  f.M.  No.  8,  824.  Gray  Forge. 
132-8*8,  Bessemer,  $23,  Muck  bar,  842-843,  Sled 
Rails,  847-450,  Iron  Rails,  S43-«48.  Old  Rails,  836- 
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AMERICAN    CONTRACT  JOURNAL 


All  individual  esUbliahraenU  East  are  ac- ,  qiHtitly  he  was  made  a  Colonel,  and  at  the  battle 
lively  engaged  on  orders  In  hand,  or  in  making  up !  of  Fredericksburg  he.  commanded  a  brigade.  After 
stocks  which  will  be  called  on  in  a  short  time. 
Railroad  building  has  not  be^n  renewed  on  a  large 
■rate,  because  of  the  existence  of  several  causes  of 
uncertainty,  hut  the  opportunity  is  waited  for  tn 
invest  millions.  The  mileage  so  far  is  not  far  from 
li,700  miles  for  the  year,  and  at  the  present  rate  of 
progress  10,000  miles  will  be  exceeded  before  the 
close  of  the,  year.  No  large  contracts  have  been 
made  recently.  When  the  heavy  crop*  are  moved 
it  is  expected  tbat  several  half  romp 
will  be  hurried  tu  ronijiMinn.  The  delay  has  been 
due  partly  to  the  uncertainty  as  to  the  magnituu 
of  the  crops.  Another  clement  of  uncertainty  lias 
been  the  labor  troubles.  The  establishment  of 
peace  between  the  trunk  lines,  the  increase  of  rates 
and  the  improving  volume  of  traffic  are  all  favor- 
able indications  for  those  interested  in  the  iron 
and  steel  industry.  No  upward  tendency  in  prices 
can  long  exist,  as  the  productive  capacity  lias 
reached  limits  which  will  provide  for  all 
consumptive  requirement*. 


PERSONAL. 


William  F.  ET.US,  of  Boston,  chief  engineer  of 
the  C  jnnotton  Valley  f  Jf.  O.)  railroad,  lias  resigned. 

H.  G.  WniTE,  C.  E.Towne  Scientific  School, 
'82,  was  appointed  oiaistnnt  to  F.  H.  Lewis, 
Inspector  of  Track,  Buildings  and  Bridge, 
N.  P.  R.  R.,  with  beodqnnrters  at  St.  Paul,  Minn. 

FlKsrr-Lieirn>.!U!<T  Thomas  l.  C»«by,  Jk.,  En- 
gineer Corps,  has  bean  detailed  by  tho  Secretary  of 
War  to  accompany  Prufessor  Nkwcumb'b  portv  to 
the  Cape  of  Good  Hope  to  make  observations  of 
the  transit  of  Venus. 

Jkksk  Hott,  one  of  the  moat  widely  known 
grain  and  flour  merchant*  of  this  city,  died  on  the 
Hth  at  bis  home.  51  We»t  Forty  eighth  street,  i 
tbe  ftkb  yew  of  his  age.    Mr,  Hott  is  also  we 


the  battle  he  was  promoted  to  BrigndieT-Gcncral  of 
Volunteera.  [hiring  the  greater  part  of  1IWI  he 
was  Chief  of  Ordnance  at  Norfolk,  Va.,  and  he 
commanded  the  military  in  this  city  at  the  out- 
break of  the  riots  in  10*8.  but  was  superseded  by 
General  Butler.  After  the  war  he  returned  to  tbe 
practice  of  his  profession,  and  wan  the  first  persoo 
to  demonstrate  the  practicability  of  taking  rafta 
from  tbe  lumber  regions  across.  Like  Michigan  to 
Chicago.  Later  lie  obtained  and  cirri rd  out  the 
contract  for  the  construction  of  bridges,  trestle*, 
and  snow-sltwls  along  the  entire  line  of  the  Union 
Pacific  Railway.  After  completing  that  work  he 
built  the  breakwater  in  Chieigo  nnrbor,  and  did 
some  railroad  engineering  work  in  GoorjrU.  He 
next  visited  Europe,  and  after  his  return,  in  1879, 
he  built  tbe  Nevada  Central  Kailroad  from  Austin 
to  Brittle  Mountain.  He  was  when  he  died  Presi- 
dent of  the  Baltimore,  Cincinnati  A  Wintern  Rail- 
road Construction  Company,  ami  First  Vice-Presi- 
dent of  the  railroad  company;  also  Chief  Engineer 


exceeds  by  7.000  thorn  of  New  York;  ami  although 
taaae  vessels  are,  of  course,  smaller  in  size,  the 
actual  tonnage  of  Chicago  is  much  more  than  half 
that  of  New  York.  These  waterways  are  not 
only  of  vast  importance  in  themselves,  but  they 
are  important  also  as  a  check  upon  the  prices 
charged  by  the  railroads.  They  are  free.  When 
the  waterway  is  onoo  lilted  fur  transport  it  is  the 
property  of  all  mankind. 


r  of  grain  elevators.  Two  years 
ago  he  built  the  mammoth  elevator  at  the  Erie 
Railroad  terminus  in  Jersey  City.  With  A  Nor* 
Burnt  he  built  t'ie  first  grain  elevator  put  up  in 
Milwaukee.  This  one,  with  two  othem  that  he 
Isalit  there,  was  afterward  sold  to  whnt  U  now 
the  Chicago,  Milwaukee  &  St.  Paul  Riilroad.  He 
built  three  more  elevators  at  Milwaukee,  which  he 
soW  to  the  Chicago  &  Northwestern  Railroad. 
More  recently  he  had  built  a  number  of  elevators 
In  Chicago  in  the  Interests  of  both  of  the  railroads 
mentioned.  He  was  also  largely  interested  in  i  in  her  gift, 
railways,  principally  in  Illinois  and  Michigan.  Ills  I     "What  i 


Chief  Engineer  of 
and  largely  inter- 
ested In  the  Indian  River  Railroad  of  Florida. 


THE  RIVER  AND  HARBOR  BILL. 

Senator  George  F.  Hour,  of  Massachusetts,  hn* 
sddrrssrd  to  tliut  State  a  letter  containing  about 
7,500  wont*,  for  the  purpose  of  cx training  his  vote 
in  favor  of  the  River  and  Harbor  bill,  ami  his  sec- 
ond vote  for  the  same  bill  when  it  was  passed  over 
the  President's  veto.  He  say*:  ••  No  representa- 
tive of  Ma<«ichusrtl*  could  have  had  the  slightest 
personal  motive  to  do  other  than  his  simple  dntv 
m  the  matter.  The  bill  contained  only  the  mod- 
erate appropriation  of  *>l7LotM)  to  be  pxpnided 
within  her  limits,  and  this  for  objects  so  clearly 
just  and  reasonable  that  tltey  would  hare  kept 
their  place  if  the  bill  had  been  reduced  bv  two- 
thirda.  If  we  havo  erred,  it  has  been  with  the 
sincereet  dedre  to  do  right  and  without  the  small- 
est motive  to  do  wrong.  I  expect  to  sntUfy  you 
that  we  were  governed  hy  grave,  honest,  •mind. 
Republican.  Massachusetts  reasons.  In  one  tiling, 
at  leaM.  you  will  ugrce  with  me.  Being  co  i- 
vlncwl  by  these  reasons  myself,  if  I  hart  faded  to 
act  upon  that  conviction  from  any  fear  of  personal 
consequences,  I  should  have  been  unworthy  of  you 
and  unworthy  the  res|>ect  of  holiest  men.  There 
is  no  son  of  Massachusetts  who  loves  her  more 
than  1  do.  But  fully  believing,  after  careful  con- 
sideration, that  my  duty  to  her  and  to  the  whole 
country  required  of  me  tbat  vote,  I  could  not  have 
failed  to  east  it  for  all  the  honors  and  office's  with- 


I  at  several 
A  loading  journal  of  Madrid  smtcs  that 
father  of  Ahabi  Pasha  was  a  maker  of 
rases  in  which  dried  raisins  wen-  kept  a 
looa.  Ahabi  was  brought  up  to  his  father's  trade, 
according  to  this  account,  but.  manifesting  a  love 
of  reading,  was  sent  to  tlm  University  or  Valencia, 
where  for  fonr  yean  he  studied  law.  But  he 
abandoned  his  legal  studies  and  became  a  chorus 
singer.  After  this  cscupndo  he  was  next  heard  of 
in  Morocco.  In  a  regiment  of  lancers,  in  which  he 
had  enlisted  in  ISM,  nnd  received  for  his  bravery 
three  decoration*  and  a  commission  as  Lieutenant. 
Falling  In  love,  after  the  evacuation  of  Tetuan, 
with  the  daughter  of  a  rich  Jewish  merchant,  he 
deserted  from  the  Spanish  annv  and  took  refuge 
on  an  English  merchant  vessel,"  which  was  ship- 
wrecked in  the  Straits  of  Hah  el-Man.leb.  Atsiin 
escaped,  and  after  some  wandering  in  Abyssinia 
and  Nubia,  settled  in  Kgypt,  became  a  Moham- 
medan, and  studied  the  Moslem  law. 

Ckn.  Jambs  H.  I.wu.ik  died  on  the  1Mb,  at  St. 
Mark's  Hotel,  New  Brighton,  Suten  Island.  <>r 
dropsy  and  jaundice,  after  a  brief  illness.  He  wan 
about  00  years  old  and  o  native  of  Utlea.  He 
graduated  from  the  Scientific  Department  of 
Union  College,  and  soon  after  vm  made  a  Division 
Etiginrcr  on  the  Erie  Canst.  At  a  Inter  period  he 
took  the  contract  of  the  Soni-ca  River  lm|*rove- 
mrnt  Company  for  draining  the  uiar.be*  near  Ge- 
neva, in  this  Stste.  At  the  beginning  of  the  civil 
war  he  joined  the.  Army  of  the 


this  River  arid  Harbor  bill  which  hn 
It 


been  the  subject  of  such  criticism  .•  It  aupr 
ate*  »o8.T88.*75.  But  of  thisium,  *A.908. MO  are 
for  tlie  special  improvement  of  ihe  Mississippi 
River,  according  to  the  design  of  on  eminent  com- 
mission specially  appointed  in  a  former  year  to 
frame  a  plan  for  that  purpose:  |100.000  for  the  re- 
clamation of  the  malarial  and  pestiferous  flats 
near  the  White  House,  and  $'J47,5t»i  are  for  future 
surveys.  To  neither  of  these  items,  so  fur  as  I  can 
burn,  is  there  objection  anywhere. 

♦  *  •  •  s 

"  Deducting:  these  three  extraordinary  item*, 
each  of  which  might  properly  have,  boon  in  a 
separate  bill,  there  remain  912.7i~.87o  as  the  sub- 
ject of  di*cu**inn.  The  expenditure  of  Lust  vear 
was  #11.451,300. 

"  Fuither.  of  this  whole  BUmof  700.000  then- 
is  but  *1.3o3.47!i  that  is  new.  All  the  rest  is  for 
public  improvements  partially  completed,  most  of 
which  havo  been  going  on  for  years,  many  of  them 
under  contracts,  and  nil,  or  nearlr  all.  if  nlvm- 
■loanl,  will  cause  tbo  loss  of  all  the  money  previ- 
ously expended. 

•  «.*•• 

■•  Let  us  turn  our  attention  to  the  $5. 400, 000  to 
be  expended  on  the  interior  waterways  of  tho 
country  other  than  the  Mississippi  and  the  Mis- 
souri. It  is  against  this  that  the  artillery  of  de- 
nunciation has  tiecu  chicflv  dinirtisl. 


in  railroad 

combination.  Tbe  only  check  on  the  power  of  Ihe 
great  railroad  lines,  when  in  concert,  over  the 
commerce  of  the  Nation  is  the  competition  of  the 
waterway.  When  the  Erie  Canal  and  the  harbors 
of  the  lake*  frrm1  in  tbe  winter,  up  go  the  freights. 
When  canal,  lake,  and  river  open  in  the  spring, 
down  go  the  freights.  I  do  not  and  cannot  over- 
state the  importance  of  thb  consideration  to  the 
American  peooie,  and  more  especially  to  Massa- 
chusetts. The  dimiuntion  of  the  price  of  freight 
on  the  railroads  of  this  country.  1  milt  a  ton 
a  mile,  makes  an  annual  saving  to  the, 
people  of  $70,000,000.  Great  as  is  the  in- 
terest of  the  South  and  West  in  domestic  com- 
merce and  transportation,  it  is  not  so  great  as  that 
of  Massachusetts.  She  manufactures  nearly  one 
thousand  millions  in  value  every  year.  Of  this  I 
am  justified,  bv  tho  opinion  of  a  'business  roan  of 
large  experience,  in  saving  not  one  .fiftieth  is  sent 
beyond  sea.  The  rest  go.*  all  over  the.  land  by 
river  and  rail  and  lake,  to  be  distributed  in  the 
West  and  South,  whence  come  her  food  and  her 
iron  and  coal  and  wool  and  hide9  and  cotton. 
Every  obstruction  removed  from  the  channel  iu  a 
Western  river,  every  sunken  rock  blown  out  from 
a  lake  harbor,  every  ens*  or  inlet  bv  which  a  nav- 
gable  stream  reaches  ila  arms  into  the  midat  of 
wheat  fields  or  cotton  plantations,  is  Jul  otaitacle 
the  less  in  the  way  of  the  food  to  the  mouths  of 
her  workmen,  in  the  way  of  the  material  which 
their  cunning  Angers  are  to  change  inlo  products 
of  use  and  beauty,  in  the  way  of  the  sale  of  her 
manufactures  to  the  customers  ou  whom  her 
wealth  is  to  depend. 

•  •••*•« 

"  This  Item  of  Ave  millions  of  dollars  is  the  ex- 
penditure of  this  year  for  that  policy  of  internal 
improvement  for  which  our  earlier  statesmen  la- 
bored. It  has  brwn  a  Msasachusetts  doctrine  since 
tho  days  of  Webster,  ami  a 
since  the  first  great  S|H-eoh 

♦  •         •  » 
The  ]»• 


m  thin 

clavt  of  appropriation*  than  from  any  other. 
Thete  work*  are  permanent .  Then  do  not  periith 
iritfi  the  «n'«j,  Tlte  wottey  in  ej/jcuifed  oy  the 
lUtttnl  of  Enginnrr,    Thi»  noanf  is  mavfr  up  of 


exix-riftufil  Army  ofirrrn.  ami  ha*  thr  confitlrnce 
of  the  ronrttry  more  than  amy  vlhrr  public  hotly, 
not  excepting  tht:  Supreme  Courf  itM'tf.     So  aina- 


berof  Coujreti  ur  auobutln  rite  can  ii^fliience  u  <M- 
lar  of  the  exp-tulit Mr*.    The  economy  «N<f  hotxeMy 
of  the  expenditure  of  no  dollar  in  this  c" 
hat  ercr,  so  far  us  /  know,  liern  ehaJ. 

•  •  *  s  s  • 

44  Tim  Constitution  anthoriaos  these  expendi- 
tures only  when  the  advantage  received  by  the 
public  repay*  the  cost,  and  when  that  advantage, 
is  advantage  to  commerce  with  foreign  nations  or 
among  the  Slates.  If  the  expenditure  be  wasteful, 
or  if  it  be  merely  for  individual  or  local  benefit,  it 
is  to  be  condemned.  But  it  does  not  follow  from 
this  statement  Uuit  because  a  harbor  ur  n  water- 
way is  within  the  ILmiU  of  one  State,  or  county, 
or  town.  It  is  for  that  reason  local  only.  If  the 
effect  of  tbe  public  work  be  to  annex  that  com- 
munity to  the  great  system  of  national  or  interna- 
tional ways,  anil  that  community  he  of  siifftcient 
importance,  or  will  lie  hy  the  improvement  mails 
of  sufficient  importance'  tn  make  that  annexation 
u  national  beiietlt.  then  the  expenditure  Is  war- 


•Bnt, 


"Talcing  the  movements  of  merchandise  by 
waterways  and  hindwsys  other  than  hy  rail  into 
account,  the  domestic  product-  moved  and  ex- 
changed In  thU  coimtrv  must  he,  at  least,  between 
♦iW,«W.'sV,«W  and  *-W.fs.s).is».<K»l  in  value,  or 
more  than  (orty  times  the  vsliie  of  our  exp  >rli. 
Toe  river  rnrnnierce  id  tlm  single  city  of  Cincin- 
nati wo.*  Inst  ycjir  more  than  *)4o.000,000.  There 
pasies  each  vear  op  and  down  Hi  tnut  ltivcr  a  ton- 
a*  Major  ririir- rrre-iter  than  enter*  Uveryiol.    The  number 


of  the  X.nete  -nth  New  YorSe  Volunteers,    fjnhic-    i  that      in  and  oi't    f  '.'!.'.,  o-o  niuioully 


it  is  said,  when  the  President  vetoeil  tlie 
bill,  expressing  his  opinion  tliat  it  contained  nn- 
const  it  ut  iomd  provisions,  and  pnivbilons  entirety 
for  the  bencllt  of  [sirtlcular  lo<*allties,  you  ought 
to  have  surrendered  yours.  I  do  not  so  read  that 
constitutional  mandate  which  I  am  sworn  to  obey. 
««•«*• 
"  Bui  ihe  duty  of  the  Senator  or  Representative, 
when  ttie  President  return*  a  bill  with  his  objec- 
tions, to  vote  on  its  reconsideration  according  to 
his  ov-n  conscience  is  as  clearly  ret  forth  in  the 
Constitution  ns  the  duty  of  tin-  President  to  act 
according  to  his. 

"  Ttie  President  did  tK>t  point  out  any  item 
which  he  thouilit  of  Inr.-v  interest  only,  iind  did 
not  point  out  any  instance  in  which  he  thought 
the  hill  uneoiiK'.itution.il.  He  did  not  refer  us  to 
the  information  on  which  he  ai  te-1,  that  we  might 
see  whi'lher  it  wen?  he  or  we  that  were  deceived. 
We  were,  then-fore,  left  to  otir  own  re*onrcos,  Jf 
the  bill  failed,  all  public  work^of  ihi*  class  mii  it 
stop.  The  fugge-llon  that  ^  g«-nernl  approfiriution 
should  he  made  of  half  the  sum  provid.-d  in  the 
bill,  wiih  air.h.iriti  u.i:.i-  V.r-  U  -.:  i  .  cip. md  it 
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OB  tuch  public  works  as  h«  thought  fit,  teemi  to  power  in  war,  In  waited 
me.  with  duo  respect,  totally  iiiadmiasible. 


"  The  public  »  perfectly  protected, 
ia  to  be  expended  by  an  executive  department, 
subordinate  to  the  President.  If  there  he  an  un- 
constitutional provision  in  it,  it  is  not  only  in  hi* 
power,  hut  it  will  be  hut  duty,  not  to  carrv  that 
provision  into  effect.  Thia  bill  is  not  like  the  or- 
dinary appropriation  bills, under  which  the  monev 
is  to  be  spent  within  the  year.   There  is  no  limit 

work  >  Mil  be  done.  If  tho  Prudent  shall  be 
satisfied,  on  full  inquiry,  in  regard  to  any  single 
item,  that  it  ia  unconstitutional  or  not  of  public 
national  Importance,  be  can  direct  the  Secretary  of 
War  to  postpone  the  work  until  lie  can 
cale  the 


fields  and  desolated 
i  homes,    should  learn   to  associate   its  image 
1  with  the  beneficent  works  which 
The  money  th«_<r/*0.t  •5,f!*ra  of. 


join  them  with 
inn  tree,  and  on 

which  their  prosperity  and  wealth  are  hereafter  to 
lepend." 


HOW  RAILROAD  MEN  TIME  TRAINS. 


r\>u  hrm.vu«o  a  time  Tj 

MADE  FllH  EXTKA  AND  HtltKIilXAK  TltAlSR. 


are  practical,  and  are  ail  justed  in  accordance  with 
the  changing  preuliarilUa  of  tho  road.  In  the 
above  example,  fur  instance,  allowance  ia  made 
for  two  draw-biidgea  between  Jersey  City  and 
Newark,  and  the  lost  time  ia  only  partly  recovered 
on  the  straight,  unbroken  track  between  Newark 
and  Elizabeth.  This  ia  the  rase  wherever  curves, 
junctions,  highways,  grades  and  bridges  an- apt  to 


re  apt  t 
left  I 


At  such  points  a  margin  >"  >eri  in 
..  .  whereas  there  ia  none  in  auch  parts 
of  the  road  as  that  between  New  Brunswick  and 
Trenton,  where  there  are  long  stretches  of  straight 

 —  track,  "  and,"  as  Trainmaster  Charles  Watts,  the 

Every  railroad  issue*  two  time  tables  whenever  inTC0lor  of  the  new  schedule,  expressed  it,  "  trains 
the  running  time  of  trains  la  changed — one  table  niight  aa  well  be  run  eighty  miles  an  hour  as 
for  the  public  and  one  for  the  guidance  of  engi-  ajxty."  There  is  a  schedule  for  each  direction, 
reel*  and  trainmen.  The  main  difference  between  because  where  there  is  an  up-grade  and  a  loss  of 
the  two  ia  that  the  schedule  for  the  employe*  con.  ,imr  ^  waT>  ,bcrc  u  a  down-grade  and  a 

lama  the  time  of  every  train  nt  every  station  on  returning 
...       its  route,  whereas  the  schedule  for  the  public  only  I    Heretofore  when  a  special  train  waa  to  start,  a 

.   „        .    gives   the  time  at  places  where  the  trains  atop.  Ca)cuutinn  <>r  at*.ul  what  siwl  it  was  to  run  at 

y  return  to  Massachusetts,  gone  I>ou,  mi  cuutp-rs  and  letters  alongside  of  the  time  !  WM  ^curdmg  ,„  the  condition  of  the  road  at 

i  of  this  bill  except  live  small  ,[„,„.«  explain  to  the  engineer  and  conductor  at        time  warranted.    If  it  wai  at  night,  when  the 
ones,  the  reports  In  regard  to  wblcti  are  not  nt  „  liat  points  and  why  he  is  to  atop.     The  absent*  | 
hand.   I  believe  every  one  of  them  to  be  war-  „f  (j,^  (how  that  tic  train  is  not  to  stop  at  all. 
ranted  and  constitutional  within  Mr.  Webster*  There  is  naturally  nothing  about  llie  conduct  of  a 
definition.    I  believe  there  is  not  an  intelligent 1  railroad  on  which  more  lime  and  care  are  spent 
business  man  in  Massachusetts  wbo  if  he  will  ait  tn,„  thrw  ,j,ne  tables,  and  the  growth  of  railroad- 
down  with  me  at  a  table  and  make  the  exam-  ;n  - 
will  not  come  to  the  same  conclusion  if  > , 


•  believe  Mr.  Webster's  doctrine. 


ing  lietwe.  il  the  period  not  many  years  ago,  when  n,i,  w  irregular  performa 

tlie  Philadelphia  Express  was  held  at  Newark  or  k<.„,  u0  Hn  eTeD  „,«,  of  iprwH,  but 
elsewhere  for  some  regular  passenger  who  had  „,.„      would  run  like  lightning 


nsid  is  lined  with  freight  trains,  a  high  rate  of 
apeed  waa  not  considered  as  safe  aa  In  the  daytime, 
but  whenever  it  was.  the  engineer  received  hu 
orders  to  run  at  the  rate  determined  upon.  If  he 
happened  to  be  a  very  intelligent  and  self  pc 
performances, 
•  the  < 


item  in  this  bill  placed 
public  and  national,  but 


"  If  there  be  a  sing! 
there  for  an  object  not 

private  and   local  only,  let  It  and  those  wbo 
vote  I  for  it  be  condemned.    If  in  oue  single  line 
it  were  fr 
might  U?  | 
nnblic  moi 


en  belated,  and  the  present  time,  when  trains  {ben  loaf  the  rt 
that  run  distances  of  MO  miles  can  he  relied  on  to  f4ct  t)m[  be  « 


ig  half  the  time, 
f  the  way.  In  all  cases,  the 
uining  would  have  been  tele- 


be  at  any  point  on  their  route  on  schedule  time,  is  graphed  ahead  all  over  the  line,  and  every  freight 
rly  in  the  equal  growth  of  Jhe  engroenr  wuuld  bi 

siding  until  the  el  

was  past.  The  signalmen  and  tin-  operators  in  tho 
dispatcher's  office  were  also  on  tenterhooks  trying 

to  aelermiiie  his  i 


shown  must  clearly  in  the  equal  growth  of  the  roginenr  would  be  uneasy  and  anxious  to  seek  a 
time  table.     The  half  minute  appears  for  the  first  siding  until  the  extra  rumhled  by  and  the  danger 

«  one  provision  time  in  the  schedule  about  to  Be  issued  for  the 

another,  or  tho  New  Yoik  Division  of  the  Pennsylvania  Railroad, 

for  private  objects  that  Minutes  had  been  fine  enough  divisions  of  lime 

legislator*  might    gain    personal    or    political  before.    It  i«  explained  that  the  half  minute  has 

advantage,    let  it  be  ablvorred   aa  tainted  all  forced  itself  into  recognition.    Modem  railroading 

through.   But  I  confidently  challenge  the  fullest  is  so  fast,  stations  have  grown  so  close  together, 

criticism  and  discussion  of  this  issue.    The  new  and  the  movement  of  trains  tins  become  so  regu- 

provisions  of  the  bill  are  flfty-seven  in  number.  I  Ur.  that  this  fine  division  of  time  not  only  can  be 

gave  above  a  list  of  fifteen  of  them,  amounting  to  but  has  to  he  made.     Nothing  greater  than  half  a 

fUM7,000.   The  remaining  forty  .two  are  most  of  mi'iute  will  apply  to  a  train  running  at  the  rate  or 

>  for  smaller  amounts.    I  have  carefully  gone  110  miles  an  hour  between  New   Brunswick  ami 


hereabouts  and  the  time  of  his 
nta  ahead.  Now,  with  the  ntfw 
schedule,  all  are  to  be  informed  that  an  extra  leav- 
ing at  such  a  time  will  run  at  such  a  rate,  and 
every  man  interested  can  satisfy  himself  by  a«re- 
ference  to  the  tables  just  where  the  extra  IB  or  will 
be  at  anv  given  moment.  In  cases  where  a  train 
from  the  West  is  behindhand  two,  three  or  four 

with  the  Engineer's  reports,  item  by  East  Brunsw  ick  stations,  which  are  just  half  a  mile  ^Im ks         mad.  it  "is*  lo  be'annuUed  by  tele- 
.   in  five  cases,  where  special  reports  apurt.  graph.     The    schedule     is    to    be    of  use 

were  sent  the  extra  session  of  tho  Senate,  snd  are  Tbe  time  table  in  question  has  many  other  new  S(j.,uo  jn  governing  trains  run  aa  second  aec- 
not  here.  I  declare  my  confident  belief  that  there  features.  It  is  to  govern  the  movements  of  IfiW  ttons  of  regular  trains.  Now  they  are 
i*  not  one  of  them  that  would  not  receive  your  passenger  trains  every  day.  It  is  no  longer  an  uu<  indicated  hy  a  Hag  carried  ahead  of  the  en- 
vote,  or  that  would  not  receive  the  votes  of  the  bandy  chart,  three  reel  long  hy  two  feet  wile,  like  prie  of  the  regular,  but  that  entails  their  bring 
most  honest  and  zealous  of  those  who  have  hastily  its  predecessors,  but  a  thin,  narrow  book,  such  as  run  cm  the  same  time,  which  mav  be  faster  than 
and  ignoramly  denounced  this  measure,  if  he  were  some  other  railroads  long  ago  saw  the  wisdom  of 
to  vote  on  it  by  itself.  earning.   Its  novel  f  eatitrcs  am  that  its  type  is 

"  It  ia  said  that  the  bill  is  made  up  and  carried  kept  standing,  and  when  any  train's  time  ia  | 
by  a  vast  system  of  log-rolling,  by  which  the  votes  changed,  instead  of  the  change  being  published,  ■ 

of  members  are  obtained  foi  the  hill  h\  inserting  us  bus  always  been  done,  on  a  separate  -  t.  apt 

in  it  provisions  for  the  worthless  and  useless  jobs  to  be  mislaid  or  lost,  the  page  in  which  it  occurs 

from  I  will  be  corrected  and  reprinted,  to  be  pasted  into  | 
1  bare  j  all  the  books  bv  a  man  whose  s|Mncial  duty  i hat 
will  be,  and  wbo  will  stamp  the  hack  of  each  cor- 1 
reeled  tsx<k  before  returnlog  It.  Tbe  Sunday  ; 
trains  are  un  yellow  leaves,  to  distinguish  iheiu 
from  the  others,  which  are  on  white 


in  their  own  districts. 
Massac bluetts  is  Ibis 
never  bad  the  least  reaa 
vision  for  any  public  v 
fended  on  the  opi 


representatives  in  regard  to  the 
6  The  accusation 


To  what  membci 
rh.irge  directed? 
m  to  believe  that  the  pro- 1 
ork  in  Massachusetts  de-  | 
purposes  of  any  of  her  . 


entire  measure. 


infinitely    degrading  Bound  with  tho  time-table,  is  a  collection  of^STa- 
not  only  to  Congress,  but  to  the  grams,  showing  the  position  of  the  tracks  and 


That 

I  to  a  low  grade,  both 
morals,  whose  representatives  seek 
favor  by  spending  the  public  money  for  private  or 
local  jolts. 

The  very  nature  of  the  bill  makes  Ibis  thing  an 
imp-ebibiliiy.  The  engineers  reported  that  some 
»3i,iKI0.t«XI  could  be  profitably  expended  this  year. 
Tins  does  not  include  the  sum  recommended  bv 
the  Mississippi  Commission.  In  reducing  this  to 
|13,OOO.POD  the  committee  wen?  compelled  to  post- 
pone many  works  of  merit.  The  introduction  of 
any  worthless  Job  must  at  once  excite  the  antagon- 
ism of  every  nun  who  had  In  his  care  the  interest 
of  a  really  w<**  whb<jh       »xclud«J .  The 

interests. 

»•»••• 

"  There  is  one  respect  in  which  this  river  and 
harbor  monev  la  the  best  spent  of  all  public  appro- 
priations, save  only  the  pensions.  There  are  vast 
«pacM  in  thia  country  where  the  United  States 
government  has  been  known  for  a  generation  only 
In  the  character  of  a  conqueror  or  a  tax-gatherer. 
It  Is  good  that  they  should  see  Ibis  great  and 
beueficent  power  in  its  character  of  benefactor. 
Almost  all  the  fores  there  are  centrifugal.  The 
Unites)  States  Is  represented  by  a  doaen  Congre»- 
men  and  Senators,  hy  a  District  Judge  and  Mar- 
shal, and  hy  the  local  postmaster,  and  that  is  »11 
ior.  its  judges,  it*  executive 
Mrous  legislature,  it*  state, 
rs,  wielding  every  impor- 
>f  government.  All  these 
I 


N  necessary.  Hereafter  they  will  be  run  on  oue 
of  the  new  schedules,  and  announced  ahead  over 
the  wires.  Railroad  men  who  have  considered 
this  invention  say  that  it  is  a  wonder  that  a  rail- 
road could  ever  have  been  run  without  it.  A 
railroad  man  who  waa  trying  to  think  up  all  the 
possible  uses  of  the  new  schedule,  said  that  tbere 
la  a  millionaire  cattle  •  in  Princeton  who 
frequently  orders  a  special  train,  aa  well  aa  a 
young  New  Yorker  who  engages  one  whenever  he 
■  on  a  lark. 

"  He  alwaya  has  a  friend  with  him,"  said  he, 
and  beseems  to  think  that  the  thing  to  do  is  to 
have  a  train  all  to  himself.    The  other  day  he 


e  must  be  re-  signals  at  the  principal juiK-tions  and  point*  where  came— it  was  the  third  or  fourth  time— arid  said 


and  the  switches  are  complicated.  It  la  said  thai  en 
to  win  their  gineers  learn  by  heart  the  switches  on  certain 
tracks  upon  which  they  are  accustomed  to  run, 
and  master  thoroughly  the  switches  governing 
those;  but  they  ore  thoroughly  at  ara  when,  by 
reason  of  a  blockade  caused  by  a  wreck  or  other 
irregularity,  they  receive  telegraphic  orders  to 
take  some 
grams  gi 
of  a  picture 
ing. 

The  copyrighted  speed  schedules,  which  are  also 
bound  in  tbe  same  covers,  form  a  wholly  new  de- 
parture in  railroad  methods.  They  were  deadened 
to  govern  the  movements  of  extra  and  irregular 
traim  sent  out  at  a  moment's  notice,  and  to  be 
run  at  almost  any  given  rate  of  speed. 

all  am 


e  track  they  are  not  used  to.  The  d ta- 
re them  the  fullest  information  by  means 
ure  which  admits  of  no  misunderstand- 


he  wanted  to  go  to  Philadelphia  as  quick  aa  pos- 
sible. He  waa  told  it  would  coat  Mm  $1M.  We 
said  be  could  have  a  car  all  to  himself  to  any  point 
in  any  regular  train  for  eighteen  regular  fares, 
hut  he  wanted  a  train  and  didn't  mind  the  ex- 
pense.  He  started  at  sixty  miles  an  hour.  When 
he  got  to  Trenton  be  called  in  the  conductor,  and 
told  htm  In*  had  been  trying  to  think  why  be  had 
wanted  to  go  to  Philadelphia,  and  could  not  make 
out  why  it  was.  He  said  he  thought  he'd  go 
back  to  New  York.  In  that  case  tho  new  schedule 


THE  WAR  IN  BUVPT,  AND  ] 


tioti  of  one  of  them  shows  what 


Dto- 


ilike: 

-Averajj*  rati?  nf— . 
per  hoar. 
00  talks. 


wm 


The  Stale  bus  its  gt 
departments,  its  nun 
county  and  town  ofUo 
tant  instrumentality 

are  interested  in  supporting  the  dignity  an 
enhancing  the  authority  of  tbe  state.  Th 
is  well.  It  is  ihe  peculiar  glory  and 
arcurHv  of  American  institutions.  But  it  ia 
also  well  that  the  people  in  those  sections 
of  the  country  who  have  been  educated  for  half  s 
to  look  on  the  national  government  with 
and  dislike,  and  who  have  felt  its  te 
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Them  are  strong  indications  that  the  forthcom- 
ing operations  will  constitute  an  engineering  cam- 
paign, partly  owing  to  the  periodical  overflow  of 
the  N'ile,  whose  waters  will  be  out  about  tin-  period 
when  active  operations  can  be  begun.  Tbe 
Fiarico- Prussian  war  of  l*7u-'7t  was  largely  an 
"  Intelligence  Department  "campaign.  The  Ruaso- 
Turkiah  war  may  be  said  to  have  been  a  "  pick 
and  spade  "  and  *'  tactical  '  campaign,  there  hav- 
ing been  but  little  strategy,  and  still  less  of  rsil- 
1.S1M 1 1  way  operation.  The  Prusaian  lutelllgenoe  De- 
partment had  been  preparing  for  the  war  of  1S70- 
'71  for  eight  years.  Tills  astute  and  highly 
organized  department,  during  all  this  time,  had 
its  employes  all  over  France  under  various  pre- 
texts and  in  various  disguises.  1  hese  able  officer* 
mapped  out  every  line  of  railway  throughout  the 
country,  including  every  branch  line,  and  they 
prepared  reports  and  notes  of  tbe  amount  of  roll- 
ing stock  of  every  description.  They  knew  the 
schedule,  knows  strategic  and  tact ical  value  of  every  lailway  sta- 
tiiat  he  most  get  to  Marion  in  a  minutes,  to  Kast  lion  in  the  empire,  large  t  r  small:  they  were  per- 
Newnik  in  7'^  minutes,  to  Waverly  In  11  minutes,    fectly  familiar  with  the  cluiraclejistic*  and  value 


l  ao 

1*7 


i  a> 
1  tst, 
I  17  i 
1  III 


The  first  column  shows  tbe  distances  from  Jer- 
sey City  and  the  third  column  the  distances  back- 
ward from  Philadelphia.  If,  as  is  often  the  case, 
a  special  train  hi  Philadelphia  is  ordered  fmm 
Jersey  City  to  make  sixty  mile*  an  hour,  the  en 
giiiccr,  hy  means  of  the  bIkiv. 


to 


Elizabeth  "in  U  minutes,  and  so  oi. 
are  not  drawn  to  a  tabic  of 


The*  "f  every  line  that 


of  value. 


ini|ortant  position* 
Eveiy  hiiihway  and 
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bye-road,  even  every  lane,  was  accurately  mapped 
out;  all  town*,  villages  and  hamlets,  with  their . 


THE    ISTHMUS  C  ANAL. 


mulh.  After  that  the  party  will  occupy  another 
mountain  station  and  then  Professor  Davidson 

relative  values  as  strategic  or  tactical  positions,  what  hah  BEE*  dose  axd  what  u>  BEWO  PON*  will  leavo  for  New  Mexico  to  observe  the  transit 
were  recorded.   The  maps  and  information  thns  »T  THE  MIDbM  nf  vcniis.     Awustanta  Rodgcni  and  Forney  arc  to 

palii-nllr  gathered  were  carefully  compared  with  n,^Mu„„«  ;„  ~>„„~.ti„„  _.iih  (he  nroWted  .  ".l,n,ge  .,  Pnro*,T  {regulation  northward, 
the  French*  staff-iuaps  and  other  official  Lum^u,   P^?Jc^l™?w™L  Timi  oast  £en  Dtin    'h*ir,U"t  ^  P*!.k  »u"',1"Jdt 

and  corrected  where  necessary.    Tbey  were  then  ,  !>BiB".P^AVV?r  *'""*,,!mV  p?,,,..^e!?. J^l  County.   Assistant  Langteller  will  sail  tomorrow 
engraved  on  a  small  scale,  and  printed  In  many 
"s  ready  for  distribute 


r  as  soon  an  war  was 
between  the  two  countries-  Even  the 
resources  of  Frauce  for  food  supply  were  fully 
tabulated,  to  that  requisitions  on  the  inhabitants 
might  be  enforced.  The  railway  liiur-talhle*  fur 
the  dispatch  of  f'rusaiau  troops  to  tlie  French 
frontier  were  compiled  at  the  Intelligence  Depart- 
ment, all  Laving  been  carefully  prepared  and 
placed  ready  for  immediate,  use.  '  When  the  war 
brake  out,  the  Prussian  troops  were  rapidly  taken 
to  and  massed  opposite  the  French  positions  at 
Forbach  and  Womb.  The  Prussian*  vigorously 
attacked,  and  in  a  few  days  the  world  saw  the  most 
astounding  feat  of  arms  which  it  has  ever  wit- 
nessed, and  a  powerful  nation  was  struck  dowu  at 
the  f«tt  of  its  conqueror.  This  campaign  was  in- 
1  a  grand  lesson  in  the  art  of  war. 


and  its  in- 
fluence has  been  great  upon  the  military  systems 


cipully  directed  to  the  completion  of  the  surveys 
along  the  line  of  the  canal.  Tills  work,  though 
pmatfuted  with  all  possible  dispatch,  has  met 
with  considerable  vexatious  delay  in  endeavoring 
to  materially  reduce  the  excavation*  after  the  cen- 
tral line  of  the  canal  shall  hi*  determined.  With 
this  end  in  view,  the  regular  engineer  corps  has  _ 
been  divided  into  exploring  parties,  each  having  work'at  "the 
its  designated  locality  for  a  field  of  operations.  1  Hood's  Canal 
The  instructions  luvarlably  received  are  to  ascer- 
tain the  topography  of  the  country  along  the  main 
line  of  the  canal  as*  at  present  decided  upon,  note 
carefully  the  different  acelivitiir*  encountered  in 
the  immediate  vicinity,  and  their  adaptability  for 
stations.  On  the  conclusion  of  these  researches  a 
report  is  submitted  to  the  Executive  Board  at 
Panama,  and  by  the  comparison  which  is  insti- 
tuted a  line  is  reached  as  a  basis  for  future  opera- 
tions. Under  the  direction  of  Pedro  Soaa,  a  prom- 
inent Colombian  engineer,  excellent  results  have 
been  arrived  at,  so  that  the  excavations  originally 


country  largely  to 
organize  lier  whole  military  administration.  Now 
is  the  first  occasion  that  this  new  organization  has 
been  put  to  a  practical  test  on  an  extensive  scale. 


operations  will  play  a  highly  im- 
1ant  part  in  the  coming  campaign  in  Egypt. 
I  eventa  will  doubtless  illustrate  strikinglv'thc 
strategic  value  of  railways  in  warlike  movements.  , 
An  elaborate  and  well-designed  rolling  stock  and  i  ^^P' 


TUB  CENTRAL  IJXE. 
In  an  Interview  with  Jeronimo  Osaa,  a  member 
of  the  eugineer  corps  in  Panama,  and  who  arrived 
in  this  city  by  the  last  steamer,  it  was  ascertained 
that  the  surveying  had  been  Hnlsbed,  and  that  at- 
tention is  now  concentrate*!  upon  determining  the 
center  of  the  canal.  The  route  of  the  canal  has 
alreadv  been  cleared  of  trees,  and  with  the  above 
lion  everything  is  in  readiness  for  the  exes- 


with  his  party  for  theUmpqua  River,  in  Oregon, 
where  he  will  take  up  the  coast  triangulatlon  and 
tonography,  working  southward  to  connect  with 
the  survey  of  Cms  Bay. 

Assistant  Rockwell  Is  now  at  work  on  the  sur- 
vey of  the  Columbia  River,  doing  both  topography 
and  triangulation.  Assistant  Gilbert  is  also  at 
triangulation  and  topography  of 
in  Washington  Territory.  Assist- 
ant Elnbeck  will  continue  the  transcontinental  tri- 
ungulatlon.  He  will  work  in  Southern  Nevada 
and  Utah  this  season.  Assistant  I.  K.  t-aww.n 
will  go  south  and  proceed  to  nuke  primary  Irian- 
gulations  from  Point  Conception  northward.  The. 
Coast  Survey  steamer  Haasler,  under  command  of 
Captain  Nichols,  has  been  at  work  since  April  on 
the  survey  or  the  Alaska  coast.  The  steamer  Mc- 
Artliur  Is  to  continue  the  off-shore  topography 
north  of  Point  Arena. and  the  schooner  Earnest  will 
continue  the  hydrography  of  the  Straits  of  Fuca. 
The  permanent  magnetic  observatory  of  Los  An- 
geles has  been  placed  under  the  charge  of  Marcus 
Raker.  The  differential  changes  of  the  magnetic 
forms  are  recorded  continuously  by  the  aid  of 
photography,  and  for  three  days  of  each  month 
the  absolute  measures  of  magnetism  are  observed. 
— San  Fraiieueo  Chronicle. 


appliances  for  repairs  has  been  prepared  and 
shipped  ready  for  transport,  including  several 
powerful  locomotives,  complete  in  everv  detail  for 
lmuiediate  use.  Mnjw  Wallace.  R.  E.".  an  officer 
of  great  eX]«Ticiice  in  the  construction  and  man- 
agement of  railways,  commands  this  portion  of  the 
expedition.  This  officer  has  bad  entire  charge  for 
some  years  of  an  extensive  railway  district  in  In- 
dia, and  he  is  well  versed  in  every  detail  requisite 
for  railway  operations  during  war.  Captain  Scott, 
R  E..  is  second  in  charge.  He  is  an  officer  of  ex- 
perience in  traffic  management  and  in  practical 
details  of  railway  construction  ami  working,  Cap- 


vatidn  to  commence.  In  fact,  a  contract  has  al- 
ready been  given  to  excavate  a  distance  of  eight 
miles,  from  Colon  to  (latum,  and  it  is  expected 
that  work  will  be  commenced  on  November  1st. 
Tlie  machinery  to  lie  used  in  this  work  is  in  pro- 
gress of  construction,  some  of  it  awaiting  ship- 
ment rrom  tins  city  to  New  York. 

DAMM1NO  THE  CH  AO  HEEL 

Tlie  moat  Important  labor,  that  of  erecting  a 
dam  at  Oauibou  on  the  Chsgres  River,  engrosses 
the  attention  of  the  engineers.  Over  sixty  kilome- 
ters of  the  river  have  been  explored!  and  its 
affluents  and  currents  studied,    In  another  direc- 


IMPROVING  THE  MISSIS8IPPL 
the  qCEsnosa  wtoroUT  before  ' 

SOW  IS  SESSION  IN  Till*  CITY. 


tain  Sidney  Smith  commands  the  Royal  Engineer  tion  tracks  liave  been  bud  for  the  purpov  of  carry 
Railway  Company,  as  it  will  be  called.    There-  ing  the  exca\ ated  earth  and  stones  to  the  proposer 
mainlng  officers  are  young  men  who  have  just  site  of  the  dam,  while  along  the  whole  rou 
joined  the  corps  from  the  Royal  Military  Academy 
at  Woolwich.    Their  names  are  Lieutenant  Vidal, 
lieutenant  Huleat.  and  Lieutenant  i lopping  He 
lUBsasial ;  a  tine  opportunity  for  distinguishing 
themselves  is  now  before  them.     The  whole  staff, 
officers  and  men  alike,  have  been  for  some  time 
past  attached  to  trains  running  on  the  London, 
(.Tiatham  «  Dover  and  the  Southwestern  Railways, 
where  they  have  learned  very  valuable  experience 


The  Canada  steamship,  lying  at  the  T  pier  at 
Woolwich  Arsenal,  is  completely  loaded  with  the 

X'pment  of  the  Royal  Engineer  Railway  staff, 
go  (sat  in  this  vessel  ;  a  wise  arrangement, 
since  the  staff  itself  will  superintend  the  unloading 
of  the  cargo,  and  will  be  under  a  final  course  of 
instruction  on  the  way  out.  Timber,  steel  raila, 
switches,  points,  pot  sleepers,  and  every  requisite 
for  the  repair  of  lines  broken  up.  and  material  for 
the  repair  of  bridges,  are  on  board  the  Canada,  an 
well  as  an  ample  supply  of  tools  of  every  nature. 
Steel-faced  bullet-proof  mantlets  for  working 
parties  in  trucks,  or  on  the  permanent  way,  have 
been  supplied.  Indeed,  nothing  seems  to  have 
been  forgotten,  and  the  state  of  this  portion  of  the 
expedition  gives  a  good  augury  for  successful  scr- 


ibe canal,  ftom  Colon  to  Panama,  stations  have 
been  established.  A  large  number  of  warehouses 
haw  a'so  bern  built-  A  commodious  hospital  has 
been  constructed  upon  an  eminence  in  Panama 
for  the  benefit  of  the  canal  coni|NUiv*a  employes 
and  placed  under  the  direction  o?  competent 
physicians.  An  additional  contract  to  that  cited 
above  has  been  given  for  excavation  of  87,000 
cubic  meters  at  Obispo,  where  a  large  warehouse 
will  be  buUt,  as  well  as  additional  shops  to  those 
already  erected.  It  is  now  definitely  settled  that 
the  canal  will  be  completed  within  the  time  origi- 
nally assigned . 

Passing  from  the  recent  developments,  Senor 
Ossa  stated  that  business  in  Panama,  under  the 


The  Mississippi  River  Cottunissiun,  which  has 
charge  of  the  expenditure  of  the  money  appro- 
priated during  the  late  session  of  Congress  for  the 
improvement  of  that  river,  has  been  in  session 
this  week.  The  President  of  the  commission  is 
Gen.  Q.  A,  Cilmorc,  and  the  other  members  arc 
(Jen.  C.  B.  Comstock.  United  States  Army;  Major 
Charles  R.  Suter,  Unites  States  Army;  Prof.  Henry 
Mitchell,  of  the  United  States  Coast  Survey ;  Major 
B.  M.  Harrod.  United  States  Army;  Capt.  James 
B.  Eads.  and  Judge  R  8.  Taylor.  All  the  mem- 
bers of  the  commission  are  in  attendance  except 
Capt.  Kails,  who  Is  at  present  in  Europe,  and 
"\  '  Judge  Taylor,  who  la  sick.  The  Secretary  of  the 
commission  ia  Lieut.  Smith  Leach,  United  States 


Army,  and  the  executive  officer,  who  supervises 
the  work,  is  Capt.  C.  B.  Sears,  United  States  Army. 
Work  on  the  river  ia  now  going  on  at  Plum  Point, 
about  80  miles  above  Memphis,  and  at  Lake  Provl. 
deuce,  about  the  same  distance  above  Vieksburg. 


influence  of  the  general  activity  along  the  line  of 
the  canal,  had  largely  Increased,  and  that  the 
s  experienced  no  ' 


THE  COAST  SURVEY  IN  CALIFORNIA. 


APPROPRIATION. 


vicV-aerrice  that  will  doSMlW  enhance  the  ^  which  Congress  oaased  the 

ready  high  reoutation  of  the  corns.  A  nontoonina- 1  P  nsakiti^  the  neca^y  appropriation  for  the con- 
coinpaiiy 

full  supply  of  pontoons  for  crrsjsing  rivers  and 
other  water-courses.   A  telegraph  company  has 


high  reputation  of  the  corps,  A  pontooning  I       making ihi 

oiT  h»«  h«,n  fornu*)  ■»  A  l,l<-r«hoi    with  i  tinuance  of  the  work  of  the  United  States  Coast 

Geodetic  Surrey,  has  delayed  the  field  work  ferred  to  it  by  the  Secretary  of  War, 


The  work  at  Plum  Point  is  in  charge  of  Capt.  J.  O. 
D.  Knight,  and  that  at  Lake  Providence  under  Capt 
W,  L,  Marshall.  The  amount  appropriated  for 
the  improvement  of  the  river  below  Cairn  is  $4,- 
123,000;  from  Cairo  to  the  mouth  of  the  Illinois 
River.  *tsXi.i.XKj,  and  from  the  latter  point  to  the 
Des  Moines  Rapids,  1900,000.  There  are  also  a 
number  of  unexpended  balances,  the  principal  of 
which  are  $1 10,000  for  work  at  New  Orleans,  $H9,. 
000  for  work  at  the  mouth  of  Red  River,  $.'7,000 
tor  work  at  Vicksburg,  (7,000  for  Natchez,  and 
some  smaller  sums  for  other  points,  nuking  in  all 
over  $5,150,000  which  the  commission  will  nave  to 
expend.  The  bill  names  New  Orleans,  Natchez, 
Vicksburg,  and  Memphis  as  points  where  improve- 
ments shall  be  made.  The  present  meeting  of  the 
is  called  to  consider  what  portion  of 
be  allotted  to  the  points 
in  the  bill,  and  also  whether  any  por- 
tion of  the  appropriation  shall  be  expended  for 
levee  repairs,  and  if  so,  what  amounts  and  at 
what  points.  The  cotumi«ioa  will  ali 
several  special  questions  which  have 


also  been  organized,  replete  with  every  applisnce 
of  telegraphy  in  all  its  branches.  The  officers 
belonging  to  this  company  are  constructive  and 
working  telegraphists,  and  the  men  have  all 
I  examinations  in  every  department  of  this 
"lajor  Armstrong.  U.  l-_,  a  well-known 
rendered  his  valuable  assistance  to- 
wards the  formation  and  equipment  of  Hits  com- 
pany. 

The  Royal  Engineers,  as  the  scientific  corps  of 
the  British  Army,  will  doubtless  achieve  the  full 
measure  of  success  they  deserve,  and  It  is  not  too 
much  to  say  that  the  success  of  the  campaign  will 
depend  chi-lly  on  tln-ir  efforts.  —  Knginrrring. 

Hawaius Islands—  Hawaiian  advices  are  to 
July  81  :  The  Gibson  ministry  have  carried  all 
their  measures.   A  $2,000,01111  loenat  sis  percent.. 

improvements,  and  $300,000  for 

Tit  E  largest  diamon  l^rutting  house  is  in  Ams- 
terdam, employing  400  persons,  where  the  Koh-l-  I 
noor  was  cut.   The  irade  ia  difficult,  and  the 
i  $7  to  $12  or  even  $14  per  day.  I 


considerably.  Professor  Davidson  himself  went  to 
Washington  to  urge  the  bill's  psaavAge,  and,  baring 
been  successful,  he  has  just  returned.  The  amount 
of  the  appropriation  for  the  Pacific  coast  Is  $170,- 
000,  this  being  $10,000  leas  than  that  of  previous 
anaaonii  The  Committee  on  Appropriations  refused 
to  report  in  favor  of  $100,000  additional,  to  he  used 
in  the  construction  of  a  vessel  for  the  survey  of  the 
coast  of  Alaska,  so  that  this  Important  branch  of 
the  work  lias  to  be  deferred  another  year. 

Several  important  operations,  however,  have  been 
carried  on  during  the  summer,  despite  the  absent 
aid  of  an  appropriation,  under  the  direction  of 
Superintendent  Hilg-ird.  such  as  tlte  re-survey  of 
the  improvements  of  Han  Francisco  Bay,  by  Assist- 
ant Langteller  ;  the  establishment  of  a  permanent 
magnetic  observatory  at  Los  Angeles,  by  Assistant 
Lawsun  ;  the  survey  of  dangerous  channels  in  the 
Alexander  Archipelago  of  Alaska,  by  Commander 
Nichols,  and  the  topography  and  triangulation  of 
*  Columbia  River,  by  Assistant  Rockwell. 
As  far  as  can  be  learned  the  general  assignment 
of  field  parties  is  as  follows;  professor  Davidson, 
with  Assistant*  Dickens  and  Pratt,  will  occupy 
Mount  Tamalpaia  and  make  the  regular  obaerra- 


not  yet  in  a  shape  for  publication. 
The  commission  effected  its 


its  organisation  on 
Monday,  and  on  Tuesday  and  ycatorday  listened  to 
the  views  presented  by  the  members  of  three  dele- 
gations which  are  in  attendance  on  the  session. 
One  of  these  defegations  appears  in  the  interests  of 
the  Louisiana  levees,  another  for  the  Mississippi 
leveea,  and  the  third  for  the  city  of  Vicksburg. 
Senator  Lamar,  of  Mississippi,  who  is  one  of  the 
delegates,  spoke  in  favor  of  Mississippi's  Interests 
in  general  and  Vicksbur^'s  interests  In  particular. 


Judge  Steele,  furmerl;  r  ol  New  Orleans 
of  Salehea.  Mia*.,  epoie  in  behalf  of  the 
levers,  and  endeavored  to  impress  on  the  commis- 
sion that  the  destructive  floods  to  which  the  banks 
I  of  the  Mississippi  are  subjected  are  caused  by  the 
|  accumulation  of  waters  in  what  are  known  as  the 
Yazoo  and  Tensas  bottoms,  from  the  mouth  of  the 
Red  River  to  tin*  mouth  of  the  Arkansas,  and  tliat 
it  is  within  these  points  also  that  the  greatest  dif- 
ficulties of  navigation  are  to  be  found.  He  urged, 
therefore,  that  the  levees  along  this  portion  of  the 
river  should  be  closed  first.  Col.  Percy,  of  Mis- 
sissippi, and  Major  Wadded,  of  Vicksburg,  spoke 
to  the  same  effect.  The  proposition  of  the  Mem- 
phis *  New  Orleans  Railroad  and  Levee  Com- 
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to  build  between  the 
shall  cross  the  cuoutli  of 


cities 
the  Yazoo 


upon  the  top  of  a  levee,  the  levee  to  be  built  out  of 
thn  tlovernmeot  appropriation,  but  maintained  by 
the  railroad  company,  having  been  referred,  after 
introduction  into  Congress,  to  tbo  Secretary  of 
War,  and  by  him  referred  to  the  commission,  C.  P. 
Huntington,  the  president  of  the  com|nny,  was 
heard  in  its  favor.  Tlie  hearing  of  these  gentlemen 
occupied  the  commission  up  to  noon  yesterday, 
and  during  the  Afternoon  various  questions  we're 
discussed  by  ttie  members.  Among  thew?  were 
the  establishment  of  a  genera]  supply  depot  at  St. 
Louis,  the  amounts  of  the  allotment*  for  the 
various  point*  where  wolk  is  required,  and  various 
questions  or  administration.  No  definite  action 
was  taken,  however,  except  that  it  was  decided 
that  a  sufficient  allotment  should  be  mode  to  the 
improvements  at  Plum  Point  am!  Lako  Providence 
to  enable  the  work  to  be  carried  on  without  inter- 
ruption. The  improvements  at  these  point*  con- 
sist in  the  building  of  screens  and  sinking  of  mat- 
as  with  the  object  of  nan  owing  the  bed  of  the 
,  and  thereby  increasing  the  velocity  of  the 
int.  It  is  probable,  too,  that  work  will  he 
flily  begun  at  one  or  two  other  points. 


a  mad  This  subvention  ia  a  State  grant  of  (1,600  per  I  and  may  be  traced  back  from  the  present  value  of 
i  Valley  .  kilometre,  and  is  additional  to  the  national  sub-  9  ,  until  it  was  about  3 '  46'.  This  was  u  maximum 


MEXICAN  NATIONAL. 


in- 


vention of  V7.O0O  per  kilometre  under  the  general 
concession.  It  covers  only  that  portion  of  the 
main  line  running  through  the  State  of  Colima— 
about  SO  miles — and  in  payable  in  State  scrip. 
Even  if  forfeited,  it  woulrl  not  affect  either  the 
right  of  way  or  the  national  subvention  on  any 
part  of  the  line.  The  company,  however,  has  no 
advices  of  any  such  forfeiture.  There  could  he  in 
this  sudden  way  no  absolute  forfeiture.  The  first 
step,  under  the  concession  itself,  must  be  a  declar- 
ation of  forfeiture  by  the  (iovernor  of  the  State, 
against  which  the  company  has  the  right  of  ap|ieal, 
if  it  chooses  to  exercise  it." 

A'  to  General  Palmer's  negotiation  in  London, 
the  misstatement  here  appears  lo  he  intentional 
and  malicious,  inasmuch  as  the  Transrript 
itself,  on  the  Itflli  or  SOlb  of  July.  laiblishcd 


inclination,  and  in  the  i 


past  the  In- 

wag  Jess,  and  Initially  It  wi 

or  aero. 

7.  The  inclination  of  the  earth's  proper  pLanr  tn  the 
eliptic  must  have  liren  smaller  in  the  past,  and 
may  be  traced  back  from  its  present  value  or  23 
28  until  initially  it  was  11  45.  or  perhaps  some- 
what Ins.  It  waa  then  identical  with  the  proper 
plane  of  the  lunar  orbit,  and  this  is  true  whether 
or  not  1 1'  45  was  a  maximum  inclination  of  tho 
lunar  proper  plane  to  the  eliptic  as  described  in  (1). 

Tlte  preceding-  statements  mar  he  subject  to 
varieties  of  detail,  according  to  liie  nature  of  the 
tides  raised  in  the  earth,  but  the  above  is  a  num- 
mary of  what  appears  to  be  the  most  protwitde 
course  of  evolution.  Tlie  hypothesis  which  is  «og 
pee  ted  as  most  proba  ble  is.  that  the  more  recent 
statement,  furnished  it  at  its  own  request  by  the  changes  in  tlte  system  have  been  principally  due  to 
Secretary  of  the  company,  presenting  clearly  the  oceanic  tidal  friction,  and  that  the,  more  ancient 
facts  of  the  esse,  which  are  these  :  By  a  contract  changes  were  produced  bv  bodily  tidal  friction, 
dated  June  SO,  HWJ,  General  Pa'mer  negotiated  Tho  initial  state  of  the  moon,  nearly  in  contact 
with  a  strong  European  syndicate  tl0.O00.CO0  of  with  the  earth,  and  always  opposite  the  same  face 
the  first  mortgage  *ix  jicr  cent,  bonds  of  the  of  it,  suggests  that  the  moon  was  produced  by  the 


^VXI.000  only 


Advices  from  tlie  City  of  Mexico  are  that 
State  of  Micboacan,  Iry  federal  authority,  hai 
clared  forfeited  the  subsidy  granteil  to  General 
Palmer  for  his  narrow-gauge  railruad.  projected 
from  Salamanca  to  MoreJla.  and  that  the  State  of 
Colima  has  also  declared  forfeited  a  State  subsidy 
to  the  same  mad.  Considerable  grading  along  the 
line  of  tlie  mail  has  been  done,  hut  the  work  of 
construction  will  hardly  be  continued  with  the 
subsidy  forfeited.  The  latest  information  regard- 
ing General  Palmer's  efforts  to  place  the  Mexican 
National  loan  abroad  i«  that 
bus.  l**cn  subscribed,  which 
tng  a  practical  failure. 

Tlie  above  paragraph  from  thn  Hunting  Trrm- 
teript  of  July  29  is  no  crowded  with  misstate- 
ment and  iguorant  statement  that  it  is,  |>rrluips, 
worth  while  explaining  the  real  facta  of  the  rase, 
for  the  protection  of  that  portion  of  Boston  which 
may  raid  or  trust  the  Transcript. 

"The  State  of  Mlchoacan,  by  federal  authority, 
has  declared  forfeited  tlie  sutstrdy  granted  to  Gen, 
Paloier  tor  hi*  narrow  gauge  road  from  Salamiincn 
to  Morelia."  The  State  ofMkrhnacan  does  not  act 
by  federal  authority  any  more  than  does  the  State 
of  Musmcbusett  or  New  York.  Tlie  subsidy 
granted  Gen.  Palmer  for  this  line  ia  a  subsidv  from 
the  national  government  of  Mexico,  and  the  State 
of  Michoaran  can  no  more  forfeit  it  than  the  State 
of  IVtnware  can  forfeit  a  national  bunk  charter 
from  the  United  States,  State  nullification  of 
national  legislation  fa  not  a  part  of  the  constitution 
of  Mexico. 

As  to  this  Micboacan  concession,  the  facia  are 
these :  Tlie  main  line  of  the  Mexican  National 
Railway  to  the  Pacific  rung  from  the  City  of 
Mexico,  through  Toluca,  Acatuharo,  Patzcuaro, 
etc.,  to  the  sea.  That  portion  of  the  liDe  from 
Acambaro  to  Palsruaro  runs  through  the  State  of 
Micboacan.  The  Hue  for  the  whole  route  to  the 
Pacific,  however,  waa  granted,  snbventioned  and 
built  under  a  concession  from  the  federal  govern- 
ment of  Mexico,  dated  October  18.  IS-fl. 

Home  time  anterior  to  this  date  the  federal  gov- 
ernment had  glnii  to  the  State  of  Michoacan 
a  concession  for  a  line  running  through  its  own 
borders  and  touching  at  Aramrwm,  Morelia,  Pair 
cuam,  Salamanca  aod  some  other  points.  To  prte- 
vide  against  any  possible  claims  or  allegations  of 
adverse  right",  the  Mexican  National  Const  ruction 
Company  t/aik  thin  old  concession  off  the  band*  of 
the  State  of  Michoacan  hy  a  transfer  from 
State  to  the  compauy,  dated  December  IS,  1W. 

The  actual  line  of  the  road-lied,  as  it  now  stands 
on  the  ground,  fmm  Acambaro  via  Morelia  to 
Pati-ntir...  has  been,  however,  constructed  care- 
fully under  the  natwtnal  concession  and  strictly 
according  to  Its  terms  and  conditions.  This  po- 
sition ban  been  established  by  law  at  ejeh  sucec»>- 
ive  stage  of  oonstritciintu  Tlie  surveys  hove  been 
reported  to  the.Vatloiialtoivcrnnicnl,  iudemanded 
by  the  national  concession,  ami  formally  accepted 
by  the  government.  Regular  inspections  of  prog- 
res*  of  work  have  been  made  by  a  federal  inspec- 
tor from  time  to  time,  and  tho  work  accepted  and 
approved  by  the  government.  S-xrte-  months  ago, 
on  a  technical  point,  the  fiovcrnor  of  the  Stile  of 
Mlchoaran  declared  the  forffiUuvof  the  contract  of 
transfer  of  the  old  conee*iloii.  Ity  the  term*  of 
the  transfer  itself,  all  that  U  forfeited  by  the  Mute 
of  5liehoa'--an  is  thn  transfer.  Tlie  company  has 
appi'Uhsl  to  the  Supreme  Court  against  this  action 
of  the  Executive,  and  there  the  as'  resin 


Mexican  National  Railway.  This  syndicate  la  re- 
presented in  London  by  the  old  house  of  Matheson 
A  Co.,  No.  8  Lombard  elreet,  whose  head  is  Sir 
Alexander  Matheaoo,  M.  P.;  in  Paris,  by  theSo- 
ciete  Generalc.  The  svndicat*  under  this  nego- 
tiatmn  took  |3,(W0.i*1O  of  these  bonds  Hrm,  with 
an  option  of  |£i,fl0il.000  more.  How  or  when  these 
bonds  are  |«u  on  the  open  market  does  not  affect 
the  company,  which  luu  already  sold  them  to  the 
syndicate.  Whether  the  statement  made  by  the 
Transrript,  that  the  first  public  issue  of  them 
amounted  to  $300,000,  or  whether  it  was  more  or 
less,  is  not  known  to  the  company.  It  is  not  a 
transaction  of  theirs,  and  the  syndicate  baa  not 
communicated  to  thetn  tlie  information,  as  it  ks  a 
business  affair  which  pertains  purely  to  the  syndi- 
cate itself,  and  not  to  the  company.  The  state- 
ment of  the  Transcript  as  to  the  amount  taken, 
labors  under  the  disadvantage  of  living  made  in  a 
f  which  every  other  statement  is  false. 


rupture  (in  oonsequence  of  rapid  rotation  or  other 
causes)  of  a  primeval  planet  wnoar  mass  wan  made 
up  of  the  present  moon  and  earth.  It  la  a  remark- 
able coincidence  that  the  shortest  period  of  revo- 
lution of  a  fluid  mass  of  the  same  mean  density 
an  tlie  earth,  which  is  consistent  with  an  cllipsoi- 
dal  form  of  equilibrium,  is  two  bourn  aod  twenty- 
four  mlnuUs:  and  that  if  themoon  were  lo  revolve 
about  the  earth  with  thU  periodic  time,  the  sur- 
faces of  the  two  be  diea  would  be  almost  in  contact 
with  one  another.  The  theory  gives  an  i 
explanation  of  the  rapid  movement  of 
satellite  of  Mars. 


GAB,  WATER  AND  STEAM  PIPES  MADE  OF 
STEEL. 


paragraph 
— Boston  Journal. 


LUNAR  INVESTIGATIONS.* 

published  during  the 


No  papers  on  the  mo 
past  year  (1880)  exceed 

Mr.  u.  H.  Darwen  on  the  secular  effects  of  tidal 
fric»ion,  on  the  configuration  of  a  planet  and  its 
satellite.  In  the  first  paper  tlie  theory  of  a  defor- 
mation of  a  viscous  or  imia-rfectly  elastic  spheroid 
under  the  attraction  of  satellites  is  investigated 
Numerical  calculstlonacbow  that  bodily  tides  In 
the  eartli  arc  at  present  very  small,  from  this 
point  Mr.  Darwen  was  led  to  consider  the  per- 
turbed rotation  of  such  a  spheroid  and  the  reac- 
tion on  the  perturbing  bodies.  He  has.  in  the  A. 
N.  S.?M.  given  the  following  summary  of  the  re- 
sults  arrived  at  through  these  investigations. which 
ui  doubt  mark  the  beginning  of  a  new  era  in  our 
knowledge  of  the  past  history  of  the  solar  sys- 
tem. 

I.  Tlie  lunar  period  must  hare  been  shorter  in 
the  post,  and  may  lie  traced  back  from  the  pres- 
ent 27. 3  days,  until,  initially,  the  moon  revolved 
round  the  earth  in  from  two  to  four  hour*. 

3.  The  inclination  of  U»e  orbit  to  the  "  proper 
i  plane  "  must  have  been  larger  in  the  past  and  may 
'  oe  traessl  lark  fmm  the  present  5*  t>  until  it  was 
6  or  7'.    This  was  a  max  mum  inclination,  aud  ill 
the  motv  remote  past  the  inclination  waa  leBS, 
aud  initially,  waa  very  small,  or  zero. 

3.  The  inclination  of  the  proper  plane  to  the  elip- 
tic must  have  Iwon  greater  id  the  past  and  may 
be  trac'si  Imrk  from  its  pmsnnl  »  until  it  waa  in 
„  very  early  times  abrait  11'  45  .    It  is  |>ossible  that 
that  initially  till*  Inclination  was  leas  and  that  the  11 
!  45  was  a  maximum  value. 

•  been 


Tho  substitution  of  steel  for  iron  grows  more 
marked  every  day,  says  the  London  Trade  JCr- 
changt.  There  are  now  serrral  experiments  mak- 
ing in  ■  be  use  or  a  much  lighter  steel  tube  for 
those  of  wrought  or  caaslrou,  and  that  with  a  de- 
ckled advantage  for  steel  for  both  pipe  and  fit- 
tings for  water,  gas  or  steam.  In  fact,  as  steel  is 
■  the  more  compact  metal,  raoro  uniform  in  charac- 
rtaiH*  those  hy  |  ^  «IH1  coin  be  just  as  easily  worked  and  a  much 


hi  can  be  just  as  easily  wo 
leas  weight  of  metal  used,  its  advantages  are  at 
once  apparent. 

Judging  by  the  results  of  experiments  in  Eng- 
I  land  and  France,  there  is  every  possibility  of  the 
complete  substitution  of  steel.   Steel  is  tar  mors 
durable,  and  as  1ii-in.  steel  pipe  equals  a  *a*-in.  of 
I  wrought,  and     to  \{  in.,  the  great  economy  whkh 
t*teel  effects  in  labor  and  transit  is  at  once  appar- 
ent.  The  ordinary  stock  arses  of  the  tubes  vary 
i  fmm 4  in.  to  8  ft. ,  in  diameter,  ami  theV  arc  in  li- 
ft, lengths.   Tlie  unions  are  made  by  lap-folding 
and  the  sections  are  all  tested  hy  a  heavier  pros- 
sure  than  they  will  be  subjected  to  in  actual  use. 
MUd  steel  varying  from  ,«,  in.  to     in.  in  thickness 
is  uses!  in  their  constructiou. 

A  scries  of  elaborate  tests  made  in  Parks  on  a  set 
of  steel  tubes  8  ft.  8  in.  in  diameter  and  3  millime- 
ters thick  proved  that  these  mains  had  more  resist- 
ing power  than  the  ordinary  mnins  manufactured 
elLher  frurn  wrought  nr  cast  iron.   The  vertical 
variation  of  Die  steel  tubes  8  ft.  8  in.  under  a  pres- 
sure of  twenty  tons  continued  for  one  hundred 
and  thirty  hours  was  oolv  equal  to         in.  per 
cent. ,  an  amount  that  would  be  practically  inap- 
preciable in  street  traffic  and  heavy  wear.   The  re- 
.  suit  of  the  test  was  deemed  so  satisfactory  bv  tho 
Paris  authorities  that  a  steel  main  was  laid  down 
from  the  Gas  Works  at  St.  Maude  to  tlie  Place  du 
Trone.    For  condensing  or  refrigerating  purposes, 
'  again,  light,  thin  steel  tubes  possess  obvious  ad- 
vantages over  cast  or  wrought  iron. 
I    Kvrry  descriptiosj  of  joints,  bends,  spiggot 
circular  are  made  with  rmial 
can  be  cither  with  or  with- 


4.  The  eccentricity  of  the  ort 
smaller  in  the  past.    Either  at  one  tiroo  it  hail  a  inTlt(,  (bris  an(|  P\m 
minimum  value,  before  which  it  had  a  maximum  faeUj'iv  „nd  the  UiheM 

value,  and  again  earlier,  it  was  very  small  or aero  I  out  ^  ^  jolntflor  l^y^^tcmtt^m^ 
or  else  tlie  maximum  value  nover  occurred,  and  ^  required.-1  The  tubff  „,c  Zadi-  and  flanged  by 
be leocentrli-ily  has  always  Irsen  increasing.    The        ^,  h  d      ,jc  mBchi  hich  > 


history  of  tlie  eccentricity  depends  on  tlie  nature 
of  the  ti  les  of  the  earth,  but  tli"  former  of  these 
alternative*  sewms  tlie  most  pmbsble. 

At  the  pn^snnt  limn  the  mr;h  rotates  in  twenty- 
four  hours,  its  equator  is  inclined  at  an  angle  of 
9  to  a  plane  which  Mr.  Darwin  colls  "  the  prniier 
j  plane  o(  tlie  earth"  <the  mean  e«|uator).  This 
proper  plane  in  inclined  at  an  angle  of  3$  to 
!  the  elijuic.  and  its  intersection  with  the  eliptic  is 
I  the  equinoctial  line.  He  limls  that  the  frictional 
i  tides  in  th<r  earth  have  caused  changes  which 
may  tie  suiumariiiedaa.foUows: 
li.  The  day  must  have  IkM'U  shorter  in  the  just. 


special  I 

feet  accuracy  of  the  flangs  and  uniformity  in  the 
diameter  in  the  pipes.  The  weight  of  a  steel  tube 
24  in.  diameter  is  Scwf.  We  have  said  rnnnfrh  to 
prow  the  great  superiority  of  stcd  ovit  eitlier 
eaat  or  wrout^ht  iron  for  inntn*  of  ev<?ry  deicrip- 
tion.  while  in  the  matter  of  post  and  other  inci- 
dental advantages  in  the  way  of  f reighta  and  labor 
the  steel  is  most  advantageous  in  every  way. 

THE  ESCUINTLA -GUATEMALA  RAILROAD. 


IKroin  Bpeclnl  tteporl  or  Cot  Q.  H  TotUui  | 
Poland  itmayi*eti-acedback  from  Its  present  value '  ,  Tin-  pr.^osod  t>-uintla-GiiatoiniilaRulrt>ld will 
-/-o"  iUi,""'>  "         "UU'  r^T'TlS^^^ 


.  if  would  only  effect  the  eompnny  on 
the  idi  >rt  brunch  line— about  II)  miles- from  Sal- 
vatierr-i  l<>  S;:lamanca.-  On  this  line  no  work  h  is 
vet  ixsMi  done,  cotwipicntly  n  illilri,;  Ls  lo.it  or  Im- 
p  ril'sl  e>»|it  a  ri^ht  <if  wily. 

A*  to  tli"  Vobmn  co«re«si9»  the  facts  am  these: 


two  to  four  hour?  in  length. 

It  was  then  identical  with  toe  moon's  period  of 
revolution  as  dewrilMsl  in  1 1 1. 
<L  Tho  inclination  of  the  equator  to  the  earth's 
n  larger  in  the  past. 


San  Jose,  ou  the  Pacific  ocean,  und  extends  to  K»- 
culntla.  a  distance  of  aS' j  wiles  towards  the  city 
of  Gnatetiut'a.  the  c»|>ital  of  tin-  liftpublic. 

Thin  railr.M.l  will  i'xtcn<l  fr"in  the  terminus  nf 
the  Central  li'iilruid  at  F.^uinth,  t.i  Guatraiaui 
city,  giving  this  i  apital  nilroid  eoMiir-ininttnm 
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with  the  |«  irt  of  San  Jose,  the  principal  port  of  the 

The  location  of  this  road  wu  made  by  Mr.  A.  J. 
Hoherxer,  Civil  Engineer,  under  whose  direction 
and  supervision  the  Guatemala  Central  road  (lower 
line)  wa»  located  and  oouttnH'ted.  Mr.  Scherter 
bu  aim  estimated  tbe  quantity  and  quality  of  tba 
excavation,  embankment,  masonry,  bridging  and 
other  » i  irk  that  will  be  required  in  tbe  oonatruc- 
tion  of  tbia  road;  ail  which  I  have  examined,  with 
the  aid  of  tbe  maps  and  profiles,  and  auch  losuexs- 
tion  of  the  ground  a*  time  permitted,  and  hare 
every  confidence  in  their  accuracy. 

Tbe  length  of  the  road  aa  located  by  Mr.  Scher- 
xer  in  HSlj  miles. 

Tbe  gauge  adopted  in  one  meter,  or  8.M  ft.  (with 
privilege  to  change  to  I  ft.) 

The  minimum  radius  of  curvature  will  be  600  ft. 

The  gradra  will  he  strep — the  elevation  to  be 
overcome  being;  a. "irt  ft.  in  a  distance  of  I'S 
milee. 

The  steepest  grade  will  be  «Vi  per  cent,,  or 
285  ft.  per  mile. 

BacnintU  lie*  at  an  elevation  of  1.128  ft.  above 
the  ana.   The  summit  point,  milee  distant, 

baa  an  rU*vatibn  of  5,019  ft.,  and  tbe  terminus  at 
Guatemala  City  is  at  an  elevation  of  *,mT8  ft ,  ho 
that  there  ia  a  rise  from  Eacuiutla  to  Hit*  summit  of 
3,8*1  ft.,  and  then  a  descent  to  the  capital  of  Ml  ft. 

Adopting  Mr.  Scherxer  a  eatlmates  of  the  quan- 
tities of  excavation,  embankment,  maaonrv.  etc.. 
and  such  priors  as  tbe  character  of  the  work  re- 
quire, in  that  country,  we  obtain  thr.  following 
remit: 

IBT.WSea.  ynA  of  earth  MxcaeeUua;  31 S  ICT2  in 
n>.  of  earth  Kntentmral:  I  SHOO  CU.  yd*  <i( 
solid  nick ;  4U.0O0  cu  yds.  of  tens*  rock; 
2,707  CU.  yes.  of  arch  culvert*'  maaonrv; 
?.-'i7v  cu.  yds  of  Brat -claaa  masonry,  n.eS4 
CO.  yds.  of  second -claw  maaoorr:  S.jrjrj  cu 
Tds  nf  dry  wall  reawinry;  I  >1M  »quar*  ft-  of 
paving;  i.onrt  reamles  n.  of  pir*>:  Iron  via 
ducts  and  bridge*  and  fivtght:  4U0  M.  of  tun 
ael :  BTUbbinx  aod  ckfanuis  3Ma  Bailee;  total 

ciiat  of  grading,  masonry  and  brulalsur   *-  ■   1  ■  *  *u 

I  lmIoI  track,  IneUidnu?  reeta-hl  anil  i  lia I  saw, 
ties,  steal  rail*.  40  to  45  lbs.  i  ballast.  ties. 

switches,  sidlssx,  etc  k.  ready  for  ass   SUM  17.1*) 

It  only  remains  to  estimate  tbe  coat  of  station 
buildings,  shops,  tools  and  fixtures,  which  will  not 
be  very  extensive  at  tbe  start.  However,  we  will 
allow  fur  them  ttW.OOO.  We  have  then  for  tbe 
estimate: 

Cost  at  M<  Jrotfruud  iiiu!  tUMins  Stoek. 

tMaiBat  mamm. I  sail  limliini    4731, Tial  so 

rvtauou  bsttdtuaa  and  fixtures,  fri     t '  31S.llT.aj 
etc       xoo.ooo  oo 

llvitw  soil  UxAm    .    ...    V  I  KM)  CO 

fencing.  leleTTapti  ami  celts-  curada   •AVnflo.M 

....  137  030  SO 
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dental  stops,  os  necessary  stops  to  take  wood  and 
water,  etc.,  many  accidents  would  happen.  The 
carnage  of  condensing  water  would  be  very 
troublesome.  l"p»n  the  whole,  I  fear  the  «perB* 
would  be  much  greater  than  that  of  canals,  w.lh- 
out  being  so  convenient.  H.  H.  LivLNoerox. 
Whabkh  Ml  Hl'XX  'ami. 
An  unforeseen  conarquencc  of  cutting  the  Sues 
Canal  has  been  the  inlruaiun  of  sharks  m  large 
numbers  into  tbe  Mediterranean  Sea,  with  terrible 
resulting  havoc  among  the  smaller  edible  fish. 
Formerly  a  shark  was  almost  a  curiosity  in  tbe 
Mediterranean,  and  there  was  no  choicer  or  t letter 
stocked  halung  ground  in  tbe  world.  The  ttsber- 
men  of  the  Provencal  coast  supplied  the  cities  of 
France  with  the  best  of  piscatorial  food,  and  In 
never-failing  abundance:  but  they  now  have  diffi- 
culty in  furnishing  half  the  quantity  that  they 


lUUUt  IOI  11. 

on  the  Lake 


NUTts 


Lnurtxu  I  rami  or  I.imn 
TBK  limiting  depth  to  which  light  penetrates  in 
water  was  some  time  ago  stated  to  be  about  181  ft 
for  Lake  Leman  by  Professor  Forol,  who 
albumenized  paper  in  his  exj 
lias  recently  made  similar  exi 
of  Zurich  by  a  somewhat  different  method.  He 
used  the  photographic  plates  called  emulsion  plates 
— more  sensitive  than  albtunraixed  paper — and  im- 
mersed them  during  tbe  night  of  August  8  to 
depths  of  181.  164,  lev,  230,  2*2  and  »6  fl  They 
were  brought  up  after  remaining  M  hours  in  this 
water,  and  were  treated  with  oxalate  of  iron.  All 
the  plates,  without  exception,  were  distinctly  af- 
fected by  the  light.  It  will,  I' 
that  the  chemical  rays  penetrate 
a  depth  of  at  least  SK  ft. 

Railroads  Sxvknty  Vsjlks  Aoo.— From  the 
ttontrtal  Dailt  Star  we  clip  the  following  : 

Mr.  J.  H.  Darwin  has  kindly  furnished  us  with 
a  copy  of  the  following  letter,  written,  in 
a  suggestion  concerning  ra  ' 
Livingston,  who  had  Deei 
brother-in-law,  Robert  Fulton,  in 
of  steam  to  navigation  : 

Albany,  March  16,  1811. 
DxA.it  Sib  :  I  did  not  till  yesterday  receive  yours 


of  tbe  26th  of  February :  where  it  has  loitered  on 
the  road  I  am  at  a  loss  to  say.  I  had  before  read 
of  your  very  ingenious  proposition  as  to  tbe  rail- 
way communications.  Ifear,  however, 


reflection,  that  they  wilt  be 
objection,  and  ultimately  more  expensive  than  a 
canal.  They  must  be  double,  so  as  to  prevent  the 
danger  of  two  such  heavy  bodies  meeting.  The 
walls  on  which  they  are  placed  must  be  at  least 
four  feet  below  the  surface,  and  three  feet  above, 
and  must  be  clamped  with  iron,  and  even  then 
would  hardly  sustain  so  heavy  a  weight  aa  you 
propose  moving  at  the  rate  of  four  miles  an  hour 
on  wheels :  aa  to  wood.  It  would  not  last  a  week. 
They  must  be  covered  with  iron,  and  that,  too, 
eery  thick  and  strong.  The  means  of  stopping 
these  heavy  carriages,  without  a  great  ahock,  and 
of  preventing  them  from  running  on  each  other — 
for  there  would  be  manv  running  on  the  road  at 
' '  be  very  difficult. 


GENERAL  INTIaLLIGEN  CE. 


(f  »>  toticit  tieVs  mrt  alvsuy*  platrti  to  pvbtiik  in  th 
ru/unirU  any  itrm*  nf  inier**1  tknl  maf  fx  /vm>skr*t  in, 


OAS  AND  WATER 


Ualvcston  iTxxas'  Wiin  SrrrLT 
ilttee  o«  Water  rluriply  has  intimitis 


The  Couv 
i  following 

report:  Tile  Hon,  Mayor  and  Board  of  Aldermen  of  the 
City  of  Oelvestcm.  fceoilefDen:  Year  Committee  aa 
Water  Supply,  to  whom  was  referred  the  several  prop- 
ositions to  supplv  the  city  with  water,  beg  leave  to  state 
that  they,  the  members  of  *a*l  i-ommittoo,  like  all 
others  inUirouJ  In  Ou-  foture  of  (lalveston,  can  see,  and 
ni>t  withimt  eamiderable  con-reni.  the  iirxm  lnif  need  of 
an  ample,  reliable  and  wbuteso 
for  d.Hii<*tie.  tlrv.  saniury  sad 
lug  the  aw  next  only  to  the  proMem  of 
whkta  sj  msv  now  eoosidsr  revolved  lot-j  a  uuertlm  ul 
time,  and  thai  but  rfaon.  Bat  the  problem  of  a  psrma 
d>oi  fre»h  water  tn\>\Ay .  to  oitne  within  the  rsach  of 
all,  and  at  the  same  tune  be  pure  and  wholesome,  is 
now  of  the  urtt  importance,  and  the  question  of  supplv 
ins  the  same  sbtsald  be  by  utnat  into  taaaibie  -nape  as 


rdl  tat  wall  fur  us  to 


soon  as  possible;  but  In  so  to 

set  on  s  terse  old  saying  by  "  making  haste  Jowly." 

First  and  foremost  of  all  is  the  question  of  a  reliable 
and  healthful  source  of  supply.  Heoond.  whether  it 
shall  be  wjpplkrd  by  a  privet*  ourporation,  or  works 
owned  by  the  city ;  and  tba  Uilnl  question  is  the  matter 
Of  water  rates,  or  cost  to  the  city  and  privata  Individ 
uaU.  TksXS  quustiona  can  only  be  anawered  by  a  thor- 
ouchly  practMWl  hydraulic  eogineer.  By  ntakiiig  Uie 
neceaearv  invrvii^catiott,  and  lormnlatiiig  plana  and 
spwinciln-HW,  upon  which  the  city  can  have  built,  or  a 
responsible  company,  Isddng  the  contract,  can  be  re- 
quired to  build  in  accordance  therewith;  and  from  the 
est  imated  cost  on  these  plans  the  water  rata  can  he  ea- 
tatillKlied.  As  to  what  tasas  rates  shall  be,  your  com 
mitts*,  and  no  an*  not  baving  cKHusuered  the  cost,  cao 
aocurately  state,  and  guessing  is  not  a  safe  wsy  to  get 
slit.  By  wsy  of  i tj m parr* si.  uoe  piofiosiuon  hsfors 
your  committee  offers  to  supplv  water  far  private  use 
at  15  cents  par  100  gallons  The  city  of  Austin  la  so 
supplied  at  &  cents  per  100  gailona  The  rate  iiamed 
for  umilar  purposes  In  Council  rUluTs  Is  id  cents  pee 
l.(XSiirall<ios  for  the  least  supply,  and  16  cents  par 
l.OOO  .alexia  for  the  greatest,  while  Peru.  Iod..  is  sap 
"  it  the  rate  at  l' 
figures  are  not 
— i  a  rate  forOal 
to  the  location  of  a  supply  is  by  no  means  similsr  to 
ttvrsM  of  the  dtias  named.    Yet  we  hold  that  the  rate 

be 


plied  at  tfas  rata  of  lS  to  £0  cents  per  1,900  gallons. 
Tbrw  figures  are  not  given  as  a  bash  whereupon  to  es 
s  rate  for  QaWestnu.  as  our  position  in  relation 


We  would,  tuerefors,  in  vww  of  ths 
suggvat  Uie  propriety  ol  employ iux  a  llrsl-claas  engi- 
neer, such  as  is  employed  by  other  cities  for  like  pur- 
pose*, to  make  s  thonnxb  sxantlnauon  for  au  avail- 
able source,  and  this  fact  aaoartainad,  then  to  draw 
pistil  and  (pecUitaU.nu  for  the  comstructioo  of  a  intern 
»u«-h  ss  we  shall,  in  bis  judgment,  require;  and'  npon 
the  estimated  cost  thereof,  the  rate  can  be  srtsbsahsd, 
Then  the  city  to  advertise  for  bids  to  construct  said 
works  In  artvirdance  with  these  plana  Either  for  tbe 
city's  ownership  or  for  a  company  to  owe  same  with 
ths  privilege  of  hvdrant  and  other  rates  for  a  certain 
number  of  yean  a»  their  remuneration. 

Concerning  a  protsaltlon  to  erect  for  and  at  the  city  ■ 
expense  s  wsteni  of  salt  water  supply  fw  Are  purposes 
in  certain  district  known  as  "  the  ore  limit*,"  your  com- 
mittee are  in  doubt  as  to  the  general  good  to  arias 
therefrom.  There  is  no  doubt  in  ths  minds  of  the  mem 
bers  of  your  commicte*  that  it  would  be  of  great  bene- 
fit to  thiiae  doing  business  ami  owning  property  in  the 
district  where  Ui  fw  works  would  be  operated,  hut  would 
II  be  of  equal  benefit  to  ths  texpaysrs  at  large,  especial- 
ly those  a  bo  have  no  interest  in  Ih-  limit*  named,  ex- 
cept it  ha  that  of  cleaning  brick  and  other  like  works  by 
days'  labor  !  To  such  It  baa  ths  appearance  of  the 
greatest  good  to  the  •msllest  number  And  as  we  have 
on  Inquiry  learned  that  the  lervios 
available  for  freah 


sh  water,  it  would  in  a  few  years 
to  us.     W*  therefor*  respectfully 


iramrnd  that  it  be  not  adopted. 
All  of  wbwh  U  moat  respectfully  submitted. 

P.  Barxt. 
K.  KcriiBrat 
H.W.  Jaxuxjl 
CoouniUee  oo  Permanent  Water  Supply. 
The  report  was  adopted,  and  the  committee  was  In- 
■trncted  to  correspond  with  an  engineer  looking  to  au 
ascertainnnnl  nf  in*  cost  of  a  mryey  for  freah  water. 

TBS  Instrument  of  Publk  Works  of  Chicago 
have  submitted  plans  for  three-feet  water  mains,  com- 
pound duplex  puaipiror  engines,  riecessary  foundations, 
and  details  to  cost  e2Csj,0u0,  for  a  bixb  prcmurs  supply 
for  a  portion  of  the  south  division  of  the  city.  An  ordi- 
—  anOiorijingibecijsist«rtiou  of  tbe  works  was  also 


prepared,  and  the  whole  matter  referred  to  the  Finance 
Committee  and  Committee  of  Fire  and  Water  of  the 
City  Council 

Tax  KlcsaoSD.  Va.,  Uas  Woaxa  —Toe  United  Gas 
Compauy.of  riilUulstphla,  base  submitted  a  prvj  ■»'- 
tion  in  the  ruchmotid  board  of  aidernM'n  to  lease  tha 
gaa  works  from  the  city  for  thirty  years,  at  the  rate  of 
ioO.OOO  s  year,  if  the  first  propovilioo  is  accepted  it 
is  made  a  condition  that  the  price  of  gas  to  private 
ftmsuiuerv  will  be  reduced  from  ax  to  f  i.7o  par  lis  si 
fast. 

KaitAiiri,  a  rocky  peninsula  near  Boston,  where  s  few 
rirb  poopla  go  every  summer  la  quest  of  parr  sea  air. 
had  a  severe  outbreak  of  typhoid  fever  last  ysar.  there 
being  sbost  eighty  cam.  Nearly  sll.  ss  investigsUou 
shows,  were  due  to  bad  drinking  water.  ~ 
who  save  so  much  attention  to  uptKiiitenn 
and  let  the  water  take  care  of  Itself.  Out  i 
and  cisterns  examined.  111  wars  bad. 

Wcnux  has  harm  begun  oa  the  foundations  for  a  new 
high  service  pumping  engine  for  Ihe  St.  Louis.  Mo., 
wster-worka.  It  is  expected  I  hat  the  engine  win  be 
completed  about  to*  end  of  lKrei. 

CATaxtLU  M  Y„  has  voted  to  have  water-works  after 

lull  Water  Supply  Oo.         '  ' 

Tna  Ritchhios  or  rax  IHstkict  Watxs- Wiiasa  - 
Major  Lydevker,  Engineer  Commiwioner  of  the  Dis- 
trict,  will  take  charge  of  tha  exunisUm  of  the  water- 
works. Preparation  fur  ths  work  sill  begin  Immedl 
atsly, 

ARTXarss  Wxlls  — Dasvan.,  CoL.  Aug,  8,— Cum- 
musloiier  Horace  Bsrcb.  who  wss  appointed  by  the 
Agricultural  Department  at  Washington  to  select  the 
sites  for  two  experimental  Isa-tngs  for  srteslsn  wells  m 
I  okiradn,  mad*  a  trip  In  the  prairie  land  In  the  esntem 
portion  of  the  Mute  to-day.  He  was  accompanvd  by 
Ben*n.,r  H.ii,  the  ongiruiior  of  ihe  artesian  well  bill, 
aod  several  railroad  ofHclnla.  Tbe  party  weal  to  ths 
Flattc  illviile  Iwtweeu  Our  beadoaters  of  the  ReptAbbr 
can  Kiveraodthe  Mouth  Platte!.  US  mU*s  from  tha 
Mty  oo  the  line  of  toe  Chicago,  Burlington  *  tiuincy 
Rallroa,  The  geologist  couunlaoim  of  last  year  re- 
ported tills  «-cUou  of  country  aa  bearing  th*.  ueet  isrcim- 
irtng  lodn-atsoo.  of  .  hi**  .u^u.    (>„,  „»,r  wM 

he  sunk  about  a  rulle  from  Akron  in  a  country  beretc 
fw'»  6i& ft^  Conuwcls  will  b*  Immediately  let 

It  is  tbouiht  that  a  strong  flow  will  bs  tapped  within 

I,  000  ft.  The  sscoad  wJl  will  pr-ibablv  be  located 
pear  Kit  Carson,  oe  the  Kansas  l*c,V  nid  Tb«  cor. 
tract,  oo  both  wells  will  have  been  evimpleted  bv  ano*- 
sW,  It  will  be  reasrmUreci  that  the  original  »nti,<s  m 
apprupr-.aUon  for  artesian  well  i>iploran.ins  in  iiilmlo 
was  squandered  under  Le  Due  •  management,  he 
started  a  well  near  Fort  Lyon,  and  paid  a  heavy  royalty 
to  experiment  in  sinking  with  a  diamond  drill  When 
a  depth  of  only  MOO  fl  had  been  reached  bv  ths  h,ir» 
the  appropriation  was  exhausted.  It  was  estimated  that 
rfsSl!0*  fT*""  could  "•**  been  had  aader  contract  for 

I I,  SOU.  Honator  Hill  ntrtalued  lb*  last  appn  pnatl.a 
from  the  sgncultuml  fund,  ami  is  ounSdent  nf  ilhswts  - 
ing  toe  flowing  well  belt.  If  I 
of  country  now  bam 
verted  luto  lands  for  a 

Ahtx&ia.v  Wxtxa  — The  i 

I^a  vratw-works  w  now  down  to  a  depth  "of 
.60  ft  Mulphur  water  wss  struck  at  716  fl  and  is  still 
flowing.  They  will  continue  to  go  down  until  they 
strike  s  vein  of  good  water. 

VicroaiAff  Watxx  Woaxa- A  return  baa  bsea  is 
of  the  various  Vk-torian  water-works  on  Dae  81- 
18B0,  showing  their  pralliou.,  storage  cs,avclty.  drain, 
age  srea  length  of  sqoedlicU.  msins  snd  letlcolatlons.- 
aau  total  or  estimated  cost.  Tbe  r 
a  total  storage  qapadtv  of  ia,u 


1  well  I 


KLSCTRICITY. 


•UTXBa  AMD  HARBORS. 

The  Iarnr;vxitx.vTa  on  rax  Potomac  Rrvn.— Major 
Peter  C.  Halna,  of  the  Corps  or  EVnglneers,  has  hes-n 
croVrv.1  to  aasum*  charge  of  the  Improvement  nf  ths 
Potomac  River  in  the  vicinitv  of  Washington,  ths 
eetablnbnietit  of  the  harbor  hoes  and  tbe  raising  of  Ihe 
river  flats  proi  Wed  for  in  the  act  approved  August  a, 
lSfoJ,  relieving  Mr.  8.  T.  Albert,  civil  engineer,  who  has 
cbargn  of  tbe  work  at  present  Ms)  ir  Halns  has  tha 
reputati-in  of  being  an  excellent  offleer.  Re  was  for 
■oioe  years  stationed  at  Baltimore,  and  be  has  con- 
structed some  of  the  lighthouses  [n  the  most  difficult 
localities  on  ths  KVirtda  reefs  and  elsewhere.  He  Is  a 
son-ln-lsw  of  Rear-Admirsl  T.  A. 


STRRRT8,  DRAINAGE,  ETC. 

TBI  conuniaslorusrs  appointed  to  prepare  a  plan  for 
disposal  nf  the  sewage  of  Haratoga  Springs  are  still 
engaged  in  the  consideration  of  tile  subject  Ths  Ssrs- 
(ooian  slates  that  they  have  substantially  agreed  upon 
a  plan  for  collecting  the  solid  deposit  to  be  used  for  fsr 
tilisatioo,  letting  pr -" 
Lake.  Ths  details 
fullv  matured. 

Tits  Cincinnati  Board  of  Public  Works  have  awarded 
the  contract  fur  the  construction  of  sewers  in  District 
No  1,  Invuwo  8  (being  nearly  tbe  whole  of  Ward  17), 
to  Cons.  M-  Steels,  at  bis  bid  of  I70.339.S6. 

DaADraoB  or  MiLewv.  BJCx.-Tbe  Citv  Council  of  Mel- 
bourne Is  endeavoring  to  improve  the"  drainage  of  the 
Victorian  metropolis  At  the  lakt  nieellng  of  tbe  coun- 
cil, plans  of  a  drain  for  carrying  off  tbe  6V*t  waters  of 
North  Carlton  and  the  southwest  portion  of  Brunswick, 
estimated  to  involve  a  cost  of  £I0.6o6.  and  plana  or 
underground  drains  for  storm  ester  in  Elisabeth  street, 
estimated  to  cost  iH.KHO,  were  spproved.    It  ' 
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further  roaolvrd  ltd  I  these  plans  should  be  subnilttott  ' 
for  approval  unit  concurrence  to  the  Minister  of  Public 
Wutu  as  bead  of  ti»  dcpsrtment  at  Mrl- 

4iMmo,  with  a  request  that  hi*  might  assist  tho  council 
•toy*  pfrrridlng  ft  moiety  of  tho  fimds  required  for  ttie  ! 
worRs,  end  "credit  the  councils  expend iture  in  this  re*  I 
gard  to-tbe  city  tn  connection  with  any  general  scheme 
and  appropriation  for  rite  sewering  of  tb*  metropolis." 

Busrtox  Scxt>  FOR  Damages.— W.  C.  Pollard  and 
otiers,  tbe  contractors  for  doing  work  upon  the  Moon 
Island  sewer,  bare  brought  suit  sgstiist  the  city  of 
Boston  for  an  alleged  blench  of  contract,  and  tbe  dam- 

ri  claimed  are  Iaau,O00.    The  plaintiff,  claim  that 
city  engineer's  plan-  were  drawn  ar>  negligently  and 
csret-saly  that  they  could  not  perform  tbe  contract  *o- 
'  to  its  terms    TIks*  allegation!  are  denied  by 
wbo  alao  aiea  a  general  denial  to 


River  opposite  Billing* 
flnfebed  trains  cannot  niter  tbe 


Inasmuch  tuj  tbe  bridge  la  not 
_t*r  tbe  town  yet    The  read 
will  be  pushed  to  the  base  of  the  Rocky  Mo — ' 
autumn,  and  train*  will  probably  run  over  a 
•witch  bark  into  Bowman  this  winter. 
The  Kaxsah  City  &  aUr-UH.- Tbe 


City  At 

Menijibia  Railroad  Company  are  pushing  work  on  the 
line  rapidly,  aud  exiiect  to  finish  to  Memphis  early  in 
March.    Mammoth  Hi.ilngs.  Fulton  Curdy,  l«  the  point 


>.,  of  Canton.  0..  at  19,6*6; 
to  be  completed  within  ninety 
Constructing  eighteen  Inch  sewers  in  arwer  dia- 
nl  11. 80  per 


Wrought  Iron  Bridge  Co. 
work  to  begin  at  once  and ' 


lineal  foot,  or 


or  «a,aSH88  (or  the  entire  work, 
.ide  of  May -..from  ~ 
Moore,  at  81. 10  per  liBaal 


of  tbe  road's  entrance  In  Arkansas,  and  Augusta  Station, 
three  milea  north,  will  be  tho  end  of  the  first  divisinn- 
three  contractors  are  now  at  work  on  the  line,  and 
work  la  now  progressing  on  ev»ry  mile  of  the  road.  The 
of  l.ooo  laborera  and  600  team,  .baa  been 


early  in     Tmx  contract  for  the  granite  work  ob  the  { 

monument  at  MohtkvUo.  vi„  In  honor  of  Thon-is*  Jrf- 


RALLR0AD8. 

Tout,  OsTARlo  At  Werteiui.— The  right  given 
»  stockholders  to  tuba  ri  be  for  1 10,000,000  of  tbe 
r  York,  West  Snore  At  Buffalo  Railroad  held  by  It 
was  generally  availed  of.  The  price  waa  AO  per  cant, 
of  tbe  par  Tftlne,  and  place*  #6,000,000  in  tbe  treasury 
of  tbe  company.  rVeponsrs  were  received  from  all,  ex 
■cept  a  few  remote  or  small  Ehareholdei  s.  and  almost  the 
enure  amount  was  taken.  The  terni*  were  iS5  per  cent 
of  tbe  anxowDt  down,  and  the  remainder  in  monthly  in- 
alalltuent*  of  10  per  cent.,  tbe  last  payment  to  be  made 
nm  later  than  Mfty,  1*83.  The  bonds  were  Issued  by 
the  West  Sborv.  Company  to  tbe  New  York,  Ontario  A; 
WrsOfti  in  return  for  tbe  surrender  by  tbe  latter  of  ita 
fran-his*  tmtween  Weehawken  ft  Msddlelown.  The 
New  York,  Ontario  A"  Western  is  akso  granted  a  lease, 
entitling  it  to  use  tbe  line  for  90  years.  This  part  of 
the  road.  It  is  expected,  will  be  finished  and  trams  run- 
ning by  Jan.  1. 

TnR  Oestbwirr  Vallet  Terstiral  Railroad  Con- 
easy  was  n^Mrporated  on  the  14th.  The  company  is 
8j  continue  9B  year*.  Tho  road  la  to  be  constructed 
from  or  near  a  point  in  tbe  center  of  tbe  line  of  the 
Genesee  Valley  Canal  Railroad,  In  the  town  of  Chill. 
Monroe  County,  and  thence  by  the  moat  direct  route, 
tsklng  I"  the  town*  of  Chili  and  Gate*,  to  a  point  in 
tSe  line  of  tbe  New  York  Central  At  Hudson  River 
Ktllroad  about  MOO  feet  w-st  of  the  Intersection  of  that 
road  with  the  Buffalo  Railroad  In  the  town  of  Qatea 
Tne  capital  is  ».r>00  000. 


bridges  of  Iron. 

IROKED.— The  Cfatoago.  St.  Paul. 
Omaha  l.ne  in  Northern  Wisconsin  is 
point  within  HO  mUe*  of  Superior.  The  IIim  will  be 
opened  during  the  next  00  days. 

Ttnr,  extensive  works  In  connection  with  the  terminus 
of  the  Grand  Trunk  Railway  at  Wiarton  will  be  adver- 
tised in  a  few  days.     The  amount  to  be  expended  I. 

rao.ooo. 

The  New  York  At  8ea  Beach  Railroad  la  to  be  sold  by 
the  Sheriff  to  satisfy  two  mortgages,  amounting  to 
about  1434, 000. 

Tax  (Iraad  Trunk  Rail 


i  AocmlSTS.— 0(  tboae  killed  by  railroad 
1  la  Great  Britain  last  year,  by  Games  beyoed 
t-seir  own  aontrol.  tbe  proportion  was  one  to  87.0oO"*B6. 
The  proportion  of  the  injured  wse  one  to  <)80.Mo4.  I  h  e 
totals  were  1UW  pawssngers  killed  and  1.H6*  InUireil, 
and  of  employea  631  klll-1  and  mjured.  Fran, 

t  -tapflisev  stucidee,  and  miscellaneous  causes  death 
c ud>  to  467  penons,  and  injuries  to  B66,  The  rink  of 
travel  is  seen  to  be  extremely  low. 

BtriLDIHO  ArrnnratATioN.— The  amount  appro- 
nnated  for  public  buii. lings  In  dllforent  parts  of  tbe 
rrontrv.  Is  between  §.-,.000,000  and  I6.0oij.000.  Tbe 
v  ii  ii>ns  sums  are  flfty  per  cent,  of  what  It  la  estimated 
will  be  required  In  each  instance.  Ho  the  enntracta  to 
be  let,  with  tbe  real  estate,  will  amount  to  between 
» 10.000.000  and  $1^000,1100. 

ThACaxaTiMO  is  advanai.g  wall  on  the  New  York, 
Lske  Knc  4.  Wotrm  CoaJ  i  Heilnu..!  i.v„„,»j,y', 
Una  from  Alton  to  Johnsanburg,  P«.  Tbe  Mg  hrwlge 
over  tbe  Klnsna  is  considerably  mora  than  half  done, 
and  thev  exnect  to  have  trains  running  In  about  sixty 
dava.  Contracts  have  boon  let  for  the  conslructkiu  of 
tbe  ludsway  At  Clearfleld  Railroad,  £0  tuilea  from 
Ridcwsy  to  Hrockwayville.  Barnes  At  Mi-Kaddeq  are 
th-  chief  contractor-.  Thev  ab»  bold  the  same  rsla- 
Uoo  to  tho  New  York.  l*ke  Erie  ft  Western  Coal  At  Rail 
wav  Company,  mentioned  above.  These  roads  aresitu- 
eteH  in  Eutand  MrKenn  .xiuutlea,  Pa.,  and  a  couple  of 
weeks  ago  tracklayers  were  In  demand.  Nearly  all 
classes  of  labor  were  scarce,  as  men  were  in  demand  in 
the  bark-peelings  and  bay  fields,  at  fit  00  per  day. 

RaILWAT.— A  stock    company    has  been 
t  railway  In  Jacheoo, 


Anxaa»A»- —Article* 
i  &  Br.nkley  Railroad  to 
nty.  to  Briiiklry,  where 
d  en  usage  the  Memphbi  At 
Little  Rock. 

IMKROVXMTXT  OE  THE    HrM^GFlaXD,  KEnXt.HAM  At 

Koi;TBgAinxnj<.— Biluvah,  Iuil  — The  Srinngfleld.  Er- 
flngbam  A:  Southeastern  lias  just  completed  arrange 
meilta  to  put  ita  road  la  Una-class  condition,  and  lo 
bsnld  a  branch  from  hare  to  Indianapolis  for  tbe  pur|ioee 
Of  developing  the  exter-dvc  ctsjl-flelds  of  this  county, 
W  C  I.von,  General  Msn-tger,  Is  now  in  Indianaimlir. 
completing  tbe  details,  and  wo  learn  from  P.  H.  Blue. 
KilAmteSdeut,  that  Charles  Seymour,  tbe  Chief  Engi- 
ne, r,  Is  now  here,  and  a  full  corim  r-f  engineers  will  Tsi 
put  in  tne  field  next  week. 

Dexver  At  Rio  Ghakhe  Kmswox.-Tha  l[uh  «x 
tension  of  tbe  Denver  At  Rio  Grande  Railway  has  been 
c  nmiletod  to  Cimarron,  JiaO  milea  from  Denver  and 
"  s  from  Salt  Lake  City.   As  tbe  company  hat 


Coropany  baa,  it  is  aaid, 
entered  into  an  agreement  with  Mr.  Beneoal  and  tho 
North  Shore  Railway  Company  to  build  a  branch  line 
giving  them  uninterrupted  connection  between  Quebec 
and  Ottawa  lndr|iendent  of  the  Canaila  Parirtc  HaflwAv 
Company.  They  have  also  rescued  the  South  Shoro 
Railway  and  Tunnel  charter  and  tbe  Muntreal  At  ftorel 
Railway,  and  will  embark  all  their  live  freight  for  the 
British  market  at  S»rel  imtead  of  at  Port  Levis. 

The  Canada  Pacific  Railwat.— Work  on  tbe 
Canada  Psclttc  Hallway  construction  baa  now  reached 
367  mllat  west  of  Winnipeg,  and  rails  are  being  laid  at 
the  rate  of  three  milea  a  day.  Tbe  Tbuuder  Bay  sec- 
tion will  not,  it  is  officially  announced,  be  opened  for 
traffic  this  year. 

Tn  N.  P.  R.  R  — Tracxleyiiig  haa  been  resumed  on 
the  Caeeleton  branch  of  the  Northern  Panne  Railroad 
in  Dakota  from  Mawille  to  Larrimore.  On  the  Little 
Falls  and  Dakota  Mac  track  Is  laid  to  Sauk  Centre,  and 
it  is  expected  tbe  line  will  be  completed  to  Morris- N7 
milea— by  Oct.  1.  Track  on  main  line  was  laid  Into 
Billings,  Moat,,  on  the  11th  lust. 

DgCLorrrtn  ax  Awasd  por  DAatAOxa.— MnaracAL, 
Aug.  lb~Tha  arbitrators  in  tbe  railway  case  between 
tbo  local  government  ami  Duncan  McDonald,  tbe  con- 
tractor, have  awarded  the  latter  elllN.oon  damages  for 
tl>e  taking  of  the  Occidental  Railway  contract  from 
him.  McDonald  declines  the  award  as  being  inade- 
quate. 

CONTRACTS  LET. 

A  SraxxT  Contract  I  .at— A  dispatch  from  La  Salle, 
fib),,  of  late  date,  says  :  The  Committee  on  the  bottom 
road  improvements  met  and  awarded  tbe  contracts  to 
tbe  lowest  bidders,  as  follows  :  R  V  Holland,  of  Uttca. 
38.0W  cubic  yards  of  grading.  r7,»l* Ml  :  Geo.  Bmwn. 
of  Peru,  graveling  8,4 14S  cubic  yard*,  11866  ;  rock 
work,  L.  Sanderson,  t3.n77.70.  which,  together  with 
the  M  ,000  to  be  expended  on  the  southern  approach  to 
the  bridge.  wiU  make  a  total  of  *l«,.Vtt!.H8.  This  road- 
way Is  over  a  mile  in  length,  and  crosses  tbe  Illinois 
River  valley  south  of  this  city. 

CoBTRACTa  Lit  fur  Telroraph  Ll sir— Contracts 
have  boon  1st  at  Buffalo  for  the  construction  of  a  por- 
tion of  the  postal  telegraph  line  between  that  city  and 
Chicago,  and  work  on  the  Indianapolis  branch  will  cocfl- 
meuoe  August  SI. 

Cortbact  Let  roR  I  ROE  WoRR.-Remu*!  J.  Cras- 
well.  of  Philadelphia,  has  been  awarded  tbe  contract 
for  tbe  oast  iron  work  of  the  Lebigfa  Vslley  Railroad 
ofacos,  st  Mauch  Chunk,  and  the  large  iron  portion*  for 
the  .Swarthmore  College,  Oelawara  County,  Pa :  alao 
tbe  stable  Sitings  for  the  West  Philadelphia  and  Lorn 
bard  and  South  Street  P.  R.  W.  Co.,  Philadelphia. 

A  Kakras  Railroad  Cortract  Lxt.-C.  Q.  Patter- 
son, a  B-it-jii  capitalist,  has  contracted  to  build  tbe 
Topeka,  Sallna  At  Western  Railroad  westward  fr'ru 
To|»-ka  a  distance  of  ISO  milea  The  IlDe  It  practically 
rr  extension  of  the  Leavenworth,  Topeka  At  South- 
western Railroad. 

Stove  Contract  Let. — The  contract  far  tbe  stone  | 
work  on  the  pubue  buildings  st  Toledo,  Ohio,  has  beeu 
awarded  to  the  Collins  Granite  Company,  of  Hluehill. 

Dredoiro  ConrRAiCTa  Awarded.  — The  New  York 
State  Engineer  has  awarded  the  following  contracts 
For  dredging  10.000  cubic  ynrds  of  rartb  and  sand  at 
Cab  kill  Creek,  lo  P..  M.  Pern,  at  13.  H  cents  per  cubic 
yards;  for  dredging  the  same  amount  at  New  Balti 
more,  to  P.  W.  Myers,  at  H  cento  per  cubic  yard;  for 
dredging  15,000  cubic  yards  at  Troy,  to  R.  M.  Payn,  at 
SO  cants  per  cubic  yarn. 


fersoo,  has  beeai  awarded  to  Dominic  Mi-Monamin|  of 
Washington,  for  I^BUO  The  contract  for  the  iron 
work  of  the  fane*,  etc,  ha:,  been  awarded  to  the  Manlf 
ft^Coopnr  Manufacturing  Company,  of  Philadelphia,  for 

David  V.  Howell  of  New  York  City  was  awarded  the 
contract  for  the  construction  of  a  Ilie-aavlng  station  at 
Gale  Beach,  N.  J.,  his  bid  91  l.SKT.  being  the  lowest. 

There  wss  a  large  attendance  of  contractors  at  the 
District  Commissioners'  office  on  Saturday,  llitb,  to 
witness  tbe  opening  of  bid*  for  the  extensive  street 
work  recently  authorised  by  approprtstlarui  by  Con- 
gress. The  sireeta  and  avenoes  to  bo  rmproved  havo 
orsin  heretofore  published  in  Thr  Republican,  The 
bids  were  opened  bv  Lieutenant  Greene.  Auditor  Vin- 
cent, and  Chief  Clerk  J.  C.  Rock,  and  were  as  follows  : 
Paying  with  asphalt  block  |s>rt1ons  of  Fifteenth  west. 
Fourth  east.  Twsntv-nmth  west;  ladders,  William  Hie- 
scy,  $S  SO  per  vard  :  Patrick  Malooey,  tU.10  ■  Jeu.es 
Reynold.,  fc.36,  «8.3fi.  »S.:»  ;  John  Cudmore  At  Co., 
KsUL  tS.-il.  tli.80.  Improving  North  Capitol  street 
from  E  to  K  streets,  Thomas  Joyce,  19  certs  for  grad- 
ing, etc.:  Jsmes  Reynolds,  17  cents;  Eartbolorcew 
Rcadon,  16  cents  ;  W.  EL  Malar,  SI  cents  ;  for  Improv- 
ing F  street,  from  One- half  anil  FiAirand-a-half  sonUi- 
weat,  P.  Maloney,  18  cents  :  W.  H.  Malilsr,  HI  cenu  ; 
Thomas  Joyce,  1 M  cents  ;  James  Reynolds,  17  cents, 
LAVISH  ARrVALT  FATEstRRTR 

on  portions  of  New  Jersey  avenue,  Masaachosetts  ave- 
nue, Rhode  Island  avenue.  New  Hsrruishtre  avenne, 
and  Pennsvlvania  avenue.  Ftf  th  street  east,  M  north, 
Twenty-sixth  west,  and  Tnlrtvthlrd  west,  all  of  which 
will  be  relieved  with  asphalt  except  between  tile  car- 
tracks  where  granite  blocks  will  be  used— H.  L  Cran- 
ford,  |2  Sii  for  aspbnlt,  04  cents  for  granite  blocks  !  A. 
I-  Barber,  asphalt,  12.25  ;  granite  blocks,  1*3  uenta 
Repairs  to  bituminous  pavements—  H.  L  Cranford  and 
tb*  bidder-,  the  former  being  tbe 
f  reported  as 


now  in  operation  about  1HH  miles  of  road  extending 
eastward  from  Salt  Lake  City  less  than  800  miles  re- 
mslns  to  be  built  to  complete  the  oonoectioo  In  this 


link.  Tbe  grading  Is  nearly  fiuithedt  and  the  ureistrs- 
ade  lor  rsnii  track -laying  lllillcate  thnt  this  new 
i  line  wDl  be  opeiswl  by  Dee.  81. 


New  Iijjsoib  Rnsn  —  Articles  of  asKiclatlon  were 
Hied  for  tbe  New  York  At  Council  Bluffs  Railway  cam 
ptny,  capital  stock  1485,000:  iuc  irporators,  Isaac  B 
Jymer  of  Fort  Wayne  and I  j.mea  n.  Martin.  Ai, 


ivm petition  of 
of  bridges  over  tba  Danube,  to 
the  Kiirfeudje-Tchemavoda  Una  with  that  of  Bucha 
rest  Ketettel  will  shortly  be  opened  at  Bucharest.  Al 
ternatlve  projects  for  connecting  these  lines  by  means 
of  a  tunnel  under  the  river  will  sl*>  be  oo«etiler.«1 
Prlsra  smounlmg  Ui  liHJ.tsa)  francs  will  be  given  for 
the  beet  bridge  plans,  aud  oO.OCO  francs  for  those  of  the 
•  The  bridge  works  arc  estimated  at  about  twenty 


THE  RESULT  OR  THE  ftCHXnri  IXtt 

the  following  :  For  paving  with  asphalt  blocks,  Peter 
Maloaay'a  aggregate  wss  ».'l0,U0>l.r>J,  tbe  others  being 
respertiveJyiteS.SSO  80.  by  WUllam  Uuisey  ;  RAl.oHl. 
J.  E  Reynolds;  134,159. «,  John  Cudmore.  For 
paving  with  asphalt.  A-  L  Barber  was  the  lowest  bid- 
der forth*  work  on  New  Jersey  svenue.  New  Hampshire 
avsnus,  Peno.ylvania  avenue.  F.Turtrcnth  street  west. 
Second  street  east,  D  street  scsjtbeest.  Filth  street 
southeast,  M  street  northwett,  and  Thirty-third  street 
iioi-thweet,  H  I*  Crsnford  was  the  lowest  fi>r  Mews. 
rliuM'ttsavrnuR  and  Rhode  Island  avenue.  The  com- 
mittee will  report  on  the  other  work  to-day. -Potto**! 

BRIDGES. 

Ar  laroRTART  Bridor  at  Lowell  Brurr.— At  three 
o'clock  on  the  6th,  the  Central  Bridge  in  Lowell,  across 
the  Merrimnc  River,  was  destroyed  T>v  fire.  It  connected 
CentralviUe  with  the  main  part  of  the  city,  and  as  the 
nearest  bridge  now  left  is  about  8  milea  distant,  great 
Inconvenience  will  be  experienced.  Tbe  lira  canght 
from  a  portable  engine  used  by  the  Booli  Cotton  Milk 
in  laving  the  foundation  for  a  mill  which  they  are  ex- 
tending; Into  the  stream.  Tbe  first  bridge  at  this  point 
wosbmlt  bv  a  chartered  bjl]  company  m  1836  Tbe 
Htv  --curml  and  mads  it  free  In  IXS.\  paying  tae.lKSl 
as  damages  and  costs.  The  structure  waa  rebuilt  in  1SW 
at  a  cost  of  »34.0(X).  It  waa  a  wooden  covered  bridgs, 
sUndLng  isu  two  piers,  besides  eod  abutmeBts.  ll  had 
bxrnile  Uiaitisiuale  t,*r  the  public  need,  Slid  a  raMullon 
paaMid  the  City  Council  Ust  year  tn  rel«lld  with  Iron  at 
on  early  date.  This  disaster  will  expedite  the  work. 
Another  iron  bridge  is  In  progress  about  half  a  mile  up 
the  e  tree  in,  hut  cannot  be  utilised  for  several  months. 
A  cheap  temporary  pontoon  bridge  has  been  hastily 
constructed  from  the  debris,  which  Is  used  by  pades- 
trians. 

At  a  special  meeting  of  the  City  Council  on  the  5th. 
a  resolution  was  passed  to  prooeel  at  once  with  the 
building  of  a  new  iron  bridge,  to  replace  the  Central 
Bridge,  not  to  cost  over  $100,000.  Its  length  m  685 
feet.  The  city  Is  now  running  a  steam  tug  for  free 
transportation  of  the  public. 

A  Loro  Bridor  —The  Perssacola  At  Atlantic  Railroad 
bridge,  over  Reoenibia  Bay.  Fta,  two  miles  and  a  quar- 
ter long,  is  finished. 
Mat  Bridor  tor  Rock  River.— An  election  will  be 
to  decide  Ibe  qoes- 


The 


the  Uth  lust-  tba  last  rail 


tb*  Northern  pacific  Railway 
:i  Hi,  Paul  and  tha 


i  crossing  of  th*  Yallowstoo* 


The  eontracu  for  tbe  grading  of  th*  Silver  City.  De- 
nim u  At  Pnciflc  Rallnsid  l»-tw.*n  Jlemlng  awl  Silver 
City  were  Vet  last  wee*.  It  Is  expected  that  tbe  rood 
will  be  in  operation  by  the  first  of  next  spring. 

Tee  foil  u«  ing  contracts,  war*  awarded  at  tCansat  City 
OU  tba  ethbj  tbscltj  (ftgiuw;  Bluff  at,  hrWga  «n  Vba 


strux:t  a  bridge  across  Rock  River  at  that  plsce, 

A  PEKRSTLVARIA  H  HI  DOE  COsTTAKY  iRt-ORroRATgD. 

—A  charter  was  issued  to  the  Bradford  Bridge  Com- 
pany, of  Pittsburgh,  which  proposes  the  erection  of  a 
bjjJj!* tYrsoT>oob*  Y"0Khk«l,",-T  *'  BrRdfnrd.  Capital 

meKXEL,LANF.OTJ8. 

The  Geo.  D.  Webb  Granite  Co.  haa  purchased  tba  en- 
tire granite  works  of  Mr.  R.  L.  Angier,  of  FltiK  ilUsiu 
Deis.t,  N,  H.,  ai>d  has  greaUy  enlarged  It.  fncllhTes  for 
qiusrrylng  by  intmdoeing  steam  drills,  ste.m  der- 
ricks, etc.,  and  is  building  new  sheds  to  employ  mora 

The  Court-house  of  Randolph  County,  Missouri,  at 
Hunteville.  Isss  been  burned  lo  the  ground.  Tb*  build- 
ing cost  |x:i,i*».  aisd  was  InMtred  tor  810.000. 

Tux  new  iiusnplng  engine*  of  Use  London,  Ont,  i 
works  were  starusl  on  tbe  loth, 
llartarsd  to  KUky.  of  UnrollWn 
I  for  il000,i M  saleota  par  day, 
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ASKING  FOR  AN  AQUEDUCT. 

Public  Worki  Commissioner  Hubert  O. 
•on  sent  to  Mayor  Oraw.  Ihursday.  the  q 
report  of  the  work  dew  by  hi*  department  during 
the  three  months  ending  Junr  30  last.  The  total 
expenditures  for  the  uu  irter  amounted  to  $1 . 133,  - 
1M.1V,  making  a  total  of  $2,071, 397. *fl  sinoe  Jaou- 
arjr  I,  During  the  quarter  1  13  contracts  of  various 
kioda  were  made,  the  total  estimated  coat  of  which 
was  fl.a05.3ta.23.  The  number  and  coat  of  con- 
tract* entered  into  from  January  1  to  June  SO  were 
-*T  double  those  for  the  name 


name  period  in  any  of 
Regarding  the  water 
ipeon  report,  thai  at- 


though  the  rain-fall  for  the  Unit  nix  months  of 
1883  in  the  Croton  and  Bronx  River  valley*  waa 
from  1.85  to  3  inches  lean  than  in  188l|  vet  ^Tv»- 

l3  waTgraa^than^l^yel^Trio  rep  .rte» 

MnHti 

"  The  average  surplus  of  waU*r  running  over  the 
Croton  Dam  into  the  Hudson  River  during  the 
past  six  mouths,  above  the  quantity  irwuired  to 
Oil  the  reservoirs  and  lakes  and  to  keep  the  acque- 
duct  running  at  ita  full  capacity,  waa  500,000,000 
per  day.    Our  aqueduct  waa  therefore 


able  to  deliver  only  one-sixth  of  the  supply  which 
might,  with  sufficient  storage  ami  conduit  capa- 
city, have  been  brought  to  ths  city.   If  «•  had 


Niagara  Falls  instead  of  the  Croton  River  lo  draw 
upon  we  could  not,  until  we  have  another  aque- 
duct, receive  in  the  city  and  deliver  one  drop  of 
water  more  than  we  are  now  distributing.  The 
aqueduct  has  delivered  without  Interruption  a 
little  over  95,000,000  gallons  of  water  per  day, 
which  is  all  that  can  safely  be  passed  through  it. 
The  same  quantity  has  been  delivered  tor  the  past 
10  years,  and  when  the  population  waa  several 
hundred  thousand  leas  than  now.  and  complaints 
of  inadequate  pressure  prevailed  even  then  in 
some  parts  of  the  city.  Yet,  judging  from  oom- 
'ved  by  the  department, 
1    who  do 


plaint 
there 


ENGINEERING    NEWS  AND 


August  26,  1862. 


quantity  of  water  available  far  use  in  the  city,  tbe 
growth  in  consumption  of  water  entailed  by  the 
growth  of  the  city  in  population,  building*,  com- 
merce and  manufactures,  must  produce  a  cor- 
responding decrease  in  the  fnroc  or  head  with 
which  the  watcrcan  bedelivejed  in  the  house*.  The 
warn  ng  that  this  constant  decrease  of  force  is 
inevitable  until  a  new  supply  can  be  brought 
in  has  been  repeated  by  the  department  again  and 
again ;  but,  whatever  attention  it  may  have  re- 
ceived from  the  general  public,  it  seems  that  little 
heed  la  paid  to  it  by  tbe  authorities  to  whom  we 
hare  to  look  for  power  and  mriinn  lu  iuereaae  the 
supply.  It  is  believed  that  a  eery  large  majority 
of  the"  people  of  tbe  city  are  convinced  from  their 
own  observation  and  reasoning,  aside  from  any 
statement*  or  aiguments  of  the  department,  of 
the  immediate  and  imperative  necessity  of  an  ad- 
ditional aqueduct;  but  the  bill  for  ita  construction, 
which  had  the  approvaf  of  the  Mayor,  the  Con- 
troller, the  Counsel  to  tbe  Corporation,  and  Che 
nmiwMonnr  of  Public  Works,  and  passed  the 
ate  and  Assembly  in  18*1.  failed  to  receive  the 
the  Governor,  and  at  the  last  session 
ilature,  although 


approval  of 

of  the  Legislature,  Bltboug 
Governor's  main^i  jection. 


to  meet  thi 
in  the  hand* 
to  a  vote  in  either 


"The  predominance  of  commerce  in  the  life 
and  business  of  New  York  ia  so  great  that  people 
lose  sight  of  the  fact,  aa  shown  by  the  census  of 
1970  and  1kW,  that  in  the  value  of  ita  manufac- 
tures it  far  exceeds  any  other  city  and  county 
is  the  United  States.  Abundant  water  supply  is 
so  nsential  a  requisite  for  manufacture*  that  a 
deficiency  of  supply  will  surety  reduce  the  city  to 
the  second  and  possihly  to  the  third  orfourth  rate 
aa  a  manufacturing  center.  People  from  other 
cities.  States  and  countries  cannot  understand 
why  the  Metropolis,  with  its  vast  properties  and 
interests,  should  hesitate  to  avail  itself  of  tbe 
comparatively  simple  and  inexpensive  means 
of  securing  an  abundant  supply  of  the  purest 
wtiter  bv  constructing  another  aqut-duct  from  the 
Croton  River.  Boston,  Philadelphia.  Baltimore, 
Chicago.  St.  Louis  and  other  cities  greatly  Inferior 
to  New  York  in  population,  wealth  and  impor- 
tance, whk-h  have  also  had  tbe  experience  nf  out- 
growing their  water  supply,  have  promptly  met 
the  emergency  br  the  construction  of  new  works 
nnder  far  greater  difficulties  and  proportionately 
greater  expense." 

At  tbe  close  of  the  quarter,  there  were  in  the 
city  IW3  miles  of  distributing  water  pipes,  with 
5,4*>  Mop  cocks,  6,818  fire  hydrants,  and  M"» 
meters.  Figures  are  given  of  the  amount  of 
work  done  in  repairing  and  strengthening  tbe 
aqueduct*  and  on  the  Bronx  River  reservoir  and 


shows  M  separate  structures  intricately  interlaced 
at  the  spot  named  and  are  described  aa  follows: 

"Sewers,  gaa-pipe*.  water-pipe*,  ateam-plpe*. 
electric  and  pneumatic  tubes,  sewer  basins  and 
culverts,  and  the  appurtenances  of  these  different 
works.  It  presents  only  tlie  average  condition s 
encountered  in  roost  of  the  streets  in  tbe  lower 
pan  of  the  city.  Thereare  numbers  of  places  where 
tbe  underground  structures  are  more  numerous 
and  complicated.  The  matter  which  is  the  mart 
frequent  cause  of  complaint  and  misunderstand- 
ing on  the  part  of  the  citizens  is  tbe  restoration  of 
pavements  over  excavations.  The  first  replace- 
ment of  the  pavement  over  the  trench  is  not  in- 
tended to  be,  and  cannot  be  mule,  of  a  permanent 
character,  bemuse  more  or  less  settlement  of  tbe 
soil  and  pavement  must  always  occur.  After 
•uch  settlement  the  companies  aie  required  to  re- 
lay tbe  pavement,  and  to  relay  It  again  aa  often 
as  necessary  for  one  year  until  It  is  firmly  and 
evenly  restored.  They  will  be  held  to  the  strict- 
est fulfillment  of  this  obligation." 

"  The  annexed  diagram  showing  the  uoder- 
lirounii  structures  .it  the  junction  of  flajSMU 
Broad  anil  Wall  streets,  give*  an  idea  of  the  diffi- 
culties to  be  contended  with  in  laying  two  com- 
plete systems  of  steam-pipes  in  the  streets  under 
the  direction  of  rival  companies. 

Tbe  report  states  that  on  June  SO  tbe  total 
length  of  sewers  south  of  the  Harlem  River  was 
888.83  miles,  with  t.S17  receiving  basins.  Tbe 
total  number  of  public  gas  lam|ie  in  the  city  was 
2S.8B8,  and  there  waa  72  electric  lights.  During 
the  mouth  of  June  408.287  person*  visited  tbe 
public  baths,  of  whom  138.188  were  females.  Tbe 
Water  Register  collected  during  the  last  quarter 
W71.5S4.M.  of  which  *4W,**9.ii2  was  for  Iroton 
□U.  The  other  revenue*  of  the  depart- 
lounted  to  ** 


On  April  1  there 
gaged  in  repairing  pav 
and  81  carts  on  June  30. 
ing  tbe  quarter  In  200  places. 

"The  operations  of  the  steam  companies  give 
occasion  to  refer  again  to  the  great  difficulty  of 
keeping  our  streets  in  proper  condition  with  so 
many  and  various  structures  under  their  surface, 
and  «uch  frequent  removals  of  pavements  and  ex- 
cavation* of  the  soil.  The  penults  Issued  to  these 
companies  during  the  present  season  enumerate 
thirtv-three  different  locations,  each  including 
from  one  to  five  Mock*  of  streets  to  be  excavated 
for  laying  pipes,  all  in  the  section  of  the  city  be- 
low Chamber*  street,  in  which  there  is  probably 
more  business  and  traffic  concent  rated  than  in  any 
other  equal  space  in  the  world.  It  is  not  surpris- 
ing that  this  work,  carried  on  under  such  circum- 
stances, should  have  caused,  and  does  cause,  great 
inconvenience  and  annoyance  to  the  people,  and 
gives  rise  to  many  complaints;  but  some  of  the 
complaint*  are  very  unreasonable  in  attaching  un- 
deserved blame  to  this  department.  The  depart- 
ment exercise*  alt  its  legitimate  power  with  vigi- 
lance and  energy  to  have  the  work  so  conducted 
as  to  reduce  the  inevitable  evils  accompanying  it 
to  the  smallest  possible  limit.  Skilled  and  careful 
mechanics  are  placed  by  the  department  as  in- 
spectors over  each  work,  their  services  being  paid 
for  by  the  companies.  Full  and  minute  instruc- 
tions accompany  the  permits  to  meet  every  con- 
tingency that  may  arise  in  the  progress)  of  tbe 
work,  and  to  secure  complete  restoration  of  the 
streets,  protection  to  public  structures  witb  which 
it  comes  in  contact,  and  aa  little  interference  as 
possible  with  public  travel.  Some  complainants 
treat  the  matter  as  though  this  depart  nu-.nl  were 
toe  cause  and  originator  of  the  whole  work, 
whereas  it  is  carried  on  by  private  corporations 
under  franchises  granted  by  the  Common  Council, 
and  the  department  has  only  a  certain  limited  su- 
pervisory power  in  regsrd  to  it." 

Accompanying  this  portion  of  tbe  report  is  a 
large  and  interesting  diagram  isee  preceding  page) 
showing  the  underground  pipes  at  the  junction  of 
Nassau.  Broad  and  Wall  streets,  giving  an  idea  of 
tbe  difficalliea  to  be  contended  with  in  laying  two 
in  the  street*  tin- 


WHAT  CONSTITUTES  A  PUBLIC  NUISANCE, 

A  fence  was  built  across  a  street  in  1832  by  a 
railroad  company,  and  in  1WI  an  owner  of  one  of 
the  bouse*  on  the  «treet  filed  a  bill  in  equity  to  en- 
join tbe  company  from  maintaining  the  fence,  on 
the  ground  that  It  waa  a  public  nuisance.  The  bill 
was  dismissed  for  two  reasons,  set  f«nh  by  the 
Pennsylvania  Court  of  Appcala  as  follows  :  1.  A 
court  of  equity  will  not  protect  a  person  against  s 
public  nuisance  unless  he  shows  that  he  suffers 
some  special  injury  -.  if  hi*  Injury  i*  that  only 
which  lit  suffered  by  tbe  public  generally,  he  can- 
not procure  an  injiinc  Ion.  2.  In  thi*  case  the 
|  complainant  has  been  contented  with  the  condi- 
tion of  the  street  for  nearly  thirty  years,  and  he 
has  slept  -,,  long  upon  his  alleged  i'njurv  that  he 
cannot  find  relief  in  equity.  To  fail  to  assert  a 
right  promptly  is  to  forfeit  the  privilege  of  en- 
forcing it  in  equity,  and  here  the  dt-lav  has  been 
so  long  continued  that  that  alone  is  sufficient  to 
deny  the  relief  asked. 


ENGINEERING  PROGRESS  IN  CHINA. 


Another  few  years  will  probably  see  the  vast 
empire  wholly  opened  up  to  foreign  enterprise, 
to  become  a  receptacle  for  the  surplus  energy  and 
wealth  of  the  Wsst.  It  is  partially  so  already, 
but  each  year  from  now,  will  dawn  upon  an  ever 
advancing  and  more  enlightened  empire.  With 
this  prospect  in  view,  it  is  desirable  that  England 
should  be  thoroughly  on  fait  with  every  phase  of 
the  industrial  revolution ;  engineers  especially, 
those  to  whom  of  necessity  win  fall  the  task  of 
ili.* interring  China's  magnificent  subtenaneou* 
riches,  should  be  most  thoroughly  posted  in  every 
particular  relating  to  Chinese  Industry  and  policy, 
otherwise  others  may  step  in  and  reap  the  rich 
rewards  that  should,  it  is  not  too  much  to  say,  be 
ours  by  right  of  inheritance.  To  many.  wh«sie 
time  has  heen  chiefly  devoted  to  watching  the 
currents  of  events  so  rapidly  pas*  ing  in  Europe 
and  America,  the  progress  made  by  China  during 
the  past  ten  years  will  appear  little  short  of  as- 
tonishing. To  some,  indeed ,  accustomed  to  look 
upon  its  inhabitant*  as  a  race  of  strange  barba- 
rians, the  industrial  conquests  won  since  the 
Chefoo  treaty  was  signed,  will  read  very  much 
like  a  dream — too  good  to  be  true.  Nevertheless, 
the  progress  recorded  in  Blue-books,  Customs' 
report*,  and  Shanghai  journals,  is  real  and  tan- 
gible. Briefly,  how  does  the  matter  stand  at 
present  f  The  mining  problem  has  liven  effectually 
solved  in  Us-  mih  .  s  ful  working,  with  foreign 
machinery,  of  the  Kclung  and  Knipilig  collieries  ; 
a'i«>  by  the  application  of  foreign  machinery  to  u 
fox  of  tin-  many  coal,  iron  and  copper 
mines  knuwu  to  exit  I  in  various  direc- 
tions thoughout  the  empire.  Telegraphy 
ho*  grown  quite  common — a  sort  of 
every -day  affair  since  the  construction  by  tbe  Great 
Northern  Telegraph  Comtiany,  of  the  double  wire 
with  Tleustin.  The 


a*  possible  that  chosen  by  the  engineer  of  the 
Grand  Canal,  along  the  edges  of  which  tbe  posts 
are  mostly  erected.  Its  total  length  is  said  to  ex- 
ceed six  hundred  miles.  Several  shorter  lines  have 
also  been  constructed  connecting  different  com- 
mercial centres;  while  at  Shanghai  and  elsewhere 
the  multiplicity  of  telegraph  posts  is  fast  becom- 
ing a  nuisance  if  not  a  positive  source  of  danger 
to  foot  passenger*  and  vehicles;  any  way,  the 
matter  is  evoking  repeated  complaints  in  the  En- 
glish printed  paper*,  more  than  one  among  which 
sides  with  the  complainant*  against  the  telegraph 
companies.  The  Shanghai  ana  Tieustin  main  line 
is  remarkable  for  the  fact  that  it  was  practically 
ordered  and  paid  for  by  the  Imperial  Chinese  gov- 
ernment, the  object  in  view  being  more  strategic 
than  commercial.  But  for  the  Ruaso-Chinese  em- 
broglin  thi*  great  awl  far-reaching  achievement, 
inlgtit  have  remained  tin  perfected  for  years.  That 
danger,  and  the  disadvantage  the  government 
found  themselves  placed  in,  through  the  absence 
of  speedy  intelligence  from  the  provincial  capital 
cities,  led  to  the  immediate  construction  of  tele- 
graph- communication  between  the  northern  and 
.southern  provinces.  A  shorter  line  connect* 
Tientsin  and  Taku,  and  another  Is  eontein plated  be- 
tween the  former  city  and  Pekin.  Even  in  the 
island  of  Formosa  the  chief  towns  are  In  commu- 
nication, and  so  rapidly  are  the  posts  being  put  up 
I everywhere,  that  Mr  1  s  ring's  anticipation  in  the 
j  Imperial  Maritime  customs  reported  for  the  Tear 
1KHQ,  that  "after  one  wire  has  crossed  the  high 
walls  of  the  capital,  the  telegraph  will  prove  in 
China  as  irresistible  as  it  did  In  every  other  country, 
and  that  its  meshwork  will,  before  the  cloae  of  the 
century,  expand  all  over  the  empire,"  is  likely  to 
be  realized  even  sooner  than  he  expected.  Or 
«'  csf  owe  /r  vmnier  Jul*  7111  confc,"  hp  adds.  Since 
June  18,  1881 ,  when  tlteac  words  were  penned,  the 
first  great  step  and  several  smaller  ones  have  been 
taken:  astonishing  progress  ha*  I  wen  made. 

Nor  ia  the  suiter  science— telephony— a  complete 
stranger  in  a  strange  land.  At  Shanghai,  many 
public  buildings  ana  merchant's  offices  are  con- 
nected :  an  exchange,  has  been  started  ;  while  at 
the  annual  general  meeting  of  the  Shanghai 
General  Chamber  of  Commerce,  held  April  6th 
last,  the  President,  Mr.  F.  R  Forbes,  waa  able  to 
announce  the  pleasant  new*  that  Mr.  Tang  King- 
Sing  had  ul. t aims)  official  sanction  from  the  vice- 
roys of  Chihili  and  Nanking,  lo  have  tin-  telephonic 
communication  between  the  town  and  the Sicca- 
wei  Meterological  Observatory  presided  over  by  the 
Rev.  Marc  neschevrens,  for  the  purpose  of  weather 
report*.  Elsewhere,  the  telephone  is  not  unknown :  . 
indeed,  it  is  being  set  up  in  nearly  all  Hie  towns 
where  foreigner*  reside;  still,  for  all  the  great 
signals  noting  the  progressive  spirit  now  among 
this  Oriental  race,  one  must  folios-  out  the  annals 
of  Shanghai,  where  perhaps  one-half  the  total 
EurojieanB  are  centred. 

Having  mentioned  the  name  of  Mr.  Tong  King- 
Sing,  the  foremost  of  native  pioneers  in  the  cause 
of  progress  and  scienre,  it  will  not  be  irrelevant  to 
pay  a  passing  tribute  to  the  great  work  accom- 
plished by  thai  enlightened  Chinese  gentleman. 
To  him,  and  to  Ida  Influence  over  the  mind  and 
purse  of  Si  Hung-Chang,  one  of  Chirm's  most  pro- 
gressive spirits,  the  empire  entirely  owes  its  prea- 
i  ent  enviable  maritime  position.  Tbe  China  Mer- 
chants' Steam  Navigation  Company — a  native  en- 
|  tcrpriac  already  possessing  thirty  steamers,  with  an 
"Kgregatc  tonnage  Iwtween  twenty  and  twenty- 
five  thousand  tons,  and  which  last  year  sent  the 
dragon  flag  firing  merrily  up  the  Thame*— -was 
wholly  conceived  and  carried  out  by  this  enter- 
prising engineer.  He  still  retains  the  position  of 
managing  director,  although  his  time  must  he 
seriously  occupied  with  his  other  numerous  ad- 
venture*. This  country  is  also  indebted  to  him  for 
the  Innovation  of  the  telegraph  and  telephone,  for 
the  favorable  solution  of  the  mining  difficulty,  for 
the  successful  workingof  the  Ksiplng  coal  and  iron 
measure*,  and  for  the  owning  up  of  11  dmen  other 
valuable  deposits.  To  him.  also,  we  may  rightly 
ascribe  the  revolutionizing  of  the  Chinese  navy 
through  the  supcrceseion  nf  the  antiquated  war 
junk,  by  t  lie  European  irnnel.nl  steamer;  nor  would 
It  be  any  exaggeration  to  say  that  without  Mr. 
Tong  King-Slug  and  hU  powerful  onadjutcrs,  the 
viceroys  of  Chihili.  Nanking  and  Kansuh,  foreign 
machinery  and  steam  might  yet  have  been  un- 
known to  their  countrymen.  History  will  alio 
couple  the  name*  of  the  late  She  Pao  (  hen.  Hi 
Hung-Chang  and  Tong  King  Sing  with  the  Intro- 
duction of  railways  and  tramway*  into  the  em- 
pire. That  unfortunate  little  enterprise,  the 
Woosung  Railway,  was  conceived  by  these  and 
kindred  spirits,  and  the  two  latter  are  still  unre- 
laxing  in  their  efforts  of  development.  Nor 
will  their  appeal*  Is?  long  made  In  vain. 
Necessity,  the  mother  of  invention,  and,  a* 
economists  sny  the  prime  muse  of  civil  progress 
will  com|iel  the  throne  to  authorise  railroads  at  no 
distant  day.  Progressive  China  already  clamors 
for  tbetu.  while  strategical  difficulties  encountered 
during  the  Russian,  Jatunew  and  Corean  ex 
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this  subject  on  the  I  Oth  of  Jane.  1881,  ran 

It  is  no 


estab- 


not  far  from  becoming  one, 


that  in  tike  course  of  the  past  rear  a  strong 

litics 


. — .  prompted  by  tbe  political  and  military 
difficulties  of  the  moment,  <r»  »rt  on  foot  in  favor 
<>f  it*  introduction;  that  all  issuable  advantage* 
and  disadvantage*  of  the  institution  were  freely 
■ad  exhaustively  discussed  bv  the  loading  states- 
men of  tbe  empire;  and  that  even  many  memorials 
(•caring  on  thii  interesting  subject  were  deposited 
on  the  steps  of  the  throne. 

That  a  decree  ordering  or  authoring  tbe  con- 
struction at  railways  would  change  the  whole 
political,  military  and  commercial  status  of  the 
Empire  no  one  conversant  with  the  history  of  the 
past  sixty  years  cnuld  doubt.  China  is  still  con- 
sidered by  many  an  heingSOO  Team  behind  the  coun- 
tries  of  the  W««t.  The  discussion  that  marked 
proceedings  last  year  sufficiently  proves  that  China 
getting  aware  that  now-a-daya  she,  too,  must 
follow  in  the  wake  of  nation*  in  order  to  hold  her 
own  m  the  hour  of  competitive  test-  Discussion, 
it  la  true,  has  for  the  present  ceased,  I  nit  there  arc 
«lKiia  that  s* H>n  it  will  ),.  n-w..-l  ;u..l  ,.u. ••■  revived 
•t  will  lead  to  action. 

This  U  nothlngbut  the  truth;  truer  to-day  than 
when  written.  This  discussion  is  being  revived, 
and  next  year,  even  this,  ma  v  see  some  action 
taken.  Despite  tbe  fate  that  attended  the  tor 
W  oosung  Railway,  which,  IsuiUhrd  from  Shang- 
hai, now  lies  itncured  for  in  a  ricketty  gislowo  on 
the  shore*  of  Formosa,  a  victim  to  each  insetting 
tide,  the  era  of  railways  in  China  Is  near  at  hand. 
Then,  and  not  till  then,  will  commence  in  earnest 
the  task  of  disrmlwweling  her  magnificent 
wealth. 

Gas  works  arc  likewise  becoming  acclimatized 
in  China,  and  Tientsin  and  Foochow  are  just  now 
in  a  fever  of  expectation  at  the  prospect  of  gas 
works  at  an  early  date.  Still  it  is  just  possible 
that  the  marked  advance  made  by  eh-ctricity  dur- 
ing the  past  few  years  may  arrest  this  progress. 
Capitalists  are.  as  a  rule,  too  shrewd  to  advance, 
wy  for  any  enterprise  which  a  few  years  may 
largely  superseded  by  a  superior  system  of 
lighting.  Moreover,  the  present  high  price  of 
<-•  «il  In  the  commercial  centres  of  China,  places 
the  gas  companies  at  a  terrible  disadvantage 
when  competing  with  their  formidable  rivals.  At 
existing  rates  the  Shanghai  companies  have  to 
charge  four  times  aa  much  a*  In  England,  and 
even  then  their  profits  are  not  enormous.  This 
disadvantage  will  doubtless  be  removed  during 
the  next  few  years,  when  the  native  coal  mines 
ooow  to  be  worked  in  earnest. 

In  this  place  it  may  be  well  to  allude  to  the 
kindly  disposition  displayed  by  the  Chinese  in  re- 
gard to  lighting  arrangements.  Although  natur- 
ally toorsKir  aa  a  rule  to  avail  themselves  of  gas 
(at  18.50  per  1,000  ft.)  they  have  from  the 
very  first  appreciated  the  great  advantages  pos- 
Htwiind  by  Western  methods.  Both  the  Shanghai 
( >as  Company  and  La  Compagme  du  Gaz,  a 
French  undertaking,  were  popular  with  the  pro- 
vincial authoritim,  meeting  with  official  support 
from  their  earliest  conception.  (Commercially, 
■an  well,  lioth  have  proved  fortunate,  the  Tea  100 
sihares  being  in  each  rase  quoted  at  over  (0  per  cent, 
premium.  More  notable  still,  the  Kalping  coal 
mines,  sixty  miles  N.  N.  E.  of  Tientsin  are  illum- 
inated with  gas  supplied  from  gasometers  ac- 
tually constructed  at  the  company's  workshops. 
As  If  this  achievement  was  insufficient,  the  Chi- 
nese  Engines-ring  A  Mining  Com|suiy,  to  whom 
those  rich  coal  and  iron  deposits  belong,  have 
built  their  own  locomotives  in  view  of  tbe  ex- 
pectant withdrawal  of  existing  orders  against  its 
use.  Although  little  attention  has  been  attracted 
by  tills  fact  here,  it  is  not  without  its  meaning. 
I*o  one  should  forget  that  the  enterprise  named  is 
'  r  supported  with  the  influence— and  with 
'  si,  it  k*  believed — of  Ills  Excellency 
Si  Hung -Cluing,  one  of  China's  most  powerful 
ministers.  It  Is  scarcely  probable  he  would  author- 
ise the  building  of  locomotives  at  what  may  lie 
terord  his  own  works,  were  tbe  present  policy 
li  kely  to  obtain  for  king. 

Before  passing  from  the  railway  question,  it 
may  be  mentioned  that  a  line  is  contemplated  be- 
tween Peking  and  Tientsin,  from  which  base  it  is 
eventually  to  he  continued  to  Newehwang  and 
Moukdeni  if  not  to  Kirin,  which  town  would  then 
become  the  furthest  base  for  offensive  and  defen- 
sive operatlona  in  case  of  war  with  the  Claar.  No 
engineering  difficulties  worth  mentioning  press 
themselves  to  retard  tho  successful  construction 
the  proposed  railway.  Not  until  the  line  passes 
Moukden  is  the  country  at  all  hilly,  nor  an*  there 
any  streams  of  importance  in  the  way.  From  a 
strategic  point  of  view  this  road  would  be  of  in- 
calculable advantage  to  the  Government  In  mas- 
sing  troops  on  the  Russian  frontier;  indeed,  rapid 
communication  between  the  Peking,  Tientsin,  and 
the  Yingtsxu  district  will  become  a  prime  neces- 
sity when  once  the  fortifications  at  Lu  Shun-how 
and  Ta-hin-wan  are  completed,  otherwise  those 
advanced  posts,  together  with  others  situated  in 


the  Cores,  would  stand  every  show  of  being  cut  Yangt«e-kiang, 

off  from  their  bases  bv  a  hostile  expedition.    So  ft-  at  times, 
keenly  is  this  fact  felt  in  the  capital,  that  the  first 
rails  would,  without  doubt,  have  been  laid  long 
ago.  had  the  national  exchequer  permitted  the  re- 
quisite outlay.    That  the  authorities  should  hesi 


I  ft  I 


tate  before  mortgaging  their  soil  to  strangers  is 

only  natural.    StUl,  on  tlte  other  luind.  it  is  safe  to 


conclude  Hint  the  impossibility  of  doing  without 
rail  ways  will  speedily  prove  the  stronger  influf 
Let  Peking  bo  forced,  as  it  will  be  soon,  to 


rail sravs  will  speedilv  | 
Let  Peking  be  forced, 

foreign  capital  to  build  this  railway,  and  that 
agency  will  be  allowed  its  free  scope  to  build 
i  when,  where,  and  how  it  chooses. 
I  Mr.  Morrison,  the  engineer  of  the  Wousung 
Railway,  will  then  find  little  obstacle  in  the  way 
of  effectuating  his  long  conceived  project  of  a 
main  trunk  line  from  Canton  in  tlte  south  to  Woo- 
chang  in  the  interior.  This  town,  situated,  by  tbe 
way.  almost  exactly  opposite  Hankow,  is  the  capi- 
tal of  the  province  of  Hupeh.  Between  tt  and 
Canton,  the  proposed  line  would  peas  through 
many  important  cities,  besides  opening  up  several 
rich  coal  and  iron  districts  The  engineering  diffi- 
cult*-* to  be  conquered  are  comparatively  small, 
consisting  of  t  wo  Imposing  ranges  of  hills— moun- 
tains would  be  almost  a  better  term— several 
smaller  ranges,  and  numerous  Inconsequential 
streams.  By  the  route  proposed  not  one  fonnkla- 1 
ble  river  will  have  to  be  Bridged,  nor  for  the  mat- 
ter of  that,  ran  the  tunneling  or  climbing  difficul- 
ties be  In  any  way  considered  stupendous.  With- 
out doubt  this  project  might  be  carried  nut  at 
relatively  Inconsiderable  .-ost.  could  permission  to  1 
construct  the  line  be  now  obtniiusl.  Modern 
science  would  make  short  work  of  the  few  engi- 
neering obstacles  presenting  themselves  when 
once  tin-  capital  required  was  forthcoming,  and 
upon  this  score  there  is  little  reason  for  alarm. 
With  such  a  prodigious  population  to  support  it, 
tbe  line  could  not  fail  to  prove  a  financial  sucoess, 
and  like  the  little  W oosung  Railway,  it  would  yield 
a  magnificent  return  upon  tbe  money  invested. 
If  we  remember  rightly,  that  pioneer  enter- 
prise returned  over  10  per  cent,  on  the  pur- 
chase pricefrotu  passenger  traffic  only,  and  Mr. 
Morrison's  great  project  might  almost  be  expected 
to  do  as  well.  Omitting  for  the  moment  the  ques- 
tion of  receipts  from  merchandise,  which  could 
not  be  otherwise  than  large,  seeing  the  provinces 
to  be  Intersected  are  among  the  most  populous  and 
fertile  In  China,  those  derived  from  passenger 
traffic  would  unquestionably  be  large — sufficient 
almost  to  pay  expenses.  The  number  of  prelec- 
tions) (Fu)  and  independent  (Chow)  cities  con- 
nected by  the  line  in  its  course  to  Woochang 
would  alone  astonish  continental  engineers,  ac- 
customed to  cut  through  one  big  centre  in  every 
100  miles  or  more:  but  to  these  cities  must  be 
added  a  far  greater  number  of  district  (Hsien.  and 
subordinate  Chow)  cities  also  opened  up.  The 
aggregate  population  of  these  towns  must  number 
many  millions;  nor  is  this  surprising  when  we  re- 
llect  that  acre  for  acre  the  lirovinocs  of  Kiangsu, 
Angwei  and  Hupeh  are  two  or  three  time*  as 
thickly  po|HilaUsi  as  the  United  Kingduut.  Nor 
does  this  sufficiently  indicate  the  advantages  po»- 


ih 


bout  tbe 


sessed  by  Mr.  Morrison's  rout 
valley  of  the  Yangtze,  which  the  railway  will 
traverse,  human  life  is  more  prolific,  than  in  any 
other  part  of  China,  while,  as  a  body,  the  people 
are  decidedly  lvcttcr  off.  With  such  favorable  con- 
ditions, it  would  be  hound  to  prove  commercially 
successful :  but,  further,  the  coat  of  construction 
should  be  small,  labor  In  China  very  cheap,  while 
coal  and  iron  deposits  exist  in  several  places  along- 
side the  suggested  route.  Next,  the  country  is 
quite  flat  as  a  rule,  while,  as  already  said,  the 
graver  ohstaclrs  are  few.  The  local  railways  also 
proponed  between  Shanghai  and  Hang-chow,  j 
Shanghai  and  S.ss  how,  with  future  connection 
between  Hang-chow  and  Soochow;  between  Tient- 
sin and  Taku,  and  between  Canton  and  Fatahan.  I 
would  presumably  answer;  so  likewise  might  that  j 
contemplated  by  the  Central  Oovernment  fori 
Tientsin  to  Newchang  and  beyond,  as  the  districts 
passed  through  are  generally  flat,  rendering  con- 1 
struct  ion  simple  and  inexpensive.  None  of  these 
lines  offer  any  great  opportunity  for  the  display 
of  engineering  enterprise  or  Intelligence.  The 
same  cannot  be  said,  however,  about  the  stupen- 
dous conception  which  Is  first  of  all  to  join  Peking 
and  Tientsin  with  the  Yangtaze  valley,  and  which, 
crossing  that  mighty  stream,  will  subsequently 
run  southward  towards  Canton.  In  the  first  por- 
tion of  its  course  tbe  Hoang-ho  will  have  to  be 
bridged  in  its  wider  porta,  unless  crossed  by  other 
means.  This  river  of  itself  offers  an  obstacle  that 
may  well-nigh  prove  insurmountable  even  to  nine- 
teenth century  science.  Flooding  the  country 
for  miles  on  each  side  during  the  summer  months, 
frequently  to  a  depth  of  SO  ft.  or  more,  with  a  cur- 
rant tearing  down  with  such  velocity  that  power- 
ful steamers  can  scarcely  force  their  way  upward 
against  its  impetuous,  headstrong  torrent,  the  Yel- 
low River  may  well  be  regarded  with  anxiety  by 
tbe  boldest  of  modern  engineers.   But  crossed  it 

other;  so  also 
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will  have  to  be  by  some  i 
will  its  almost  equally 


Three  ways  of  overcoming  these  obstacles  are 
open:  I.  To  bridge  the  rivers— an  undertaking 
involving  great  labor,  serious  future  danger,  and 
which,  if  successful  at  all,  could  only  be  accom- 
plished by  an  extraordinary  outlay  of  money,  ren- 
dering dividend  paying  a  question  for  the  remote 
future,  4.  To  tunnel  beneath  them.  This,  like- 
wise, is  a  somewhat  uncertain  and 
project,  one  that  would  certainly  entail  a 
dous  outlay,  and  like  the  former  plan,  would  i 
dividends  an  after  consideration.  8-  To  convey 
tbe  hauled  trains  bodily  across  upon  powerful, 
lengthy,  flat-hcittomed  steamers.  This  wdl  proba- 
bly be  found  the  wisest  and  best  course  to  com- 
mence with,  as  being  the  most  economical,  and 
moat  likely  to  bring  about  an  early  return  for 
capital— a  matter  of  vital  importance  to  a  com- 
mercial enterprise,  especially  in  a  country  consti- 
tuted so  strangely,  socially  and  politically,  as 
China  is.  Even  this  last  alternative  has  its  disad- 
vantages, so  far  as  the  Yangtaze-kiang  is  con- 
cerned, unless  the  line  crossed  the  lower  river 
below  Nyan-klng.  In  places  during  tbe  winter 
months  the  Yangtaze  is  almost  devoid  of  water 
the  current  itself  being  at  times  unnavigable.  Aa  a 
consequence,  the  running  of  the  steamers  could  not 
be  permanently  guaranteed,  if  the  railway  crossed 
between  that  town  am)  Hankow,  unless  the  gnu  text 
care  was  taken  in  selecting  a  suitable  spot,  and  the 
shallows  were  bridged-  But  another  difficulty 
would  then  present  itself  in  the  shape  of  numerous 
shifting  shoals.  What  in  one  year  is  deep  water, 
may  be  dry  land  in  another.  Tbe  Hoang-ho,  on 
the  contrary,  has  generally  ample  water,  winter  or 
summer,  and  offers  no  obstacle  to  the  working  of 
a  steam  ferry,  provided  the  boats  are  of  sufficient 
engine  power  to  disregard  Ms  powerful  current.  If 
this  plan  were  adopted,  it  would  be  possible  for  the 
North  and  South  Trunk  line  to  generally  follow 
the  course  of  the  Orand  Canal  to  Chin-kiang,  and 
thence  via  Soochow  and  Hang-chow,  through  the 
rich  provinces  of  Cheh-kinng,  Fukieo,  and  K  wang- 
tnng  to  Canton,  connecting  Foochow.  Amoy.  Swa- 
tow  by  main  or  branch  lines.  This  trunk  rood 
would  pass  through  the  following  province*  :  Cbi- 
hili.  Shantung,  Kiangsu.  Cheh-ktang,  Fukien.  and 
Kwaugtung,  possessing  an  approximate  area  of 
840,0011  square  mlk«,  with  a  population  of  some 
149.000.000,  or,  say.  an  average  of  over  440  per 
square  mils.  Chihili,  Kiangsu,  and  Cheh-kiang, 
through  which  the  more  Important  sections  of  the 
line  will  pass,  give  lespective  averages  of  about 
47S,  830,  and  670  per  square  mile,  or  considerably 
higher  than  Belgimn  or  England.  Moreover,  pop- 
ulation is  densely  distnbutsd  along  the  route  which 
this  trunk  would  traverse,  while  occasional  slight 
deviations,  assisted  by  inexpensive  short  branch 
Hues,  would  counts  t  many  other  important  cities. 
Chihili,  it  may  he  interesting  to  state,  contaLnA  17 
towns  of  the  first  and  lit  towns  of  the  second 
magnitude;  Cheb-kiang,  11  and  78;  Fukien  proper. 
9  and  about  SO;  and  Kusntung.  IS  and  89. 

A  second  trunk  railway  should  flow  north  from 
Macao  and  Canton  along  the  Uirders  of  Kiangii. 
cutting  the  YangUze  at  Wouuhang,  and  the  Ho- 
ang-ho  at  or  near  Kai-fong,  subsequently  juinlng 
the  other  road  near  the  Borders  of  Shantung. 
With  the  aid  of  connecting  links  and  short 
branches,  the  rich  and  densely  peopled  provinces 
of  Hunan,  Kiangsi,  Hupeh,  llonan,  and  Anherei 
would  he  placed  in  quick  communication  with  the 
sea  coast  at  Tientsin,  Shanghai  and  Canton.  This 
latter  port,  as  well  as  Swatow  and  Amoy,  seems 
destined  to  attain  a  grandeur  hitherto  unthought 
of,  when  once  a  railway  system  is  created.  Near- 
er to  the  west,  by  several  days,  than  Shanghai, 
they  must  become  outlets  for  the  rich  trade  of  the 
southern  interior,  unless,  as  looks  ultimately  in- 
evitable, the  Shanghai  Woochang  line  should  be 
continued  in  a  southwesterly  direction  through 
Yuuuin  and  Handaley  to  the  Bay  of  Bengal.  It 
can  hardly  be  doubted  that  these  initiatory  rail- 
roads will  pay  and  pay  well  the  cost  of  building, 
and  aa  permission  to  lay  them  may  be  i 
any  moment.it  will  be  well  for 
on  the  qui  rive.—  Engintrring. 
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MXETINO  or  THE  SUEZ  Canal  COMPACT. 
Paris,  Aug.  30.— A  meeting  of  the  Suei  Com- 
pany was  held  here  to-day,  at  which  resolutions 
were  paesed  declaring  that  it  is  the  duty  of  the 
company  to  uphold  tbe  claims  already  made  in 
favor  of  the  neutrality  or  the  canal,  and  to  oppose 
all  warlike  measures  taken  by  England,  acting  in 
her  assumed  character  as  supporter  of  the  Khe- 
dive. The  resolutions  state  mat  tbe  company's 
concession  cannot  be  disturbed,  even  by  tbe  Sul- 
tan, and  that  tbe  company  reserves  to  itself  the 
right  to  claim  before  a  competent  tribunal  com- 
pen&ation  from  England  eventually. 

The  Fouk  Obsat  PORTB-— Liverpool  ranks  as 
the  most  important  port  in  the  world,  with  an 
annual  tonnage  of  2.047.U72  ;  London  stands 
second,  with  a  tounaae  of  !,S80.06S;  Glasgow 
third,  with  1.434,8*1;  New  York  fourth,  with  a 
tonnage  of  1.1J3.67I).  As  a 
New  York  leads  the  world. 
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for  thct  New  York  work,  subject  to 
plained  in  the  next  paragraph. 

Mr.  Murphy.  President  of  tint  board,  in  answer 
to  a  question  an  to  what  provision  had  l«rn  made  to 
i  Tutu  re  the  prompt  execution  of  the  work,  replied 
that  twenty-five  per  cant,  ol  the  contract  price 
wotiUI  be  retained  until  after  completion.  Tin* 
following  motion,  presented  by  Mayor  Grace,  was 
adopted  ufter  a  breezy  discussion :  "  That  a  penalty 
of  $300  per  day  be  exacted  upon  tbe  contract  of 
the  vi»d  icU  for  each  day  in 
allowed  in  the  >| 

The 
driving 


and  gravel,  and  at  every  atop  great  care  has  been 
exercised  in  order  to  exclude  the  sand  and  water 
and  retain  the  air.  Advance  is  made  by  sections. 
An  opening  is  made  at  the  top  and  a  flanged  plate 
inserted;  a  farther  opening  admits  the  second  plate 
ami  so  on.  These  plates  are  carried  the  full  length 
of  the  section  when  a  bulkhead  is  commenced  at 
the  top.  The  aide  plat,*  and  end  plates  an-  car- 
ried downward  at  tbe  same  time  and  held  in  posi- 
tion by  braces.  (This  system  of  bracing  will  ho 
fully  illustrated  and  explained  in  our  next  baa) 
This  forms,    practically,   a    caisson   which  is 
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Kobert 

The  contract  called  for  the  completion  of 
the  work  hy  January  81,  1882.  and  a  penalty  of 
$00  per  day  for  each  day  of  delay  after  that  date 
was  affixed.  Tbe  contract  was  given  to  the  Dixon 
Manufacturing  Company,  provided  they  accept  the 


Let   301    American  Water  Wort*  304 


between  a  local  reporter  and  Mr.  E.  M.  Shaw,  the 
chief  officer  of  tbe  Metropolitan  Fixe  Brigade  of 
London,  who  is  now  on  a  visit  to  this  country, 
we  obtain  many  items  in  regard  to  the  system  of 
that  city,  and  the  appliances  in  use.  London  haa 
four  Are  districts,  each  of  which  has  a  central 
station  communicating  with  headquarter*.  la  this 
city  all  alarms  radiate  to  and  from  headquarters. 
The  Are  alarm  tele*rape.  has  but  recently  been 

lit  has  been  in 
re  are  00  signal 
100  here,  Tbe 

la 

to  send  an  alarm  but  is  unprovided  with  a  key  he 
Is  authorized  to  break  tbe  glass.  There  tbe  depart- 
ment's duties  are  confined  to  putting  out  fires  and. 
in  some  cases,  to  the  Investigation  of  the  cause. 
Here,  the  department  supervises  the  handling  and 
sale  of  combustibles  snd  the  erection  and  repair 
of  buildings.  Captain  Shaw  stated  that  he  hod 
only  no  firemen  to  guard  a  district  of  131  square 
miles ;  in  this  city  flOO  men  look  after  an  aim  of 


THE  GREAT  BRIDGE. 

A  meeting  of  the  troatnea  of  the  New  York  and 
Brooklyn  Bridge  was  held  last  Tuesday,  and  busi- 
ness of  much  importance  transacted.  Tbe  report 
of  the  treasurer  for  the  month  ending  July  tl 
showed  that  tbe  receipts  were  f 1*5,844,  and  the 
expenditures  $83,811.  Of  this  sum,  $26,1 Ml  were 
paid  to  the  Edge  Moor  Iron  Company;  $22,067  to 
tbe  Keystone  Bridge  Company,  and  $5,812  for 
labor. 

Tbe  following  proposals  were  received  for  con- 
structing iron  viaducts  and  station  buildings  at 
each  end  of  tbe  bridge: 

For  Brooklyn  terminal 

Jrioee  *  Belmer  tlBA  870  00 

Robert  L.  Dacrach   19S.044  OO 

Howell  *  Rastnn    104.733  M 

Poolero  *  E*«r   aolJS.5  10 

J.  B  *  J.  M.  Coraell   900,317  OO 

ror  New  York  teratoma.' 

Fttlsburah  Brtdee  Company   117,117, .V) 

Jneee  *  Beoner      m.ots.&O 

Robert  L  Harraxh   .....    llll.oai  90 

J.  B .*  J  SI .  Cornell   I«I,S7B  70 

;  Raima   ISl.Wf  (»i 

sa  A  (Jo  

r. 


i  fol- 
lows : 

Tbe  New  York  Wire  rope  and  Wire  Company 
crucible  cast  steel,  per  pound,  fti^c;  John  A.  Roeb- 
ling  rtona'  Company  Bessemer  steel,  per  pound, 
12c..  or  this  firm  would  furnish  cost  steel  at  16c. 
per  |Miuid.  The  Hnrrtrd  Manufacturing  Com- 
pany ottered  Hewaemer  steel  at  He,  and  cjwt  atcel 
at  lJc. 

It  was  moved  and  carried  that  tbe  contract  be 
awarded  to  tbe  New  York  Wire  Rope  and  Wire 
Company-- the  lowest  bidders — if  they  would 
guarantee  the  cable  for  twelve  months  under  a  pen- 
alty of  ten  per  cent,  of  the  contract. 

The  following  companies  presented  bids  for  fur- 
nishing granite  for  the  stone  work  about  the  sta- 
tion at  (he  New  York  end  : 


Bodeell  Granite  Company  ... 
-Ht.  Waliio  Granite  r.nnipanv 
Cape  Ann  Granite  Company 


.14  .ass.  oo 

4.740  00 
4,744 


The  contract  was  given  to  the  Bodwell  Company. 

In  regard  to  tbe  engineering  corps  of  tbe  bridge, 
Mayor  Ixiw  stated  that,  with  tbe  consent  of  the 
Mayor  of  New  York  and  tbe  Comptrollers  of  both 
New  York  and  Brooklyn,  he  visited  Mr.  Roebling, 
the  chief  engineer,  at  Newport,  and  suggested  to 
him  tbe  placing  of  his 

suiting  engineer  and  the  appointment  of 
assistant  engineer  C.  C 
Mr.  Roebling  did  not  accede  to 
and  tbe  Mayor  then 
lution  to  the  Board  : 

"  H'nrmu,  The  Chief  Engineer  of  the  bridge, 
Mr.  W.  A.  Roebling,  has  been  for  many  years,  and 
still  is  an  invalid:  and 

"  rVAeroa,  In  the  judgment  of  the  board  the  ab- 
sence of  tbe  Chief  Engineer  from  the  post  of 
active  supervision  is  cectsaarily  in  many  ways  a 
source  of  delay,  therefore. 

.  "  Rt tubed,  That  this  board  does  hereby  appoint 
Mr.  Roebling  Consulting  Engineer,  and  Mr.  C.  C. 
Martin,  the  pit-sen t  First-Assistant  Engineer,  to  bc 
the  Chief  Engineer  of  tbe  New  York  and  Brooklyn 
Bridge:  and 

•'  Rrtoivtd,  In  so  doing  the  board  desires  to  bear 
most  cordial  testimony  to  the  services  hitherto 
rendered  by  Mr.  Roebling,  and  to  express  its  re- 
gret at  the  neicraadty  of  making  the  change  at  this 
time." 

It  was  decided  to  lay  tbe  matter  upon  the  table 
until  the  next  regular  meeting,  Sept.  IL 


A  BLOW-OUT  AT  THE  TUNNEL. 


Last  Sunday  afternoon  a  blow-out  occurred  in 
the  heading  at  the  New  York  works,  flooding  the 
spare  between  the  bulkhead  and  the  heading.  Tbe 
gang  working  at  the  time  passed  through  the  lock 
ami  out  at  tbe  sltaft. 

work  upon  this  aide  of  the  river  has 
Interspersed  with  small  rook 


of  iron,  one  end  closed  by  a  bulkhead  of  iron. 
When  this  wurk  bos  been  completed  and  the  sec- 
tion cleaned,  the  masonry  is  commenced  at  the 
invert  and  carried  up  the  aides  and  over  tbe 
arches. 

This  masonry  bad  reached  nearly  half  way  up 
the  sidnt  when  the  blow-out  of  last  Sunday 
happencd.  The  precise  rams*  of  this  occurrence 
is  not  known,  though  it  is  pxuiK&ble  that  it  was 
owing  to  one,  or  perhaps  more,  imperfectly  secured 
plates  allowing  the  air  to  escape.  The  i- unrulier 
of  the  catssion  and  the  complete,!  portion  of  the 
tunnel  up  to  the  air-lock  constitul 
working  chamber  for  the  men,  and  < 
retreat  in  case  of  t 

After  the  blow-out  the  t 
failed  to  lower  tin-  water,  proving  that  there  wa- 
il connection  with  the  river.  On  Tueadiy  a  bulk- 
head of  planks  was  built  across  the  upper  bulf  of 
the  air-lock  door,  when  the  air  prr-saura  exrit-lwd 
the  water  to  tbo  base  of  this.  By  this  means 
workmen  could  enter  the  lock,  the  water  nsafihiiii; 
only  about  up  to  their  waist,  and  with  jacks  force 
open  the  outer  door  of  the  lock.  This  was  done, 
and  a  diver  entered,  cleared  away  tbe  displaced 

section  as  well  as  possible.  Tbe  masonry  already 
in  place  waa  found  uninjured,  but  the  ■ 
bad  been  forced  inlo  tbe  tunnel.  All  pla 
Out  air  escapes  wilt  be  filled  with  small 
tatning  sawdust,  and  as  tbe  section  is  made  tight, 
the  work  of  repair  will  continue,  the  roof -piste* 
being  first  placed  in  position,  and  tbe  work  oan>d 
forward  in  much  the  same  manner  as  it  would  hs 
in  a  new  section. 


THE 


POLLUTION    OF    THE  NEPPERHAN 
RIVER  AT  YONKERS. 


TheBntte  Board  of  Health  on  Wednesday  began  an 
investigation  in  Yonkers  into  the  complaints  made 
by  citizens  in  regard  to  the  intolerable  condition 
of  tho  Xepperban  River.  Commissioner  Erasfus 
Brooks  occupied  the  chair,  and  Dr.  Harris,  Secre- 
tary of  the  Board,  and  Mr,  Croes,  the  engineer 
employed  by  the  Board,  were  in  attendance.  Mr. 
Brooks,  after  stating  the  objects  of  the  meeting, 
called  upon  the  manufacturers  and  others  using 


of  removing 

the 

used  the  river  water  for 
stuff  employed  in  carpet- weaving,  after  which  it 
passed  into  the  river,  and  to  some  extent  polluted 
It.  The  wster-closets  also  emptied  into  the  river. 
They  employ  about  S.floo  hands.  Mr,  Sinter,  who 
lived  near  the  last  dnm,  complained  that  in  hot 
weather  the  stench  arising  from  the  river  was  in- 
tolerable. His  family  could  have  no  ventilation 
they  were  obliged  to  keep  tbe  window 
Mr.  Wieman  agreed  in  saying  that  during 

of  tbe 
Davis, 

Rau,  Watson  and  others 


edged  that  they  in  i 
nlong  the 
the  water. 

Robert  P.  Getty  spoke  of  tbe  great  value  of  the 
river  as  a  water  power,  vul  said  that  to  take  down 
the  dams  and  let  tho  water  flow  without  being 
utilized  would  occasion  great  loss  to  the  city.  He 
advocated  the  construction  of  a  sewer  which 
should  aarryoff  all  t  lie  refuse  now  emptied  inlo 
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tberivsr.  »nd  favorel  contrv-ting  the  width  of 
th«  crook  to  38  ft.,  with  Kid..  walls  10  ft.  hijih. 

Or.  Hutu  mill  that  according  to  local  authori- 
ties the  refuse  of  AM  home*.  besides  many  stables 
and  one  slaughter  house,  emptied  into  the  river. 

Mr.  Baldwin  said  that  hit  fl-ni  employ  about  300 
operative!!.  Water  closets  wet*  not  on  the  stream. 
All  excrement  is  collected  in  tab*  and  taken  away 
to  his  farm.  Ho  uses  the  river  water  f >>r  washing 
wool.     It  is  afterward*  thrown  hack  into  the 


Mr.  Kthan  Floga  agreed  with  Mr.  Getty  a»  to 
the  contraction  of  a  sewer,  but  Mid  that  any  body 
who  advocate!  it  in  the  Pint  and  Second  Wards 
won  Id  never  be  elected  to  office. 

City  Engineer  Wilaon  explained  the  |iiana  pre- 
pared by  bim  for  the  Water  and  Sewer  Couirai*-  , 
sinners,  which  provided  for  intercepting  sewers  I 
and  the  removal  of  all  waste  and  filth  from  the  , 
stream.  The  common  council  ha*  refused  to  order 
these  sewers  to  be  built,  hat  with  out  tliern  no 
purification  of  the  stream  could  be  effected. 
KxMtyor  Oti*  advocated  the  diversion  of  sew-  ] 
the  stream,  and  stated  that  Mr.  W.  E. 
I  made  a  conclusive  report  two  year* 
s  oonveraloo  of  the  stream  itself 
into  a  aewer,  showing  that  the  cast  of  so  doing 
would  be  enormous  ami  the  remit  unsatisfactory. 

The  Board  will  make  their  report  to  the  Gover- 
nor in  a  few  days. 

CONTRACT  FOR*lKUM*BKlW>E  I.KT. 


in  mills  are  put  out  by  paila  than  by  any  other 
meant.  Various  atylea  of  ateam  pump»,  valves 
and  hydmnta  are  described  and  illustrated. 

Milla  have  been  protected  for  many  years  by 
systems  of  parallel  lines  of  perforated  pipe*,  con- 
nected with  a  water  supply  either  from  pump*  nr 
reservoir*  ;  so  that  the  room  may  be  showered  by 
opening  a  valve  on  the  oulaide  of  the  building. 
Several  system*  are  mentioned,  and  the  following 
subject  of  automatic  sprinklers  ia  fully  treated 
and  the  various  methods  of 


William  B.  Knight.  City  Engineer  of  Kansas 
City,  Mo.,  received  proposal*  on  July  lH  (adver- 
tised in  ExucrssBiNtt  News  of  July  H),  for  con- 
structing and  erecting  the  superstructure  of  :i 
wrought  iron  highway  bridge  for  the  city  of  Kan- 
sas.. Bridge  to  be  1  S3. 2  ft.  long  between  center  of 
on  a  skew  angle  of  33  10 .  with 
r  to  face  of  abut  menu.  To  have 
» of  18  ft.  clear  WKlth  each,  with  Id 
ft.  headroom,  and  two  sidewalks  of  3  ft.  clear 
width  each.  Trusses  to  lave  parallel  chords  and  j 
inclined  end-posts,  and  be  proportioned  to  carry 
live  load  of  SO  lbs.  per  square  foot  on  Until  road- 1 
ways  and  sidewalks. 

The  following  bids  were  received: 

1.  Rinll*  llrkUe  Oo..  Toledo.  oklo.   |U| 

2.  Kouat  Verona  Undgr  Co    .  H.uru 

3.  Wrwu-nl  Inm  BrMjfsO  ,  Caslos,  Ohio    IA,"*.-, 

4.  Hasmurt  Value/  BrtV»  aa.1  lr>,n  a>..L*sv*awnrtb,.  1 11.0110 

Kanasa   )  ll.-AO 

.1  H  W  tMauuao  Jt  C*  ,1*1  Luna.  Mo    I'.' Soil 

0.  Kansas  CUr  Krlibr*  ss>l        Co, .  Kansas  CM»    |MI 

7.  IWshur*  ftralra  1:0.  -   .   1S.1W1 

H   Rao inouJ  *  Campbell.  I  ooncU  UlulTs  la  ,    15.7 V0 


Campbell.  louneU  UlulTs,  I* 
awarded  to  Ibe  Wnxazbt  Iron  Uridire  t'o 

m  -•  -a-  •  -  as— —  

LITER  \  Tr'HK 


The  Fire  Protection  of  Milla.  and  Const  met  ion  of 
Mill  Floor*.  C,  J.  II.  Woodbury.  1UI  pp.  John 
Wiley  *  Sons.  New  York.  1SS3. 

in  with  the  apt 
•The  reduction  of  taxation  furthers 
prosperity  by  adding  to  the  accumulations  of  in- 
dustry and  increasing  the  capital  in 
The  cost  of  fire  insurance  and 
during  each  of  the  past  Ave  years  amounted  to 
$13  VOJO.OJi),  and  if  the  losses  can  be  diminished 
the  cost  of  insurance  will  be  decreased  in  a  like 
ratio. 

The  arrangements  for  the.  defense  of  properly 
against  firs  are  divided  into  four  classes: 

The  anticipation  of  all  preventable  causes  of 
Bre. 

The  preparation  of  methods  of  Hghting  lire*  by 
organization*  of  men. 

Water  supply  for  fire  purpose*,  and  the  best 
apparatus  for  the  protection  of  mills. 

The  elements  of  construction  and  arrangement 
of  buildings  that  offer  the  best  means  of  retarding 
the  spread  of  fir?. 

To  obtain  the  most  efficient  results  from  a 
0re  organization  in  a  mill  the  men  should  be 
drilled  lo  the  use  of  the  apparatus  by  actual  trial 
and  work.  Plana  are  given  which  have  been  tried 
and  proved  successful.  The  water  supply  is  well 
beginning  with  the  primitive  puiU, 
justly  states  that  the  "moat 
•  of  pails  of  water.' 
i  by  the  fact  that  twice  as  many  Hrrs 


the 

lining  of  a  fire  within  certain  limits.  As  a  pro 
Idle  cause  of  cuaflagration,  the  lighting  apparatus, 
from  the  dangerous  gasollneapparatus  to  the  recent 
cloctric  light  finds  a  place  in  this  volume.  We 
find  the  following  good  rale  under  the  article  on 

"Any  conducting  wire  which  is  warm  to  the 
touch  in  comparison  with  another  wir*  is  liable  to 
become  a  source  of  danger,  and  should  lie  replaced 
by  a  larger  wire." 
Chapters  or  divisions  of  the  book  are  devoted  to 

com- 
dia- 

The  last  half  treat*  of  mill  construction,  and 
opens  with  a  list  of  certain  prevalent  feature*  of 
bad  construction  which  should  be  omitted.  The 
best  {ilana  for  the  protection  of  iron  columns,  by 
surrounding  them  by  wood  or  a  non-combustible 
material,  are  shown.  Loads  on  floors,  Tibration 
or  oscillation  of  mills,  receive  ample  and  able 
attention.  One  of  the  most  important,  questions 
in  mill  construction  is  the  strength  of  the  doors, 
and  to  build  properly  a  knowledge  la  necessary  of 
the  character  of  the  material  use 
conditions,  and  of  the  required 
best  forms  of  building  in  order  to 
amount  of  strength.  This  is  fully 
detail,  nnd  formula*  deduced. 

The  author  states  that  in  columns  wood  has  been 
found  superior  to  iron,  la*eau*e  defecU  can  be 
easily  detected,  less  cost,  and  better  resistance  to 
tire.  Formulas  are  given  for  safe  loads  upon 
columns  of  different  shapes,  and  a  very  complete 
table  of  tests  of  wood  mill  column*  on  the  I*.  8. 
testing 

Throughout  the  entire 
are  bandied  In  a  manner  which  sbowa  actual  ex- 
pericnceand  much  study;  it  cannot  fail  to  Oil  the 
ni.  be  11  was  designed  for. 

Saa>  i  i  -*> 

PERSONAL. 


Atlantic  City  for  hat  health,  and  later  to  West 
Virginia.  He  waa  accompanied  by  Mrs.  Warm* 
B.  Ram,  wife  of  his  brother,  who  is  a  wealthy 
resident  of  Spuyten  Duyvil. 

As  a  civil  engineer,  Mr.  Saor  had  much  to  do 
with  the  laying  out  of  the  Central  Park,  and 
Park  Commissioner  Grekn  relied  much  upon  his 
judgment.  Mr.  Sauk  took  great  interna  in  the 
Dutch  Reformed  Church,  and  was  its  constant 
benefactor.  His  principal  gift  to  the  church  waa 
the  library  building  and  library  of  the  t 
seminary  at  New  Brunswick.  N.  J  ,  I 
about  tlOO.OUO.     His  private 

I-rnig  before  the  war  he  was  Colonel  of  the 
•giment  of  this  city.    He  has  ono  son, 
living  abroad. 

Ma.  Cuas.  <  i.  Batch Ki.iJLB,  Line  Engineer  of 
the  section  firm  the  Msnle  River  to  Yumbel  on 
the  ChiUian  State  Railway,  died  suddenly  of 
paralysis  in  Talc*,  Chill.  June  6.  last  Mr.  Batch- 
el  ler  had  served  under  the  orders  of  the  Lata 
Benj.  H.  Latrobe.  on  the  Cumberland  Extension 
of  the  Pittsburgh  *  Connelhrville  Railroad,  acid 
was  a  civil  engineer  of  excellent  standing  and 
many  kindly  memories,  both  in  the  United  States 
and  in  South  America. 

Alpkkd  GrTHRic,  a  resident  of  Chicago  since 
1843.  died  on  the  IT  inst.,  at  the  age  of  I 
seven  years.   He  was  the  son  of 


der.   Tbe  < 

public  works  or  that  city,  was  for  many  years  en- 
gineer of  the  Illinois  *  Michigan  Canal,  drafted 
the  United  States  steamboat  inspection  law,  and 
waa  instrumental  in  aeruring  iu  passage  in  1831, 
ami  was  Supervising  Inspector  of  the  lake  district 
for  eight  years.  At  the  time  of  his  death  he  *  as 
in  perfecting  an  improved  water  I 


LirxT.-Uou  Gkorok  H.  Elliot,  Corps  of  Engi- 
neers, United  States  Army,  who  waa  promoted 
from  major  by  the  death  of  General  Wakkkn.  re- 
ceived hi*  appointment  on  Friday,  the  18th,  after 
being  a  major  for  fit  teen  years  and  Ave  months. 

Eyre  M.  Shaw,  chief  officer  of 
tun  Fire  Brigade  of 
on  the  Aid  inst.  H< 
tend  the 

September,  but  will 
departments  or  tbe  larger  cities  in  the  United 
States  and  Canada.  _ 

liBORUE  M.  BBTAWT,  well  known  throughout 
Ohio  as  a  prominent  railroad  contractor,  and 
familiarly  known  as  Yankee  Bryant,  died  at  hia 
home  In  Mt.  Vernon.  0..  on  the  13th.  aged  fifty  - 
seven  years.  He  was  born  at  Windsor,  Vt.,  and 
came  to  Ohio  In  1833.  locating  in  Cincinnati, 
where  for  several  years  he  engaged  In  the  con- 
struction of  railroads. 

Gakhskii  A.  S.vok.  of  this  city,  died  at  Green- 
brier, W,  Vs.,  fin  Tuesday  last.  He  was  a  civil 
engineer,  but  had  long  been  retired  from  business. 
He  was  (3  years  old.  His  estate  is  valued  at 
$3,300,000.  mainly  invested  in  real  estate  in  various 
portions  of  tbe  city.  To  extensive  excavations 
for  buildings  in  th 
on  Thirty-seventh 
of  a 


PROGRESS  IN  MEXICO. 

The  two  must  enterprising  men  in  Chihuahua 
to-day.  who  are  doing  more  for  the  development 
of  Northern  Mexico  than  any  others,  are  Ameri- 
can governors — <  tnvernor  Anthony  .of  Kansas.and 
Governor  Shepherd,  of  Washington.  Anthony  as 
General  Manager  of  the  Mexican  Central  <  Northern 
Division)  and  is  driving  his  line  forward  to  Chihua- 
hua and  the  City  of  Mexico  at  the  rate  of  a  mile  ■ 
day.  Shepherd  is  manager  of  nine  mini  eg  com- 
panies in  Chihuahua,  of  which  *ix  are  hacked  by 
New  York  and  Boston  capitalists,  one  by  Phila- 
delphia and  two  by  Washington  capitalists.  Ha 
is  developing  twenty-two  mine*:  ha*  fourteen 
large  tunnels  under  way,  and  has  driveu  upwards 
of  3,000  ft.  of  tunneling  in  the  past  eighteen 
months. 

An  American  capitalist  lias  purchased  a  large 
piece  of  land  known  as  ••  El  Jardurdel  Cabulhto," 
in  the  City  of  Mexico,  for  which  he  paid  MsMMh 
He  intend*  building  a  first-class  American  hotel. 

RAILROAD  SOTO*. 

For  several  weeks  past  400  men  have  Ut  n  at 
work  night  and  dav  in  the  historical  "Tajodo 
Nocliistongo."  on  the  line  of  the  Central  Railway, 
near  the  Citv  of  Mexico. 

A  telegram  from  Chihuahua  lays  the  Mexican 
Central  '  has   reached  a  point  4?   mile*  from 
to  whirh  the  government  telegraph 


The  commission  of  government 
pointed  to  examine  the  "Tajo  de  Nut-bislong© " 
have  reported  that  the  line  is  in  a  good  |iermancnt 
condition  then-,  and  recommend  the  usual  repair* 
to  be  made  with  regularity.  So  as  to  limit  the 
chance  of  accidents  at  this  dangerous  spot,  to  tbe 
minimum. 

Work  on  the  northern  division  of  the  National 
Railway  has  passed  a  point  called  Palo  Blanco, 
and  will  soon  reach  Salinas  Victoria,  which  is  leas 
titan  80  milrs  from  Monterey. 

The  Vera  Crux  Railway 'Company  intends  to 
lower  passenger  rates. 

Seven  more  kilometers  of  road  have  l>eea  finished 
on  the  Sinaloa  &  Durango  Railway,  making  a 
total  of  H7  kilometers  built  so  far. 

All  the  necrssarv  rati*  and  equipments  for  the 
Central  Railway  'Conipanv's  line  to  Chihuahua 
have  arrived  on  the  ground. 

According  to  tlie  official  report  for  the  month  of 
Jtilv,  13,18-Vmen  were  employed  on  the  different 
division*  of  the  Central  Railway. 

The  National  Railway  is  to  run  excursion  trains 
from  the  City  of  Mexic'o  to  Toluca,  when  the  ex- 
hibition at  the  latter  city  ia  opened. 
A  horse  railroad  is  to  be  constructed  immndi- 

a  distance  of 
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The  English  Railway  Company  are  immediately 
to  commence  running  a  daily'  fa#t  through  pas- 
■eturer  train  to  be  called  the  "TlyiiiK  Dotchmaii." 
between  U„.  City  of  Mexico  and  the  port  of  Vera 
Crux. 

Work  on  the  railway  from 
was  commenced  a  few  days  ago. 

The  Central  Railway  Company's  line  from  the 
City  of  Mexico  to  Leon  ia  Dow  finished  and  accepted 
by  the  Government  Thin  ia  the  remit  of  the  moat 
energetic  work  In  railway  construction  yet  accom- 
plished in  Mexico. 

An  American  colony  of  700  laborers,  with  their 
families,  hare  arrived  at  Tampico.  The  men  are 
engaged  to  work  oo  the  Central  Company's  line 
between  that  port  and  Han  Luia  Potosi,  and  an- 
nounce their  intention  of  remaining  permanently 
in  the  Republic. 

VERA  mt"Z  mPBIlVEMKMN, 

Upwards  of  a  year  ago  Captain  Eads,  of  St 
Louis,  was  commissioned  by  tbe  Mexican  Govern- 
ment to  furnish  plana  and  estimates  of  wast  foe  the 
construction  of  a  breakwater  and  other  improve- 
ments at  the  port  of  Vera  Crux,  which  have  been 
accepted,  notwithstanding  that  the  moat  eminent 
enginix-ra  of  Mexico  were  appointed  by  the  Gov- 
ernment to  give  plana  and  report  on  the  matter. 
The  plans  include  tbe  construction  of  warehouses 
for  the  reception  of  imports,  a  new  custom-house, 
wharves  and  docks,  ami  the  blowing  up  of  the 
racks  called  'Las  Cavenderaa,"  in  the  roadstead 
A  cumpany  is  immediately  to  be  formed  by  Capt 
Gads  fur  the  execution  of  the  works,  the  coat  of 
which  will  be  defrayed  entirely  by  the  Mexican 
(lovenunent  and  the  municipality  of  Vera  Crux. 
The  commencement  of  thme  works  will  be  hailed 
aa  of  the  greatest  importance  by  the  whole  of 
Mexico,  and  will  enable  the  fine  old  city  of  Vera 
Crux  to  maintain  her  commercial  supremacy  over 
to  the  north  and  Anton  Lixardo  to  the 


undergo  suitable  repairs  and  alters  terns  for  i's  im- 
mediate conversion  into  a  general  hospital  for  the 
city.  The  building  in  question  is  well  situated  for 
the  purpose,  being  at  some  distance  from  the  bnai- 

An  important  discovery  of  petmlniro  has  been 

ade  in  the  middle  of  Lake  Chapalu  by  twu  Eng- 
lish engineers,  by  boring  under  the  bottom  of  the 
lake.  This  remarkable  find  has  attracted  general 
attention,  and  it  is  expected  the  well  will  yield  DOO 
barrels  a  day. 

The  total  municipal  revenues  of  tho  City  of 
Mexico  for  the  fiist  half  of  the  current  year 
amounted  to  $688.IKK>. 

Tbe  manufacture  of  anna  in  the  City  of  Mexico 
is  daily  improving,  and  cannon  which  have  been 
recently  turned  out  for  the  (government  are  much 
superior  to  ordnance  of  foreign  make. 

Owing  to  tike  large  number  of  men  employed  in 
railroad  building  in  Culiacan,  great  scarcity  of 
labor  exists  in  other  parts  of  the  State  of  Sinaioa. 
Especially  is  this  the  case  in  regard  to  masons  and 
domestic  servants. 

ftiicj»thedra^is  immediately  to  be  erected  in 

the'increese  of*^' 
large  steamers 

THE  COM8TOCK  LEVEL  AND  HOD. 

This  instrument  (Fig.  1)  consists  of  three  pruv 
cipalpsrts:  The  sighting  tube.  /(A,  the  horizontal 
circle  C  and  O  ond  the  base  It.  The  sighting  tube, 
I.I  .  is  14  in.  in  length,  and  is  furnished  at  the 
end,  A,  with  a  pin  hole  looking  thiough  the  tube, 
and  at  the  other  end  with  a  small  ring  placed  ir- 


I  generally.  Recently  four 
the  port  in  a  single  day. 


an*  fastened  in  position  by  the  thumb  screw  on 
tbe  top.  By  loosening  these  latches  the  tube  may  be 
revolved  to  lest  the  adjustment  of  the  cross  wires. 

To  adjust  I  he  line  of  sight  to  the  line  of  level  of 
tbe  circles  there  are  thne  acres  s  placed  at  the 
foot  of  r,  and  marked  r  in  the  cot.  which  may 
be  turned  by  a  key  furnished  wiih  the  instrument, 
thus  raising  or  lowering  the  end  of  tbe  tube.  The 
hurtxonlal  circles  I  '  and  C  lire  concentric,  one  re- 
volving inside  tbe  other,  the  outer  one  being 
graduated  to  degrees  and  the  Inner  being  marked 
at  every  4ft  degrees,  so  that  the  instrument  may 
be  used  in  taking  angles.  The  inner  circle  tf, 
rallies  ihe  glais  hnhble,  shown  in  the  cut  level 
with  the  surface  of  Ihe  ptaite.  The  bubble  Itself 
may  be  adjusted  by  a  screw  beneath  tbe  brara 
plete  protecting  the  glass.  Passing  through  the 
cei.ter  of  this  <ircle  is  a  screw  which  binds  the 
several  (arts  of  tbe  instrument  together,  forms  the 
axis  about  which  ties  circle  revolve,  and  goes  into 
tbe  shank  of  the  ball  which  appears  in  the  socket 
of  the  base.  The  outer  circle  foims  a  support  and 
guide  fur  tl  e  inner,  and  to  its  spokes  are  attached, 
the  two  thumb 


The  ba«e  fl,  is  simply  a  solid  disk  with  a 
ly  turned  outer  rim  on  which  Utile  cups 
the  feet  of  lie-  screws  and  springs  may  slip  easily 
whenever  It  m-iv  be  necessary  to  revolve  the  outer 
circle  on  th-  has--.  The  center  of  this  disk  is 
formed  into  a  socket  for  the  ball  referred  to  above, 
Tbe  under  surface  of  this  disk  has  a  solid  cylinder 
which  sets  in  the  collar  of  the  tripod  and  is  held 
firmly  in  its  place  by  means  of  a  stud  and  set- 
[  screw.  The  center  screw  and  shank  of  the  ball  are 
hollow,  an  that  the  cord  suspending  tbe  plumb- 


ttiiuwi  aUUa-K  POK  trade. 
Negotiations  for  the  renewal  of  diplomatic  rela- 
tions with  England  are  well  advanced,  ami  at  an 
early  day  a  plenipotentiary  from  the  Court  of  St. 
James  may  be  expected  in  the  capital.  And  it  is 
noticeable  in  this  connect  ion  that  English  mer- 
chants are.  through  German  houses  already  estab- 
lished, making  strenuous  efforts  to  control  the 
trade  of  the  country,  wtiich  has  been  reallv  aban- 
doned by  them  since  the  trriuhlous  tunes  Of  Maxi- 
milian. The  foreign  trade  of  Mexico  is  at  present 
chiefly  in  the  hands  of  German.  French  and  Span- 
ish houses,  which  are  established  at  Vera  Crux, 
the  chief  port  of  the  country,  and  the  City  of 
Mexica,  havingbrnnches  throughout  the  country. 
There  are  no  English  house*  duing  business  at 
Vera  Crux,  and  only  seven  are  in  existence  through- 


(JKXKJtAL  ITEMS. 

An  experiment  was  recently  made  with  the  tel- 
ephone, from  the  City  of  Mexico  to  Vera  Crux,  a 
distance  of  2K8  miles,  which  gave  the  best  result, 
the  voice  uf  every  person  speaking  having  tieen 
distinctly  heard  at  either  end. 

The  Transatlantu-  and  Continental  lines  of 
steamers,  under  a  liberal  subvention  just  grouted 
by.  the  Government,  will  begin  their  tripe  to  tbe 
Mexican  Gulf  ports  in  Jannar"  next  Among 
others,  mention  is  made  of  two  splendid  ocean 
steamships,  the  Ciudad  de  Oexuca  and  the  Autu- 


Peace,  the  construction  of  railroads  ami  the  new 
spirit  of  enterprise  which  has  of  late  been 
awakened  throughout  Mexico,  have  tended  greatly 
to  increase  the  price  of  lalwr,  especially  in  the 
cities.  Stune  masons,  for  instance,  are  in  grot 
demand  in  the  city  of  Mexico,  and  now  earn  $8 
per  day.  Other  labor  is  paid  at  unusually  high 
rates. 

One  hundred  and  seventy  miles  of  the  telegraph 
line  frum  I'oso  del  Norte  to  Chihuahua  have  been 
finished,  and  tbe  telegraph  line  from  Zacatecas  to 
Leon  has  iust  been  completed. 

The  telephone  is  coming  into  general  use 
throughout  all  tbe  cities  of  Mexico.  Guadalajara. 
Vera  Crux  and  Cordoba  are  having  lines  erected. 

The  plant  for  lightning  New  Laredo  with  elec- 
tricity has  arrived ;  and  other  improvements  which 
are  being  introduced,  such  as  building 
theatre  ami  a  market-place,  indicate  tbe  progress- 
ive tendencies  of  this  citv.  which  contains  5,1W 
inhabitant*,  an  increase  of  1,(540  in  one  year. 

The  Central  and  South  American  cable  ha 
laid  at  Kalina  Crux,  which  is  the  terminus  of  the 
I \e  ilk'  line.  Thus  Mexico  is  now  in  communica- 
tion with  all  parts  of  Central  and  South  America. 

The  wharf  recently  llnisiied  at  La  Pax.  Lower 
California,  is  OUT  ft.  long  by  80  ft.  wide. 

Several  artesian  wells  a 
of  Jalnpa. 

The  manufacture  of  socks,  stockings  and  under- 
wear, also  other  gocsbi  of  a  like  description,  will  lie 
commenced  soon  in  a  factory  now  under  construc- 
tion. The  necessary  machinery,  of  the  most  im- 
proved kind,  has  already  arrived  from  the  United 


prove.  I 
(states 


is  to 


i  wires,  which 
of  the  small 


I  *  S. 

side  the  brass  shield  holding  thee 
are  adjusted  to  the  center  by  c 
screws,  whose  heads  appear  in 
rests  on  the  Ys.  J'andY.and  they  in  turn  st 
on  the  inner  circle,  C.  On  this  tube  at  the  Vs  are 
two  flanged  lings,  like  cor  wheela,  and  it  ia  held 
in  it.  place  by  tbe  latches  on  top  of  Uie  Ys,  which 


bub  may  be  passed  up  through  the 

and  is  held  in  its)  place  by  the  knot  in  I  

shown  in  tbe  cut  Prom  this  description  it  will 
be  seen  that  this  instrument  can  be  adjusted  in 
every  way  possible  in  tbe  highest  priced  instru- 
ments, and  has  besides  the  additional  feature  of  a 
horizontal  circle,  making  it  in  reality  a  plain  tran- 
sit as  well  as  a  level. 

THB  I  .KVKlJNil  BOD. 
Tills  rxl  (Fig.  2)  is  round  and  made  In  two  sec- 
tions for  convenience  in  carrying,  united  by  a 
solid  screw  joint,  so  that  when  together  it  is  as 
firm  as  it  of  one  piece.  A  target  slides  upon  the 
rod. 

There  are  two  scales  ;  one  side  being  engineers' 
(feet,  lOthsand  lOftihs):  the  other  architects'  scale 
(in  tert.  inches  and  Sil.»;. 

These  instruments  are  manufactured  by  Wm.  T. 
Comstock.  of  No.  6  Aslor  place,  this  city. 


CO-OPERATIVE  CONTRACTING  BY  WORK- 
WOMEN. 


M.  Floqnrt,  the  Prefect  of  the  Seine,  h 
up  a  scheme  by  wbich  associations  of 
will  be  admitted  to  compete  for  public  works  in 
Pans,  Tbe  workmen's  delegates  have  maintained 
that  if  Ihe  administration  w-ouid  consent  to  make 
regular  fortnightly  or  monthly  payments  on  sr- 
count,  they  would  undertake  to  leave  as  a  guarantee 
until  completion  a  deposit  of  from  20  to  80  per 
cent,  on  each  of  these  payments.  The  ndminis. 
iratlou  has  agreed  to  thisarrangeroent,  but  exacts 
other  Kuamnteesand  conditions  on  tbe  part  of  the 
men  :   First.  The  crvation  of  a  special  fund  in  aid 
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AMERICAN    COM  TRACT  JOUKJiAL. 


ill  or  be  wounded  in  the  execution  of  the  work 
andforthe  widows  and  children  of  the  drceavsl 
partm*..  Second,  Tbe  establishment  of  an  arbi- 
tration board  of  three  members  obarged  to 
regulate  all  disputes  between  toe  turn,  without 
prejudice  to  the  authority  conferred  by  the  regu- 
latione  upon  the  oflkaal  architects  ana  engineers. 
Third,  The  nomination  of  ooe  or  more  syndics* 
furnished  with  full  legal  powers  to  not  on  behalf 
of  tba  association  and  with  certificates  of  c»p».  itv 
and  good  conduct ;  these  syndics  will  draw  up  the 
tendon,  and.  in  ease  of  their  being  accepted,  will 
1  their  execution  as  clerks  o.  the  works, 
r  tho  supervision  of  the  architects  and  engb 
.  In  case  of  the  scheme  bring  adopted,  a 
committe,  of  eight  uiciul^rt  of  tl»e  Municipal 
Council  w  ill  be  appointed  by  that  body  to  decide 
on  the  invasion  nf  earh  public  adjudication,  as  to 
whether  or  uut  the  wrrrkTTicn'ii  awx-b,ti.jcia  shall 
be  a.)  ml  tied  to  compete.   It  is  probable  that  M. 

•-of  which  tlirabov,.  i,  an  abstract. 

"  by  the 


tUe  instance  of  the  Nile  itself.  The  ground  where  One  of  the  largest  can*!*  in  the  Delta,  is  the  Bahr 
the  line  of  section  crosses  the  Ismaltieb  Canal  for  Cbibioe.  an  ancient  branch  of  the  Nile.  To  cleanse 
example.  H  but  it  ft.  above  the  level  of  tho  Medh  ,  this  canal  ia  a  formidable  work,  but  it  has  to  be 
torrauaan,  while,  obviously,  by  closing  the  lower '  undertaken  every  year,  owing  to  the  deposit  of 
outlet  sluices,  or  by  making  an  earthwork  dam  |  light  silt  imd  mud.  When  it  Is  remembered  that 
acrnas  the  canal,  the  water  might  be  made  to  rise  the  whole  of  lower  Egypt  is  simply  an  sccutuula- 
Uj  the  height  of  the  water  In  the  adjacent  Kile,  i  lion  of  layers  of  Nil*  deposit,  formed  during  the) 
which,  as  already  stated,  stood  in  1874  no  less  !  successive  annual  AVkkIs,  it  will  be  obvious  that, 
than  )V6  ft.  above  the  Mediterranean.  A  head  of  unless  the  banks  uf  the  river  and  of  the  canals 
M  ft.  of  water  would  thus  be  available  to  flood  tho  were  repaired  every  year,  and  the  canal™  thenv 
huvds  to  this  district.  i  selves  chared  of  deposit,  the  whole  country  would- 

Some  two  mUes  north  of  tba  line  of  L-ruaa  aection  eoon  revert  to  ita  primitive  condition  and  km- 
above  referred  to  is  the  spex  of  the  Delta,  where  I  tirely  submerged  during-  about  one-third  of  the 
the  Grand  Barrage  of  the  Nile  and  the  head  works  i  year.  Passive  neglect  would  suffice,  without 
of  the  three  most  important  canals  irrigating  the  active  interference,  to  bring  about  the  above  state 
Delta  are  situate.   The  canal  on  the  west  side,  tra- 1  °f  affairs.   Egyptians,  like  moat  other  Orien  lata, 


THE  DELTA  OP  THE  NILE. 

The  following  article  from  the  London  Time*  of 
the  3d  inat.  will  have  more  than  a  passing  interest 
to  most  engineers.   It  Is  written  by  Mr.  B. 
who  was  also  the  author  of  a  series  of 


vemiug  the  province  of  Itohera,  ia  of  high  intercut 
at  the  present  moment,  as  it  is  a  feeder  of  the  Mah- 
moudirh  Canal,  which  supplies  Alexandria  with 
its  water. 

The  IVhern  (anal  lias  a  mean  width  al  it«  head 
srorka  of  ISO  ft.  and  a  depth  of  from  »i  ft.  to  Sfl  ft 
ut  High  Nile.  If  the  flood  stream  of  the  Nile  were 
allowed  to  enter  the  canal  anrontrolled.  the  tor- 
rent would  rush  down  and  devastate!  the  lands  be- 
f  low.  Even  with  a  depth  of  but  10  ft,  of  water  in 
the  canal,  thn  discharge  lia«  been  found  by  meas- 
urement to  be  no  less  than  113  too*  per  second,  or  I  an 


prone  to  trust  to  chance,  and  it  is  no  inattn 
for  surprwr,  therefore,  that  they  do  not  make  the) 
protection  banks  many  inches  higher  than  the  an- 
ticipated level  of  the  flood.  During  the  eicep- 
tionafly  high  Nile  of  1874.  thouaands  of  fellaheerr 
were  kept  al  work  day  and  night  by  the  late  Khe- 
dive in  carrying  baskets  of  earth  to  raise  the 
banks  at  a  rate  to  keep  pace  with  the  rapid  rise  of 
the  Nile.  Happily  the  work  wsa  accomplished,  an  J 
a  great  d banter  avoided. 
From  constant  work  no  the  canal*  the  fellaheen 
xperienced  in  earthworks,  and  would  take 


the  Barrage  of  tho  NHe 
Aa  a  batttlefUd  Use  Delta  of  the  Nile  offer,  pecn- 

'  i  aay 
;coon 
dykes 

and  lianks  lie  broken  by  accident  or  design:  but 
is  the  case  of  Egypt  this  liability  obtains  only  for 
a  certain  period  of  each  year,  the  time  ami  dura- 
tion of  which  can  be  predicted  with  absolute  cer- 
laJnity.   The  rise  end  fall  of  the  Nile  la  as  sure  as 


As  a  nultlein-iu  troi  Delta  of  the  Nile  niters  p. 
Uarities  which  will  not  be  found,  perhaps,  in 
other  region  of  the  globe.    M.tnv  low-lvmg  i> 
trieaart  liatiie  to  be  flooded  by  the  sea  if  dj 


one-third  of  that  of  the  whole  summer  flow  of  the  [  readily  and  naturally  to  the  construction  of  en 
i  Nile  itaelf.  With  double  that  depth  the  velocity  treuchmrnts  and  fortiScstlons  generally.  Again, 
00  I  and  momentum  of  the  rushing  waters  would  be  *»a  raised  hanksof  the  existing  canals  constitute 
em.riuous,  and  the  conacqviencx-s  con  Id  hsnlly  fait ;  *°  many  lines  of  defence,  if  maintained,  while  if 
to  be  felt  at  Alexandria  itaelf,  though  190  miles  intentionally  thrown  down  the  land  becomes 
distant.  The  Belief*  Canal  hi  a  comparatively  Hooded,  and  there  is  no  clay  or  other  suitable 
modern  work,  primoscd  by  Hehemet  Ali.  and  coo-  material  available  fur  repairing  the  banks.  Many 


th«l  nf  Fh.,^-.,.  tUa.   dknn.k  ih.  M.J.1  i.    more  ancient   B.nalBIla-11   t-BUSI.       int  hll-slat  Iv-ll 

m*  twelve  uo™rs     u7"i  v  I    «   n  v  for  a^er  I  »«™in  >»«»  U«  M»l>'«oudleh  Canal  about  67  miles 

,.  1  ™ ™iL  „?»■..  l  ii  St  further  on.  su.1  a,  the  length  of  the  Mahmotidieh 


alructed  imder  the  superintendence  of  French  en-  advantages,  therefore,  are  enjoyed  by  the  de 
gineers.    At  a  point  near  the  village  of  Beni  Ssla- 1  fenders_of  that  compact  little  district  known  an 
meh.  on  tbe  left  branch  of  the  Rosetta  branch  of 
the  Nile,  and  about  39  miles  distant  from  its  intake 
near  tbe  apex  of  tbe  Delta,  the  Behrra  join*  the 
moreancient  Khatatbrh  Canal.    The  Khatatheh 


Lower  Egypt. 


tain  number  of  weeks  before  and  af  Irr  High  Nile 
that  Arabi  will  loeseas  the  power  nf  flooding 
Lower  Egpt  by  cutting  the  banks  uf  the  nver  it- 
aelf or  of  some  of  the  main  canals.  During  the 
greater  part  of  the  veer  the  water  level  Is  below 
the  level  of  the  lands,  aa  the  fellaheen  know  to 
their  cost,  tbe  necessary  irrigation  having  to  be 
performed  by  sakiebr,  shadoof*,  and  other  contriv- 
ances lor  raising  water  tbe  required  height.  Un- 
fortunately, tbe  period  during  which  the  country 
can  be  flooded  will  include  the  next  few 
mouths. 


(ruin  the  junction  with  the  Khatatheh.  near  Do 
manbour,  to  Alexandria  is  nlaiot  Si  miles,  the 
total  length  of  this  linn  of  waterway  from  tile 
Grand  Barrage  of  the  Nile  at  the  bead  uf  the  Delta 
to  Alexandria  ia  about  190  miles.  The  Mahmou- 
dieh has  a  direct  communication  with  the  Nile  at 
Atfeh.  about  9  miles  east  of  the  junction  with  the 
Khatatbeh,  and  at  this  point  pumping  engines  on 
a  large  erele  have  been  supplied  to  feed  the  canal 


Kh 

a  large 
at  Low  Nile. 

At  High  Nile  the  level  of  waterat  the  head  works 
During  the  past  thirty  Tears  tbe  (artiest  time  at  |  «J  *J»  2>"»J  averages  about  M  ft  above  the  level 

ht  was 
on  the 


which  the  Nile  attained  ita  maxlninm  he 
os  the  nth  of  Angus*,  1868.  and  the  1st 
20tb  of  October,  187?,  A  range  of  nearly  two 
months  is  thus  exhibited  ;  but  it  murt  be  remem- 
bered that  the  level  of  high  Nile  is  very  nearly 
constant  for  acme  weeks,  so  for  all  prat  Ileal  pur- 
poses tlie  variation  in  time  would  be  included 
within  much  smaller  limits.  Taking  tbe  average 
of  fifteen  consecutive  yean,  the  official  returns  of 
the  Egyptian  Government  show  that  the  Nile  had 
risen  14  ft.  above  low-water  level  the  first  week  in 
August,  and  19  ft.  in  the  third  week.  SO  ft.  in  the 
first  ve**k  of  fteptvmber,  and  33  ft.  in  the  Href 
week  of  October,  and  tnat  it  had  fsllen  to  19  ft. 
again  in  the  Ibst  week  of  Nuveaiher,  and  to  13  ft. ! 


f  tbe  Mediterranean,  white  toe  level  of  the  lands 
at  tlw  same  point  ia  about  M  ft.  above  the  same. 
At  Kbalaobeb  the  cultivated  ground  ia  4?  ft.,  and 
near  Doraanhour  only  about  IS  ft.  above  the  sea 
level.  Those  places  are  on  tbe  led  bank  of  the 
Roeetta  branch,  and  not  in  the  Delta  proper,  but 
the  cormipondlog  levels  are  much  tbe  same.  Thru 
at  Chiblne  el  Kom  the  height  of  thn  lands  above 
see  level  is  48  ft.,  at  liirket  H3  ft ,  at  Talah  31  ft., 
at  Tan  tab  36  ft.,  al  Kafr  el  Zayai  29  ft.,  and  al 
Tel  el  Damud  16  ft-  It  i«  obvious,  therefore,  bow 
completely  the  flooding  of  the  lands  of  Lower 
Egypt  is  under  the  control  of  any  one  holding  the 
forts  and  barrages  at  thu  head  of  the  Delta, 
The  barrage  at  that  point  across  the  RuOstta 


RAILROAD  CROS8-TIB& 
Prof.  L.  M  IUupt  read  the  following  interesting 
paper  on  this  subject  before  the  Engineers'  Club 
of  Philadelphia,  at  a  meeting  held  wn»  time  ago: 
Cross-ties,  as  their  name  implies,  are  •  ran o verse 
connect  ions  between  parallel  rails.  Their  func- 
tions are  various,  vlx.,  to  preserve  a  constant 
gauge,  to  assist  in  distributing  the  weight  of  tbo 
loaning  train,  and  to  connect  the  rails  firmly  with 
the  surface  of  tbe  ground  beneath.  In  abort,  they 
are  expected  to  hold  the  rails  rigidly  in  place,  both 
viTtieally  and  laterally.  They  are  therefore  sub- 
jected to  Imth  longitudinal  and  cross  s>rsins,  an<t 
the  selection  of  tho  most  suitable  material  to  renin! 
these  strains  has  been  a  live  and  im|>>rUint  ques- 
tion ever  since  railroads  were  introduced.  Fur  the 
iron  tie  it  ia  claimed  that  the  oust  price  of  wooden 
tics  is  sometimes  three  times  the  above  amount 
Every  mile  of  new  road  tends  to  add  to  the  value 
uf  tbe  material  nscd  by  increasing  the  demand  and 
decreasing  tbe  supply,  so  that  a  solution  of  the 
problem  which  mav  have  hern  the  best  in  the 


in  tba  first  week  of  December.  A  very  high  Nile  i  branch  of  the  Nile  is  1.835  ft.,  and  that  across  Use 
such  as  that  of  1ST4  may  rise  no  le^s  than  28  ft.  I  Damietta  branch  1,787  fL  in  length.    In  a| 


low  water  level,  and  tbe  heights  al  tbe  com. 
mencemcuts  of  the  several  months  enumerated 
above  would  be,  of  course,  correspondingly  In- 
creased, 

Generally,  the  level  of  the  lands  immediately 
adjoining  the  river  may  be  taken  at  about  17  ft, 
al-ovr  low-water  level,  while,  as  the  ground  slopes  i  ing  every  year. 


i  length,  in  appear- 
i  couple  of  great  rail- 
rn  one  has  sixty-one 


way  viaducts."  The  western 
arches  of  16  ft.  4  in.  span,  fitted  with  iron  sluices 
about  1.1  ft.  in  height  above  Low  Nile,  and  tbe  east- 
ern one  has  similar  arobns,  but  no  sluices,  tbe 
arches  being  closed  temporarily  by  timber 
Owing  to  the  weakness 
i,  it  bus  been  deemed  imprudent  to  al- 
to keep  the  sluices  closed  loog  after  the  Nile 


early  days  of  railroads  may  not  alwayr  n 
lis  supremacy,  nor  bo  applicable  under  i 
ditiorw.  The  most  suitable  materials  are  those 
whioh  fulfil  all  the  conditions  in  the  best  possible 
manner.  Aside  from  the  mem  rigidity  already 
mentioned,  there  should  be  considered,  ecooumy 
in  first  cost  and  maintenance,  facility  of  removal 
and  repairs,  elssttcity,  durability,  simplicity  of 
connections  and  safety.  Much  thought  has  been 
expended  in  altem|rts  to  satisfy  these  various  and) 
isartiaUy  conflicting  requirements,  and 
luu  been  tbe  alui  »t  universal  adoption  ol 


away  at  an  inclinjitioo  of  some  5  in.  a  mile  from 
the  river  towards  the  desert,  the  complete  fl  >silng 

or  the  country  may  be  said  to  be  secured  if  the  has  commenced  to  rise,  for  the  water  might  then  plied  by  less  expenai 
protecting  hanks  be  once  broken  or  suffered  to  be  I  back  up  some  15  ft.  and  exert  great  pressure  on  1 


universal  adoption  of  the  well- 
known  tie  of  hard  wood. 

While  this  may  be  the  best  material  in  parts  of 
the  country  where  wood  is  plenty  or  cheap,  it  Is 
far  from  being  universally  applicable.   Ho  great  is 
sheet-  tbe  demand  upon  our  foircts  for  ties,  bridges, 
of  tbe '  telegraph  poles,  fences,  and  for  domestic  and  coin- 


was-hed  away  by  the  rapid  erosive  current  of  the 
High  Nile.  A  cross  section  of  the  country,  sooh 
aa  the  one  taken  by  the  Egyptian  Htaff  in  1874, 
from  east  to  west  on  a  line  13  miles  north  of  the 
t treat  Pyramid,  shows  this  very  clearly.  The  High 
Nil*  of  1874  stood  at  this  point  96  ft.  above  the 
level  of  the  Mediterranean;  the  level  of  the  ground 
at  the  river  is.  however,  only  68  ft,  abnrs  the  same 
datum;  hence,  bad  the  hanks  given  way.  a  stream 
of  water  8  ft.  deep  would  have  flowed  laterally 
from  the  river  over  the  lands.   Nor  b  this  all,  tor, 


the  structure.  A  reck  Is  s  person,  indifferent 
the  destruction  of  the  barrage,  might,  however, 
clcwe  the  sluices  at  any  time,  and  so,  by  raising  t lie 
level  of  the  river,  cause  the  water  to  rush  down 
the  Behera  and  other  canals  m  enormous  volumes 
at  almost  any  time  of  tbe  year,  Independent  of  the 
rise  nf  the  Ndr. 

Tho  MenouhVh  Canal,  having  its  head  works 
also  at  the  barrage  and  supplying  the  Delta  pro- 
lie.,  ta  a  far  larger  canal  than  the  Be-birra,  having 
a  mean  width  of  !U0  ft.  and  a  depth  of  from  21  ft 


already  remarked,  the  ground  slope?  down  from  to  37  ft,  at  High  Nile.   When  gauged  with  a  depth 


the  river  inland.   In  the 

n«rar  the  dinrrt  on 


In  the  present  case,  tbe  I 
the  left  bank  of  the  Nile  is 


nt  case,  tbe  land  of  but  II  ft.  of  water  in  tbe  channel,  the  velocity 
bat  |  of  UV>  current  was  about  two  miles  per  hour, 
which  is  about  as  much  aa  the  light  earthwork 
through  which  the  canal  is  cut  will  safely  stand. 
The  discharge  at  that  time  was  no  less  than  180 
tons  of  water  per  second.  If  the  full  head  of 
water  were  allowed  to  enter  the  canal,  the  torrent, 
scouring  away  the  banks  and  bed.  would  rash 
down  tosrarcla  the  sea.  and  flood  tbe  whole  coun- 
try. The  barrage  furnishes  the  means  for  attsin- 
'  '  out  waiting  for  the  full  rise 


SI  ft.  above  tbe  Mediterranean,  and  on  the  right 
bonk  only  41  ft. 

No*  merely  the  river,  but  the  innumerable  oanals, 
constituting  a  network  of  waterways  over  the 
whole  country,  offer  facilities  for  a  mischievous 
flooding  of  toe  country.  Tbe  section  above  re- 
ferred to  cuts  in  its  course  no  less  than  fifteen  ca- 
nal a,  including  the  Baasousieh,  the  Charklch,  and 
tbe  Ismsilieh,  ur  "  Sweet  Water"  Canal,  the  best  ing  this  result  wit 


puip,*.-.,  il,at  w.m.kI  is  becoming  annually 

,  less  expensive  manufactured  materials, 
where  it  ia  possible  to  obtain  them. 

In  some  part*  of  the  country  the  value  of  wood 
already  exceeds  llval  of  iron  and  other  subwlancerj, 
when  the  relative  durability  of  the  materials  Is 
considered.  On  some  of  the  trans-continental 
railroads  ties  have  to  be  carried  nearly  BOO  miles, 
and  are  worth  approximate  ly  90  cents  each,  laid  its 
track.  But  their  life  is  only  about  six  years, 
making  constant  renewals  necessary.  These  facta 
have  given  rise  to  efforts  to  supply  their  places  by 
iron  or  creoaoted  ties,  by  which  the  life  and  conse- 
quently the  value  of  the  tie  will  be  greatly  bv 
creased.  and  the  cost  of  maintenance  reduced. 

If  an  iron  tie  can  be  made  which  will  cost  even 
a  few  cents  less  than  tbe  wood,  it  will  ultimately 
effect  an  important  economy  not  only  to  railroad 
managers  and  stockholders,  hut  to  the  community 
al  large,  by  reducing  the  demand  for  timber,  by 
giving  greater  security,  stability  and  by  increas- 
ing the  durability  of  the  roadway,  thus  enabling 
trains  to  be  run  with  increased  velocity. 

My  attention  has  recently  been  called  to  a  late 
latent  for  an  iron  railroad  lie  convicting  of  a  broad 
flat  bar  of  iron,  tbe  ends  of  which  are  enlarged 


known  of  all.  on  account  of  Ita  vital  importance  to  'of  the  Nile,  and  the  works  are  defended  by  a  strong  under  tbe  rail  and  having  flanges  turned 
the  Suee  Canal.   To  retain  tbe  water  In  these  fort  situated  between  ths  two  sections  of  the  bar- 1  three  aide.  " 

as  in  rag.-  and  at 


held  by  Arabi. 


.  three  sides,  forming  K<*:m  for 
1  upon  which  the  rail  rests.  The 
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single  iron  or  steel  plate  resting  in 
>e  llangee,  and  against  the  web  of  the 
I  (a  held  by  a  tap-bolt  running  through 
the  wooden  block  to  the  plate  below. 

The  length  of  the  wooden  cushion  in  this  tie  in 
about  34  in.,  breadth  13  in. ,  and  depth  not  mure 
than  8  in.,  making  a  volume  fur  one  tie  of  8.530 
cubic"  in.,  while  for  the  ordinary  wooden  tie  8  ft. 
long.  8  in.  deep  and  9  in.  broad,  the  volume  in 
5,18-1,  or  about  twice  as  great. 

As  the  bearing  of  then*  Un  i»  86  inchea  under 
the  rail,  it  is  evident  that  there  will  be  a  smaller 
"  tr  required  than  when  wood  is  usrd  with  an 
;e  bearing  <.f  0  in.,  but  all«. ring  the  same 
jih  of  Interval  for  the  iron  as  tor  the  wood  m 
ties,  via..  IS  in.,  it  would  take  only  1.342,  aa 
against  '.'.iSU.  or  leas  than  half  the  number. 

An  the  nn  I  is  a  continuous  girder  held  (irmly  by 
the  i  lamps  at  each  tie  the  atrength  of  the  inter- 
vening isurtion,  according  to  Barlow,  in  increased 
one  and  a  half  times,  and  hence  the  space  may 
safely  be  extended  from  IS  U.  90  im  bed.  The  lin- 
nnr  distance  laoiipied  |,y  a  lie  and  Its  interval 
srotlkl  then  be  Sft  •  30-56  inches,  requiring  only 
1. 181  ties  to  the  mile. 

.The  cost  for  one  mile  of  road  may  now  be  com- 
pared. 

From  the  report  of  Thomas  D.  Lovett,  chief 
engineer  Cincinnati  Southern  Railroad  formerly, 
I  lind  the  follow-in 
V.4I0  crosa  Me*,  at  -40 

WO  J.jmt*.  i-  it  4o 

n.issi  spA-e  mi  )i  h:, 

apises  to  rhit  lw  this 
WBIull  >l  fci 


is  75  ft.   per  mile 
ft  miles  from 


the 


O.M  ft.  per 


until  it 
tains. 

The  maximum 
tangent,  and  extends 
From  this 
40  ft.  per  mile. 

is  eight 
at  the  rate  of 

degree. 

There  have  been  two  heavy  snow-storms  within 
the  last  two  weeks.    Very  respectfully  yours, 

Frame  P.  Davt& 

STAKING  OUT  SWITCHES. 

ArJDOVER,  N.  J.,  Ang.  33.  18H2. 
Editor  EnolNRRRlMi  News : 

I  would  like  to  ask  the  question.  "  What  is  the 
practical  work  for  staking  out  a  switch  on  the 
ground,  frog  being  on  the  ground,  and  for  the 
various  ones  now  in  use  >  "  F.  D. 

THE  HISTORY  AND  STATISTICS  OF^AMKRI- 
CAN  WATER-WORKS. 

BY  1.  JAMES  B .  CBOES.  X.  AM.  SOC.  O,  E. 


.  per  l«l,  *  1  71  O)  .  pui  «  , 
BuenW-j  th.-uii  be  10,MK), 


 Sl.ivwi.no 

  .vx  00 : 

but  at  4 


This  is  in  a  country  where  timber  is 
The  per  tie  will  not  exceed  S3.    If  this  be  true  we 1 
will  have— 

1.131*83   US' 

UalUaUog.  etc..  aa  above   li.lM 

8">."« 

As  compared  with  |4,0I1  for  wood,  and  if  the  iron 
tie  will  outlast  only  two  wooden  ones,  the  ratio  of 
iron  to  wo  id  will  be  as  5.543  :  8,023. 

ll  will  be  seen  that  Ibis  tie  dispense*  with  all 
•pikes  and  Bah  plates,  avoids  punching  and  hulda 
the  rail  so  firmly  that  there  can  be  no  danger  of 
spreading  from  drawing  loose  spikes  nor  unequal 
settling,  producing  severs  strains  and  shocks  upon 
the  rolling  stock.  Hence  greater  speed  and  safety 
'  moos  wear  upon 
of  joint 


would  be  attainable,  ami  the  injui 
the  ends  of  the  rails  by  the 
would  be  greatly  reduced. 

It  should  also  be  noted  that  old  ties  partially 
worn  can  be  hewn  down  and  used  for  a  cushion. 


CORRESPONDENCE, 


METRIC  CHAIN. 
,  Jalisco.  Mex.,  July  SI.  1881. 
i  News: 

Upon  reading  some  of  the  correspondence  on 
the  subject  of  the  metric  chain,  it  seems  that  the 
main  difficulty  lies  in  Ibe  attempt  to  introduce  a 
unit  of  measure  other  than  the  chain.  Let  the 
chain  be  the  unit  of  monsurr,  and  there  is  no  more 
occasion  for  using  the  meter  with  it  than  there  is 
for  using  the  yard  with  the  American  chain. 

Ftir  a  year  ftm%  I  have  used  a 
divided  into  100  links,  every 
a  chain  similar  in  its  division  to  the  American 
chain,  but  of  a  more  convenient  length.  Distances 
i  are  marked  in  chains  and 
ig  the  American  chain. 
C.  H,  Kix-xnm.,  C.  E. 

THE  CANADA  PACIFIC  RAILWAY. 

Canadian  Pacific  Railway.  1 
Bow  Rivek  Gai\  July  8,  1883.  f. 
Km  TO  it  Ekulnekrjno  News  : 

Your  esteemed  paper  has  reached  me  but  three 
times  in  the  last  two  months.  1  suppose  it  is  be- 
cause in  this  portion  of  the  Queen's  Dominion 
there  are  no  mails  except  those  carried  by  private 
enterprise.  The  military  posts  of  Forts  McLeod 
and  Calgaty  have  no  public  mails,  and  as  all  pri- 
vate mail  passes  through  the  hands  of  the  mounted 
»  are  not  at  all  certain  of  getting  Iss- 


(Confiwiwd  from  page  388.) 
CCIXXXIV.—  HACKirrTirrOWX,  n.  j. 

llackettatown.  New  Jersey,  in  lat.  40  SO  N., 
long.  74  50  W..  la  on  the  Musrimelcong  River,  in 
a  valley  between  hills  from  400  to  800  ft.  high. 
The  highest  elevation  in  New  Jersev  is  within 
half  a  mile  or  the  town.  Settled  about  1730,  it 
was  incorporated  ass  town  in  IMS. 

Water- works  were  built  by  the  town  in  IHftn, 
after  plans  or  A.  It.  D-iv.  Uking  the  supply  from 
springs  and  mountain  streams  on  the  south  aide 
of  Schuoley's  Mouutsin. 

The  reservoir,  about  100  ft,  above  the  town,  is 
of  *4  acre  area.  The  water  is  filtered  through 
sand,  gravel  anil  chart-tail  before  entering  the 
pipes. 

Distribution  is  by  10  miles  of  cast-iron  pipe  of 
from  10  to  8-in.  diameter,  with  40  fire  hydiants, 
20  gates  and  2*0  taps.  Galvanised  iron  service 
pipes  are  used. 

The  |iopulntinn  in  1880  was  3,600.  No  account  is 
kept  of  trie  umount  or  water  used. 

The  works  have  cost  $54,000.  The  bonded  debt 
is  $54,000,  at  Band  7  per  cent,  iutereet.  The  ex- 
penses and  maintenance  in  fWt  were  $3-"i9,49,  ami 
the  receipts  $4,881.08. 

The  works  are  managed  by  a  board  appointed  by 
the  Town  Council. 
William  Osmnn  is  the  Secretary  and  T 
W.  Crane  the  Superintendent. 
(TO  RE  COXTTXPEO.) 


The  region  on  the  west  side  or  the  Mississippi 
between  Yickshurg  and  the  Oulf.  gives  a  good 
idea  or  the  Egypt  through  which  the  British  will 
have  to  operate  rrom  Alexandria.  It  has  the  same 
reature  or  an  annual  rise  or  the  river  above  all  the 
country,  which  there  begins  in  July,  teaches  its 
height  in  the  latter  part  or  August,  and  subsides 
through  the  autumn  months.  It  has  the  same 
features  or  banks  of  the  main  river  and  of  all  the 
branching  streams  higher  than  the  country,  with 
the  addition  of  canals,  and  of  more  complete  banks, 
so  as  to  flood  the  lands  at  will.  All  these  may  he 
made  the  means  of  obstruction  and  defense. 
Mimuvu  at  Panama. 

Considerable  progress  is  being  made  in  reviving 
thv  mining  industries  of  the  Isthmus  of  Panama. 
For  many  years  ita  mines  excited  the  cupidity  ot 
Spaniards  and  buccaneers.  Indians  and  negro 
slaves  were  made  to  work  in  quartz  and  placers 
by  the  most  primitive  processes,  and  almost  en- 
tirely without  machinery,  yet  their  labors  were 
very  productive,  according  to  tradition.  It  is 
centuries,  however,  since  roost  or  the  mines  were 
abandoned.  Some  were  worked  out,  others  were 
not  rich  enough  to  pay  with  hired  labor,  and  all 
required  an  investment  or  capital  which  the  un- 
settled condition  or  the  country,  and  especially 
the  rear  all  foreigner*  entertained  for  isthmus 
rever  effectually  prevented  from  being  made. 

The  .Vor'a  .-twrriran  Hrrine  for 


Maury,  late  of  the  Signal  Office,  contributes  an 
article  on  "Tornadoes  and  their  Causes."  which,  in 
addition  to  ita  scientific  interest,  possesses  the 
merit  ol  suggesting  many  practical  measure*  for 
averting  disaster  to  life  nnd  propertv  from  wind- 
storms. ■'Architecture  in  America."  by  Clarence 
Cook,  la  marked  by  a  freedom  or  utterance  that  is 
refreshing.  In  this  respect  it  deserves  to  rank 
with  Commander  Gorringe  s  celebrated  paper  on 
the  United  State*  Nary.  Augustus  (i.  Cobb  writs* 
of  "Earth- Burial  and  Cremation."  and  J.  F.  Man- 
ning.  in  an  article  entitled  "The  Geneva  Award 
and  Ibe  Sbip-Owners."  sets  forth  tbe  justice  of 
the  claims  of  consignors  of  cargoes  and  owners  of 
vessels  to  indemnification  out  of  the  Geneva  Award 
fund,  ror  losses  from  the  acta  of  Confederate 
cruisers.  The  Krrirur  is  sold  by  I 
newsdealers  generally. 

FIXJRIDA  NOTES. 


Work  of  construction  on  th*  Jacksonville,  Tampa  3c 
Key  West  Railroad  is  being  prosecuted  near  Tampa. 
Locating  parite*  are  la  tbe  field  near  Palatka. 
Major  Israeli*,  lately  the  Chief  Engineer  and  Su- 
perintendent of  the  Florida  Southern  Railroad,  has  mod 
that  company  (or  A.S0.UO0  fur  damages. 

Work  oc  the  Pain  tits  A  Indian  River  Railroad  la 
temporarily  suspended. 
Work  tin  the  Cumurrlsnd  Hound  jetties  is  still  being 
the  old  appropriation  not  being  yet  ex- 


prosecuted, 
banned. 

The  new  dredge  or  the  Atlantic  A  Oulf  Coast  Canal 
&  Okeechobee  Drainage  Co.,  which  has  bean  building  at 
Hi,  Augustine,  w  nearly  ready  to  ba  lattncbad-  It  will 
tie  scuploved  In  catting  a  canal  between  the  Montansas 
|  to  tbe  Halifax  rivers.  It  will  cut  a  channel  88  ft.  wide 
and  4  fv  deep. 

A  rallrraM  Is  proposed  from  Jacksonville  to  Fort 
Oeorgc,  at  the  month  of  the  St  John's  River. 

Tbe  wharf  of  the  JacksonvUlc.  St.  Augustine  *  In- 
dian River  Railroad,  opposite  Jackson  vl  Us.  Is  bsfag 
Ktort,  and  wort  on  the  line  u  progrnaa- 
onder  Mr.  fL  B.  Boeadeu.  Chief  En 

A  new  railroad  is  being  surveyed  from  Jacksonville, 
Km  to  the  ses  besrh.  sbnut  twelve  miles.  It  is  In- 
tended for  a  narrow  gauge,  and  tbe  projectors  propose 
to  build  a  large  hotel  on  the  heach.  and  often  a  *ea-*ide 
resort,  much  needed  by  tbe  Jacksouvllllans. 


log  f. 

glnocr 


GENERAL  INTELLIGENCE. 


GAB  AND  WATER. 

Dean  Bros.  Steam  KM  nip  Works,  Indianapolis,  are 
building  t«o  pair  of  pumps  for  tbe  Indiana|»j|t%  Water- 
Works.  They  w ill  be  driven  by  water  power,  two  48 
inch  American  Tnrbine  wheels  will  be  used. 

Sanford,  Kla.,  is  agitating  waterworks.  The  city 
haa  voted  to  pay^l.otf)  for  water  furnished  for  city 


Palatka,  Flo.,  is  having  surveys  and  estimate*  i 
for  a  water  supply.  An  excellent  son  res  of  supjsly  Is 
conveniently  availahh  in  a  cool  and  swift  running 
bmok,  and  a  One  site  for  a  rwervolr  ii  found  on  a 
hill  near  the  city. 

Ele  Rapids.  Michigan  want*  water  works. and 81.RO0 
In.  »w.».|v  l--ti  Milw-ribsd  for  the  purpoaeol  laying 
the  main,  and  building  the  work*    The  amount  .anted 


is  84.500. 

THE  "Pulaometer  Steam  Pump  Co.'  New  York.  Baa- 
ton  ar-d  Cbkago  bav--  recentl>  tided  a  telegraphic  order 
from  Portland,  Oregon,  for  three  of  their  largest  "new 
pulaometer  steam  pumps"  for  use  on  tbe  Northern 
Pacific  Railroad,  also  one  for  California  for  a  I.IO.OOll 
gallon  per  hour  pump,  also  on-  from  Denver,  Colo.,  for 
a  large  one  to  be  shipped  by  express.  This  company  is 
daily  in  receipt  of  telegrams  far  pimps.  Thsy  liave 
recently  shipped  seveial  to  South  America  and  Mexico 


for  irrigating  purpose*,  and  are  now  Oiling  an  order  __. 
six  from  Cuba  for  plantation  sugar  liouw  |«jaipiug. 

Their  taurine**  is  increasing  100  per  cent,  every  three 
months,  which  necessitate*  constant  iixreaos  of  ruann- 
racturing  facilities 

Bradford  capitalists  talk  or  forming  s  comi 


LiHAulOhli  capitalists  talk  of  running  a  company  to 
t.rao.p.»t  natural  g*s  from  tbe  Northern  oil  BeWa  to  all 
the  leading  cities,  Root  sad  Wert,  for  illuminating 


pnrpnara. 

As  Ori-nsm  niTr  for  Isvxmroas.—  Th*  New  Orleans 
Wster-  Works  Co.  are  prepared  to  enter  in  to  negotiations 
with  portii-e  .  bo  are  aide  to  solve  Uie  problem  of  thor- 
oughly removing  from  the  MlwInlMil  water  all  the  sedi 
meat  contained  tbcr.ln,  so  as  to  reader  it  fit  todrink.  The 
iimceni  of  Ibe  eoiui-aui.r  believe  that  some  apparatus  can 
be  found  that  will  niter  the  water  at  the  suction  pump 
before  entering  Into  the  pipe.  For  any  snch  device  tbay 
say  that  ties  company  can  afford  to  ]iay  a  liberal  sum  of 
money.  Address  corrcspoadenee  to  K. 
la)  Carondelet  street.  New  Orient 


A.  Dor-ros,  No. 


Tim  Canadian  Pacific  Railway  have  four  parties 
of  engineers  at  work  in  the  Rocky  and  Selkirk 
ranges  of  mountains. 

A  cannot  aay  anything  in  regard  to  the  lines  on 
the  western  slope.  On  the  eastern  slope  a  line  Is 
now  being  located,  which  follows  the  drainage  of 


for  its  leading  article  a  very  forcible  presentment, 
by  Dornian  B.  Katon,  of  the  evils  pnsiuced  by  the 
practice  or  levying  ••  Political  Assessments."  The 
paper  Is  noteworthy  for  ita  striking  array  ot  facta, 
but  more  so  because  it  will  be  universally  regarded 
as  the  ultimatum  of  a  large  and  influential  section 
of  Ibe  Republican  party,  addressed  to  the  party 
leaders.  1 '  Oaths  in  Legal  Proceedings."  by  Judge 
l.  is  a^diacuseion  nf  the  ^ui-ntion 


Pipe  la  v  ing  I*  being  pushed  ahead  by  the  water- work* 
oomtsuiy,  and  a  great  ileal  i»f  work  has  been  accom. 
pushed  an  the  grounds  near  the  Cedarvflle  bridge.  - 
ereepo-rt  t/f/.|  Journal. 

CmxERSof  Honth  Evanston.  111.,  or*  cosulderlng  the 
matter  of  water-works,  Th*  village  Council  Uaa.  how- 
ever, declined  the  offer  of  Evonaton  to  furnish  water  at 
$*•  per  1,000,000  gallon*.  \ 


si: 


ii  olao  talked  all 

At  the  Water  Registrar's  Omci-A 
collad  recr*nllr  at  the  Water  Registrar's  office  and 


durr.1  hlmseir  and  hi*  burineai  bv  ssving.  "  Tm  V 
Wdrow^  it'll  Un!,'uxwaf^SpSV^to 
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AMERICAN  CONTRACT  JOURNAL. 


r."  »  But  M  told  70a  U. 
that  we  eno  do  nothing  ebonl  it  here  " 


"  Ysa  But  my  cellar  must  be  (lied  or  my  bins  will  all 
be  drowned."  "Will.  Mr.  Muator*,  did  you  see  the 
may  or  •b.iul  tbe  matter  f  "  Indede  1  did/replied  Mr 
MuUoob.  "And  what  did  tbr  mayor  my  f  "What 
dM  he  tar.  Is  It)  'Mlstber  Molduon,-  rays  be,  'why 
don't  yen  kape  disras  r  Unafon  .tamwl. 
tsiaauniiosixn,  II 1  shut  O.  Taoano*  ha*  transmitted 

■win*.:  exVejided  on  |i«b?uT»<"ki"l!lSl,l5s  .1M,  and 
awarded  1  ie  contraeta  for  work,  lb*  estimated  mat  of . 
which  is  .1,805.**  8.X    The  leairta  ot  the  srw.rv  aouth 
or  the  Haileni  River  to  WWflfc  miles,  snd  tberr  an  1.817  < 
receiving  basins    Th-  department  during  llie  qttartrr  I 
built  10,434  lineal  feat  of  sewers,  813  ft,  of  eulvertn) 
and  11   receiving  basins,  and  rebuilt  ami   repaired  | 
several  sewers.    Use  hundred  and  thirty  two  ru  lump* 
ami  17  elet-trtr  lights  were  added  to  the  street  and  park 
the  eight  public  hatha  ware  niarcd  at  their  I 
>  r,n  June  1,  and  a  new  hath  was  put  at  the  foot ' 


Louie,  in 


(bay  Oeed  to  be  to  wHbeUnd  the  heavier  miring  stock 

now  employed. 

A  notarcru  (Tex.  I  dee  patch  says:  "At  the  called 
meeting  of  stockholders  and  director*  of  the  Telle 
&  New  Orleans  Maflrned  a  revolution  was  neaped  In- 
creanlttjr  the  capital  stock  of  the  road  from  £|,<XKI,<IUI 
biar,,cAl.otiu,    This  •■■  ilutie  for  the  purism*  ol  spread 
1  nj;  the  Texaa  &  New  Orleans  stork  o»er  the  Sabine  A 
East  Toias  Railroad,  which  heretofore  baa  bad  no 
bonded  debt,  and  is  now  to  be  purchasrd  hy  the  Tela* 
ft  New  Orleans  road.   A  resolution  wss  also  nvw^l 
_  authorising  tlieTetas  ft  New  Orleans  road  to  effect  a 
at  Oumfo.  ni..  on  the  call  of  the  .color  awmher,  and  ice,,,  of  »a?.7ll.CI0ll  at  «  per  rent,  Interest,  for  tbe  par 
ss  soon  aa  the  otlier  duties  of  the  members  will  permit,  poaeof  roasr 


BlVERfi  AMD  HARBORS 

eniloeee 
Major  Jared 


.rf  the  corps  of  engineers  to  cosv 

I  of  Heat.  Col.  David  f\Houston.  M7 
Major  William  It  li  Denyaurd, 


III,  "and  report  upon  „  Safcilfe 
"  rtliu. 


Qnircy'8 
water-work 


New  Rllixnvoia,— Tbe  reerrsolr  of  the 
aorka  company  to  almost  entirely  completed 
It  already  contains  a  water  supply,  but  the  finishing 
"  s  are  just  now  being  firen  to  tbe  embankment 
:e  it  attractive  and  pleasing  to  the  public.  These 
•  sloping  end  Kidding  of  the  exterior,  wbtrh  is 
_  done  rapidly  It  baa  been  almost  a  year  since 
tbe  construction  of  the  reservoir  waa  ronuuenswd.  Tbe 
rroir  occupies  almost  an  entire  block,  and  tbe 
nitude  of  the  work  of  building  it  may  be  gained 
>  a  few  statistics  submitted.  Aside  from  tbe  great 
of  earth  and  gravel,  there  were  used  in  lis 
-two  t.OUO  cubic  yards  of  stone.  Tbe  dls 
around  the  crest  is  1,660  ft .  It  baring  a  total 
of  40  ft  and  an  elevation  of  kW  ft  to 
tbe  point  of  overflow  At  the  baa*  the  embank 
meat  to  from  UO  to  1 10  ft,  thick,  tbe  bank  at  high  water 
mark  measuring  37  ft-,  and  the  crest  1  .">  ft  lu  width. 
The  materials  uf  which  the  embankment  waa  coo 
struct ed  were  laid  In  ft-lii  layers,  and  then  rolled  with  a 
cornigalrd  roller  weighing  4,700  lbs.,  thus  Ilia  slag  It 
absolutely  water  tight.  The  capacity  of  the  reservoir 
la  81,000.000  gallons,  and  it  now  cosjtainr,  with  the 
gauges  at  IS  ft.  6  in.,  a  little  over  18, 000,000  gallons 
Tbe  elevation  is  to  great,  and  the  preeeure  to  so  strung, 
that  a  how  attached  to  a  ftre-plng  In  tbe  cs*nter  of  the 
business,  portion  of  the  city  would  be  enabled  to  throw  a 
stream  to  the  top  of  any  business  block  thus  far  con- 
structed, Tbe  water  it  supplies  to  unusually  clear,  but  a 
still  farther  Improvement  tn  this  respect  wit)  be  made 
aa  soon  as  the  dredging  for  the  river  main  to  naianrd- 
Meantlma,  many  details  of  cJoahsg  small  gaps  and  inter- 
are  bring  attended  so.  and  a  force  of  workmen 


to  rapidly  sodding  and  beautifying  tbe  embankment. 
The  water-works  company  baa  expended  an  enonaoas 
sum  of  money  on  this  work,  an  I  has  anally  provided 
en  ample  supply  of 
any  probable  eroeri 


work,  ax 

■r.  with  pressure  enough  Ui  I 

— Pwfar,  \ia.)  IThtg 


KLstCTB-ICITT 
KantAC  STaxXT  HOSUSXS  SaXK  sran  — About  a  thou 
Band  people  collected  In  Nasaaa  street,  between  Ann  and 
Pnlten  streets,  on  Thursday,  attracted  by  tbe  astonish- 
Ing  enndovt  of  tbe  horses  that  »„re  driven  toward  a 
certain  point  in  tbe  roadwsy.  One  particularly  de>scted 
looking  ^boree.  that  walked  eJoa,  slowly,  no  saeaaar 


fairlv  look  assay  tb 
animals  acted  In  a  similarly  Inexplicable  manner,  to  tbe 
alarm  of  tbe  drivers  and  sstcmisbment  of  the  spectators. 
One  trackman  fell  from  bis  seat,  bot  surtaioed  m 
injnrlos.  It  eraa  at  leofth  dtootrvered  thai  a  ilrscbarge 
of  atactrlcUr  under  ground  was  Use  oanes  of  tbe  tr.«ibfe. 
tbe  electrldly  oommunlcatlng  with  tbe  bora™  through 
their  Ircsi  ihoea  A  policeman  gave  eerie  BOtiflcnt,ou  of 
tbe  dlslorhance  to  the  offldala  at  lbs  fMison  Company's 
ice  and  tbe  current  was  cut  off. 
'  Ton  are,"  said  Mr.  Edison,  who  stood  by,  cigar  In 
satb,  watching  operations  last  night,  "excavations 
are  made  from  time  to  time  for  the  laying  of  steam- 
beating  pipes,  and  these  cause  us  no  end  of  trouble.  Our 
conductors  become  undermined  and  get  preened  down 
upon  tbe  pipes,  so  that  when  a  heavy  truck  paseee  along 
there  is  a  Jar  and  an  electric  shock  to  tbe  result  We 
are  getting  at  tbe  bottom  of  thn  thing  and  it  will  be 
remedied  speedily  and  without  difficulty 

Blktbic  Railway   1m  s^  eax.iT.-Tbe  develop 
mesit  of  slertric  railways  and  tramways  to  now  rontsd- 
Putting  aside  numerous  lines  that  are  merely 
of  or  projected,  those  which  are  working 
,  or  In  course  of  onnstmctlcm  show  a  tobil 


length  leecordrag  to  the  Kersse  fadujfrieHe,  July,  19)  of 
If*)  kilometers— 1.  e.,  about  100  miles,  and  grante  are 
becoming  even  more  numerous.  Tbe  lines  actually  at 
work  are  those  of  Ucbserfesde  (about  |  kilometers  la 
lengthl.  and  that  from  tbe  Hpandauer  Bock  to  Charlot- 
tenherK,  near  Berlin ,  another  line,  from  Port  Rush  to 
Rush  MuR  in  tbe  North  of  Ireland,  baa  been  Inaugu- 
rated length  about  10  kilometersi,  and  atoo  in  Holland, 
one  from  Zaodvoort  to  Kostverloren,  (length  a  little 
over  two  kilometers)-  Among  tinea  authorised  or  in 
.-.instruction,  the  following  are  noted  :  In  Austria,  the 
Mrrdhng  line,  near  Vienna  (St,- [kilometers:,  to  be  onn- 
struded  br  the  Bouthem  Railway  Company  there.  In 
Germany,  the  Una  from  Wiesbaden  to  Nurnberg  (9 
kilometers! ,  and  that  from  the  Royal  mine*  of  Haxony 
to  Zankcnida.  In  Ktarjaud,  a  line  under  tbe  Thame*, 
connecting  Cbariog-Croaa  aasl  Waterloo  stations  (1  it 
kUotneterK  ;  also  a  line  In  South  Wales  |B0  kilometers;,, 
(or  which  tbe  force  will  be  derived  from  fall  of  water. 


the  precUcabiMty  and  the  best  method  of  perfecting 
end  maintaining  a  channel  for  throuah  nnvigalion"  to 
the  fork  of  said  river  at  ]*ke  Calsm  rl.  "adapted  tn  the 
peaeage  of  the  largest  vessels  navigating  Ibe  northern 
and  northwestern  lakes,' '  and  to  limit  and  Ic  catc  tbe 
"lines  of  channel  to  be  improved  by  tbe  United  Bleb**, 
and  of  docks  that  may  bo  constructed  by  private  tod! 
viduals.  crirporationa,  or  other  parties,"  ami  clearly  de 
fine  Use  same.  The  hoard  will  farther  report  "tbe 
estimated  coat  of  tbe  proposed  improvement,  also  what 
legislation,  If  any.  la  necessary  to  prevent  eecron/-h- 
menta  being  made  or  maintained  wltbln  tbe  limits  of 
tbe  cbaeoeL  designated"  aa  provided  for  in  the  Kivrr 
and  Harbor  Act  of  August  8,  1H82.  The  board  will 
make  it*  report  tn  time  to  be  received  at  (hit  ofhVe  on 
or  before  tbe  SOtb  of  November  next,  Oa  comple'eon 
of  tbe  foregoing  duty  tbe  member*  of  tbe  board  wilt 
return  to  their  stations. 

A  Board  or  Omegas  of  tbe  Corps  of  EugiB'wr*  to 
constat  of  Col.  Charles  R  Rtewart,  Lieut.  '.'  I.  George 
H.  Mendeli,  Lieut.  -CoL  William  P.  Craigbill.  Lieut, - 
Col.  Cyrus  a  Comstock  and  Cap*.  Charles 
will  aaaamble  at  Astoria,  Or.,  on  Hie  UI 
bVptember  next,  re*  aa  soon  tisereafti-r  as  practicable 
"to  examine  in  detail  tbe  tnoulb  of  Ibe  Coluit  bin 
River,  Oregon,  and  report  u<  b  plan  a  ,th  e  tinsatee  for 
Its  permanent  lmi»rovemetit  a*  they  spiuove."  aa  pne 
viiled  for  In  the  river  and  harbor  act  of  I  ongresa  of  the 
Inst-  Tbe  board  will  make  Its  report  in  time  to  be 
received  at  this  oAVv  00  or  before  live  SOlb  of  November 
next  On  comptotlou  of  the  ri-regislNg  duty  the  mem- 
bers of  the  board  will  return  to  tbrlr  stations. 

A  BoajtP  or  Omenta  of  the  engineer  corps,  con- 
siatlast    of    ].i*4ttenant-Coliinel  llavid    C  lloustooi. 
Major  llsary  M.  Robert  and  Major  Win.  H.  H.  Ben. 
yanrd,  baa  bean  appointed  to  meet  at  tfcbkoeh,  Wis  . 
to  consider  and  report  upon  matters  proviiled  for  In 
the  river  and  harbor  but  concerning  the  channel  of 
tbe  l-siwer  Prix  River  between  lake  Winnebago  and 
the  upper  government  dam  at  Applrtuu  and  to  tbe 
dams  at  Menasba  and  Appletun,    Tbe  Is-serd  of  officers 
of  aba  esnriueve  eorua  apfaiinteil  id  Ifoso  will  recon- 
vene at  St.  Paul,  Mian.,  and  reconsider  their  former 
report    and    recommend   any  change 
dlraeisssuaa  uf  dam  at  the  outlet  of 
bixtwbish  en  tbe  Mbadsstppi  Hlver. 
MeKaaava  la  detailed  aa  mambrr  of  the  lieu  uf 

Major  G.  J.  Lydecker.  not  now  available 

l'aTt,AJ>BXmtA,  Aug.  17.  —  Kei<rrs*-mativee  of  the 
c-rmmerriai  ,irgsnisatiooe  of  this  city  base  adopted 
rewjlntions  sjisiroviog  the  action  of  tbe  Philadelphia 
detention  la  Congrees  In  sse-nncg  the  amounts  appne 
pvlated  for  buprovsment  of  the  Delaware  River  ami 

New  CBaxKgL  AT  MOBTLtt.— Tbe  17  ft.  cut  channel 
was  completed  an  the  21st,  ait.!  M"bi;e  in  v  be*  17  feec 
at  low  tide  from  the,  wnnrv.-s  t-:,  the  sea. 


vls  Heaul 
In  Tavlor 
at  or  ncai 
bonds  on  said 
completed  road. 

At  a  meeting  of 
of  tbe  BabineA- 
rreetdent,  r 
tion.  which  w 
Auditor,  and  Ai 


Burr's  Parry^  a 
>d  road  not  to  1 


r,nand^»lv'n£ 


Ybe- 
of  10O 


per  mile  of 


of 


STREETS,  DRAINAGE,  ETC. 

■  of  San  rraaciano  are  writleu  up  ior  doe 
r  article  In  the  CAroniW*  of  tba  ]7th. 


AT 


nesss,  wisiora  Dls  rer-igns- 
I  A  1'  HuriflT  Wss  suf ,  ilntesf 
Hecretary  F.  McReyooWs  wse 
elected  Ilirector  lo  nil  Ibe  vacxnrv.  The  "a bine  A  El 
Texa*  Railroad  wnl  \m  depleted  in  Issenlv  days  f 
Neohee  River  to  Nablne  City,  only  4,000  yardf  of  grad- 
ing remaining  to  be  done, 

Isarxi-rixu  Tax  Caii-X  Haii.iu>aii  or  Chicaoo.— Mr. 
Adolpb  Hchreibcr,  one  of  the  leading  business  men  of 
New  Orleans,  and  Mr.  Henry  Wolters,  the  well- 
known  architect,  have  been  In  tbe  city  for  a  few  davt 
past  Inspecting  the  cable  mad.  Mr.  Hchreiber  to  tie 
president  of  tbe  New  Orbsana  Cotton  Compress,  « 
„  p  p',,„..ji  Warehouse  Company,  an  association  recently  formed 
"lb  day  of  vbich  U"!  Urlteat  of  its  kind  in  the  world.  It. 

.  „,.;,.:ii.  i«n.|iertv  will  conelst  of  six  ImnieiiHe  wsretiotrwe,  on  tbe 
1  banks  of  tbe  Mto.ia.lppl,  opposite  New  Orleans,  with 
•bating  d  « ks.  steam  and  csble  railways,  preeses, 
cranes  and  every  medern  facility  for  bandlinf,  com' 
isresailiK  and  lieiejienilenll)  sbjriug  fmin  1,500,1*1)  lo 
S.IXXI.IXI0  balsa  of  cotton  annually.  Tbe  works  will 
coyer  an  area  of  4O0  acres,  which  have  been  already 
purchase.'.  They  will  cast  ll.BOO.000,  and  will  receive 
ibe  staple  from  steam  trains  and  river  boats  and  be 
able  to  load  It  on  anything  from  a  band-car  to  the  larg- 
est ocean  vessels  that  run  10  tba  Crearert  Oty.  Toe 
gentlemen  have  been  studying  the  cable  road  here,  with 
a  view  to  using  it  to  transfer  cotton  from  vessels  and 
steam  cars  to  any  taction  of  tbe  warabouuee,  and.  hav- 
ing seen  bow  entirely  successfully  It  does  ila  work  here, 
tbey  hare  no  doubt  that  it  is  exactly  what  they  require 
to  perform  that  duty  in  their  yards.  Tt.it  Compresa 
t '  'oijmin  is  in  tbe  bande  of  men  who  never  make  a 
aiture  of  anything,  and  the  belief  is  expressed  among 

well-luforuaed  people  here  that  the  methods  which 
ther  propose  to  introduce,  especially  with  tbe 
cable  system  and  other  machinery  which  tbey  intend 
to  use',  win  not  only  effect  a  heavy  reduction  In 
tbe  coat  of  handling,  but  will  be  tbe  beginning  of  a  rev- 
njutsoo  In  the  manner  of  doing  that  kind  01  work  la 
■  he  south. — Chictigo  1  issea 

Ckicaoo  &*  Atlantic.  Raiijuiad.— Tbe  officials  of 
tbe  new  line  lo  be  built  along  tbe  tow-path  of  the  old 
Wabash  and  Erie  Canal  state  that  work  on  Ibe  road 
will  soon  begin,  and  tbe  track  between  Peru  and  Lo~ 
zanaport  will  be  laid  this  fall.  It  Is  possible  that  it  will 
lie  extended  to  Wabash  before  January,  188a  It  to  to 
be  built  to  fort  Wsvne  and  Lafayette  next  summer. 

Tbe  grade  sod  bridges  of  the  Chicago  ft  Atlantic 
Itallroad  through  Wabash  County  are  now  completed 
sod  ready  for  tbe  ties.  Track  laying  will  soon  cotu- 
tneoce.  and  It  to  tbe  intention  to  hare  trains  running  to 
1  'blcago  by  November  first. 

Tax  Cost  or  Brorrtao  a  Teaix  —  Profesaor  8  w. 
Robinson,  acting  for  tbe  Ohio  State  Cocnrotoeiorter  of 
Railroads,  on  the  17  th  began  an  Inspection  of  the  road 
and  bridges  of  tbe  New  York.  Pennsylvania  A  Ohio 
In  hto  recent  work  on  railroad  eoouomies,  Ms  e 


in  design 
lake  vtln 


RAIL20ADS 

meeting  of  the  Tennessee  Southern  I  Hon  on  tbe  losasa  for  stopping  «t  inl 
*bsri  ibe  following  officers  were  1  Interesting.  He  bsa  calculated  the 
1  York.  President ; ,  train,  and  puts  the  average  at  •1.77. 


Memphis  towards  Vickiburg  as 
la  propvaad  to  open  the  line 
Orleans  -Ithin  tbe  [.resent  Becal 


T.  Wilson,  of  New  York.  President ; 
Ru-geme  Martin.  Vice  PreeMeut;  Jamee  M.  Edwards,  : 
uJt^Tl  MftDtwrr   and  A^,t«it  Tr Mirer;  John  A A^Zr         ?  ^li^JF^wS 

■ucv.  «0l,  1*1  cotitrMU  (C  wnrtmeiion  tooib   from  ■  S^S^J^u"  hSil*^  1?^'?  t^f  Ell  vl-? 

t  ymx>a  »*  prtwlknbla.  It  f00"  "r«f<w.  But  Um  tUu»*  bl«wt  tint  hu  yet 
u-ey,,  »-..  ia  v„  l-**n  t*t  riff  anvwhtt>r»  on  th*  rtT#r  wm  '-in*  wiiLch  w»» 
-  '  >  And  at  4  dl  m.  on  BumUt,  at  Hampton  Potnt,  on  th* 
Smith  Brt>tbrm'  contract.  A  Irandred  and  forty  Hw 
krKB  i  T  j)owdt»r  w«re  >.im*i,  ami  about  S.fiOO  cubic  rardi 
ior  0K>r*?  thaD  7, MX)  U>na,  of  rnrk  w«w>»  dimwit  nrrr  hiio 
tba  riTfr.  Tba  blaat  will  bo  worth  about  #a,(HH)  to  th-> 
Hmith  Rrotbrri,  bat  if  it  bad  failrd  frtrm  anv  cauan  tha>j 
would  bave  bern  "  imt  "  qnitr  a  wni  Dnr  of  tbt>  blaat 
ItiK  loofcl*nta  that  tlivy  Mil  about  up  th-  river  fa  a  tittle 
<mH  A  ataotip  abtHit  th**  um  of  a  watrr-patl  was  thn-wn 
a  Innp  dutaiMw.  It  dranrnedrd  Uirnuffh  a  houan  down  tn 
tbo  main  floor,  and  rebjundiDK  thrn?  wit  boot  bcTaking 
the  flooriog.  it  wtal  up  on  a  bureau.  The  bureau  waa 
wmt»raWv»v|y  utiinj^irt-d,  but  ttit*.  [--,•<. pU-,  who  wen?  In 
arnitlit*r  part  of  t<v>  bouxa  ran  to  th*  tuorn  whrr* 
tony  hvard  the  noun,  lookeil  about  for  aoruc  time  baforn 
they  amw  what  bad  made  tbe  duturbano 
dwcoveml  tbe  atone  on  Ute  top  of  the  1 
hurw  Jfmrtutl,  Any.  14. 

A  11*1)1*011  (Wl* i  deapateh  Ml ;  "Articles  of  in 
corporatioti  of  thn  Marferaan  A  Brandon  Railway 
Company  ware  to <iay  filed  with  the  BecretarT  of  Htate. 
TIm  roao  will  run  bet  wren  Brandon  and  Marfccun,  a 
diataxice  of  19  miles,  It  rt  run>i*rpd  htrv  thai  Utaaborr 
aeotkou  is  tbe  forerunner  of  a  road  which  will  coonert 
l'iirtn«;i'  with  Brandon  in  the  interest  of  tbe  Chienpo, 
Milwaukee  tt  FtL  Paul  linen  tfaua  unlllng;  Ita  branches 
and  gtrluK  that  road  more  direct  <*onn*cUo«  with  the 
northwestern  portion  of  tba  HtnUi." 
Tmiwe  who  are  Interssted  In  the  Ottawa,  Waddlnc- 
&  ?few  York  and  tba  Pontuc  tt  PacilV  Junrtmn 


year  The  qijfa»t.o«  uf 
oooaulidaatow  with  ths  Mampht*  ft  Vtrkshcrg,  the  Mis- 
•.iaalppi  Valley  A  Ship  Uaod  and  the  Naw  Orleam  tt 
Mu^naippi  Valley  waa  postponed  for  sixty  days. 

Tax  ftorkbroidera  of  the  Bcsoto  Valley  road  bare  de- 
cktod  to  rrtmd  it  from  Cctambua,  0.,  to  Fort  Wayne, 
Ind  ,  and  for  tbfct  purpose  tbey  bare  roted  to  tnrrease 
the  capital  stork  from  |A,000,000  to  $10,000(0u0,  and 
to  antnortae  an  additional  ueme  of  brnvda  not  exceedirtg 
«f.,(Xl0  per  mile,  or  $1,600,000.  The  stork  now  imard 
is  »3,10«5.000.  ami  the  increase  from  tbls  ts  to  be  only 

mt^iw^  mlJmlS 
rmrttin*  Chicago. 

A  8cntiBif  Rm  tn  the  Rio  Grand*  Hirer,  oo  the 
81st  carried  swats  part  of  the  Great  Northern  railway 
and  a  part  of  the  Mexican  uatiosial  brUlces.  This  will 
prerent  rail  con* muntcatlon  with  Msxlco  for  several 
days  though  tbr  damaga  Is  not  detrimrtntal  to  trafflr. 

Tn  Iirdlanapolis  Rollinf  Mill  Company  has  rscelead 
an  order  from  the  Krbnjrer  system  for  4,600  too.  of 
rails  to  be 
branch. 

Aa  or*  railroads  increase  In  length  the  rails  follow 
their  example  At  one  time  the  rails  In  general  use 
were  only  ifl  ft.  long,  than  112  ft.  became  the  standard. 


fllxty  feet  rails  hare  been  in  use  for  a  loos*  time,  and 
new  mill  In  Chicago  is  prepared  to  turn  out  rails  1$0  ft 
in  length.  The  ad  ran  trace*  claimed  for  tbe  longer  I  ton 

rails  are  that  th*y  present  fewer  Joints  to  be  bettered  Hallway  compaules  hare  for  some  time 
down  by  the  wbocU  and  to  react  upon  the  latter.    Tba  |  ssaertng  thn  subject  of  an  amalgamation, 
raila  araalso  made  mock  heatiar  per  foot  now  than  ,  dervce  hn«  aiready  passe.  1 


<>a  the  subject. 
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Th*  Elleudal*  ft  Wabpetuu  Railroad  Is  the  MO.  of  a 

r~"iitlv  oigaulted  company  In  eesitral  eastern  Doiota. 
i  fall  ' 


hi  Mm  h  to  run  from  Ellcndale,  Dickey  County,  Dak., 
the  present  ntirthern  terminus  of  the  Hastings  &  Da- 
kota Division  of  the  CMcngo,  Milwaukee  ft  Ht  Paul 
Hallway,  eastward  through Trlckey,  Ransom  and  Rich 
land  counties  to  Wahpeton,  a  prominent  town  on  tile 
St.  l'sal,  Mfonaspoll*  A  Manitoba  Hn.il rond.  on  the 
eastern  boundary  line  of  the  Territory.  Tbe  estimated 
length  of  the  road  b  100  mile*.  Capital  stork.  *sr.0.OUO. 

Articles  of  incorporation  of  another  railroad  bare 
been  Med  In  tbe  orBce  <if  toe  Secretary  of  State  o(  Ar- 
kansas. It  1*  to  ran  from  Van  Barm,  toe  crossing  point 
of  the  Friaro  and  Fort  Hmith  roads,  snath  to  Texajk*  M, 
the  soothers  terminus  of  the  Iron  Mountain  road.  This 
will  take  it  through  the  mineral  regions  of  Arkansas, 
crossing  Crawford,  HebssttAO,  Hcott,  Polk.  Howsnt 
fievior,  IauI"  Rivor  and  Millar  counties,  a  distance  of 
160  miles.  The  capital  stock  is  fixed  at  fl.r4W.UUll, 
bring  115.000  shares  of  tlnO  each.  All  the  stock  taken 
Is  betd  by  cillsens  of  Van  Hurea.  except  tu.000,  which 
appears  (n  the  name  of  J.  R.  Johnson,  of  Kannu  Crty. 

General  Manager  Taylor,  accompanied  by  Chief  En- 
gineer True,  of  lie  (nnaila  Southern,  hare  been  exam- 
ining a  projected  line  from  Windsor  to  Fssev  Contra, 
Ontario,  wbich  will  shorten  the  distance  between  tha 
rest  and  west  seventeen  miles,  making  the  Una  shorter 
than  via  the  Grand  Trunk.  The  probabilities  are  that 
tula  cut-off  will  now  on  built  to  offset  the  Improve- 
went*  contemplated  by  the  Grand  Trunk.  The  Vao- 
derbiH  people  are  * 
land  for  such  a  lLue. 

A  Oiosjmo  N«w  Depot  fob  Csncao©.— Ciocauo, 
August  17.— As  a  result  of  the  recent  Interview  In  the 
»<*rt  of  Prvsiilent*  Ackcnnan,  Cummiogs  and  Vnmler- 
bitt,  It  had  been  decided  that  the  Illinois  Central  Kail- 
rood  shsll  give  up  ita  loog  eon  test  with  the  city  for  two 
blocks  of  land  on  the  lake  front  and  at  once  begin  the 
erection  of  a  depot  where  the  ruin*  of  the  former  depot, 
burned  In  the  great  ft  re  ot  lirtober  9,  1871,  still  stand. 
It  wiU  irnt  over  eoOO.OuO,  and  will  be  completed  in 
I88&  It  wUl  be  jointly  occupied  by  the  Illinois  Cen- 
tral the  Michigan  Ceniral,  the  Baltimore  *  Ohio  and 
the  New  York,  Chkago  ft  Ht,  I  a.uI*  railroads. 

TBI  crass  earning*  or  the  Norfolk  &  Western  Rail- 
road Company  fOP  July  were  $lBl,o!M.7S;  expenses, 
including  estirnated  proportion  of  yearly  taxes.  HOo,- 
70.1.08;  net  earnings.  eVI.7-ll.7l.  I  icing  an  increase  as 


od  l£»>di»f  inatcriafe^oMUty  new 
,RRMw!Iwx%r> i-«k^°.1or,,So«l 


aiuj.ii ,  ot  "ssoiotion:  i  .  j.  nrio  ansi  >/.  o.  no 
of  Philadelpliia;  Rider  ft  Cation,  of  Portsmouth, 
George  L.  Seville,  Portsmouth,  Vs.;  George  H. 
New  York;  CoUendcr  ft  Co. ,  Boston;  A.  A.  MeCu 


nlta  bl'negoulliog 


A  Nebraska  CottTtuoT  Let,  The  contract  for  fur- 
nishing lumber  and  ' 

bouses  to  t 

baa  been  i 
*  10,000. 

Tax  Bureau  of  Construction  ami  Repairs  of  the  Navy 
Departuieul  has  awarded  contracts  for  furnishing  lum- 
ber and  various  other  supplies  for  the  uav) -yards 
throughout  th*  country  to  the  following  llniis  ;  Joseph 
D  Fransoni,  Robert  Boyd,  Joseph  I,.  Ha  rage.  Johnson 
Brothers,  William  P.  l>mpsey,  1..  P.  Brown,  Wbes'.iey 
Brothers,  Bernard  Bailey,  W.  B.  Moses,  and  Francis 
Miller,  ot  Washington;  P.  J.  Field  and  J.  B.  Shannon, 
of  Purtaniouth,  N.  II., 
~  Creed, 
.  JcCttUougt, 

Norfolk.  Va. ;  Bern  Brothers,  Detroit;  James  Duffy. 
I  KcoSeld  At  Terris,  tl.  T.  Hardy.  B.  B.  Frank  ft  Co.,  and 
Lake  ft  Warren,  Man  Francisco ;  A.  Powell  and  James 
McCuider.  VaMejo,  (_'al. ;  D  Baboock  ft  Co.  and  James 
W.  Duryee,  hew  York:  rrsn*  ft  Coin,  Baltimore. 
Gnorge  A.  Hammond.  Eliot,  Ma.  William  White  ft 
Hon,  Portsmouth,  Va.;  Charles  E.  Walker,  Forbsmoutb, 
N.  H_:  A.  H.  Llud-ay.  Norfolk.  Va,:  John  Street,  Jr., 
n,iladelphla;  Episoger  A  Russell  New  York:  J.  W. 
Itsstill  ft  Hons,  PhlUdnlphta,  R,  A.  RohMns,  New 
York,  and  H.  8.  Crocker  ft  Co.,  Ban  Francisco. 

CoXTaAi-rs  have  been  let  for  a  branch  of  the  N.  Y.  C. 
ft  Bt.  U  road,  from  Toledo  to  Allegan,  Mich  150  miles 
in  length.  It  connects  with  the  Chicago  ft  Western 
Michiiran  road,  and  will  give  access  to  iirnod  Baven 
and  other  lake  porta.  It  will  take  the  coal  off  thn  Ohio 
Central  road  Into  all  the  Northwest. 


compered  with  Ju 


lottl.  of  »H,N«U(I1-  The 


were^sn«/jjlk»y 


97;  expenses  r717.z1sa.l6;  net 
hem;  a  decrease  as  computed 
period  of  last  year  of  CSo.em  07. 

IxDiAjia  OpTOagD  to  TBI  fsoouae  or  Rxilwatb  — 
orrxw*.  Aug.  17.— A  trader  from  the  Northwest  an- 
nounces that  Che  Cree  Indians  are  much  discontented  at 
the  inroads  which  the  various  projected  railway  lines 
will  make  into  their  hunting  grouted,  and  threats  are 
freelv  made  against  the  surveyors  who  may  begin  oper- 
ations on  their  reservation.  They  will,  however,  re- 
main on  the  Canada  side  of  the  line. 

Trk  lent  of  the  surveys  of  the  Louisville  Southern, 
Pre -eU-nt  Htandlford's,  will  be  completed  the  present 
week.  Immediately  afterward  the  engineers  will  re- 
turn to  Louisville  and  make  up  estimate*.  When  this 
is  rinlshedtlic  public  will  he  apprised  of  the  exact  loca- 
tion of  toe  road.  . 

A  Nkw  luimujux—  Washington,  D.  C,  August  IK.— 
A  new  railroad  company  has  been  incorporated,  which 
will  form  a  Western  cotioi-ctksn  with  the  Chesapeake  * 
Ohio  Railroad,  and  will  eminence  m  or  near  the  dtvof 
□rthsldeof  U,e0™tfcs- 


Pmt  Costrxct. -The  contract  to  furnish  the  pipe 
for  th*  water-worki  at  Knoxvflle,  has  been  awarded  to 
the  Chattanooga  Foitinlry  and  Pits'  Works.  Thn  length 
of  pipe  is  Tl  miles,  and  will  i-sjt  in  sggregst'  l*!.CKX). 
The  total  weight  will  belsiOpins  There  Is  hut  one  other 
|  larger  water- works  contract  given  in  the  South,  that  of 
Nashvtlle,  which  was  awarded  a  Louisville  factory. 

Ohio  HiATg-Horsx  Co.rraAcr*.  D  Connelly,  Cleve- 
land, tmilers,  t4.XlH,  Wdliam  Saint.  Dayton,  carpenter 
work,  $SS7..W;  Raisl  ft  rlweetman,  Dayton,  paving 
and  concrete,  *x,3a*>;  A.  Sell v< arts,  1 

^flS^":^^^ 
and  iron.  »a,441  70. 

wSSSSSa, 

Msanrr.— A  public  market  house  Is  to  ba  built  in 
Omaha.  Neh.,  crating  I'JOO.OOO. 
Bfiuiixc  orntATtoira  are  brisk  in  Holyoke,  Mat*. 
Tux  Cvan-m  pRnssriu  RgouuiTna  is  uaed  on  th* 
heating  apparatus  drylog  n-jm  and  sUani  pnmps  of 
the  Para  Rubber  W'orks,  Franilnghsui,  Maas. 

AaotT  forty  bids  have  been  opened  by  architect  Boy. 
luglon  fur  furnishing  granite  for  the  fs.w  I'hamlier  of 
Coraiisircs  at  Chkago,  and  for  doing  the  mason  work. 
No  decisincn  have  heeo  nached. 
A  saw  city  hall  I*  to  he  at  once  erected  at  Racine. 
I'i.ass  for  sewers  In  llrsl  ward,  Racine,  have  been 

adopted. 

CosTaxcroaa  and  rarpenlers  and  builders  are  Laving 
a  harvest  as  buildings  are  going  up  on  every  hand  at 
Kacioe,  Wis. 


nawhe  River. 

#10,000. 

Mant  people  sre  anxious  to  know  bow  the  work  on 
the  New  York,  West  Shore  ft  Buffalo  Rallnsul  Is  pro- 
gressing. Bet'*  wen  Weeliawken  and  Mkldletown,  and 
between  Cornwall  and  Syracuse,  they  have  17.010  men, 
lltl  steam  and  comprcased  air  drills,  11  -team  exuavat- 

ricks,  B  steam  paBipe,  and  29  tugs,  sows  and  ranal 
boata. 

SpuTgrs  are  being  made  i*i  both  sides  of  Coal  Rivsr, 
in  Wnt  Virginia,  to  ascertain  the  best  grade  for  the  Bt. 
Allans  ft  Boone  County  Railroad. 


CANALS. 

Tag  llxxxans  »mi  — Secretary  LJiscuIn  has 
ordered  the  engineers  to  begin  at  once  a  survey  for  the 
Hennepin  Canal.  II  is  hoped  by  Its  frisods  that  the 
engineers  report  will  he  here  when  (!ongresa  meets 
again.  An  attempt  will  be  rasde  to  secure  an  appro- 
priation or  #h0o,0uo  for  the  first  year,  and  of  n  like  sum 
annually  for  year*  to  come.  There  will  be  a  bitter 
fight  in  Congress  over  the  aii(iropriati*m,  which  will  he 
demanded  If  the  Hennepin  Canal  people  succeed  in  get- 
ring  a  favorable  report  from  the  engi 


The  contract  for  painting  the  roof  of  the 
of  Justice  was  to-day  awarded  to  W.  L.  Lemon,  of 
Washington,  for  »900.  The  contract  for  plastering  the 
new  court  house  at  Danville,  Va.,  was  h>day  anarded 
to  Joseph  Eastman,  for  K.SJBS, 

A  eiW.UOu  oprrs-hmne  is  to  be  built  at  Bethlehem. 


Tfi  County 
ipiolnted  Hn 


At 


igVin,  h.y..  has 
parr  and  Po> 
and  sell  th* 


iurt  oi  tiaim* 

W.  H   Km  ken  1 1 

fnssor  A.  Drake  a  cesn mission  to  prepare  and  i 

bands  of  the  ouuulv  for  » 100, 000  hi  build  a  new 
The  bonds  * 


>  will  bear  6  per  < 
BRIDGES 

CutvxLAXn's  ituxAT  Drawbiudoe  Hi* xit. — Yeatet 
day,  at  6  o'clock  ix  m.,  th*  connecting  link  between  th 
east  sod  west  of  Cleveland,  on  the  New  York.  Cbitag 
ft  Ht  Ixiuls  Railroad,  familiarly  known  as  the  "  Nickel 
Plate"  road,  was  compsshsl  by  the 


swinging  <if  the 
to  place. 

8S.K  a. 

it  was  built  by 
„  ^^wnpany.  in  acvorriancc 

and  su|-»^isiog_eugtr«r  of  bndee 

^.sfr^iorrt'hi. 

reaMl.    Over  100 


drawbridge  enau  over  Uie  l  ■uvaliisra  River  Into  plsce. 
wesgbt  oTtbe^nislWO  tons.lt.  leiigth  8S.K  a. 

re  th*  near  87  ft.    It  was  built  by 


The 

and  Its  height  above 


jrtion  of  the  Nickel 


CONTRACTS  LET. 


Ift.. 
in  EauixxiJUKi. 
were  received 


■  Psnjo  CoirnvAcrrs  Lbt,— <)n  July  18, 
I,  Cil)  Eiunneer  of  ICansas  City.  Mo.,  re, 
.  for  paving  rtixth  street,  for  a  distan 
an  area  ofabout  7,o«>        yd*.  Adsertised 
--  of  July  llv'Ti.e  following  hid, 


Win. 
received 
of 


lelsiled  diawlngs  see  re  required  In  It* 

o^rated  by  Me 
quired  four  minute*  by  th*  watch  to  move 


The  draw  will  b* 
temporarily  moved  by  band  "power 


.Iss.  Mefloiilgle 

be 

Onth* 
street  ad 

yds.    The  following 


Prlee 
peesq,  yiU 


 11» 

 M« 

  «.« 

Awarded  to  Jas.  Pryor. 

dav  bids  were  received  for  paving  Fifth 
csf  ij.MOO  ft.,  an  area  of  ' 
[  hid*  wee*  received  I 

Price 


.oBssiiTs^sw.' 


iog  nru 

ri,*IO*| 
Price 

ST 


and  Mr.  Hughes  says  that  wbrw  the 
w  bleb  It  will  be  operated  is  in  plan*  ■ 
put  In  motion  it  can  be  turned  In  one  minute.  'When 
the  massivo  structure  was  moved  for  the  drst  time, 
and,  obedient  to  its  motor  power,  swung  around 
easily  without  friction  or  jar,  the  satisfaction  of 
Messrs.  Hughes  aisl  Clanin,  designers  and  Imilders,  wbo 
were  anxioasly  watching  It.  was  too  auparent  for  any 
I  douht.  Hem*  idea  of  the  immensity  of  the  viaduct  can 
be  derived  from  the  following:  Its  total  length  is  H.000 
ft. ;  total  weight.  2,500  tons,  with  a  douh'e  track  sur- 
face the  whole  length.  It  Is  less  than  a  year  sine*  th* 
first  lines  and  figure*  were  marked  for  the  structure.  It 
I  la  expected  that  within  the  next  two  weeks  it  will  he  in 
readiness  to  run  trains  over,  as  the  most  particular  and 
Important  issrt  of  the  whole  work  was  completed  In  the 
swinging  of  th*  draw  span  into  place.  Mr.  Hughes 
made  for  himself  a  reputation  to  be  proud  of  in  the 
i  work  he  did  on  the  Cincinnati  rVintbern,  and  be  has 
added  to  it  bvriHsd  compare  by  the  masTriirlcent  •.peel- 
tueti  of  draughisnssii  ami  engineering  skill  disjdaved  en 
ties  great  viaduct  over  the  Cuyahoga  Rivsr  and  flat 


for  the  ability  aad  read  knees  displayed  In  taming  out 

such  work.  It  Is  not  saving  too  much,  lodsed,  to  risun 
a  good  deal  for  th*  Forest  City  on  the  score  of  her  hav 
lag  such  an  eataoiisbmant  as  the  car  and  bridge  works 
within  her  limits.—  Crreiaed  Herald.  Assy.  1». 

Tux  CoaacoATCD  Metal  Co.,  of  East  Berlin,  Conn  , 
are  running  their  work*  Si  hours  per  day,  and  employ 
1  no  men  inside  and  about  .VI  outssd*.  They  have  lately 
received  a  contract  for  a  donbla-track  railroad  bridge 
on  the  M.  Y.,  N.  H.  ft  H  R.  R.  at  Cos  Cob,  Coo B. ,  com 
prising  X  Axed  spans  of  180  ft  each  and  a  draw  span 
of  180  ft. 

Briouxs  Damaoeo. — The  following  ilesisitch  was  re- 
ceived at  the  New  York  offlr*  of  the  Mexican  National 
Ten  the  chief  engineer  of  the  Northern 


'  LaRXIsi, 
0m 


August  '-22, 
hondn 


IHeai. 
Ml  fifty 


"O.  V.  (JoceW, , 
feet  International  Railroad  Company's  briijra  gone. 
Including  iren  span.    Our  bridge,  Mrxk-an  National, 
allghtly  damaged    Will  be  able  to  crews  u> morrow. 

"8.  T.  H  i  •  xr 
PlTTsROROEa  Proposed  New  Bridoe.— If  all  ths 
bridges  projected  across  the  Mono  age  r,  eta  he  com- 
pleted, that  nver  within  the  Irani u  of  the  cfty  wfl]  b* 
spanned  by  a  net- work.  Hull  another  is  being  og-itated. 
Ten  or  eleven  years  ago  a  company,  of  whfea  Mr. 
James  McOinnn,  of  the  Fourteenth  Ward,  was  Press 
dent,  obtalrssd  a  oh*  rise  for  one  to  be  known  as  th* 
Fifth  s venue  bridge,  to  extend  from  the  bluff  at  th* 
head  of  Miiteoberger  street  to  Honth  Seventeenth  and 
on.  Nothing  further  was  done.  Last  week, 
project  was  revived  by  the  parties  Inter* 
i  to  be  a  fair  prospect  ot  it  being 
The  total  lei-gtb  ot  th*  bridge, 
the  plan,  will  be  1,174  ft.,  divi- 
ro  spans  of  500  ft  each,  one  span  of  SCO 
s  span  of  mil  ft.,  and  the  grade  will  be 
hundred  from  the  south  side  to  the  bluff 
urger  street.  The  frame-work  will  be  of 
m,  and  will  he  supported  by  steel  wire  cable 
1  in  meter,  and  with  an  aggregate  strength 
There  will  be  a  doubwe  rosxlwev  of  IS 
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however,  th 
ested,  and  11 
carried  to  ci 
if  built  aoc 
died  into  ts 
ft.,  and  on< 
8  ft  to  the 

t  MllUnlsr 
reiught  Lru 
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of  Vato  to 


nirilclion 
irding  to 


of  this 


Conrpauy  alan,  who  have 
ant  structure,  including 
to  a  justly  earned  encomium 


ft  wide,  and  wide  sidewalks  for  foot 

by  Mr.  Roebliog,  and  is  now 
Bee  of  th.  Klrsduor  Glass  r 
streex. — Lonimsrciaf  Qaztttt 
Bridge  Co.,  at  MasstUlon,  0_  has  just 
a  bridge  over  Tanner  n  Creak,  near  lodianap- 
ous,  for  the  Cincinnati.  Indianapolis,  Ht  Louis  ft  CSI- 
cago  road. 

A  am,  RsuTvaa  ft  Co.,  si  PbosulxvUse,  Pa.,  have  on 
the  folhiwlng  bridge  contracts:  Kchnhari*  brines, 
A  spans,  each  ItlS  ft  1 In  ;  fllenalrn,  1  span.  1  Ml  ft. 
IV  la;  Kentucky  River  bridge,  1  spaa,  800  ft:  1  span, 
Ml  ft. ;  Two  Mile  Creek  viaduct  over  Kentucky  River: 
viaduct  nod  tower  for  Rondout  Creek  bridge ;  ( ealvenon. 
Harridsirg  ft  Han  Antonio  bridges,  consisting  of  £7 
•pans,  total  length  of  which  will  be  4,l»0S  ft :  Blank 
Creek  bridge,  1  span  08  ft .  Ulendrie  bridge.  S!  spans, 
1«M  ami  H4  ft, ;  Grand  River  bridge,  4  spans.  81  ft  6  in. ; 
McGregor's  Creek  bridge,  1  k]sui,  188  ft ;  W.  B.  Wilkin, 
biidge,  in  Brnril,  8  spans,  1HA  ft  «arh :  apprrtache*  to 
Rondout  Creek  viaduct,  130  A  span;  nusnucharins 
bridge  at  Sunbury,  10  spans.  196  ft  each.  They  hav* 
also  n  spans  of  bridges,  167  rt  each,  one  10B  fv  fl  In. . 
and  on*  1r7  ft.  6  lit,  the  Mines  of  which  were  not  given. 

T NAHM  Rivxji  Bridoe.— The  New  Hanu  (Cean.) 
ftVpis/er  says  ■  "  It  muy  be  aoid  that  tbe  raUroad 
bridge  over  tbe  Thames  has  become  a  fixed  fact,  and  tbe 
excitement  that  arose  among  New  IaskUiu  people  re- 
garding It  last  winter  has  largely  died  away.  The  en- 
gineers hav*  toe* ted  Its  site,  and  It  Is  understood  that 
svork  on  it  will  soon  cooimroce.  It  is  said  that  tbe  sur- 
vey shows  100  A  of  mud  and  water  on  tbe  proposed 
site,  and  that  tbe  bridge  will  cost  FI,(«Xi,000  at  the 
lowest  It  Is,  perhaps,  Butewurthy  that  the  surveyor* 
and  iimcers  of  the  Tbaines  Bridge  C'lmpariy  uorupy  jatrt 
of  the  office  vacated  hv  th*  New  London  Northern  Rail- 
road Company,  which  was  the  strongest  opponent  of 
of  the  bridge  scheme." 

Tax  PhOoHEaaar  the  Bbooki.y.i  Bridor. — President 
Murphy,  on  the  'iid,  sent  tbe  follusrlrig  liifuruistlon  to 
Mayors  I»w  and  (trace,  giving  the  detain,  of  th*  work 
on  the  bridge  during  th*  post  week:  "  Tn*  following 
parks  of  the  bridge  have  been  put  io  piece  during  tbe 
past  week:  laa  mlennediate  chorda,  72  diaeeonals,  00 
posts,  81  tnteriuedlale  promeiiaile  IsVsir-beeuns.  18 
lower  ehord  sections  and  8  upper  stay  bars  On  the 
Brooklyn  approach  preparations  ore  being  mads  for 
Lbo  lAiildlng  of  tbe  foundations  lor  Use  iron  viaduct* 
aud  sUlkiu  building,  On  the  Frank un  square  bridge 
nsatenal  for  Unas  E,  the  itfth.  Is  ts.|n«  c,.,,Uected 
1'P|st  cbe-nls^  sre  nearly  riveb>i  tei*{fiths'r  The 

aud  aisT  bsUUieJIrailm3ifi ^'truaerTx  ™d^, 
sod  a  p.  silon  .  .f  theiu  Is  Is  Lug  erectod.  Thirls  -two  Ions 
of  steel  hav.  been  ileUvered  by  U»  Edge  Moor  Iron 
Company  during  the  past  week,  leaving  still  sotns 


As   IlK  iA  CtAU  TO  BE  BROKEN  I- P.—  i'i  IHTSSCL  Til,  N. 

H.,  Asurust  88. — The  un  finished  second  rate  ironclad 
Mssssebusetta,  on  the  stocks  In  this  navy  yard,  is  to  be 
brokeu  up.  Hh*  was  commenced  near  the  close  of  tbe 
war,  and  reprcsnots  an  outlay  of  at* si t  E8,ulH?,000, 

Rravara  —  Out  of  the  appropriation  of  MOO.OOri 
contained  in  tbe  sundry  civil  sppn^iTistion  bill  tor  sur 
1  vevlog  public  lands  Acting  Comuilssioner  Harrison  has 
made  tie*  following  apportionment  among  the  various 
surveying  districts:  A  neons.  »10,0O0;  Colorado,  *:».- 
.««;  Vlorida,  (6.000:  Minnesota,  «80  000:  Nebreika, 
» 15.i  h  s .  OrexTsi,  *8«.00i>:  Utah,  tifO.OUO:  Wyoming. 
|«i.i«S)  ('HllfoniiB.iafi.iioLi;  Hakota,  fto.ooo-,  Idaho, 
(IrVHiO;  Montana,  ABO.OOO;  New  Maxloo,  fsetilssi; 
Nevada,  rJO.OOU;  Wsshington,  *2»,0OO:  Ixiuinsns. 
El&.Oi  s) -total.  »38O.O00.  The  act  provide*  that  ISO. 
000  of  the  aggregate  shall  be  reserved  for  the  exam 
i  tlon  of  surveys  made  and  tbe  department  r 
it80,00m  f 
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THK  HUDSON  RIVEK  TUNNEL— THK  NEW 


Tunnctli;g  by  nmipresscd  air.  a*  illustrated  in  | 
llie  subject  under  miuUlertUion,  mar  now  bo  com- 1 
aldrred  as  one  of  the  means  placed  at  the  diapoeal 
of  the  engineer  by  which  lie  way  accomplish  his 
aims.   Die  work  alnwdr  rliiishnd.  and  especially  ! 
the  characterof  thin  work.en  titles  it  to  tbi»  iKieilion, 
even  if  no  further  advance  should  be  made.    It . 
watf  a  bold  innovation  upon  long-established  rule*  ! 
and  theories,  but  in  the  future  its  peculiar  adapta- 
bility under  certain  conditions  will  render  it  of  j 
inestimable  value.   Aa  in  lite  case  of  many  other  | 
new  plans  for  doing  hard  work,  the  dllrkul'.iea 
could  not  bcantkl-: 


be  made  subset-* lent;  also  certain  unknown  con 
ditiona  appeared  which  the  teachings  of  experience 
alone  could  master.  Under  a  combination  of  these 
two  features  progress  could  only  be  made  by  the 
exercise  of  extreme  caution  and  a  vigilant  watch- 
fulness,  ever  ready  to  profit  by  the  outcome  of  the 
hour. 

Hod  the  tunnel  advanced  through  the  same 
material  at  all  stsircs,  nn  change  would  have  been 
necessary  in  the  plans,  except  such  as  might  be 
considered  as  improvements  upon  those  in  vogue. 
But  substances  have  been  found  which  varied 
widely,  and  even  the  same  material  has  been  found 
which  presented  many  different  aspects.  This  lias 
been  particularly  noticeable  in  passing  through 
the  silt  on  the  New  Jersey  side:  in  general  it  is  so 
i  «itu|«ct  as  to  present  nn  olmcst  perfect  harrier  to 
the  escape  of  the  air;  in  the  other  cases  It  is  so 
soft  as  to  permit  of  a  much  too  ready  passage  of 
the  air.  Hand  and  gravel  have  been  met,  and 
under  conditions  which  have  but  seldom  been 
analogous.  It  might,  iu  fact,  be  stated  that  ui  the 
building  of  every  section  of  the  tunnel  a  practic- 
ally new  material  has  been  discovered.  That  a 
plan  works  successfully  in  one  section  or  instance  is 
no  guarantee  that  it  will  work  equally  well  in  the 
next,  and,  as  a  natural  consequence,  new  methods 
and  device*  that  would  fit  the  case  lu  liand  have 
bad  to  be  thought  out. 

Another  proline  cause  of  annoyance  has  been 
the  utter  luiprMiibUJty  of  estimating,  by  calcula- 
tion, the  amount  of  air  pressure  required  for  the 
boat  interests  of  the  work.  A  pressure  per  square 
inch  equal  to  the  hydroetutic  bead  could  be  readily 
,  but  In  most  cases  it  would  not  salt  the 
The  earth  surrounding  the  tunnel 
<  be  considered  as  an  envelope  or  akin  whose 
niniinum  thickness  is  the  distance  from  the  roof 
or  arch  to  the  bottom  of  the  river.  A  variation 
in  the  density  of  thin  skin,  no  matter  how  slight  : 
a  difference  in  the  upper  vertical  thickness  ;  the 
opecinc  gravity  of  the  mass;  the  porosity  of  that 
portion  immediately  adjacent  to  heading ;  all 
tbeae  circumstances  have  combined  to  Influence 
the  air  pressure  requisite,  and  have  compelled  its 
deU-rmination  by  actual  trial  and  experiment  and 
not  by  mathematical  process.  Aa  success  depend- 
ed, in  a  certain  sense,  upon  a  true  equilibrium 
being  secured  between  the  confined  air  and  the  in 
cemantly  changing  aspects  of  the  surrounding 
parts,  great  nicety  was  required  in  the  trials  ;  and 
when  the  balance  was  found  it  could  only  be  pro- 
longed by  attentively  noting  the  alUratiiais  and 
quickly  and  precisely  suiting  the  pressure  to  the 
new  feature.  When  desired,  a  reduction  of  the 
pressure  could  always  be  speedily  effected,  and  re- 
quired no  special  apparatus  ;  but  a  rapid  increase 
at  some  critical  stage  of  the  work  could  only  be 
obtained  by  having  at  the  disposal  of  the  engineer 
machinery  powerful  enough  to  immediately  sup- 
ply his  demands.  Thin  he  has  had,  and  we  And 
among  the  permanent  plant  located  near  the 
mouth  of  the  shaft  air-compressors  of  large  power 
und  of  the  best  patterns. 

The  tunnel  lias  been  prominently  before  the 
public  for  the  past  two  years.    Every  step  of  its 
"  -scribed  in  a  popular  style  by  the 
i  of  thiB  city!  every  new  device  in  the 


j^wrnol*.  The  magi!  itude  of  the  undertaking  and 
the  novel  plan  of  construction  have  combined  to 
render  it  a  most  pleasing  and  profitable  study  for 
the  engineer,  and  as  there  is  an  inherent  curiosity 
implanted  in  the  majority  of  men,  leading  them  to 
inquire  as  to  the  when,  where  and  how  a  particu- 
larly difficult  or  dangerous  work  was  done,  and  as 
these  same  men  have  a  sort  of  undefined  longing 
to  enter  the  scientific  world,  or  at  least  to  gaze 
upon  the  borderlands,  so  this  topic,  whenever 
treated  by  the  popular  press,  has  found  many  inter- 
ested readers.  That  portion  of  the  commercial 
wurkl  which  has  at  heart  the  advancement  of  the 
busrueas  of  Ibis  port  bt  quietly  watching  the  prog- 
nw  of  tike  work.  The  financial  benefits  to  be  de- 
rived from  the  completion  of  such  a  pathway 
under  the  Hudson  are  tno  manifold  and  apparent 
to  need  even  an  mmmcratinn. 

A  glance  at  a  lailroad  map  of  New  York  show- 
ing the  termini  of  roadB  bringing  the  produce  of 
the  great  West,  and  a  brief  calculation  of  the 
annual  value  uf  this  traffic  and  the  at  present  un- 
avoidable delay  occasioned  by  the  river,  explain 
the  paramount  imiioruuice  of  the  work.  What 
would  follow  a  completion,  as  regards  other  tun- 
nels, can  only  be  conjectured, yet  we  have  no  hesi- 
tancy In  predicting  several. 

It  has  been  the  endeavor  of  Kxuinekhixu  News 
to  drecrilie  and  illustrate  the  work  at  the  time  tb« 
special  methods  under  consideration  were  in  ope- 
ration. We  have  attempted  to  do  this  in  such  a 
manner  that  the  articles,  taken  as  a  whole,  would 
constitute  a  history  of  the  work  compiled  from 
actual  observation.  In  this  we  have  been  favored 
by  permission  to  visit  the  "  heading  "  whenever  it 
was  deemed  advisable,  and  have  been  most  materi- 
ally assisted  by  the  explanations  "on  the  spot" 
from  the  engineers  and  by  the  loan  of  plana  to  aid 
us  in  making  drawings.  Although  we  have  visited 
the  tunnel  at  all  hours  seasonable  and  unseason- 
able—we  have  invariably  been  received  with  that 
kind  courtesy  and  attention  which  a  reporter 
above  all  men.  is  best  abk<  to  appreciate.  We  this 
week  present  to  our  readers  a  double  page  litho- 
graph of  drawings  and  a  description  of  the  tunnel 
at 


conquered,  and  the  work  has  gone  forward, 
devices  and  plans  have  kept  pace  with  new 
At  a  first  glance,  the  sand  above 


The  caisson  was  sunk  during  the  latter  part  of  last 
year  and  the  fore  part  of  this  to  its  position,  shown 
at  A*,  Fig.  1.  It  passed  through  a  conglomerate  fill- 
ing, old  dock  work,  which  occasioned  much  delay, 
dock  mud,  and  finally  rested  in  a  bed  of  sand  in- 
terspersed with  small  rock  and  gravel.  The  lower 
portion  or  the  catsaoa  was  48  ft.  long  and  S»  ft.  6 
in.  wide:  its  height  was  85  ft,  and  the  aides  had  a 
batter  of  one-half  to  one  and  were  8  ft.  thick.  The 
top  was  4t  ft.  long  and  87  ft.  •  in.  wide.  The  sides 
were  of  unusual  thk knesaea  of  timber  running  in 
contrary  directions  and  well  fitted  and  securely 
bolted  together.  Vertical  and  horizontal  struts  of 
heavy  timber  were  placed  in  the  interior.  A 
supply  shaft  and  lock  (shown  at  /*,  Fig.  1)  came 
through  the  center  of  the  roof.  A  man  shaft  was 
constructed  at  O,  with  a  lock  at  the  tipper  end,  f. 
The  ascent  waa  made  by  two  ladders,  and  its  rise 
and  position  were  such  aa  to  form  a  safe  refuge  for 
the  men  m  case  of  accident.  A  timber  lock  ia 
placed  at  H.    Extcnriinc  thrnosh  thecenterof  the 

turns,  dipping  into  the  water  and  Is  capped  with 
a  screen,  and  whose  tipper  end  is  connected  with 
a  rotary  pump.  The  discharge  ia  into  a  box-sewer 
leading  to  the  river.  The  pump  at  driven  by  an 
<*»cill»tmK  erocine  receiving  Bteam  frum  the  reifu- 
lar  boilers,  which,  together  with  the  eir-oom- 

from  the  ehaft. 

The  fact  that  the  caisson  waa  imbedded  in  sind 
led  to  the  belief  anting  many  engineers  of  high 
standing  that  an  outlet  could  not  be  obtained  and 
the  tunnel  started  by  the  ayatem  of  working  by 
compreased  air.  Indeed,  it  baa  become  unsafe  to 
pronounce  an  unfavorable  opinion  in  regard  to 
any  particular  piece  of  work  connected  with  the 


requisite  for  a  first-class  insurmountable  obstacle. 
Upon  the  least  reduction  of  the  air  preesure  this 
material  would  follow  the  water  into  the  caisson: 
the  smallest  openings  afforded  a  ready  paraaee. 
Tho  water  and  sand  could  be  kept  quiet  as  far 
down  as  the  air  pmuure  was  carried  and  no 
further,  and  if  a  trench  were  dug,  or  undertaken, 
the  upward  pressure,  due  to  the  difference  between 
the  air  pressure  and  head  of  water,  or  depth  of 
excavation,  would  fill  the  trench  with  sand  and 
water  about  aa  fast  as  it  could  be  taken  out,  and 
the.  adjacent  material  would  then  be  in  no  belter 
than  at  first. 

uiy  work  had  been  done  toward  opening 
the  following  method  waa  believed  to 
be  the  beat  under  the  circumstances:  A  movable 
bulkhead  or  dam,  made  of  oak  plank,  held  at  the 
ends  by  heading  props  and  by  braces  from  the  side 
of  the  caisson,  or  face  of  completed  work— as  the 
case  might  be— extending  from  about  •  in. 
ahovo  the  invert  to  the  roof  or  crown  platea.  The 
opening  at  the  bottom  was  left  to  permit  the  water 
to  flow  from  the  heading  and  he  pumped  away. 
It  waa  expected  that  considerable  would  drain 
away,  and  that  the  condition  would  thereby  be 
im|>rov«d.  Progress  was  lo  be  made  in  this  way: 
The  air  pressure  being  maintained  at  about  t'f 
pounds  per  square  inch  more  than  what  would  be 
necessary  to  keep  nut  water  at  the  crown, 
the  upper  plank  would  then  be  removed,  enough 
material  taken  out  to  admit  a  plate,  when  the 
plank  would  be  moved  forward  ami  supported 
against  the  next  set  of  props.  The  next  plank 

on  down  to  the  bottom. 

In  actual  practice  iron  waa  subatlt  uted  for  plan  k- 
and  it  is  believed  that  no  progress  could  have  been 
made  If  this  had  not  been  done,  from  the  mere 
fact  that  a  bulkhead  of  iron  <<rold  he  made  air- 
tight—a thing  which  was  not  possible  with  one  of 
wood.  The  work  of  cutting  through 
may  tie  briefly  described  as  follows:  A  s 
bad  been  made  on  the  inside  of  the  caiaaon  of  the 
exact  form  and  sire  nf  the  tunnel  at  the  time  of  its 
construction,  and  no  spikes  were  driven  within  •  in. 
of  this  mark.  After  the  invert  had  been  finished, 
men  were  set  at  work  boring  with  two  and  two  and 
one-half  inch  augers  on  that  mark,  the  air  press- 
ure being  kept  at  about  18  pounds.  Aa  soon  as 
the  caulking  course  of  4-in.  planking  had  been 
pierced,  the  air  eaea|ied  in  small  quantities;  but 
after  the  augers  had  reached  the  diagonal  plank- 
ing between  the  12  by  IS  timbers,  the  air  rushed 
out  with  a  loud  noise.  ThiB  was  stopped  by  "blow- 
ing ~  dry  cement  into  the  holes  wl 
was  discovered.  The  blowing  consisted  in  I 
a  lot  of  loose  cement  near  the  aperture,  when  the 
escaping  air  would  carry  it  into  the  opening. 
Usually  two  or  three  quarts  would  suffice,  but  in  the 
case  of  the  first  openings  aa  many  barrels  were  used. 
Wooden  plugs  were  also  provided  and  a  number 
inserted  in  the  holes  after  the  removal  of  the  augers, 
but  the  cement  proved  convenient,  and  was  gen 
erally  used.  The  boring  was  continued  until 
nearly  the  entire  circumference  was  penetrated, 
wheu  the  work  of  cutting  out  was  begun.  Owing 
to  the  number  and  arrangement  of  the  spikes, 
djwela,  tennants,  etc..  employed  to 
piece  of  timber,  this  was  a  labor  of 
tude,  yet  patience  and  pet  severance  mastered  the 
difficulties.  As  soon  as  a  bole  bad  been  made, 
large  enough  to  admit  a  plate,  it  waa  inserted,  and 
held  firmly  In  position  by  braces-  To  keep  the  ex- 
posed portion  from  flaking  and  falling  before  the 
plate  could  be  placed  in  position,  planks  were  held 
against  it,  as  described  further  on.  At  a  distance 
of  13  feet  from  the  side  of  the  caiaaon,  a  bulk- 
head of  iron  plates  waa  started  at  the  top,  and 
built  down.  A  system  of  struts,  resting  against 
the  caisson,  supported  this  bulkhead,  which  is  put 
up  in  regular  courses  or  15  in.  each,  the  platea 
being  4  ft.  In  length,  except  those  for  the  ends  of 
each  course,  which  are  cut  to  correspond  with  the 
Of  tunnel  at  the  respective  courses.    It  was 
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I  inpowibW  to  advance  a  ring  of  plates  of  th« 
usual  width— S  ft.  •  in.— eo  they  wen  changed 
to  one-half  this  width,  or  15  in.  This  was  the 
fijwt  modification  or  change  worthy  of  note  from 
the  practice  on  the  New  Jersey  aide,  and  although 
it  necessitated  more  labor,  it  was  advantageous  in 
the  ktcreastd  number  of  angle-ban,  in  one  direo- 
tioo,  which  nearly  doubled  the  strength.  The 
right  thickness  nf  plates  in  n  subject  open  to  much 
disconion  (those  used  were  one-quarter  of  an  inch). 

it  nollld  lie.'  don.,  without  great  or 
ik  with  plates  of  any  thickness,  and  that 
e  were  sufficient,  and,  being  light  and 
easily  bandied,  it  was  expected  by  the  exer- 
cise of  skill  and  Judgment  in  the  bracing  to  bold 
them  in  place.  It  was  also  found  expedient  to 
further  reduce  the  rise  of  some  of  the  plates  by 
catling  the  half  si  sr.*  in  two;  and  finally  a  few 
were  made  only  one-eighth  the  regular  aiae  in  order 
to  make  a  closure  in  unusually  difficult  ground. 

The  method  of  building  the  tunnel  may  be 
briefly  summed  np  as  follows:  Making  a  small  ex- 
cavation and  at  once  setting  up  an  air-tight  casing. 
Each  horizontal  course  is  completed  before  its  Btic- 

U-rmed  the  segment  c,f  the  upper  part  of  a  cylm 
der,  which  is  graduDy  increased  onto  there  is  a 
completed  circle  of  plates  open  to  the  finished 
work  ato  ne  end  and  closed  by  an  iron  wall  at  the 


The  operation  of  advancing  the  iron  plates  to 
form  the  shell  was  en  easy  matter,  so  far  as  the 
roof  plates  were  concerned— about  one-fourth  of 
the  circum  ferencc — although  greul  care  and  skill 
were  required.  The  plan  was  to  drive  light  "pol- 
ing" strips  of  one-half  by  two  inches,  and  about 
two  feet  long,  directly  in  front  of  the  last  plate 
put  in;  the  rear  ends  of  the  strips  were  pujhed  up 
above  and  then  pulled  back  so  as  to  rest  on  the 
plate  already  in  place.  This  preTcnted  the  mate 
Hal  from  falling  while  the  excavation  was  being 
made.  The  plate  was  put  in,  bolted  to  the  one 
already  in  position,  and  a  short  brace  pot  up, 
temporarily,  to  prevent  settling ;  bot  it  was  found 
that  the  material  on  which  the  lower  end  of  the 
brace  rented  was  insecure,  and  systems  of  A  braces 
riiagorjala  verticals  with  mod  sills  etc,  were  tried, 
but  failed.  When  the  heading  had  been  extended 
about  12  ft  .  and  the  bulkhead  put  in,  reaching 
across  the  face  of  the  heading  from  side  to  side 
«  ft  .  It  was  fou 
of  the  roof  had  reached  a  point 
radical  change  in  the  plan  must  be 
the  work  would  be  stopped.  The 
method  adopted  and  which  proved  eminently  sue 
cess  fill  is  shown  in  Fig.  8.  A  piece  of  timber  12 
in.  square  and  about  10  ft.  in  length 
placed  that  one  end  rented  against  the  outside  of 
the  caisson  and  the  other  extended  into  the  face  of 
the  beading.  The  forward  end  was  supported 
from  tbe  inside  of  the  caisson  by  two  iron  tie-rods, 
one  and  one-half  inch  in  diameter,  and  provided 
with  turn-buckles,  thus  farming  a  kind  of  boom 
which  was  expected  would  sustain  a  load  of  from 

I  to 

la 


t  constituted,  probably,  tbe  principal  aid  in 
>  the  first  section. 
The  system  of  bracing  shown  in  Fig,  9  was  un- 
satisfactory for  many  reasons  and  was,  therefore, 
supplemented  by  a  better,  Tbe  drawing  shows 
trans-verne  and  longitudinal  section:  in  the  latter 
tbe  plain  have  been  carried  down  not  quite  half 
way.  We  produce  the  drawing  to  illustrate  one 
of  the  plans  which  was  tried  and  found  wanting. 

The  method  of  building  Llie  tunnel  as  now  pur- 
sued is  clearly  shown  in  the  transverse  and  lougi- 
,  Figs.  4,  5  and  «.  Fig.  4  shows 
r  about  tbe  first  quarter  of  the 
work;  the  vertical  struts  resting  upon  plates  in  the 
sand.  In  Fig.  3  tbe  excavation  has  been  carried 
down  about  half  way  and  in  Fig.  ft  the  iron  shell 
has  been  completed  and  is  ready  for  the  masonrc. 
It  will  be  noticed  that  as  the  work  proceeds  the 


section  is  removed  and  forme  the  lower  in  the  new 
bulkhead. 

After  one  section  had  been  encased  and  was 
ready  for  tbe  masonry,  a  quantity  uf  fine  6nnd 
came  in  through  the  joints  of  the  bulkhead,  and 
could  neither  be  bailed  nor  pumped  out.  In  con- 
sequence of  this  it  was  impossible  to  lay  brick, and 
several  hours  were  lost  in  dealing  with  it;  but 
after  repeated  trials  without  success,  and  when  a 
concrete  invert  seemed  the  only  solution,  an  ex- 
nental  brick  wall,  H  in.  thick  and  about  1  ft. 
high,  was  built  entirely  across  tbe  forward  end  of 
e  section.  This  stopped  tbe  flow,  and  the  invert 
as  laid  without  further  annoyance. 
At  a  distance  of  about  90  ft.  from  the  river  side 
of  the  caisson  an  air-lock  had  been  put  in  (F,  Fig. 
1).  This  lock  is  IS  ft.  long,  6  ft.  in  diameter,  and 
rests  on  a  bulkhead  of  concrete,  /,  6  ft.  thick. 
From  tbe  bulkhead  to  the  roof,  and  surrounding 
the  lock,  is  a  wall  of  brick  roasoAry  8  ft.  thick. 
At  tbe  time  of  the  blow-out  last  week  the  masonry 
had  been  about  one-half  completed  in  the  section 
which  is  shown  about  one-quarter  excavated  (Fig. 
1). 

Some  two  months  since,  a  fire  was  discovered  in 
the  caisson  near  the  roof;  wet  sill  was  forced  into 
the  opening  burned  through  the  4-in.  caulking 
course.  This  hole  was  about  4  io.  in  diameter;  the 
wet  silt  soon  stopped  the  fire  at  tbat  point,  but  in 
a  short  time  it  was  noticed  that  the  caisson  was 
getting  very  bot  to  the  touch  over  an  area  of 
about  8  ft.,  and  serious  consequences  were  threat 
ened.  One  end  of  a  piece  of  one  and  one  half 
inch  pipe,  about  4  ft.  long,  was  inserted  in  the 
bole  and  the  other  placed  hi  a  bucket  kept  full  of 
water.  The  water  was  carried  into  the  burning 
wood-work  and  the  fire  quickly  extinguished. 

a  mew  BAND  PUMP. 
Tbe  pump  illustrated  in  Fig.  7,  which  is  a  verti 
oal  section,  was  designed  by  Mr.  C.  W.  Clift,  tbe 
master  machinist  of  the  tunnel.  It  works  upon 
the  prlueipLe  of  the  induced  current.  The  water 
from  a  pressure-pump  enters  at  C,  and  flows  into 
a  globular  chamber,  through  the  bottom  of  which 
passes  the  suction-pipe  A,  and  pssses  out  at  B. 
The  distance  between  tbe  top  of  tbe  suctioD-pipe 
and  tbe  points  «  and  D  can  be  lesrulated  by  the 
screw,  aa  shown,  and  any  rate  of  discharge  fr 
B  can  be  obtained  with  tittle  or  no  trouble.  The 
wear  of  the  pomp  comes  at  E,  where  the  sharp 
sand  strikes  against  the  sides.  This  is  made  of 
chilled  cast  iron,  and  the  adjoining  piece  F  of 
composition.  These  pieces  are  cast  to  fit  the 
pump  and  require  no  adjustment,  being  held  in 
position  by  the  screw  cap  B,  aa  shown.  The  body 
of  the  putnp  ia  of  cast  iron.  In  lu-tuni  practice  at 
tbe  tunnel,  the  pump  has  been  found  to  give  the 
most  satis  lac  to  ry  results- -bring  economical, 
powerful,  impossible  to  clog,  and  of  easy  adjust- 
ment and  repair— tbe  mere  turning  of  a  screw 
accomplishing  both. 

The  Hudson  Tunnel  Railway  Company  was  incor- 
porated for  the  purpose  of  joining  the  shores  of  New 
Jersey  and  New  York  by  means  of  a  tunnel  under 


Drill  compressors.  A 
keeps  the  water  in  check. 


Mth  alt.,  which  happily  caused  no  loss  of  life,  but 
which  has  delayed  work  somewhat.  On 
day  of  this  week  tbe  removal  of  a  small 
was  the  cause  of  a  loosening  of  the  ma- 
terial in  the  roof  of  the  tunnel,  so 
tbat  the  men  were  driven  out  of  tbe  bead- 
ing ;  but  the  leak  was  stopped  and  the  men 
returned  to  work  within  half  an  hour,  On  the 
same  day  an  inroad  of  the  silt  drove  the  workmen 
out  of  the  Jersey  end  of  tbe  tunnel,  but  at  our 
visit  on  Thursday  we  were  informed  that  tbe  leak 
had  been  stopped  and  work  was  progressing  as 
usual.  Tbe  engineers  explain  the  trouble  as  fol- 
lows :  The  silt  is  held  mite  position  bast  when  at 
a  certain  point  of  saturation  ;  if  tbe  sir  pressure 
is  increased  it  drives  tbe  water  into  tbe  silt,  which 
becomes  flaky  and  liable  to  dfanntregate ;  tbe  dif- 
ference of  one  pound  of  air  pressure  will  cause  this 
change,  and  from  this  cause  it  was  that  the  silt  got 
started  on  Wednesday,  and  before  it  could  be 
"plugged"  it  ill  led  the  heading.  Tbe  manager 
aod  engineers  do  not  seem  to  fear  these  mishaps, 
except  that  they  add  to  tbe  labor  and  expense  of 
the  work  and  also  cause  delay. 


is  now  doing  the  work  in  the 
tunnel.  The  President  of  this  company  is  Tremor 
W.  Park,  of  Bennington,  Vt.;  Mr.  D.  C.  Haski..  la 
Mans  gar,  and  is  the  most  prominent  man  in  con- 
nection with  the  enterprise.  In  tbe  engineering 
department,  8.  H.  Finch,  C.  E,  is  engineer- in- 
cbarge;E,  H.  Hurlmgnme,  C.  E,  makes  a  specialty 
of  the  alignment  and  grades  of  tbe  tunnel  ;  C.  W. 
Raymond,  Mem.  A.  8.  C  E.  and  J.  W.  Wolbrect 
are  assistant  engineers  on  construction ;  C.  W. 
Clift  is  mechanical  engineer  in  charge  of  ma- 
chinery ;  M.  Nolan,  formerly  of  the  Dorchester 
Bay  Tunnel,  for  the  Boston  improved  sewerage,  is 
superintendent,  in  place  of  C.  C.  Lovejoy,  now 
with  the  N.  Y.,  0.  *  W.  R.  R.,  as  superintendent 
of  bridges  and  buildings ;  George  F.  Seward.  ex- 
Minis  tor  to  Chins,  is  connected  with  the  financial 
b  works.    A  large  Clayton  air- 


by  two  of 


Oct.  1.  The  air  is 


CORRESPONDENCE. 

ALGEBRAIC  PROBLEM. 

LoL'tKViLLE,  Ky..  Aug.  88,  I86J 
Kditok  E>oi!tKrntilU)  News: 

The  following  seems  to  me  to  be  tbe  easiest  way 
to  solve  the  algebraic  problem  in  the  last  Nrws: 

<l)x*  +  »  =  11 
(2,,.-,=  1 

From(l)x  =  f  11  - 
Sub.  in  (8)       1  -  fil  —  « 
spring  jf«-8V  +  1  =  li-yory'  -  V  + 
jr  —  io  =  o. 

The  hix.it  or  y  must  ,,k  a  FACTOR  OF  10  or  1, 3,  5, 
or  10. 

Substituting  1  for  v  in  (I)  and  (8),  we  get  diff. 
t-iiU.  for  j*. 

.'.  this  is  not  the  root  sought. 

Hubs.  8  for  y  and  we  get  the  same  val.  for  jr  is 
both  equations. 

.-.  x  =  8 

Respectfuuy,      En.  H.  Bowses. 
We  have  received  solutions  with  the  results  from 
A«*iistant  Engineer  Wo  bash,  St.  Louis  dt  Paeiflc 
Railway,  Peoria,  and  from  8.  C  W„  Chicago, 
ni.,  who  makes         x  =  8;  jr^S; 

AN8WEBTOPROBLEM. 

CHICAGO,  Aug.  88,  IBM. 
EdItob  Enourggajsjo  Nbws  : 

In  answer  to  Henry  Thompson's  proMem,  page 
2hD.  ante,  I  believe  there  la  no  solution,  owing  to 
the  fact  that  if  we  suppose  the  triangle  required 
be  constructed,  and  the  data  given  be  noted,  an  ex- 
amination will  show  that  there  is  not  data  suffi- 
cient to  perform  any  sort  of  a  calculation.  How- 
ever, if  it  will  answer  the  purpose,  the  following  Is 
the  result  of  a  graphical  operation  which  will  giv* 
him  the  triangle  sought,  with  an  error  of  less  than 
one  inch  In  this  case.  The  value  of  such  an  error 
will  be  great  or  small,  according  to  the  purpose 

tnangle  will  be,  A  E  -  45  -  Otf   A  D  =  45  -  0>f' , 
andDE  =  44-llV.«nc 
an  inch.  Char.  J. 


THE 


IRT  AND  STATISTICS  OF 
CAN  WATER-WORKS. 

BY  J.  JAJm  B.  CROSS,  St.  AM.  HOC.  C.  ft, 


(Continued  from  page  80s.) 

OOCIJtXV.— HABBIKBrjBO,  PA. 
HajTiaburg,  Pennsylvania,  in  lat.  40'  15"  44  S., 
long.  78'  52  56  W..  on  the  Susoueh 

an  ft 


la  chiefly  on  a  plateau  from  28  to  50  ft. 
river  and  extending  back  on  the  hills. 

It  was  settled  in  1726,  and  ioccsrporated  as  s 
borough  in  1791  and  as  a  city  in  i860.  Water 
works  were  built  by  the  borough  in  1844  after 
plans  of  F.  Fr.lnian,  C.  E,  taking  the  supply  from 
the  river  through  a  80-in,  cast-iron  pipe,  latd  1« 
<      :  ic  river,  and  pumping  it  by  a  horaonUl 
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of  13-in.  cylinder,  w.t  b  pump  of  8-tn.  b  >re,  both  of 
KMn.  stroke,  into  a  reservoir  built  in  excavati-iu 
and  embankment  190  ft.  square  and  16  ft.  -'cep. 
with  Its  water  surface  91.83  ft.  above  low  water  in 
the  river  and  8,018  ft  from  the  pump.  The  force 
main  was  an  8-in.  cant-iron  pip-.  In  1880  a 
Worthington  duplex  pump,  with  18-ln.  steam  and 
l.Vin.  water  cylinder,  of  38-iu.  stroke,  was  added, 
and  a  16-in.  force  main  laid. 

In  1887-0  the  daily  consumption  was  1.089,089 
gallons  and  the  works  had  cost  $335,000.  In  1874 
new  works  were  built  after  plans  of  H.  P.  M. 
Birkinbine,  C.  E 

Two  horizontal  crank  and  fly-wheel  engines,  one 
non-condensing,  with  8(Mn.  cylinder,  the  other 
condensing,  with  34  in.  cylinder,  both  baring  38U- 
in.  pumps  with  M-in.  stroke,  and  arranged  to  work 
either  separately  or  as  a  compound  engine,  lift  the 
water  331  ft  through  a  30  in.  force  main  into  a 
stand. pipe  J  at.  In  diameter  and  303  ft.  high,  in- 
closed in  an  ornamental  brick  tower,  and  into  a 
reservoir  2W)  by  800  ft  ,  built  in  excavation  and 
embxnkiiisut.  33*)  ft.  shove  the  pnmpi.  and  con- 
taining 80.UO0.OOO  gallon*  in  two  basins.  There  is 
also  a  Knowles'  pump,  of  90  in.  steam  and  14-in. 
water  cylinder,  with  34-in.  stroke. 

Distribution  is  by  cm-iron  pipe,  of  30  to  4  in. 
diameter,  of  which  31  miles,  are  laid,  with  350  tire 
hydrants  and  8,000  taps.  W might-iron  service 
pipes  are  used. 

The  population  in  I  HMO  was  80,7*3.  and  th  e  daily 
consumption  in  1831  was  4.750.000  gallons. 

The  works  have  cost  $400,000,  and  the  bonder) 
debt  is  $351,000,  at  0  percent,  interest.  The  ex- 
penses In  IH«1  were  (16, 733  for  maintenance,  and 
$  XI.OM  for  Interest.    The  receipts  were  $30,000. 

The  works  are  managed  by  a  committee  of  the 
City  (TonnciL     J.  H.  Weltmyer  is  the  ~ 


AN  ART  AND  INDUSTRIAL  EXHIBITION  IN 
THE  CAPITOL  AT  WASHINGTON. 
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OF  THR  (TMBERLWn,  FOR  THE  BENEFIT  OF  THE 
OAKFIKLD  MOXUXEMT  FUND. 


Catasauqua,  Pennsylvania,  in  lat.  40  89  N..  long. 
75  35  W.,  on  the  1.  high  River,  is  in  a  hilly  coun- 
try.   It  was  settled  in  1840. 

Water-works  were  built  in  1842  by  the  Crane 
Iron  Company,  taking  the  supply  from  tho  Lehigh 
River  through  a  feeder  of  the"  Lehigh  Canal,  a 
mile  long.  Two  pumps  of  ft-in.  bore  and  48-in. 
stroke,  driven  by  water-power,  lift  the  water  133  ft- 
into  a  reservoir  of  cemented  masonry,  SO  ft.  square 
and  13  ft.  deep,  and  a  stand-pipe  127  ft.  high  and 
.1  ft.  dinmcter  at  base. 

Distribution  is  bv  cast-inn  pipe*.  Tlwwc  flp»t 
laid  were  of  4  and  i  in.  diameter,  since  changed  to 
8.  10  and  13  in.  There  are  84  fire  hydrants  and 
400  taps.  The  town  pars  $12.50  per  annum  for 
each  lire  hydrant.  Lead  nervine  pipes  are  used. 
The  population  in  18*)  was  8.858.  The  dnily  con- 
sumption is  not  given.  The  works  have  oust  $50,- 
000.    No  further  financial  statements  are  given. 

Joseph  Hunt  is  the  Superintendent 

CCCtXXYTI.  —  XAT1C1C . 

Natirk.  Massachusetts,  in  lat  43  19  N.,  long. 
71  20  W.,  is  on  the  Charles  River. 

It  was  incorporated  as  a  town  in  1781. 

Water-works  were  built  by  the  town  in  1874, 
after  plans  of  M.  M.  Tidd,  C.  E.,  taking  the  supply 
from  Dug  Pond,  a  natural  lake  or  30  arrea  arcs', 
ami  about  one  square  mile  water-shed. 

The  water  is  pumped  by  a  Worthtngton  duplrx 
engim- through  13,000  ft  of  12-in.  pipe,  to  a  reser- 
voir built  in  excavation  and  emhnnkment.  con- 
taining 8.3UO.0O0  gallons,  175  ft.  above  the 
pump. 

Distribution  is  by  23  utiles  of  wrought-iron 
and  cement  pipes  of  from  13  to  I  hi.  diameter, 
with  133  fire  hydrants,  131  gates,  837  taps  and  IV  j 
meters. 

Oalvatilzisi  iron  and  cement  lined  wrought-iron 
service  pipes  are  used. 

The  population  In  1880  was  8,000,  and  the  daily 
consumption  in  1881  was  213.000  gallons. 

The  works  cost  $200,000.  The  bonded  debt 
is  $171,000,  at  3,  A  and  7  per  cent,  interest 
The  receipts  have  bran  $50,808.05. 

In  1881  the  expenses  were  $3,035.11,  and  the  re- 
ceipts $11,208.72. 

The  works  are  managed  by  a  board  of  three  coin- 
mum  oners. 

J.  W.  Morse  is  the  Superintendent. 


The  Board  of  Direction,  composed  of  some  of  the 
most  prominent  names  in  public  life,  including 
members  of  the  Supreme  Court,  S-nnt  >rs.  Mem- 
ber* of  Congress,  Army  and  Navy  officers  of  high 
rank,  and  the  first  citizens  of  Washington,  send 
the  following  to  the  press : 

A  National  Bazaar,  Art  and  Industrial  Exposi- 
tion will  be  held  in  the  rotunda  and  adjacent  halls 
of  the  National  Capitol  at  Washington,  D.  C, 
November  35  to  December  8  (inclusive),  1883,  as 
authorized  by  joint  resolution  of  the  Senate  and 
House  of  Representatives,  August  7,  1882.  The 
object  of  this  undertaking  is  to  raise  funds  with 
which  to  erect  a  statue  in  this  city  to  the  memory 
of  (Icneral  James  A.  Garfield,  lat.-  President  of  the 
United  Stain*,  which  work  is  in  the  hands  of  a 
committee  of  the  Societrof  the  Army  of  the  Cum- 
berland, who  have  already  collected  for  thai  purpose 
some  twenty  thousand  dollars,  and  expect,  with  the 
results  of  toe  exposition,  to  have  a  sufficient  sum 
with  which  to  erect  a  work  befitting  the  great 
name  it  is  proposed  to  commemorate. 

The  art  exhibition  will  he  under  the  direction  of 
the  leading  artists  resident  in  Washington.  It  is 
hoped  that  artists  throughout  the  entire  country, 
professional  and  amateurs,  will  aid  the  work  by 
contributing  some  one  work — as  a  gift  to  the  fond 
—to  be  sold  for  its  benefit,  and  be  willing  to  ex- 
hibit others,  under  such  rules  and  regulations  a« 
may  be  determined  by  the  Board  of  Direction 
All  persons  desiring  to  contribute  in  any  way  to 
this  great  work  are  cordially  invited  to  do  so,  and 
to  proceed  in  such  manner  as  their  judgment  may 
dictate. 

Contributions  from  tho  ladies  in  the  way  of 
needle  and  fancy  work  are  especially  invited  and 
anticipated  as  one  of  the  more  prominent  features 
of  the  exposition. 

To  manufacturers  this  exhibition  offers  oppor- 
tunities second  only  to  the  Centennial  Exposition.  I 
Occurring  on  the  eve  of  the  assembling  of  C;>n  I 
gress,  and  at  the  season  of  the  venr  when  all  the 
foreign  representatives  are  at  their  legations,  every 
exhibit  will  have  the  attention,  not  only  uf  our  own 
reprcH'ntatives.  but  of  the  representatives  of  all 
the  civilized  nations,  as  well  as  the  representatives 
of  thepmn.  who  will  gladly  make  full  mention  of 
"  ,  this,  with 


equipped  and  operated  for  less  thsn  half  the  no  t 
of  the  ordinary  broad-gauge  road.  This  San  Joa- 
quin narrow-gauge  road  is  owned  and  managed  bj 
local  capitalists  of  Sacramento  and  San  Joaquin 
counties.  Some  of  them  are  merchants,  othera 
wealthy  farmers,  and  nearly  all  of  them  haw 
interests  to  be  developed  by  the  tramportatinn  it 
will  afford  for  their  produce.  We  understand  that 
they  will  be  able,  without  borrowing  nr  mortgag- 
ing the  road,  to  build  as  far  as  the  Big  Trees  at 
least  If  thrv  go  no  farther  eastward,  the  timber 
tapped  there  will  supply  freight  enough  to  pay 
expenses  and  fair  dividends  But  there  is  soma 
hope  that  in  the  near  future  this  rood  will  connect 
with  a  narrow-gauge  system  in  contemplation  for 
Nevada,  to  tap  the  Bodie  mines,  and  connect  with 
the  Eastern  system  of  railroads. 

Another  narrow-gauge  railway  enterprise  is 
taking  shape  for  the  connection  of  OroviUe.  Marys- 
ville  and  Chlco  with  the  high  timber  lands  of 
Plumas  and  Lassen  counties,  and  with  an  outlook 
toward  tbe  extensive  grazing  and  dairy  farms  east 
of  the  Sierra,  in  tbe  direction  of  Goose  Lake  and 
Southern  Oregon.  Nicholas  Luning,  a  stout  and 
keen-witted  capitalist  of  this  cilv,  stands  at  the 
head  of  it,  and  will  he  able  to  command  all  the 
money  needed  to  put  it  through. 

Neither  of  tbese  roads  will  cost  more  than  $8,000 
to  $9,000  a  mile  in  the  valley,  nor  over  $13,000  to 


$13,000  in  the  mountains,  save  wl 


tunneling  or 


all  worthy  exhibits  ;  this,  with  the  fact  that  each 
donation  or  exhibit  contribute*  so  much  to  a  work 


that  must  commend  itself  to 
sen.   All  exhibits  will  bear 
manufacturer,  etc.,  and  will  i 
the  close  of  the  exposition. 


very  patriotic  citi- 
the  name  of  artut. 
'main  in  place  until 
Arrangements  for 


Acksuwtjuxibests.— The  receipt  of  statistics, 
as  follows,  U  acknowledged  with  thanks:  From 
R.  A.  Bryan,  City  Engineer,  statistics  and  reports 
of  the  water-works  of  Portsmouth,  Ohio;  from 
Isaac  W.  Crane.  Superintendent,  statistics  nnd 
water  rates  of  Hackcttetowu.  N.  J.;  from  J.  J. 
Sager,  reports,  statistics  nnd  water  rates  or  the 
water-works  of  Trenton,  N.  J.;  from  D.  P.  Bruuer. 
C.  E.,  reports,  statistics  and  water  rates  of  the 
water-works  of  Harrisburg.  Pa.:  from  Joseph 
Hunt,  Superintendent,  statistics  and  water  rates 
of  the  water-works  of  Catasauqua.  Pa.;   from  J. 


rsc,  Superi 
>f  Natick, 


trans|iortalioii  of  exhibits  are  being  made,  and  de- 
tails will  be  given  on  application  to  the  Board  cf 
Direction,  rooms  90  to  Utt,  F.bt.itt  House,  Washing- 
ton,  D,  0.  

NARROW-GACOE  RAILWAYS. 

Ten  miles  below  WcHslhriilge.  on  the  Moque- 
lutnne  river.  In  the  county  of  San  Joaquin,  ts  a 
new  shipping  port  called  UrackviUc.  It  is  the 
tide-water  terminus  of  a  narrow-gauge  railway 
now  in  course  of  construction,  thirty-fire  miles 
lieing  completed  and  in  operation,  carrying  freight 
and  passengers  through  the  beat  settled  and  best 
cultivated  part  of  the  Misiuelumne  valley— that  on 
which  the  celebrated  Moquelumucs  grant  was 
located,  known  ill  Stockton  as  "the  Live  Oaks." 
The  en-tern  end  of  the  road  is  already  a  little  east 
of  the  town  of  Iyickford,  over-looking  one  of  (he 
richest  low  lying  bottoms  in  the  country,  and  not 
far  from  the  foothills  or  Calaveras  county.  The 
present  freighting  capacity  of  the  road  is  taxed  to 
Its  utmost,  and  the  company  an;  procuring  new 
rolling-stock  to  accommodate  the  incoming  wheat 
and  barley  harvest,  always  goes!  in  that  region. 
It  is  not  the  intention  to  stop  the  road  in  the 
valley,  but  to  build  on  through  the  Calaveras  foot- 
hills, and  far  into  the  lumber  region  at  nnd  above 
the  original  Pig  Tree  grove,  where  there  are  hun- 
dreds or  square  miles  of  the  beat  sugar-  pi  nr*  in  the 
Sierra  Nevada,  as  yet  but  little  dlslurlxsl  by  the 
local  millmen.  The  lumbering  capacity  or'  this 
sugar-pine  country  will  snpply  as  much  freight  as 
the  road  cau  carry  for  half  a  oentury  to  come,  and 
It  is  exactly  the  kind  of  freight  which  is  needed 
for  the  improvement  of  tin-  valley  lands  and  the 
trade  of  this  city.  Sugar-pine  is  the  most  costly 
of  all  lumber.  It  is  used  for  fine  cabinet  ware. 
|Kinel  doors,  window  frames,  nnd  the  flooring  ami 
wainscoting  of  elegant  houses.  The  demand  for 
it  is  unlimited:  but  the  supply  cannot  he  advan- 
tageously tapped  without  railway  communication 
with  the  Sierras,  at  least  as  far  up  as  an  altitude 
of  .'.000  ft.  bIkivc  sea  level.  Bnxid-gauct-  railways 
are  too  expensive  for  this  purpose.  Neither  are 
they  well  adapted  to  the  high  grades  and  sharp 
curvatures  that  must  needs  I.-  encountered  in  the 
mountains.  The  narrow-gauge  meets  these  desi  .'e- 
A  road  of  that  kind  can  be 


high  bridging  or  deep  cutting  is  required.  Broad- 
gauge  rosida  cannot  sucoessfully  compete  with 
them,  as  Is  proved  by  the  operations  of  the  Santa 
Cruz  narrow-gauge  against  the  monopoly's  broad- 
gauge,  which  taps  a  part  of  the  aame  region  that 
feeds  the  narrow-gauge.  The  running  expense* 
are  I  cm  bv  40  per  cent  than  on  the  narrow-gauge. 
It  carries  less  dead  weight  in  cars  and  engines  by 
00  per  cent,  and  the  wear  and  tear  of  material  is 
but  trifling  by  comparison  with  that  of  the  broad- 
gauge. 

It  is  probable  that  if  relief  ever  comes  to  tha 
people  of  California  froai  the  oppressions  and  in- 
solence of  the  transportation  monopoly,  it  will 
come  through  the  medium  of  narrow-gauge  rail- 
wars,  constructed  and  operated  on  a  cash  capital 
supplied  by  the  local  merchants,  farmers  and 
lumbermen  directly  interested  in  the  construction 
of  short  lines  for  the  development  of  their  other 
business.  The  farmers  and  merchants  of  San  Joa- 
quin valley,  for  an  illustration,  could  build  and 
equip  a  narrow-gauge  railway  for  whst  their  over- 
charges  by  the  monopoly  will  amount  to  in  five 
years.  Trie  surplus  of  n  single  good  crop  of  wheat 
and  barley  would  suffice  to  carry  the  enter—' 
through.— .Sun  /VuitcisCi)  Ch ronicfe,  Aug.  18. 


REPAVINO  OF  SIDEWALK  ON  PENNSYL- 
VANIA AVENUE,  WASHING  TON. 

Tlie  work  to  be  done  under  the  contract  to  be 
given  out  by  the  District  Commissioners  for  lay- 
ing the  sidewalks  on  the  north  side  of  Pennsylva- 
nia avenue,  between  First  and  Fifteenth  streets 
northwest  amounts  to  10,i  00  square  yards.  Tha 
District  authorities  will  cau---  the  old  material  to 
be  removed,  consisting  of  bricks  and  stone  flag- 
ging, which  form  the  present  sidewalk,  hut  all 
•iihsequent  work  will  he  done  by  the  contractor. 
To  obviate  the  necessity  of  removing  or  opening 
the  new  sidewalk  al  any  ruture  time  for  the  pur- 
ple of  laying  or  tepilrliig  gas  and  water  pipes, 
etc..  pipe  connections  will  be  laid  from  curb  to 
building  line  at  such  points  ns  msy  tie  ordered. 
These  will  consht  or  8-in.  terra  citts  pipe,  tins 
joints  pointed  inside  and  outside  with  mortar  of 
hydraulic  cement  as  pipes  are  laid.  Tbese  pipes 
will  Is-  2  ft  below  the  surface  and  on  the  same  in- 
clination with  the  sidewalks.  Rv  h  pipe  will  ter- 
minate at  the  curb  by  a  cemented  joint  in  a  brick 
box,  built  of  old  paving  bricks  laid  in  the  same 
kind  of  mortar.  The  box  will  be  2  ft.  square,  in 
horizontal  sections,  and  3  ft  deep,  and  will  be 
covered  by  »  slab  of  the  sidewalk  3  ft.  8  in.  square; 
and  provided  with  rings  and  staples  to  lift  it 

Various  sizes  of  sidewalk  will  lie  admitted  to 
competition,  as  follows:— I.  Foundalicn  of  con- 
crete of  hydraulic  cement,  four  inclies  in  depth  ; 
wearing  surface  id  asphaltic  cement  concrete  one 
and  one-hair  inches  ill  depth.  3.  Foundation  of 
concrete  of  Portland  cement  3  inches  in  thickness, 
wearing  Burface  1  inch  thick,  composed  or  mas- 
tic made  from  the  natural  bituminous  limestone 
of  Seysscl,  or  Fa/  <lt  Tracers,  in  such  manner  aa 
may  Is-  proposed  by  bidders.  8.  Foundation,  two 
inches  in  average  thickne-s.  composed  of  mortar 
of  hydraulic  cement  equal  to  Shcplienlstown,  aa 
manufactured  for  the  engineer  department  of  the 
District :  wearing  surface,  hluestone  flsggiug, 
three  inches  in  average  thicknen*.  in  pieces  not 
less  than  four  by  six  reel,  nor  more  than  six  hy 
eight  feet,  etc.  No  bids  will  bo  entertained  unless 
accom]ianied  bv  the  samples  alxive  mentioned, 
duly  labeled  with  the  bidder's  name. 

This  work  is  to  be  first-class  throughout,  meet- 
ing rullv  the  requirements  as  set  rorth  in  the  spe- 
cifications, and  the  approval  of  the  District  en- 
gineer officers,  who  will  give  its  pmgrw*  Iheir 
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wo  offer  to 

follow* :  One  Gcodety.  together  with  any  one  oi 
"  Van  Nostrand's  Science"  series,  for  one  dollar, 
in  currency  or  portage-stamps.  No  need  to  regis- 
ter or  to  buy  a  poaud-ordrr  if  proper  care  in 
addressing  is  observed.  Anything  from  the  pen 
of  Prof.  Merriman  U  worth  reading,  and  for  sur- 
veyors or  other*  interested  in  geodetics,  this  little 
cannot  fail  to  be  of  service.  Quite  a 
of  copies  have  already  been  told  nine*  Ita 
we  only  offer  it  at  a 
our  habit  U,  lobar*  I  lung* 
e  cannot  sell  quickly  wi- 
We  now  practically  offer  tbia  btKik  at 


AMERICAN  INSTITUTE. 

The  Slat  industrial  exposition  of  the  abort  insti- 
tute will  commence  September  a7th.  Space  is  oe- 
ingapplied  for  with  unumal  rapidity.  In  addition 
M>  tW  oaoaj  display  of  Atnerioin  mnnufactuivs, 
there  will  be  a  number  of  uu-chariral  inventious 
in  operation.  The  building  will  be  lighted  by  the 
electric  lights,  and  Arbuckle  will  he  on  hand  with 
hi*  silver  horn.  Th*  cx>ming  exhibit  ii  being  skill- 
fully arranged.  Chan.  Wager  Hull,  the  faithful 
Superintendent.  John  W.  Chambers,  the  atten- 
tive Secretary,  are  at  their  prst,  where  their  long 
experience  has  made  thcra  very  ettkienl. 


OUR  BOOK  TRADE. 


The  very  Valuable  paper  ou  Huu»e  Drainage 
and  Sanitary  Plumbing  by  Win.  I"anl  Gerhard, 
Civil  arid  Sanitary  Engineer,  of  Newport,  R.  I.,  i! 
reprinted  in  the  Sanitarian  for  September.  The 
only  method  now  of  obtaining  thin  paper  is  by 
bu)  ing  a  copy  from  the&mtforian.  for  which  send 
80  renls  to  118  Pulton  St.,  New  York  City.  Mr. 
Oerhard  notified  ua  anme  weeks  ago  that  neither 
lie  nor  the  Slate  authorities  had  any  coims  to 


Our  book  trade  has  quadrupled  In  amount  the 
busiDe»  of  last  year.  It  is  almost  exclusively  u 
mail  trade.  We  fill  orders  daily  from  Maine  to 
Mexico,  and  from  Key  West  to  Alaska.  We  guar- 
antee safe  delivery  of  all  our  orders  ;  a  complaint 
from  a  patron  is  a  rare  occurrence,  and  is  alwaya 
promptly  investigated  and  adjusted  to  his  aatirfiic- 
tion.  We  try  to  do  the  heat  we  can,  and  so  get  the 
Ix-nrfit  of  our  patrons"  good-will.  It  pays  W,  and 
roulatcs  to  still  better  things.  We  publish  this 
week  a  list  of  books  which  we  think  will  recommend 
itself  as  containing  the  best  and  latest  on  the  sub- 
jects enumerated.  We  invite  orders  for  these  aud 
any  other  books  in  the  market.  Anything  in  this 
market  which  we  can  buy  for  our  subscribers  may 
be  ordered  through  us,  with  tbeaasuraiictt  of  being 
obtained  at  lowest  prices,  and  promptly  forwarded 
to  any 


LEVEE  CONSTRUCTION. 


THKattention  of  contractors  i*  especially  directed 
to  the  large  number  of  government  and  other 
proposal*  fur  contracts  advertised  in  this  week's 
EsutNEtELMi  News.  We  do  not  know  of  any  news- 
paiier  in  this  country  that  can  present  to  this  class 
of  readers  such  strong  rUims  for  their  patronage 
as  can  this  journal,  which  is  already  throughout 
the  whole  Union  accepted  as  the  contract  journal, 
par  excellence.  The  ]ia»t  eight  months  have  been  the 
most  prosperous  ones  we  lmve  ever  kuown;  our 
subscription  list  has  increased  in  numbers  very 
satisfactorily,  and  our  advertising  patronage  tells 
ita  own  story.  We  intend  to  make  ExaDtEKRixa 
>  even  more  thoroughly  than  it  now  i>— a 
i  man's  paper,  where,  in  condensed  form  he 
i  <«ch  week  the  record  of  the 
I  work  of  the  entire  country. 

The  cheap  edition  of  o(jreenr'a  Hridge  Trusses" 
is  *ofJ  out,  and  not  another  copy  can  be  had.  Wo 


There  is  now  a  large  amount  of  levee  construc- 
tion hcing  done  along  the  Mistpsippi  and  Illinois 
Rivers,  and  there  will,  undoubtedly,  he  a  large  in- 
crease in  the  amount:  engineers  and  contractors 
are  inter,  sled,  and  would  like  to  get  an  intelligent 
idea  of  what  is  being  done.  Emit  SEEKING  New* 
will  be  pleas**!  to  heur  from  Ihe  engineers  en 
gaged  on  such  work,  aud  such  eonitminicatlons 
may  lead  to  a  discussion  of  this  Important,  but 
Hi tl*  understood,  tubject  that  may  be  of  very 
great  advantage  to  the  public.  E.vuiNEERrxci  News 
unhesitatingly  claims  to  be  the  especial  organ  oi 
American  engineers  and  contractors,  and  In  no 
way  can  these  clows  be  reached  so  readily  as 
through  Its  columns.  There  has,  practically, 
been  nothiug  published  ou  the  construction  of 
never  was  there  a  more  appropriate 
the  present  to  br:ug  the  subject  up  for 
I«t  us  hear  from  some  of  the  levee 


the  maritime  Seine.  The 
be  completed  by  a  banging  platform  of  flOO 
.able  of 
at  the  i 

form  would  be  joined  to  the  shore  by  a  jetty  s 
700  meter--  in  length,  and  running  from  deep  water 
to  the  borders  of  the  sea.  Of  course,  the  jetty 
would  be  sloped  off  so  as  to  give  vent  to  the  cur- 
rent. On  leaving  the  jetty  the  trains  would  pass 
beneath  Havre  and  have  their  exit  in  the  plain  of 
the  Ki  i  re.  The  dike  protecting  the  road  would  be  In 
two  divisions — one  on  the  side  of  Capo  Hague  and 
another  between  the  central  and  south  passes.  The 
width  of  the  the  road  would  he  2,800  meters,  ita 
length  4,S0O,  thus  covering  some  8,800  acres.  The. 
reasons  for  this  roadstead  are  the  following :  Tho 
strong  northwest  winds  coming  iu  between  tho 
two  jetties  make  heavy  seas  and  shoals.  M.  Bert 
proposes  to  suppress  the  wveaa  In  the  outer  port,  so 
that  vessels  can  moot  with  a  relatively 
before  entering  Havre.  The  estimated 
measure,  of  the  dike  is  2,000,000  meters  at  an  aver- 
age of  1 1  francs.  The  eutire  coat,  with  the  via- 
duct, ate.,  cannot  be  less  than  fifty  millions.  The 
principal  urged  against  the  project  by 

engineers  is  the  silling  up;  but  they  give,  Bays  M, 
Bert,  no  arguments.  They  say  that  sand  banks 
are  formed  in  callu  seats,  but  in  the  roadstead  of 
Havre  there  is  cairn  without  rest;  that  is,  the  un- 
leveling  process- of  the  tides  which  rise  and  fall  24 
ft.  iu  24  hours,  will  effectually  prevent  the  forma- 
tion of  any  sand  banks.  In  the  maritime  part  of 
the  estuary  in  Havre  u  dredged  part  never  rises 
again;  but  it  Is  different  in  the  Seine,  where 
million*  of  cubic  meters  may  be  dredged  onlv  to 
la-  filled  up  again  next  day.  There  are  no  alluvial 
deposits,  however,  in  Havre.  One  engineer  cited 
in  opposition  to  this  view  the  experience  at  Cl>er- 
bourg  where  blocks  of  stone  of  10  cubic  meters 
used  in  the  dikes  were  knocked  about  and 
rarrled  over  the  stone  packing  Into  the  middle  of 
the  niadateod.  and  be  could  not  understand  how 
anenmckmrnt  made  up  of  loose  slone  curbing  only 
1  i  meters  thick  would  uot  !>e  shifted  at  the  first  gale. 
Some  other  objections  »  e 
which  would  seem  to  lie  of  importance  i 
upon— the  increased  volume  of  water-tide  I 
rag  and  descending  would  form,  as  it  were,  a  very 
powerful  dredge  in  itself  and  would  tend  to  ma- 
terially deeiien  the  bods  and  keep  tltem  clean. 

This  question  of  deepening  and  protecting  har- 
bors is  the  order  of  the  day.  and  we  purpose  to 
give,  in  an  early  issue,  descriptions  and  illustra- 
tions of  the  new  harbor  wurlta  at  Libau,  Riga, 
Reval,  St.  Petersburg  and  Cronstadt,  showing  also 
the  system  of  seawalls  and  breakwaters  adopted. 

This  very  advance  iu  engineering  science  haa 
again  evoked  the  Idea  ami  the  hope,  so  dear  to 
"  Botilevardiers."  of  seeing  Paris— a  port.  The 
puffy  little  boats  that  go  under  the  bridges  on  the 
Seine  are  not  commensurate  with  present  Ideas— 
rwudo-marltimea.  It  is  an  old  question,  anil  the 
French  engineers  of  to-day  commence  their  crude 
with  a  history  of  old  forgoittn  projects.  Now. 
ug  is  more  ominous  than  to  see  i  radical  en- 


notln 


giueers  going  lack  to  antiquily.  It  wads  well, 
hut  recently,  dpropos  of  the  t  utting  of  Hie  isthmus 
of  Corinth,  we  wore  treated  to  the  engineering  de- 
signs of  thai  amiable  individual— the  Emperor 
I  Nero 


ENGINEERS  AND  ENGINEERING  IN  OTHER 
LANDS. 


I  of  many  European  harbors  bus 
now,  in  view  of  the  groat  size  of  modem  steamers, 
become  a  necessity,  and  promises  to  give  rise  lo 
larger  votes  than  the  recent  congressional  measure. 
The  French  engineers  have  been  discussing  the 
project  of  M.  Bert  for  the  cou-truction  of  a  road 
or  harbor  where  the  vessels  might 


The  Soeiete  d'  Industrie  Mini-rale  recently  ap- 
pointed a  dynamite  committed  no  conncclkn  with 
the  Hibcrno- American)  to  adopt  rules  for  the  treat- 
ment and  storage  of  tliat  fotmidalle  explosive. 
The  result  of  its  investigations  show  that  accidents 
from  dynamite  arc  less  numerous  than  from  any 
other  explosive— but  more  serious;  hut.  the 
quantity  uf  dynamite  kept  at  any  one  place  in 
stock  is  generally  very  small,  so  that  dynamite  is, 
under  every  circumstance,  to  be  preferred.  Eng- 
lish and  Belgian  committe  es  have  been  investiga- 
ting the  matter  also,  and  this  society  coincides  in 
their  views.  Dynamite  19  divided  into  three 
entagories,  from  one  hundred  weight  to  less  than 
15  pounds.  The  first  category  is  divided  into 
to  quantity  and  dis- 
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Eiplanitlon  of  Lctttrt  in  Flf .  I. 

AA-SAND.  H-T1MBKR  LOCK. 

BB— DOCK  MUD.  II-CONCRETK  BULKHEAD 
IX—  FILLING.  rOK  AIK  LOCK. 

KB— AIR  PIPK.  K-CAISSON. 

rr- aic  locks.    l-coffxr  dam. 

C — MAN  SHAFT.    N-IRON  BULKHEAD. 

KK-BED  ROCK. 


rig.  i. 

EjplaAAUofi  of  Latter*  in  Fig.  7. 

A— SUCTION.  D— CAST  IRON. 

B— DI5CHARGK.  K-CHIMJtD  CAST  IRON. 

C— WATER  FROM  PR  H-COMPOSITION. 
PKESSURf  PUMP. 
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Another  groat  project  in  the  way  of  canals,  now 
■  French  specialty,  la  the  North  Canal,  and  the 
Paris  Municipal  Council  hare  authorized  a  com- 
plete survey  to  be  tuade,  at  the  same  time  express 
tag  a  wiah  to  liave  tlie  canal  extended  as  far  as 
Dunkirk,  which  is,  in  fact,  one  of  the  principal 
port"  <if  Franc*-,  Hie  headquarter*  of  the  Icelandic 
an<l  Newfoundland  cod-ushing  trade.  nn<l  with  a 
peculation  far  mom  Flemish  and  •'  low"  Dutch 
than  French.  It  is  very  likely  that  English  rapi. 
tal  will  lie  largely  invented  in  this  enterprise,  as  it 
would  greatly  enlarge  the  market  for  Engunh  conl. 
The  total  length  would  be  333  kilometer?,  but  of 
thin  49  kilometer*  of  existing  navigable  ways 
would  be  utilized.  The  cost  is  estimated  at  105 
million  francs.  The  committee  require  now  a  bot- 
tom width  of  17  meters,  and  a  depth  of  alxmt  0  ft. 
7  in.  The  saving  in  distance  between  Paris  and 
Dunkirk  would  he  sotue  1 10  kilometers,  while  the 
navigable  ways  to  the  Mediterranean  would  be  oidy 
1,148  kilometers. 


irkeui,  especially  in  Germany 
.  seem  to  be  firm,  and,  doubtle 
the  Egyptian  war  is  over  there  will  be 
revival  in  new  enterprises  of  a  sobd 
engineering  works  coining  foremast. 

The  project  of  an  interior  ana  in  Africa  luix  been 
compUMy  condemned  by  the.  French  Scientific 
Committee.  There  were  three  sub-coin  mittecs. 
however,  but  tlie  question  of  evaporation  and 
those  other  two  important  queries,  how  much  will 
it  cost,  and,  cui  bono  t  induced  the  committee  to 
give  on  adverse  opinion. 

In  addition  to  the  Russian  syalem  of  seawalls, 
wo  intend  to  give  in  a  few  week*  an  tnmini  of 
improveinenU  in  surveying  instrument*,  etc. 


PERSONAL. 

A**lwTAST  ENOIXEUt  CLARRNCR  A.  CAM, 
D.8.  N..  has  been  ordered  to  special  duty  as  in- 
structor at  the  Stevens  Institute  of  Technology, 
Hoboken,  N.  J. 

MR.  Edw.  Bajibixotok,  late  Assistant  Engineer 
on  the  Northern  Pacific  Railroad,  ancl  recently 
Locating  Engineer  on  the  Texas  Mexican  Railroad, 
ha*  l>en  appointed  Resident  Engineer  of  the  G. 
IJ.  A  H.  R'y,  with  headquarters  at  Golf  eston. 

J.  D.  Estabrook  has  been  appointed  by  Chief 
Engineer  .Snwdiey,  of  Philadelphia.  »o  tho  office 
formerly  held  by  K.  Herts",  who  resigned  eight 
Mr.  Ehtabrook  is  a  very  compc- 
r,  and  i«  well  known  in  Philadelphia, 
where  he  to  formerly  engaged  on  the  paik  im- 
provements. He  has  recently  beeu  in  the  service 
of  the  Northern  Pacific  Railioad,  with  beadiuar 
teni  at  Sr_  Paul. 

Lieut.  Willard  Youno,  a  sou  of  IIrtoham 
ToCNU.  is  a  teacher  cf  engineering  at  West  Point. 
A  Bolt  Lake  rnrropnndeut  says  :  "  Ho  was  at 
West  Point  wbeo  his  father's  estate  was  being 
■ruled  up,  and  when  the  litigation  began  his 
agents  wrote  to  him  to  know  what  they  should 
do.  tie  replied  that  he  didn't  care  about  quarrel- 
ing over  the  matter;  tbat  he  had  a  profession  that 
would  give  him  a  living,  and  that  he  would  take 
what  the  others  didn't  want.  So  s  lot  of  railroad 
stock,  supposed  to  be  nearly  worthless,  wasassigned 
to  h  m.  He  took  it,  and  tbe  development  of  the 
teiritory  has  siuce  made  b>m  one  of  the  richest  of 
the  old  mail's  heirs."  He  is  now  in  Utah  on  his 
wedding  trip. 

Yesterday  the  places  in  the  Board  of  Directors 
of  the  Akron  Sewer  Pipe  Co.,  vacated  by  the  with- 
drawal of  Mr.  David  L.  Kijki.  so  many  years  Sec- 
retary and  Treasurer  of  the  company,  and  his  son. 
Howeix  8.  Kisu.  were  filled  by  the  election  of 
Mr.  David  E.  Hill,  the  veteran  manufacturer, 
and  Mr.  Frank  W.  Rockwell,  inemW  of  tho 
Bourd  of  Education  for  tuc  Sixth  Want  and  for  a 
dozen  yean  post  the  company's  bookkeeper.  Mr. 
Roltcwell  was  also  ch<  sen  to  succeed  Mi 


has  been  in  the  business  for  28  years,  la  stftl  Presi- 
dent of  tbe  •  ompany.  and  In  immediate  ---haigc  of 
its  manufacturing  interests  as  heretofore.  Since 
the  establlahment  of  this  important  enterprise,  in 
184*.  this  pioneer  manufactory  of  glazed  sewer  pipe 
ha*  never  been  in  better  condition  in  every  respect 
than  ut  promt,  and  improvements  ore  in  contem- 
plation, of  which  it  would  be  premature  to  speak 
at  present,  that  will  make  the  Akron  Sewer  Pipe 
Works  even  more  truly  than  ever  the  largest  de- 
voted  to  this  exclusive  branch  of  manufacture.— 
^tilroN  Bt'ocori,  Aug.  17. 

P.  W.  Rockwell  having  been  duly  elected 
Secretary  and  Treasurer  of  "  Akron  Sewer  Pipe 
Or.,"  vice  D.  I*  Kir*u,  resigned,  all  communi- 
cations, remittances,  etc.,  should  be  addressed 
either  to  Akron  Sewer  Pipe  Co.  or  V.  W.  Hock 
well.  Secretary,  and  all  checks,  notes  or  drafts 
should  be  made  payable  to  Akron  Hewer  Pipe  Co, 
cr  F.  W.  Rockwrij,  Secretary. 


TtlB  inventor  of  the  surveyor's  chain,  Edmund 
Gvixter.  a  c<nrteiri|Hjmry  rrf  ShaKISPKARC,  died  six 
years  after  Plymouth  was  settled  by  the  Pilgrims. 
His  inventions  might  be  regarded  by  some  a* 
providential  of  the  measuring  of  a  new  world 
especially  as  be  was  a  clergy  mon,  like  the  inventor 
of  gunpowder.  With  the  chain.  6(1  ft.  long,  and 
its  links  and  lings,  a  boor  could  measure  an  acre 
of  ground.  Gcntbr  also  invented  the  line,  to 
solve  problems  instrumentally,  the  qtttutrant  to 
take  altitudes,  and  the  nolle  tu  solve  problem* 
iu  trigiiowelry.  He  belongs  to  that  great  galaxy 
of  men  whose  monuments  are  the  tilled  fields  and 
tbe  standing  crops  of  the  world.  Not  far  from 
bis  abode  is  the  original  Lome  of  the  first  6ettter» 
at  Plymouth  Rock,  at  an  uninteresting  little  town 
—Oath, 


his  long  service  in 

quultAea  iilm.   The  promotii  .n  is  well 
well  deserved,  and  Lis  friends  will  heartily  con- 
.  Rockwell.  Mr.  Fraxk  Ai.aji  „  who 


DEEP-SEA  SOUNDING  APPARATUS. 

It  seems  that  soundings  obtained  by  apparatus 
attached  to  lines  are.  Mow  n  depth  of  3,000 
fallroms— or  say,  two  miles— generally  unreliable. 
Aealn,  line  soundings  of  four  or  five  miles  require 
an  enormous  quantity  of  line  strong  enough  to 
Mippnrt  a  very  heavy  siDkcr  and  expensive  special 
preparation*,  and  are  attended  with  frequent  loss 
of  lines. 

To  a  man  who  can't  6wim,  six  feet  is  as  bad  as 
six  miles;  and  if  more  than  six  feet,  the  majority 
don't  care  to  know  any  more  about  it. 
Put  scientific  folks  do.  They  can't  be 
perfectly  bappy  till  tliey  have  fathomed 
deepest  depths  and  learned  what  la  going 
on  down  there,  and  how  the  inhabitants 
amuse  themselves. 

Apparatus  to  be  wed  without  a  sound- 
logline  has  already  been  Invented.  It 
consists  of  a  buoy  and  a  self-acting 
plummet  or  sinker.  Cast  upon  the 
waters  it  gi>rs  to  tbe  bottom,  the  sinker 
detaches,  the  buoy  risr*  again.  In  some 
way  the  depth  is  determined  by  the  time 
of  absence  of  tho  apparatus  (it  having 
been  previously  timed  in  known  depths), 
in  other  caara  by  registering  apparatus, 
current -meters,  etc. 

It  wyutd  seem  tbat  more  accurate 
foundings  might  be  obtained  by  u  dirrr 
(as  we  will  call  an  opparatus  without 
a  line)  than  by  a  lino.  Ihe  lateral  drift 
of  a  diver  does  not  affect  the  time  of  its 
descent  or  return  ;  but  with  a  line  two 
miles  may  be  reeled  out,  while  the 
vertical  distance  ia  hat  one  and  a  half 
miles  or  less.  Although  Capt.  Denbatu.  of 
11.  M,  S.  Herald,  obtained  the  remarkable 
sounding  of  7.700  fathom*  off  the  River  Plate, 
few  believe  in  such  a  depth  (nearly  nine  miles— 
three  miles  more  than  the  height  of  the  highest 
mountain).  It  it>  supposed  that  during  the  time 
inquired  to  reel  out  tbe  lino  (probably  not  lew  than 
two  hours)  the  gallant  captain  drifted  far  to  lee- 


lliat  it  announces  its  arrival  at  the  surface  by  dis- 
charging a  pistol  the  moment  of  its  appearance. 
A  silent  diver  might  come  up  dose  by  and 
not  lie  noticed  for  tome  time,  a  is  a 
stick  of  pine;  6  a  smaller  stick  driven  two 
inches  into  a  hole  bored  in  «;  c  a  pine  block  hinged 
to  b;  d  the  sinker;  e  a  wooden  pin:  /a  lead  tip.  A 
pistol  with  a  waterproof  cap  and  a  cork  in  the  muz- 
zle is  tied  to  Ihe  umof  b.  A  string  from  itstrigger 
it  attached  to  the  upper  end  of  c.  Metal  tip /baa 
such  weight  Hint  with  the  pistol  on  and  t 
off,  a  would  float  nearly  vertical  and  be 
submerged,  leaving  b  projecting  above  the  water. 
After  the  sinker  is  put  on  aud  all  is  ready,  e  must 
be  held  up  by  the  hand  till  the  instrument  is  let  go. 
The  pin  t  must  be  of  barely  sufficient  strength  to 
support  the  sinker  so  that  when  the  diver  strikes 
the  bottom  the  pin  is  sliearud  off  Iry  the  shock  and 
the  sinker  slides  away  (the  sinknr  should  be  very 
loose  on  a).  The  diver  then  riws  io  tho  surface. 
While  in  the  water  the  block  c  is  upheld  by  its  own 
buoyancy,  hut  as  it  pops  out  of  tbe  water  it  falls 
and  discharges  the  pistol. 

I  have  shown  what  is,  perhaps,  tbe  simplest  way 
of  holding  the  sinker.  If  very  muddy  bottom,  it 
Bhould  be  suspended  from  tbe  lower  end  of  a  by 
any  kind  of  self-detachiug  hook. 

The  smallest  possible  size  for  pin  r  and  the 
necessary  size  for  block  c  must  be  determined  by 
experiment  on  deck.  If  a  hair-trigger  pistol  Is 
used,  n  very  small  block  will  suffice.  Trr  whether 
the  pistol  barrel  and  tube  are  watertight  by  leaving 
it  awhile  in  a  bucket  of  water  and  the<discharg- 
ing  it. 

Any  registering  apparatus  and  appliance  for 
bringing  up  specimens  from  the  bottom  may  be 
attached  to  the  device. 

As  for  the  dimensions,  the  weight  of  the  pistol 
beingknown,  tbe  other  parts  arc  easily  determined. 
b  must  be  strong  enough  to  support  the  pi«tol,  a 
have  enough  buoyancy  to  support  b  and  Ihe  pistol 
and  a  metal  tip  /of,  say,  twice  the  weight  or  tbe 
pistol,  d  heavy  enough  to  sink  all. 

As  It  is  tbe  misfortune  for  "  new  things"  to  tall 
in  with  careless  or  unskillful  gentlemen  in  whose 
hand*  they  don't  •  work."  the  writer  would  state 
that  he  is  ready  to  prove  this  diver's  action  and 
accuracy.  S.  N.  Stewart, 


THF.  WATER  METER  BYSTEM  AND  WATER 
METERS.* 


Steam  engines  now  pump  millions  of  gallons 
of  water  through  vast  pipes  often  spanning  wide 
rivero.  or  riding  over  hills  and  sinking  into  dales, 
enabling  water  to  lie  conducted  under  immense 
pressure.  Gigantic  reservoirs  now  exist  contain- 
ing many  days' sup|Jy  and  aqueducts  of  stupen- 
dous pm'rxrrtions  cross  rivers  at  a  cost  of  millions. 
In  the  streets  of  cities  millions  more  have  I 


can  also  be  taken  in 
with  a  diver  than  with  a  Hue. 
The  principal  feature  of  the  diver 


expended  for  the  great  distributing  pipes,  until, 
to  supply  water  for  the  neces«ur»es  ^oMife^  the 

loos. 

Notwithstanding  all  this  expenditure,  gallons 
are  run  off  to  obtain  u  single  glass  oi  water,  pites 
are  left  upeo  in  sinks  and  closets,  while  few  ri  - 
ilcct  that  every  gallon  brought  into  a  city  and 
Torced  to  high  buildings  is  sent  there  at  the  ox- 
peneeof  tbe  taxpayer. 

They  do  not  comprehend  that  if  live  gallons 
of  water  are  wasted  fur  the  one  gallon  really 
needwl.  by  all  consumers,  the  public  workB  and 
the  water  tuxes  must  be  five  times  as  large  as  is 
necessary.  It  is  directly  proved  by  the  experi- 
ence of  London  and  Providence  tluit  about  thirty 
gallons  per  day.  per  human  taking,  is  ample  to 
supply  all  real  needs,  but  in  consequence  of  the 
system  generally  adopted  by  American  water 
cor|x>rationa.  which  put  a  price  per  year  to  con- 
sumers and  allow  them  to  draw  all  the  water 
they  choose,  the  quantity  per  person  has  stead- 
ily "risen  until  it  has  reached  in  some  cities  tbe 
incredible  quantity  of  150  galluns  per  day. 

Thus  after  time  in  many  cities  the  public  works 
have  been  doubled  to  cope  with  this  increasing 
demand,  but  the  limits  nave  soon  been  reached, 
until  water  commissioners  in  despair  havo 
now  seriously  sounded  tbe  alarm.  The  pub- 
lic conscience  has  been  appealed  to,  detectives  and 
police  have  been  sent  from  house  to  house  in  Chi- 
cago ami  other  places,  and  lines  and  |aruultie»  have 
been  inHictod  to  slop  this  waste,  but  all  to  no  pur- 
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pw,    Every  water  report  puts  the  waste  at  »t 
least  sixly  percent. 

The  twenty-sixth  annual  report  uf  the  Board  at 
Water  Com  mlasloner*  of  the  city  of  Hartford,  In 
which  it  states  that  the  average  daily  amount  of 
water  osod  and  wanted,  in  Hartford,  la  equivalent 
to  over  one  hundred  gallon*  to  each  and  every 
person— a  quantity  which  no  city  in  Europe  ap- 
proaches, and  which  ia  only  equaled  by  two  or 
three  la  our  own  country  ;  that  the  cause  of  thia 
waste  was  permitting  the  water  to  run  in  cold 
weather  to  keep  the  pipes  from  freezing  ;  in  sum- 
mer letting  the  water  ran  to  cool  it ;  from  the  ex- 
travagant use  of  hone  and  lawn  sprinklers  during 
the  hours  prohibited  by  the  rules,  and  at  all  times 
from  water  closets. 

The  report  states  that  It  is  impracticable  to  use 
water  meters  until  one  is  invented  which  com- 
bines cheapness  and  a  fair  percentage  of 
accuracy  and  durability.  The  same  report 
abows  the  result  of  an  investigation  of  thin 
waste  in  the  case  of  the  average  dwelling 
house  in  St.  Louis,  occupied  by  a  family  of  six 
persons.  The  amount  of  water  was  measured 
when  used  in  the  ordinary  way,  and  found  to  vary 
from  1,810  to  1.900  gallons  per  day.  Ihe  amount 
consumed  was  then  measured,  when  care  was 
taken  that  there  should  be  no  waste  in  the  closet, 
and  found  to  be  738  gallons  per  day.  Subsequent- 
ly, the  water  was  measured,  when,  as  stated  by  a 
member  of  the  family,  a  very  free  use  of  water 
was  made,  only  ordinary  care  being  taken  to  pre- 
vent its  wasting,  and  the  amount  consumed  was 
found  to  vary  from  438  to  48-1  gallons  per  day.  On 
the  other  hand,  one  day  an  account  was  kept  of 
the  amount  actually  con  turned  for  useful  purposes, 
and  it  was  178  gallons. 

The  evil  of  enormous  waste  is  not  one  of  mere 
dollars  and  cents,  for  water-works  arc  depended 
upon  against  great  conflagrations.  But  with  the 
present  distributive  pipes  through  the  streets  we  j 
cannot  let  this  waste  continue  and  still  maintain 
an  effective  fire  pressure  for  hydrants,  even  though 
we  had  an  indefinite  quantity  in  our  reservoirs. 
The  pipes  are  too  small  so  long  as  everybody  is 
drawing  «>1  fioifiiwi  from  them.  You  cannot  play 
streams  40  ft.  high  from  the  hydrants  In  many 
pans  of  this  city. 

The  hotels  and  large  manufactories  use  enor- 
mous quantities  of  water,  mainly  legitimately, 
but  if  thousands  of  private  users  are  running 
three  gallons  to  waste  for  every  one  gallon  really 
used,  then  hotels  and  manufactories  are  unjustly 
compelled  to  pay  more  than  double  what  water 
ought  to  cost,  and  more  than  double  what  every 
body  else  is  paying. 

The  cause  of  all  this  is,  that  city  councils,  in  sell- 
ing  water  to  the  community,  do  not  make  each 
person  |iay  alike,  for  the  quantity  used  and  at  the 
it  hi 


or  sliding  of  two  surfaoea  of  metals  against  each  supply  pipe  into  the  upper  compartment,  and 

other,  is  involved;  and  when  two  nurfaers  of  met-  passes  thence  through  an  open  port  to,  say,  the 

als  ru breach  other,  especially  If  there  Is  mud  or  right  hand  side  of  the  diaphragm,  which  it  moves 

grit  between  them,  as  is  liable  to  be  the  case  in  slowly  toward  the  left  disc,  forcing  it  against  the 

water  meters,  they  wear  leaky.  lower  end  of  the  valve  lever,  thereby  reversing  the 

It  is  not  practicable  to  remedy  this  by  means  of  position  of  the  valves  and  changing  the  flow  of 
nicely  adjusted  springs  and  rings  which  require 


skill  to  keep  them  in  order,  as  a  water-meter  must 
he  left  to  itself  in  exposed  situations;  hence,  the 
entire  system  of  piston  and  rotary  meters  is  fun- 
damentally wrong  in  principle.  He  next  pro- 
ceeded to  sum  up  the  requisites  for  a  water  meter, 
stating  thit  tbey  should  lie: 

rYrsf. — It  must  not  wear  or  corrode,  so  as  to  al- 
low water  to  pass  through  it  unregistered. 

Second. — Its  action  must  not  be  affected  by  mud 
— a  terrible  element  for  water  meters. 

TTvinl— It  should  not  let  water  that  has  ones 
passed  through  it  into  the  house  pipes  return  again 
L  to  the  street  mains  to  the  loss  of  the  consumer, 
f  'this  ]  Thia  is  a  fault  with  nearly,  if  not  quite  all,  meters 
in  use.  You  can  see  bow  it  affects  the  consumer, 
say  in  New  York  and  even  in  this  city  in  certain 
locJili ties  where  after  10  o'clock  in  tbe  morning, 
when  every  body  is  drawing,  you  cannot  get  water 
above  the  second  story  of  the  building  in  such  dis- 
trict. 

At  night,  tbe  water  mounts  higher  to  All  the 
pipes  and  is  registered,  than  descends  and  re- 
mounts, and  is  registered  with  every  variation  in 
pressure;  consequently  a  certain  large  percentage 
of  water  is  registered  over  and  over  again. 

fourth. — A  water-meter  should  have  no  stuffing 
boxes  or  gearing  to  wear  out  and  get  leaky,  nor 
springs  or  cranks  which  corrode  and  get  out  of 
order. 

Fifth.— It  should  not  nuke  objectionable  noiso, 
or  produce  concussion  in  the  pipes,  as  the  pipes, 
when  suffering  themselves  from  constant  shocks, 
also  conduct  the  noise  over  the  house. 

Sixth.— It  should  be  able  to  withstand  the  rudest 
shocks  and  violent  changes. 

SYrvnfA. — A  water-meter  should  present  but  the 
smallest  obstruction  to  the  flow  of  water.  There 
are  miny  meters  in  use  which  reduce  the  flow  of 
water  from  ten  to  forty -Ave  per  cent. 

Eighth. — It  should  deliver  water  with  a  smooth 
and  even  flow— an  absolute  condition  where  foun- 
tains or  motors  are  desired. 

fiinth. — The  expense  for  maintenance  must  be 
trifling. 

Tenth. — The  |suts  must  be  simple,  durable  and 


water  to  tbe  other  side  of  the  diaphragm,  when 
the  operation  of  the  moving  parts  of  tlie  meter 
exactly  reverses.  While  the  water  is  passing-  into 
the  measuring  chamber  on  one  side,  precisely  the 
same  quantity  of  water  Is  being  diMharged  from 
the  opposite  aide  of  tbe  diaphragm,  the  flow  being 
smooth  and  without  interruption.  The  meter  dis- 
charge* a  uniform  measure  of  water  at  each  move- 
ment of  tbe  diaphragm  under  any  variation  of 
pressure. 

Mr.  Coleman  claimed  that  this  meter  possessed 
the  requisites  for  a  water-meter  which  he  had 
already  enumerated,  and  then  said:  "It  may  he 
proper  to  say  that  my  attention  was  called  to  this 
meter  on  my  return  to  thia  country  last  autumn, 
and  a  request  made  that  1  should  examine  it  pro- 
fessionally as  a  piece  of  mechanism.  I  did  so,  but 
insisted  upon  making  a  series  of  trials  before  giv- 
ing a  report  upon  its  merits.  Through  tbe  kind- 
ness of  the  Water  Board,  of  Boston,  we  gave  it 
long  and  exhaustive  trials,  and  subjected  it. 
among  others,  to  the  following  unusually  severe 
leal*: 

1.  The  rapid  opening  and  shutting  nf  the  supply 
cocks,  under  a  full  head  of  water,  made  no  differ- 
ence in  its  accuracy. 

3.  The  water  was  allowed  to  drop  slowly  from 
tho  nutlet  for  flfteeen  hours  and  at  the  end  of  that 
time  was  found  six  cubic  feet  of  water  in  tha 
tanks  and  six  cubic  feet  of  water  was  registered  on 
tbe  dial.  The  water  department  reported  a  varia- 
tion of  about  two  per  cent,  under  a  very  small 
flow,  but  this  is  readily  accounted  for  by  tbe  air 
contained  in  the  water.  In  addition,  he  presented 
the  opinions  of  other  water  engineers  in  its  favor, 
and  then  said:  If  we  have  succeeded  in  presenting 
any  arguments  which  have  convinced  you  that 
the  water  meter  system  is  the  proper  method  of 
selling  water.  I  trust  you  will  believe  as  I  do  that 
the  meter  invented  by  Mr.  Hpooner  is  an  instru- 
ment on  which  municipal  corporations  may  safely 
rely  for  accuracy  and  thorough  durability,  as  well 
as  for  all  of  tbe  good  qualities  which  are  indes- 
pensable  in  a  water  meter.  In  answer  to  certain 
I  questions,  Mr.  Coleman  said  that  the  diaphragm  is 
1  composed  of  pure  rubber,  without  any  fabric,  and 


cheap.  Of  the  hundreds  of  attempts  to  produce  u  I  hence  is  very  durable.  Any  mud  or  sand  that 
good  water-meter,  no  more  than  half  a  dinsen  have  I  might  accumulate  is  w suited  off  by  the  water 


tbe  meters  were  taken  out  and  repaired  during  the 
cheapest  fate,  and  prevent  "him  from  getting  more  {  year,  and  the  Chicago  report  says  that  one  thou 


been  found  to  approach  in  practice  anything  like  '  since  the  diaphragm  and  the  valves  are  vertical, 
success,  and  only  two  or  three  have  been  found  by  The  iminte  that  have  to  exert  thrust  are  bushed 
water  boards  to  be  worthy  of  adoption.    But  the 
city  of  Providence  finds  that  thirty  per  cent,  of  all 


than  others  are  entitled  to  who  pay  the  same 

Apply  to  gas  the  same  system  that  is  applied  to 
water  and  yuu  would  bankrupt  every  gas  company 
in  existence.  Many  persons  would  never  trouble 
themselves  to  turn  off  the  gas,  but  let  it  bum  if  it 
costs  no  more  whether  it  burns  or  not. 

The  remedy  for  existing  abuses  Li  to  be  found  in 
making  users  responsible,  by  measuring  the  water 
used  through  proper  water  meters.  Then  if  the) 
wish  tu  wastu  it  let  them  pay  for  it.  The  result 
would  be  to  cut  duwu  the  waste  of  sixty  per  cent-, 
and  this  would  be  equivalent  to  doubling  Ihe  wa- 
ter works. 

In  answer  to  the  objection  sometimes  urged 
against  reducing  the  supply  of  water  to  a  reason- 
able basis,  "  That  we  must  let  the  water  run  con- 
tinually in  many  cheap  buildings  to  prevent 
freezing  of  the  pipes."  he  said  that  whew  men  put 
up  shambling  tenements,  to  make  large  returns 


ago  report  says  tha 
s  cost  f  17.000  for  ret 


urn-  in  lime 


nail  outlay,  it  is  unjust  to  force  the  rest  this  principle 


upon  a  small  outlay 

oi  the  community  to  pay  for  tho  tenement  man's 
meanness. 

The  constant  cry  of  the  demagogue  who  calls 
himself  n  practical  man  is,  "  Don't  stint  the  poor 
man."  But  I  do  not  wish  to  stint  any  one.  Ascer- 
tain how  much  is  actually  needed,  and  then  double 
it,  but  stop  the  waste  somewhere. 

lie  advocated  tin-  plan  of  having  the  city  put  one 
or  more*  main  meters  in  each  bourne,  and  then  let 
the  owner  of  a  tenement  house  put  one  on  each 
tenant,  aud  said  thai  there  always  are  u  few  diffi- 
culties in  the  way  of  any  improvement,  but  they 
disappear  before  the  light  of  experience. 


sand  piston  meters 

months'  time,  thus  showing  that  the  best  typos 
meters  thus  for  employed  were  unsatisfactory  in 
durability,  requiring  great  expense  for  repairs  and 
causing  great  annoyance  to  consumers  by  inter- 
ruption or  supplies.  They  have  also  been  vrry  in- 
accurate, over-registering  and  under-registering 
under  various  pressures. 

Mr.  Coleman  next  explained  the  reasons  why 
these  imperfections  should  ls>  expected  in  piston 
or  rotary  meters,  and  then  said: 

Tbe  true  principle  upou  which  a  real  water-me- 
ter depends  seems  to  me  to  be  contained  in  a  quart 
pot.  It  is  a  tight  vessel.  You  fill  and  empty  it, 
refill  and  empty,  and  there  you  have  an  exact 
measure.  If  you  have  an  india-rubber  bag.  and 
till  and  empty  it.  you  have  the  same  principle  of 
exact  measurement. 
The  Spooner  diaphragm  meter  la  constructed 


with  hard  rubber  and  brass  to  v 
blocking  up  the  joints.  They  have  been  carefully 
testing  il  thus  far,  wishing  lo  be  sure  that  it  was 
acciinite  and  durable,  before  asking  corporations 
to  adopt  it.  The  last  patents  were  secured  only 
four  or  five  months  ago,  but  the  tests  to  which  Ihe 
meters  have  been  subjected  have  been  of  extraor- 
dinary severity.  Ho  also  staled  lint  one  of 
the  meters  constructed  during  the  experimental 
stage  of  the  invention  has  been  in  constant  and 
successful  use  in  Syracuse,  N.  Y..  during  the  lost 
nix 


upper  on< 
lower  one 


It  is  formed  of  two  chambers,  the 
the  valve  mechanism,  the 
tuating  the  diaphragm  andtliscs.  The 
valve  shaft  which  posses  through  the  valve  chest 
carries  three  valves,  the  centre  one  being  double- 
faced.  Tho  valve  chest  is  divided  iuto  three  com- 
partments, with  four  parts:  thus  at  each  move- 
ment of  the  valve  nliaft  two  parts  are  closed  and 
two  are  openod.  admitting  the  water  to  the  meas- 
uring chnmlier  on  one  side  uf  the  diaphragm  nnd 
allowing  the  water  on  the  opiwnile  side  of  the  dia- 
phragm to  pass  out  of  the  meter.  Thu  lower  ur 
mesiuring  cliamlwr  is  divided  at  the  centre  bv  a 
I  of  india-mbb  r  mounted  iulo  coueavo- 


TUB  American  iN^-TITCnt  FaIU. — Preparation* 
are  now  being  actively  made  for  the  fifty-first 
annual  fairof  the  American  Institute,  commenc- 
ing on  Sept.  ST.  Applications  for  space  are  re- 
ceived daily,  and  present  indications  appear  to 
point  to  an  unusual  display  of  machinery.  In 
addition  to  the  various  American  manufactures, 
some  interesting  exhibits  relating  to  the  silk  in- 
dustry, will  undoubtedly  attract  attention.  Tbe 
building  is  tu  be  provided  with  electric  lights,  ami 
power  for  the  machinery  will  be  f  urnisbeu  by  two 
toilers  of  the  Babtock  &  Wilcox  type,  now  in 
course  of  erection. 


GENERAL  INTELLIGENCE. 


We  jofi'tif  ««•!  ars  alKiin  pteaKd 
coOimsf         HtsMs/lsirrcsl  (»«'  te /smi«»r«l  lis 


tion  of  a  genera]  water-meter  system  ban  hitherio 
er  has  been  round  sufficiently 
to  be  depended 
true,  an  proved 


diaphragm 

The  only  important  argument  against  the  adop- ,  eonvcxiil  form. 

The  edge  of  the  diaphragm  makes  the  packing 
Is-tween  the  two  canting*  forming  the  chamber. 
On  one  elite  of  tbe  diaphragm  is  a  perforated  dine, 
with  tbe  edges  curved  backward,  no  that  nil  wear 
of  the  diaphragm  Rgninnt  the  disc  is  prevented. 
On  the  hark  of  each  dix-  there  is  a  projection  which 
rents  on  n  mud.  which  is  fastened  to  the  shell  of 
the  meter,  tin-  disc  sliding  forw  ard  nnd  back,  mot- 
itig  in  its  act  ion  the  lower  end  of  Ihe  levers. 
On  the  outside  of  the  casting  forming  the  upper 


been,  that  no  meter 
i -liable  under  all 
u-pou.    This  has  been  lu  the 
hy  experie-nce. 

In  Providence,  where  water-meters  are  used,  it 
is  found  that  3D  js-r  rent  of  them  must  be  rc|iaired 
every  year,  and  that  the  coining  meter  has  not  vet 
arrived. 

Water  uietets  in  use  up  to  Ibis  time  are  con 


constructed  upon  two  principles — the  piston  and  i  chamber  is  placed  the  registering  mechanism,  in- 
the  rotary;  but  in  both  coses  wearetrying  to  make  1  tu.lt.vl  by  one  end  of  a  lever  that  enters  a  recess  in 
a  tijlit  vessel  in  which  to  measure  water  bv  Ihe 
•  contact  of  two  piece*  of  metal  in 
in  hot 


a  horizontal  moving  bar;  the  other  end  of  a  lever  lnv.lv*  laving  three  miles  of  pirn 
enters  the  chamber  and  in  worked  hy  the  moving  Tux  llisnurT  Watko  Woaxi 
parts  of  the  mi  ter.    The  water  enters  from  the  glnecr  onto*™  in  charge  of  the 


OAS  AND  WATER 

Owisti  to  the'drnught,  tbe  AthoL,  Mass.,  water  com- 
pany have  restricted  the  use  of  water  to  family  par- 
posts,  and  have  been  obliged  to  lower  the  supply 
in  the  reservoirs.  WelK  In  different  parts  of  the  town 
are  giving  out.  and  thi-re  in  serious  complaint  of  short 
feed  nn:l  water  in  pastures. 

Tne  wells  at  the  Isles  of  Bboatx  have  dried  up,  and  lb* 
hotels  get  water  by  steamer  from  tbe  main  land. 

Bloomixoion.  IIL,  ban  a  wonderful  gss  well. 

Bins  wen?  opened  »u  the  SStli  ult.  bv  the  department 
•  ■<  public  works,  llm-ag",  fi-r  mppKiiig  Uie  dly  with 
fifty  tons  of  lead  fee  water  pipes.   M  M  nian-hfordof- 

["'■ 

Eaxthamito*,  Man.,  on  tbe  SPth  ulu,  voted  sgaiwt 
water-works,  as  the  people  did  nut  wish  to  Incur  a 
uf  llUtMWI,  the  probable  cost  uf  III*  proponed 
In  pcipwd  to  adopt  *  tempornry  expedient,  l 
lnv.lv*  laying  three  miles  of  pipes, 
fna  IinmucT  Watko  Worn  _ 


d  I.  uipply  it  S4.1S.I.  soil  J.  N.  ltaymond  at  *4.77H' 
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dult  of  the  IVitornac  aqueduct  and  tbs  hnlMInt  ■  row 
voir  north  of  Washington  arr  now  htur  making  pre- 
liminary arrangements  fur  ooairaenclng  "operations,  but 
*   w  nothing  as  yet  which  II  would  Interna  th 


IK 


ibUc  to  know.  Colonel  T.  A.  Washington  In  surveying 
inn  make  a  ro,«ir  t,  The 
will  probably  be  located  eomrwbrrT!  between 


fur  tbe  conduit  and  will  ioon 


report.  The 
_  -  Jere  between 

the  Howard  University  and  lb*  Soldiers'  Home,  and 
will  take  about  fifty  um  of  land  to  make  it  of  the 
rapacity  required. 

A  MECTtsti  of  the  >t.«  kl>:.H*in  of  the  Bodwell  Water 
Power  Company  wa«  held  In  Bangor,  Me.,  Wednesday, 
Aug.  S3.  It  waa  vetrd  to  parchese  the  Vcstv  property 
lu  Oldtowo  for  loO.OtHJ  to  be  paid  in  oaah  in  three  io 
.lalliuonts,  and  to  pun-beae  that  portion  of  the  Mllford 
land  and  Lumber  Co. s  property,  specified  in  the  arti- 
cle of  agreement,  far  (•,v.,m«>,  to  be  pnkl  for  in  the  cap- 
ital itock  of  the  Bodwell  Water  Power  Company.  A 
meeting  of  the  directors  was  held  after  adlournnv  nt  of 
the  «ockh.ilderV  m^eling.  Tbe  director*  hare  enrured 
iv  the  eminent  by. 
who  Is  expected  to 
jiaat  month  and  make 
at  Km  of  the  property 
•thod  of  procedure, 
to  invest  I  gate  the 


I  A  bid  of  II. Hit  40  for  putUwr  up  the  Ire 
received  from  P.  Hcrtng. 

HwAnrwoTT.  M Me,,  wants  water,  hut  does  not 
whether  to  take  It  from  a  tubular  well  system  or  ask 
Lynn  to  furnish  it.  An  adjourned  informal  meeting  to 
consider  tbe  matter  will  beheld  September  0. 

Work  bas  begun  on  tbe  state- prison  reservoir  at  Con- 
cord. Jt  will  bold  l.Ho.OOO  gallons  of  water,  pumped 
from  the  Am  bet  Kieer,  and  la  being  constructed  by 
ITiloeaa  Ball,  of  Worcester. 

Mnna  Vtm  ton  Broosxts".  — Keooy  *  Valentine, 
contractors,  are  digging  a  well  near  Smith's  Pood,  at 
rkville  Centra,  to  pro-ride  an  additional  supply  of 
Tbe  well  is  to  be  160  feel  in  cu- 


ll I. 


Tirea  of  Mr.  James  B.  Ki 
drauhc  engineer  of  Lowell,  Mai 
visit  Old  town  about  the  guXhof  t 
a  thorough  and  exhaustive  exan 
and  report  in  regard  to  the  beat 

The  special 
waver  supply  queatloi 
port  on  the  :  II  %t  at  a 
Firemen's  Hall. 

KoHii  nv  Lac.  Wis.,  baa  one  eiectric-ligbt  tower. 
160  ft.  high,  in  front  of  Court  House  Square,  just 
erected,  and  it  is  prouiixrd  that  tbe  others  will  tie  fin- 
anted  and  the  city  lit  with  electricity  by  Sept.  5. 

Tni  excavation  of  tbe  fifty-feet  diameter  well  In  the 
city  af  Winona  for  the  water-works  is  completed,  and 
the  laying  of  the  curb  wall  from  the  present  water  line 
to  tbe  surface  of  tbe  ground  is  the  finishing  pi 


Rocksille  Centre, 
water  for  Brooklyn, 
conference  and  will  be  81  fee* 
when  finished  that  tlie 
Ions  of  water  daily. 

The  boring  for  the  artesian  well,  to  supply  the  Tillage 
of  Mount  Vernon,  Westchester  County,  with  water  for 
domestic  and  fire  purposes,  has  been  cummeoci  " 
promises  to  be  eery  successful  The  well  is  on  i 
a»enue,  near  Third  street. 


being  done.    There  are  WW  feat  of  water  now  to 
well,  which  would  give  11  ft.  3  in.  at  low  water  mark 
Post  Gratiot,  Mich.,  will  borrow  (11,000  for 


CsnrBELLBvtLUt'H  <Ky.)  water-work*  ars  rami 
Tax  Cincinnati  Uas  and  Coke  Company  are  about  to 
commence  the  erection  of  their  new  or  supplemental 


KI.SCTBICITT- 

Ms si  he.-tek.  N.  II.,  has  Just  introduced  tbe  electric 
light  very  successfully.  Tbe  power  is  taken  from  a  400 
horse-power  waler  wheel,  which  Is  rented  from  tbe 
Amoskeag  Manufacturing  Co.,  and  earned  by  a  4-inch 
abaft  400  feet  bo  where  the  dynamos  are  located.  The 
counter  I  ha  ft  runs  at  a  speed  of  610  revolutions  per 
minute,  and  is  titled  direct  to  the  machine,  a  friction 
pulley  being  used  to  throw  out  the  counter  when  neces- 
sary. Tbe  plant  at  iieeaent  lyinsMt*  of  «  ten  light  Wes- 
ton machines,  and  the  circuit  is  four  miles  long.  There 
are  "M>  lights  already  running  on  3  machines  coupled 
together,  giving  great satisfaction  N.  W  Kills,  M.  A., 
B.  C.  K.,  it  Knuiiivrrr  and  Superintendent, 

BDt8on*B  906  Patkkth. — The  tarsest  number  of  pat 
puis  issued  from  tbe  U.  8.  Patent  Other  to  any  on*  man 
to  to  Ttaotv  A.  Mbwn.  Last  week  be  had  Si  pstent*, 
n.sk  inn  tbe  Uxsl  number  issued  m  hi*  t  *n*  5wT 


station  on  the  river  trank, 
street.    The  lot  enclosed 
present  known  as  tlM  "  ] 
or  main  bulklinK  will  be 


about  four  milcf  ibovr  Mi 
Hint*.n*  MVt)  irm,  and  to  at 
A»t  End  UardNi."  The  front 
401  ft.   on  Eastern  *Ti'iiLW>, 


with  wioe»  extendio);  back  an  Main  and  Hptmcer  I&0  It. 
Immediately  In  rw  nf  the  bit  .Ml  nr.  will  be  located  two 
"bolder*,"  each  190  ft.  In  diameter,  flanked  on  either 
mHp  br  boiler  boajea  and  ma  chine  ahopa.  Next  atmlb 
will  be  located  tbe  retorts  bouee,  ATft  ft.  In  toncth  by  UO 
ft  Id  Width,  to  be  built  with  as  miirnej  riew  to  the  itv 
trod  action  of  the  "hteam  •token.1,  a  valuable  labor 
Having  apparatus  Invented  by  A.  Q.  Rosa.  Between 
this  bouse  and  the  river  will  be  located  the  elevators, 
coke  blue.  coal->heds,  etc.  On  the  rtver  front  will  be 
built  tbe  coal  elevators,  by  which  the  coal  will  be  takeo 
from  the  barft.«  anil  (VjmwIUhI  in  tbe  yards.  SofJM  idea 
of  tbe  majrnitu.le  of  the  w.irk  may  be  obtained  by  the 
statement  that  b.OUO  perch  of  stone  and  K,uno.tXN)Wick 


DtapLetkm. 
FIasl« 


are  oearW 


wna  tbn  beat  tw  cna) 
anngbtod.  and  to 


i  the 

citi 


will  be  required  for  its 
The  new  water* work 
completed. 

KaJfaWBA,  W.  Va,  i 
world,  but  yet  her 
sens  go  abm ' 
heroea  of  old, 
TWhua*-. 

Tn  Cheboygan,  Micb, ,  water-' 
the  first  time  on  the  iwHh  nit.,  and 
thrown  with  apparent  toccrsa. 
NCJTDaa      Y.)  new  water  works  will  coat  •aW.OOO. 
CRaaXKim>K,  W.  Va,  is  to  have  a  new  system  of 
water-  worka 

RirrtMATKD  that  $30,000  of  neeeaaary  (100,000  can 
be  railed  in  Ann  Arbor  by  private  ■ubscriptiaii  for  new 
water-works. 

Wam  FaJMXB  nt  Pittbb f  no R.  — Tbe  water  (amine 
which  has  been  prevaltluK  In  Pitteburgh  at  interval  a  for 
some  twine  baa  at  last  reached  a  climax.  A  number  of 
tbe  moat  important  manafactnrins;  aatafaiishmenta  havn 
been  competled  to  suspend  opexat.oina,  and,  bealdna  the 
apprehensions  that  are  caused  fn«m  the  danger  to  which 
ana  city  la  exposed  from  Are  ami  other  accidental  causes, 
pestilence  inenacea  »».  The  Bow  of  water  neeeaaary  to 
clear  the  sewers  to  estopped,  and  medical  men  express  the 
gravest  anrpfvbflm-oos  from  that  fact.  There  is  no 
prospect  at  permanent  relief,  and,  though  workt 
busy  making  repairs  on  the 
machinery  and  the  authorities  p 
evil  grows  from  bad  tn  worse. 

Tn  pump*  which  Dean  Bmrtbflrs,  of  IndtanapoUa,  are 
building  for  tho  water  company  of  thst  city,  are  made 
bv  them  under  a  rah* contract,  for  W.  K.  Wortbea,  C.  E., 
the  contractor  for  the  new  machinery  at  the  works* 
One  set  of  the  pumps  is  Id  place,  having  construct- 
ed at  the  Davidson  Pump  Works  tn  Brooklyn.  Taw 
other  two  sets  were  ordered  later,  to  replace  two  rotary 
pumps  which  wrre  broken  to  pieces  one  night  through 
carelessness.  Tbe  order  coming  at  a  time  when  toe 
Davidson  Works  wore  too  crowded  to  fill  It,  the  work 
wan  ejvtjvj  to  Dean  Bros.  Tbe  pumps  are  from  Mr, 
VTortbccj 'n  deaign,  ami  work  directly  with  tho  turbine 
shaft  without  the  intervention  of  gearing.  The  targe 
6.000,000  gallon  steam  pumping  engine,  designed  by 
air.  W  or  then  for  the  same  company,  sou  built  by  Da- 
vidson, Is  now  befog  set  op  In  tho  engine  room, 

Trx  following  ars  tbe  Wd*  m omitted  for  doing  the 
l*himbing  snd  gas- fitting  wurk  at  tbe  new  Minnesota 
to  be 


i  are 


capits'l.    Tbe  gas  pipe  to  c 


ut  in  will  a^grega 


»e  put  1 

two  mitet  in  length."    Tbe  1ml*  were  aa  folio* 
t%  Andrews,  ptumbUtg,  »i4.ar»0;  gas-flUliur.  10V.  ceuU 

Kr  foot  J.  C,  JohiMon,  plunibing.  $1,0HB;  ga->  fit  ting, 
cents  par  foot.  George  Dernpssy,  plnmbing, 
•  l.uSd.  gaa-fitxing.  14  cents  per  fuoL  IVcniicrgast 
Broa,  plumbing,  $2, 179;  gsa-fltttng,  1S>^  cents  per 
foot.  H.  r.  Rugg,  plumbuiK.  W.600;  gna  fitting.  15 
i  per  foot  Klniiey  ft  ffndner,  plunbing,  »1,««0. 


aiVESS  AND  HARBORS 

Thx  MhtaiuiaiPPi  Rrvxji  iMrRovcxErrr. -Dlvklliig  and 
Assigning  the  Work.— A  sp.-ci.sl  order  has  been  i**u.  tl 
by  Own.  Wright,  chief  of  the  engineer  corps  of  the 
army,  with  the  approval  of  the  Secretary  of  War, 
dividing  the  Mwsiwtippi  River,  between  Cairo  and  the 
head  of  tbe  Pssaea,  into  tbe  following  district*  for  the 
purpose  of  iin[>n lenient  and  the  construction  and  repair 
of  levees;  First  district,  from  Cairo  to  foot  of  Ulsnd 
No.  40,  to  the  charge  of  which  CapL  John  0.  D.  Knight, 
riirps  of  engineers,  is  aaagned,  with  itation  at  Memi>b« 
or  t  ain j,  at  his  discretion.  Hecond  distrti-t,  from  foot 
of  Island  No  -40  to  mouth  nf  White  Rivnr,  tn  the  charge 
of  vihich  Capt,  Alex.  M,  Miller,  corps  of  eogineers.  to  aa- 
slgneii,  with  station  at  Memphis,  Tenn.  Third  distrirt, 
from  mouth  of  White  River  to  Warren  too.  the  charge 
of  which  is  assigned  to  Capt  Win  I*  Marshall,  corps  of 
engineers,  with  station  at  VVcksburg,  Mina  Fnurth  dis- 
trict from  Warrenton  to  the  bead  of  tbe  Pasaaa,  to  the 
charge  of  which  to  assigned  Major  Amos  Htickney,  corps 
of  engineers,  with  station  at  New  Orleans,  La.  This 
district  will  include,  besides  tbe  levees  and  .)*  clal  work 
on  tbe  river,  ibe  rectiilcation  of  the  Rc<l  snd  Atchafa- 
laya  livsra  at  the  mouth  nf  Red  River.  Capt  Miller  is 
directed  to  transfer  to  Maior  Bllckney  the  charge  of  the 
improvement  of  tbe  harbor  at  Natcbex,  and  to  Capt 
Msnhnll  Uie  rliarge  of  the  bnprovsment  r  f  the  harbor 
at  VickUrurg.  Mtoa 

Lixctewast  Covomxv  C  B.  Vomxtxs  x  and  Ma>ors 
McParland  and  Nelson,  comprising  the  Board  of  United 
States  Engineers  to  whom  was  referred  the  qoestlan  of 
tho  proieclkm  of  Erie  harbor,  report  that  there  to  Do 
special  danger  tube  apprehended,  but  recnramenil  that 
an  ameri.|»nat-oo  of  910,000  be  made  and  held  for  the 
conntnu  tion  of  a  brush  and  stone  dyke,  with  apron 
should  a  breach  be  made  through  t  tte  neck  □  f  the  Penin- 
sula. 

•  >  niuv  Lincoln  has  approved  the  rvcommeDda- 
Uons  of  the  Mimlmippi  Rlvsr  Cflnirai*s-on  for  the  sppor- 
ttoameitt  of  the  fund  appropriated  by  the  last  (  Vingre** 
for  improving  tho  navigation  of  the  Misviadpp.  River, 
and  It  it.  supposed  that  the  work  upon  the  river  will  be 
gin  at  oooe. 

Colon BL  Pxtkh  C.  Haura.  II  HA.,  tbe  e^giiieer  in 
charge  of  tbe  reclaiaation  of  the  Potomac  flats.  *ub- 
mitted  hin  proj*ct  of  operations  to  the  Secretary  of  War 
on  the  lilKh  for  his  conaidaration  and  approval. 

A  wiiitn  of  ofllorni  of  the  Corps  of  Engineers,  to  con- 
sist of  Major  Amos  Bticauev,  Capt  Alexander  M.  Mil- 
ler, and  Capt  William  U  Marshall,  will  aawmble  at 
Memphis,  Team.,  on  Monday.  Bant  4,  or  as  soon  there- 
after as  practicable,  for  the  transacting  of  certain  buai- 
imms  connected  with  tho  building  and  repair  of  levees  on 
tbe  Musdisuppi  River.  On  completion  of  this  duty  the 
members  of  the  board  will  return  to  their  staUooa 

Hxanvixo  Port  La  in>  a  Bab.— Tbe  funds  appropri- 
ated for  the  improvement  of  the  Columbia  River  will 
probably  not  be  available  for  six  weeks;  hence,  the 
government  dredge  cannot  tie  utilised.  Tbe  work  of 
dragging  St.  Helen's  bar  bas  been  abandoned  because 
the  drag  ts-.-aroe  disabled.  But  it  is  believed  a  plan  bas 
been  hit  upon  which  will  force  a  good  ship  channel,  via,, 
stirring  the  deposit  with  a  steamship's  propeller  awl 
allowing  the  current  to  carry  it  away  wbilo  it  is  float- 
ing. The  bar  is  formed  of  compact,  clean  sand.  A 
sampln  was  brought  up  yesterdav  and  an  experiment 
tried.  A  tablespoon ful  waa  thrown  Into  a  tumbler  of 
water  and  the  liquid  stirred  atowty,  Tbe  sand  rose  to 
tbe  surface  and  a  portion  remained  floating  after  tbe 
water  had  r«>corn*  still.  Mr.  C  H.  Prescott  manager 
of  the  Oregon  River  and  Navigation.  Company,  has 
tendered  the  uae  of  tbe  collier  Walla  Walla,  which  ar- 
rived yesterday.  It  is  proposed  to  anchor  tbe  steamer 
bow  up  stream,  the  *tern  at  the  lower  edge  of  the  bar, 
and  loaded,  to  that  her  keel  will  be  on  toe  bottom. 
Then  the  process  of  stirring  tho  sands  will  begin.  Bo 
soon  aa  tOO  feet  in  width  is  obtained  tbe  steamer  will  ad 

ance  half  a  length  and  repeat  the  operation  until  the 


b'ed  or  the  bar  to  reached.  Than  she  will  be  backed 
dragging  done  by  the  Ock- 
rre  discovered.  The  bar  Is 
i  be  chsonel  rrcpeaet.  to  be 
.  _it  Instead  of  at  an  angle  as 
b*retofur*  obtained  by  dredging.  The  eeli-city  of  tbe 
cmrrnt  during  tide  is  about  two  miles  and 

during  ebb  tide  about  three  miles  per  hour,  and 

rhis  A  believed  to  be  f  

the  sand  aa  fast  as  it  i 
Cwaias. 

MirWissiPPI  RrvxB  Commission.-- The  Mississippi 
River  tVinimlsswoa  met  oo  the  21*t,  at  r<oon.  In  the 
Army  Building,  In  Hrsjston  .treet.  General  fiitlmore 
presided,  and  the  other  members  of  the  cotnmlBiian  pre* 
eut  were  Oenernl  Comatock,  Major  Ram  d.  Major 
Suter,  Pn.r.  Mitchell  and  Judgs  Tsylor  Henry  B. 
RicliardHm,  Chief  Engineer  of  the  Btnta  of  I^.oblaua. 
and  Meiem,  Kenneraml  Wflxinson,  of  the  same  State, 
appearrd  in  the  interest  of  levee-building  below  tbe 
mouth  uf  the  Red  River.  Mr.  Richardson  dfsrursed  tbs 
importance  of  building  levees  below,  ss  well  an  above, 
the  Red  River,  sod  said  that  funds  available  for  the 
Putt*  r*e  f rotn  the  State  of  louisiana  would  be  insuffi- 
cient for  the  performance  of  the  work  After  some  die- 
cuwoon  of  the  subject  s  resolution  waa  offered  to  allot 
9ino.n4M>  from  the  contingent  reserve  fond  of  9473,000 
to  repairing  ami  building  levees  below  tbe  month  of  the 
Red  River.  TliU  resolatiofi  wo«.  however,  raced  down 
Tbe  dtscuwdon  then  turned  to  ths  subject  of  the  allot- 
ment of  91,!t0t|.000  made  at  the  previous  sitting  of  the 
Commission  in  this  city  fear  building  and  reiwiring  levees 
on  the  aot  bank,  from  the  mouth  of  the  Reil  River  up- 
yIsoo  *^*pJ^nJ*^5*^  jj™*  nwotb  of  the 
adopted: 

KVe.Jrr,/,  That  It  la  tae  jwlirment  of  tne  Mkuessi|ifi|  Rlver 
Oocflmlnrioe.  that  the  re|ialrieeT  and  bulMlar  of  levees  as  set 
forth  in  the  rea-luUnos  of  the  alssleslstpi  River  OcsninJislno 
sdntite-d  si  their  lewilon  held  tn  the  (-By  e<  .Ve«  York  cm  the 
HlS.  15th,  una,  l-,lhand  lfah  ds,s  of  Ancust.  A  f>  leea. 
shi.ul.l  he  dune  as  a  lisrt  af  the  iilan  of  the  cammtaaifm  in 
sffoniesse  snd  safetj  to  nsvl^fsUoe  srxl  rommeroe  of  the 
Mleuwapfii  River  and  to  deepen  the  channel,  anil  that  the 
Secretary  of  War  lie  Informed  that  the  allotment  of  funds 
and  the  plans  [irt>ne**d  at  ths  valil  session  were  mads  tn  pur- 
tvance  of  such  Judfrment  of  the  eomsaiMsion  then  eshriauf 

It  waa  then  prwiswed  (o  adjourn  until  next  monilnr, 
with  a  view  tn  reconsklerinK  the  subject  making  an 
allotment  fnr  levee  work  bfr&w  the  lnoutli  of  tbe  Red 
River,  and  much  time  was  spent  in  informal  diamasion 
uf  the  matter.  Kiuallv.  Judge  Tavkir  offered  a  reeoln- 
ttiw.  which  was  adijuted,  reo-jmrnerKilng  that  fJVi.iXMi 
isi  set  aside  from  the  .untinirent  allotment  for  the  hnlM- 
Ing  and  repairtng  nf  levees  and  for  erasing  the  outlets 
and  crevassea  below  Red  River  which  ilischarre  into  the 
Alcliafatava  and  its  basin,  such  sum  tn  be  spptled  to  tbe 
closure  u*  such  outlets  as  are  nearest  Red  River  and 
divert  tbe  laraest  quantities  of  water  from  the  Missis 
sippt  Tbe  rommusioci  then  adjourned  to  meet  in  Bt. 
Louis  on  Sept.  8.  The  Secretary  of  War  has  decided 
that  tbe  bids  fur  levee-buildinE  obtained  in  answer  to 
advertisements  by  the  Mississippi  Htate  authorities  cao- 
not  be  need  for  itnlug  the  nvemroent  work,  and,  there- 
fore, that  bids  must  be  advertised  for  under  tbe  pro  vis 
kins  of  the  law  relating  to  other  river  and  I 
pmvemeute.  Tbla  law  requires  that  advoi 
bids  lie  made  in  various  parte  of  (be  con 
lOtolBdavs.  The  commission  wai  ' 
if  p.  Mitile,  tbe  bids  received  by  the  I 
in  order  to  save  time. 

At  the  or-iiing  of  tbs  hid.  In  New  York  for  the  ei 
tension  of  the  jetMe.  at  tbe  mouth  of  the  «t  Johns 
River,  Florida,  and  tbe  construction  of  jettio.  at  tbe 
entrance  to  (.Mnnle-rUn.l  Hound,  fleorria  sod  Tlonda. 
P.  P.  Murphy,  of  Washington,  was  a  Odder  upon  both 
works,  his  prices  being  as  follows  ■  In  the  first  work, 
for  mattran  wivrk  per  eiiuare  rard.  09  cents,  snd  for 
stone  |»r  cubic  fool,  til  TIi :  for  the  Cumberland  Round 
Jetties  f .  r  the  same  classes  nf  work  tbe  prices  were  IrT 
cents  and  WW  respectively. 

ed  by  Oenernl  Q.  A. 
OiUr^r^I^teuant  ^l<^l^Enj u.^nM '  « .^A^,  for 

entrance  into  the  harbor  at  Cbarleeton,  K  C: 

■ML.  rw* 

Egnerl  L.  Vlele..  .   19 

F-  I.  Rekhsolsue.  .    . ...  ...    .SA 

A.  M  Kewum  *  Jaa  H.  aVkateln      .  W 

A.  A.  Hewlett  M 

Tbe  work  will  l*gin  on  September  85,  and  must  be 
prcswled  with  at  tbe  rate  of  W6.000  worth  of  work 
per  month.  Tbe  award  bas  not  yet  been  made,  and  the 
oontmctor  wiU  hare  to  furnish  bonds  in  the  sum  of 
llSn.C" 


who 

rcifessicinal  and  philanthropic  work 
'Woman's  Hanitar)  Association, - 
ion«l  in  its  purposes  and  scope.  It 


Womn  iv  MAirrTAKT 
!«.  Y„  Aug.  »t -A  number  of  ladles  .Kwie-g  bere 
are  prominent  in  professional  and  ' 
have  organised 
designed  to  be  national 

[ini|He»«  t-i  agitate  suit  jwomnV-  meainirei  of 
Mnltary  reform.    Mps  rV  S.  Mvieon.  M .  l»  . 
Trcdent    Mrs.  C.  M.  Clark  delivered  a  lev 
"Economic  Sanitary  Arrangements  of  Parts 
Hospitals." 

BATOHlrE,  If.  J.,  la 
streets  about  II  18,000 

Rous  rat  Latino 
Health  of  New  York 
of  certain  require 

drain  pipes  connecting  dwellings  with 
These  requirements  demand  that  the  pipe  shall  be  hard 
and  salt  glased,  auond,  and  cylindrical:  at  least  \  of 
an  inch  thick  It  5  In.  In  diameter,  aud  Ji  of  an  Inch 
thick  If  n  inches  dlaineter.  Itpe  must  be  mnuected  with 
hydraulic  osnMOt  of  tbe  best  quality.  No  ■'  tenv|eTv>ii- 
up"  cement  can  be  used.  The  pipes  mast  be  laid  with 
such  good  alignment  that  the  inspector  can  sen  through 
the  entire  line  from  the  house  to  the  sewer,  and  every 


i  Praxis  Pipkh 
City  inaiata  npi 
»ls  in  the  Utyinj 
or  dwelling!,  wl 


Tbe  Roard  of 
lbs  fulfUlmenr 

•f  earthenware 
street  sewers. 
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section  must  be  bedded  In  cement  to  A*  to  have  a  Una 
bearing,  not  only  nt  the  bub,  but  along  iu  entire  length. 
Tim  losiile  of  the  drain  nul  bo  freed  from  all  cement 
which  may  ham  ooxed  tbrough  at  the  loinla,  and  froul 
all  other  obstruction!.  Before  the  drain  te  covered 
notice  must  be  tent  to  the  Health  De|*»rt«i*nt  by  the 
owner  or  plumber,  that  the  inspector  may  vial  and  ex 


•mine  the  work,  end  the  Boar- 1  of  Health  win  not  ap- 
prove i»r  permit  a  rtiain  which  ha»  nut  been  examined 
by  on*  oilts  injector,  and  fouDd  to  be  properly  coo- 


Wawiisjwtox  Sthect  iMr-HovKstEJiTB. — Bid*  were 
opened  on  Wednesday  in  the  office  of  the  District  Cooi- 
mlieiooer*  for  taklngup  and  rrlaving  such  portion*  cf 
the  sidewalk  on  tbe  north  aide  of  Pennsylvania  avenue 
a*  limy  require  the  same,  from  Pint  to  Fifteenth  street 
northwest ;  ituch  *ld*walks  to  ho  laid  of  stone  or  such 
composition  aa  maybe  .elected,  about  10,000  wruare 
yard*  in  extent  The  bidder*  were  aa  follow*:  P. 
Moloney,  J.  W.  McKnight,  A.  L.  Barter  and  H.  U 
Crauforu.  Bid>  were  aleo  opened  for  the  Im- 
pmTeinont  of  Kleventh  street  nut.  from  M  to  O  alree!* 
smith,  on  the  rat  Bile  of  the  railroad  track.  This  work 
include*  th*  straightening  of  1,800  lineal  fee*  of  blue- 
atone  curb:  taking  up  and  relaj  in*  1,300  feet  of  gutter 
Bag;  relaving  500  square  yiinla  of  brick  sidewalk,  and 
tb..  laving  of  «,«*>  square  yanU  of  granite  block  pare 
meat,  the  Muck*  l*'lng  furniahed  bv  the  District  The 

bldd>  ■  r»  Wm.  Hussar,  J  ihn  Cudmure.  !'  Mnlnn.  v, 

and  Wm.  II.  Mahler.  P.  Maloney  gut  tbe  contract  at 
•0,718.  Bid*  were  alao  opened  tor  laying  a  granite 
block  pavement  ou  Scvculh  street  wart,  from  Q  to 
Boundary  street*  northwest.  Thi*  work  include*  the 
grading  and  hauling  of  3,600  cubic  yard*  of  dirt; 
taking  up,  rejointiog  and  relaying  8.31S  lineal  feet 
'if  bluestoue  curb;  laying  new  61  feet  of  same;  tak- 
ing up  and  relaying  3>58>3  lineal  feat  of  12-inch  gut- 
ter flag;  laying  i,7Sio  square  yard*  new  brick  sidewalk ; 
taking  up  and  relaying  LUiO  *q.  yd*,  brick  sidewalk: 
building  tl  recwlviivg  haaina;  laying  800  lineal  ft.  of  Ifc- 
ln.  newer  pijte:  laving  3,71ft  square  yardi  granlP*  block 
pavement;  taking  up.  aledging,  and  relaying  .1,400 
square  yarda  rubble  p*veoe*nt,  and  taking  up  and  re- 
moving 4,000  aquare  yard*  rubble  pavement.  In  Ibis 
ease  the  granlto  block*  are  to  be  furnished  by  Ibe  Die- 
trict  government.  Tbe  granite  block*  will  be  laid  on 
the  srest  aide  of  tbe  railroad  track ;  on  the  oast  aid*  of 
the  track  tbe  rubble  pavement  will  be  taken  up  and 
broken,  ao  tbat  tbe  piece*  will  paaa  through  a  7  in.  ring 
in  their  lucigeal  dimension*,  and  will  be  reload  ou  a  bed 
of  4  incite*  of  Mind,  with  acreened  pebble*  In  tbe  joint*. 
Tlx  ladder*  on  th*  work  were  John  Cudmora,  Tbonuu. 
Joyce  and  W.  H.  Mohler.  Wm.  H.  Mohlor  got  tbo  con- 
tract at  *10,881. 

BAILROAXJB 

Tnx  Norfolk  &  Western  Railroad  Cotnpanv  will  pav 
a  tax  l«  th«  State  of  Virginia  thi*  year  of  |7S,tK»,  a* 
against  *t8.000lail  year  Thfc.  la  by  large  odd.  tbr 
heaviest  tax  paid  to  tbe  state  by  any  of  lis  railroad*. 

Thk  I  -ili"  Erie  9c  Weetern  Railroad  Company  ha* 
deci'le  I  ta  build  an  expulsion  of  forty  one  tulle*,  from 
Rloomlngton  to  Peoria.  III.  This  has  long  b**n  under 
ronarlt-ratimi.  and  It  haa  been  fully  determined.  It  l» 
tbe  intenUon  to  puah  tbia  important  work  through  tins 
foil,  If  possible.  Thla  will  prove  an  important  addition 
to  tbe  main  line  of  road*. 

r  of  the  Grafton  ft  Greenbrier  Rood, 
,e  Baltimore*:  Ohio  and  the  Che* 
apeak* ft  Ohio  Road*.  I.  now  being  mad*. 

Wapaeonkta,  O..  Aug.  *».— Tbe  iucaru.iratur*of  the 
(mio  River  ft  Indiana  Railroad  liava  effected  a  tem- 
uorary  organization  by  the  election  of  the  following 
nffl.-ors:  Jirnn  Wllaon.'Jr.,  Preaidont;  J.  C.  Hasalnler. 
Vice- President:  C.  W.  Timmcrieacb,  Secretary :  W.  B. 
Rogers.  Treasurer;  C.  A.  Lavtou,  General  Attorney 
Book*  for  tbo  subscription  of  apa-k  will  be  opened  at  the 
General  Attorney  *  office  Kept-  23. 

Tmt  line  from  Calvert  to  Tectimeeh.  Neb.,  connecting 
the  Atcblaon  and  Nebraska  avalem*  of  the  Chicago. 
Biirlingbm  *  Qulncy  Road,  matertallv  ahortening  the 
line  In  Denver,  wan  cnntpleted  tcedav.  Contract*  will  at 
ooce  la.  lot  for  »"  ^'^^^^^j^w^'^™"" 
distance. 

Tux  Port  Cheater  ft  Tarrytown  Railroad  Company, 
capital  $V*J,0Ou,  ha*  been  incorporated.  Tbo  road  la 
to  run  from  Port  Cheater  to  Intermediate  points  and  to 
Tarrytown. 

Tent  party  who  coutraetod  to  plow  a  Are  guard  from 
Ellla  to  Denver,  along  the  Una  of  the  KJ 
road,  flnlabed  thUr  work  lost  week.  They 


n*l,  flniabcl  tlinr  work  lost  week.  They  plowed  eight 
furrows,  which  took  them  about  two  moalbe  and  a 


tii*  Canadian  Pacific. — One  of  tbe  ■ 


PreaM.ntHdl.  of  the  Manitoba  Line,  that  b^b«  «K 

Paclflc.  locating  it  about  W0  uiilaa  north  of  the  bound . 
ary  line,  directly  east  of  Wampioopa,  Prom  .Varan 
loops  it  will  b*  nearly  an  airline,  to  Umiilpair,  ami 
Tbundrr  Bay.   It  will  be  abo-it  100  mllea  south  of  Vol. 


Jirw^ead^Iia,  I 


,  Uiua  doing  away  with  the  necessity 
of  tbo  far  northwestern  deumr.  as  laid  oat  by  tbe  gov- 
ernroenl  -urvov.  Tbw  is  the  ».-<  >jiid  aunimer  that  Major 
Rogers  bos  spent  in  British  Columbia.  Everybody  (aid 
be  could  not  And  the  pa**,  bat  lie  ha*  done  It,  ami  the 
Canadian  Paciflc  autbonuaa  are  happy. 

Thk  Padneah  A  Ciilcar'-  Railway  Company  ho*  Sled 
artl'4e«  of  organization  In  the  orttro  of  tbe  nlinoai  Bee- 
retnrr  of  Rtatc.  The  line  is  to  be  constructed  from  tbe 
Ohio'River  at  Brooilvn,  Mawac  County,  b>-  way  cf 


Rlvrr  In  Gallatin  Cotinty.  all  in  tbo  State  of 
Principal  otllco  in  Now  York:  regular  office  in  IShaw 
neetown.  Capital  itock.  f3.0«0^000.  First  board  of 
directon:  Ueorge  B.  Wilk*.  Jabex  M.  Woodward, 
Thorns*  8.  RWgeway,  Robert  Reid,  Edward  0.  Elliott 
and  Fredrick  M.  Myers, 

A  Gaiatwtos  deatiatch  tan:  "  In  an  Interview  with 
Preiddant  Goorgo  Bealy,  of  til*  Gulf,  Colorado  A  SanU 
Fl!  Railroad,  be  said  tbe  work  on  the  Nsvaanta  branch 
from  Leon  to  Navasota,  where  connection  will  be  made 
with  Ibe  Montgomery  Ceulral  inurcbaaed  by  tbe  Haute. 
Fa,  bl  progreKuog  rapidly;  also  thataa  soon  aa  engi- 
neer* nave  dotarmlniNi  upon  thai  permanent  line  from 
Alvin  Section  to  ilonrton  that  work  would  ro*tantlr 
begin  on  that  line  and  be  puabed  vigorously.  The  d la- 
ta nee  from  Ualveaton  to  Alvin  is  Uilrty  tuiUm  and  frotu 
Alvin  to  Houston  twenty-three  inlle*,  making  adiatamw 
from  Galveston  to  Houston  by  the  now  route  of  fifty  - 
three  mile*. 

When  completed  the  Northern  Paciflc  will  have  9,S50 
ft.  of  tunnels. 

Woootko,  Aug.  84.— About  sixty  contractors  have 
examined  the  profile*  and  apeciQcationa  of  tbe  Killbuck 
Valley  rtallruod,  and  haveput  bras  on  Hie  for  the  con- 
alructton  of  the  road-bed.  TbecontractwiD  lieawanied 
to-ranrrow. 

Tux  F.rrrnx  Rioa  railway  iBoenoa  Ayr**),  an  Ameri- 
can company,  organised  andor  a  cnnceaalon  and  Con- 
gnaBUonal  guarantee,  which  asked  for  a  certiflcnte  of 
Ibe  guarantee,  after  roontba  and  year*  of  delay  and  in- 
numerable false  butiea.  has  been  turned  over  to  Con- 
gress, and.  it  I*  wlil,  for  tha  purpose  of  burial.  Alt 
theoe  things  are  full  of  instruction  to  tbo  foreign  capi- 
talist, and.  although  for  tbe  sake  of  tha  country  and  our- 
selves we  *  bould  like  to  see  capital  coming  here  for  great 
work*,  yet  until  there  I*  a  change  of  policy  we  should 
advise  agait^r.  II. 

Thk  contractor* ' t  tbe  iSunbury.  Hbaueikln  ft  Lewis 
burgh  Railroad  made  a  big  Mast  tha  other  day.  In  pur- 
aunnco  of  tha  work  of  grading,  Dear  Northumberland, 
A  ton  of  dvnamitc  and  hnlf  a  ton  of  powder  were  used 
and  the  explosion  displaced  4,000  yards  of  solid  rock. 

Eatos  &  ATKimtuji.  contractors  iti  the  Burlington  & 
Ohio  River  Railroad,  cumueoceal  grading  at  Gillespie 
on  the  !f7lli  ult..  tbe  line  from  Carlinville,  111.,  to  Pal- 
myra ami  Scottavllle.  Five  hundred  ruen  will  lie  at 
work  by  Sept.  1. 

RxveOAl.  routes  for  railways  from  the  West  acroaa  the 
Allcghnniea  and  through  the  Cumberland  Valley  to 
HaitiiDore  have  been  surveyed. 

THK  Chicago  and  Northwestern  mod  will  *oon  open  a 
new  Hue  to  Hawarden.  Spink  County.  1).  T.,  thi*  being 
an  extension  of  the  Wataitown  Una. 

I  H'mvi  i  the  third  wwek  in  Aiiguat  »Hti,  mllea  of  new 
railroad  were  completed,  making  mllea  thus  far 

thi*  year,  against  A,1K1  mllea  for  a  cucrreepoiiding  time 
in  1881. 

Thk  European  and  North  American  road,  to  be  leased 
by  the  Main  Central  Company.  Is  111  miles  long.  Flftv- 
nlne  mue*  are  steel  tracked,  iirtdges  have  been  rebuilt 
and  tbe  track  bal  lasted. 

Thk  rout*  of  tiw  propnesd  Peoria  and  St,  Louis  Air 
I  .live  Railroad  ha*  been  surveyed  from  Pekln  to  Coltlne- 
v.Ue.  Tbe  estimate*  are  that  tbe  road  can  he  built, 
ready  for  the  rolling  slock,  for  about  1 1 1,000  par  mile, 
and  completed  and  equipped  for  about  616,000  per  mile. 
This  last  estlm«Ui  contemplate  ateel  rail*  and  iron 
bridgea. 

Tnx  RttiK  Can  Wnaxu  have  a  contract  to  build  two 
hundred  cars  for  Uu  Northern  Pacific  Rallrraul.  and 
are  sending  out  nine  a  day. 

PaoroKAtji  for  the  construction  of  the  prolongation  of 
tbe  Don  Pedro  II.  line  between  Itabira  and  Sahara, 
Muno*  Oeroee,  were  opened  on  tbe  iUVth  ult  Owing  to 
a  neglect  to  adverll<e,  only  a  few  were  aware  that  pro- 
tmaak  had  li.-eii  called  for,  consequently  the  .-umpetlUon 
waa  simply  a  farce  it  ia  a  government  Ji>l>,  liow- 


fiio  IVear*. 


CANALS. 

The  Fuhuoa  La.vd  axd  tjipnovesucn  OPaWalflrti 
canal  haa  Ju*t  lavn  compleled  Pi  Lake  Kirkpocbeo,  a 
large  lake  within  thro*  mile*  of  I«ke  Okeediiibre,  and 
an  ImniiMi-e  Ii^kIv  vvnU-r  u  pnurlu,;  ili.*:i  II  ..  l  al-H; 
aaliatcbco  River  amid  great  rejoicing*.  Tbe  comple- 
tion of  this  work  will  bring  into  cultivation  the  finest 
land*  of  Florida 


CONTRACTS  LET 

elevator  shaft  In  the  Department  i 


f  Ju 


itirti  for  the 
tic*,  Washington,  were  opened  In  tbe  office  or 
vicing  Architect  Hill.  The  following  were  th*Mdd*r»  anil 
the  amounts:  Robert  Davidson  ft  Co,  $4.42(1;  A.  I. 
Phillips.  *L'ta>  t>0:  George  A.  Cooke.  M.S00;  W.  A 
Hutchlne,  K..1H4;  Joseph  T.  Cullin*.  *7,7Wfl;  all  of 
Washington.  Tin.  contract  will  pmhuMy  !*•  awardi-d 
to  Robert  Davidsoo  A*  Co.,  as  they  were  the  lowest 
biddera 

Thk  Commbainncrs  and  Trorteos  nave  awarded  tbe 
coulract  for  the  building  of  a  scbiol-bcusn  at  tbe 
Orphans'  Home,  two  miles  north  of  Woostar,  for  the 
autn  of  CMXI0. 

Bridge  Uoimun  Lrr,— The  Jefrerwinville  Countv 
Comnlaalnatr*  to  day  closed  a  contract  w  ith  the  Canton 
lOhlo)  Bridge  Company  for  tbo  construction  of  an  lion 
bridge  over  Silver  Creek,  at  BUckiston'a  Mill,  at  |20 
per  lineal  foot.  The  structure  is  Pi  be  completed  by 
Nov.  I,  at  a  cost  of  m.a,vi,!Kl. 

Parana.  August  an  -Mouth.  G.  W.  Shears,  of  Wash 
igtou.  I).  C,  and  M.  O.  R.  Frit*  (htelner.  of  Bonanxa, 
ew  Mexico,  have  signed  a  contract  with  the  govern- 


>  River  at  Brooilvn,  Mawac  County,  bv  way  or  ;  Homlura 
Bav.  Golconda  and  Rock  Quarry,  on  the  Ohio  River.  |  on  tbira 
!«e  Countv,  and  In  Hardin  C*wnty   tbrougb  the  tha  numl 

7  ^toUOK  ^'*[b^  to*  a^ra^t^TheT^;  right 'to, 


New  Mexico,  nave  signed  a  contract  with  the  govern 
meat  by  which  tbey  undertake  to  rlesr  the  otorrucUiwia 
which  now  prevent  tbe  rivera  L'lua  and  Blanco,  in 
Honduras,  from  twing  navigated,  and  to  out  a  atoamrr 
Itbin  one  year,  and  aubasquontly  to  augmeot 
as  may  be  required.   In  return  for  thi* 


stboasrlve 


t  lie  in  11,000  acre*  of  land,  besides  other  leaser 
prtvilrgt*.  Tbo  contractor*  promt**  to  carry  Immi- 
grant*, into  the  country,  but  no  number  la  atati-d. 

W.  W.  Rxr.li,  of  Erie,  ha*  been  awarded  the  contract 
to  build  tbe  twenty-mile  extension  of  tbo  Shcnango  ft 
Allegheny  Railroad  from  Coalville  Junction  to  Butler. 
The  work  has  already  been  begun. 

Tkk  contract  for  the  earthwork  on  the  Lake  Erie, 
Woosterft  Muskingum  Vallcv  Rallioad  waa  awaidiai 
to  J.  J.  Money,  of  Alliance,  ().,  for  the  sum  of  tlSI.000. 
There  were  about  twrntv-flve  r^opcaaila  made  bv  con- 
tractor*, which  varied  but  little.  The  distance  is  fifteen 
nitlCH,  the  grade  b  uniform  and  tbe  construction  of  the 
road-lied  will  be  no  difficult  work.  The  line  run*  from 
Woostor,  O.,  north  to  the  junction  of  the  N.  T.,  P.  ft 
O.  Railroad.  Tbe  contracts  for  bridging,  tiring  and 
railing  the  road  wilt  be  let  some  time  soon. 

Tbe  contract  for  laying  an  aajihaltum  [lavcsuent  and 
carriage  concourse  on  the  roadway  tu  front  of  the  White 
House  bjtH  been   awarded   to  H.    L.  Cranford  for 

BUIIaDINOa. 

Biiaa  for  furnishing  Iron  door  and  window  guard*  for 
the  lower  atorv  of  the  Tmaaiirv  bulhling  weiw  ..(a-ued  In 
tbe  Huia-rvWng  Arcmtocl'a  i  ~ 
Uudera  and 


offloo.  Tbo  following  are 
la:  E.  N.  Gray  &  Co  ,  fa,- 
il.Ttt;  Geo,  While  AtCo.. 


lias 

19S:  C  A.  SchneWir.  tS.MH.Ts;  vreu  nm. 
Ka,fl0H.Vl,  Bartlett.  Hay  want  ft  Cx.  #1,125. 

Hi-UTD«JDON-a  new  court-hous*  la  cttiuuited  to  oust 
|7I,»00. 

Citt  H.ti.LCo!rntAOT»,— At  a  meeting  of  the  Board 
of  New  City  Hall  Commissioners,  of  Man  Francisco,  the 
following  bid*  were  preaontod  and  opened  for  ccmplrt* 
ing  the  internal  work  on  the  second  Door  of  tbe  Larkin 
street  front:  Hall  &  Cox  (1H,000:  Henry  T.  Bray, 
(lroHlit;  J.  Kemp  ft  Co  .  »lti,«-M;  J  K  He  ma-.  »12,- 
'-isii,  Tiavtd  Brown,  91 2,^etl,  For  completing  tbe  work, 
with  certain  omission*  designated,  the  bids  were  aa 
follow*:  Hall  &  Cox.  »13,«00:  HrnrvT.  Brav.  118,1*30: 
J.  Kemp  &  Co.,  I18JM3:  J.  K.  iK'tmss.  t  U>.  177:  David 
Brown,  tlO.lirk).  Th*  bids  arete  onbied  | n-ecl  to 
print,  and  tha  Board  adjourned  until  Monday,  the  2Sth 
ult.,  when  tha  contract*  will  be  awarded. 

THXeontract  for  erecting  an  elevator  in  the  aontheast 
corner  of  the  Poet-Office  Department.  Washington, 
D.  C.  waa  awarded  to  Otis  Brothers,  the  price  being 
#7,SO0. 

ErTORTst  are  bring  made  to  establish  cotton  fiu'torie* 
Six-lety  Hill,  S.  C. 


13  RIDGES. 

AT  tbe  Ran  Chair*.  Wis  ,  council  meeting  last  week, 
an  ohl  ordlnanco  for  th*  building  of  three  bridge*  across 
the  Chippewa  River  and  for  the  issuing  '  f  Ifal.taTO  waa 
repealed,  and  a  new  one  introduced  calling  for  an  elec- 
tion on  the  7th  day  of  September  for  the  issuing  of 
IoO.ihxi  bond*. 

A  Railway  Bhidok  Cou.AP8r8.-The  railway 
bridge  at  St.  Row),  on  th*  Canada  Faciuc  Railroad,  be 
tweon  Montreal  and  Ottawa,  onllapaeil  on  the  .'Hi  ult. 
while  a  freight  train  was  passing  over  it.  Several  cur* 
went  through.  No  lives  were  lost.  One  brakcinan  was 
pitched  into  tbe  river,  but  swam  aabore.  The  bridge 
will  be  ready  for  traffic  ou  Monday  next. 

Thk  mammoth  railroad  bridge  at  McKesaport,  Pa.,  fa 
now  ready  for  tbr  iron. 

It  is  propoacd  to  bridge  the  Missouri  River  oppoaft* 
Blair.  A  company  haa  been  formed  to  comnnu  t  th* 
bridge,  and  tbe  coulract  is  to  be  let  immediately.  The 
coat  will  he  at  least  »1,000,000.  The  Northwest  Com- 
pany will  bo  benpflpai  by  It. 

Thk  New  Kivkr  Bridge  CoHMjfTitD— Hahiltosi. 
O.,  August  27.— The  Iron  railroad  bridge  over  Ibat  part 
of  the  Miami  River  known  a*  New  River,  which  has 
been  in  course  of  c-oastruction  for  tbo  |«t*t  yenr.  baa 
been  completed,  and  last  evening  th*  first  train  passed 
over  IL  being  a  long  heavy  freight.  Before  any 
trains  war*  iwrmltted  to  crow,  a  thorough  test  waa 
mart*  veaUrday  by  Colonel  J,  H.  Barrett,  Su|arr- 
intorxlcnt  of  the  Cincinnati,  Hair. i IP «i  ft  [tayton 
Railroad,  assisted  by  C.  A  Darltoa,  Chief  Traln-lll*. 
patcher.  and  Henry  Golden,  Hupermtendent  of  Coo- 
atruction.  The  teat  mad*  by  these  gentlemen,  and 
oBlrially  reported,  as  a*  follows:  South  Span.— FlraL 
Over  tin*  there  were  run  four  largo  *ngnt«*  at  the  rale 
of  &  miles  per  hour.  During  the  crossing  of  th*  engine* 
tbe  defleeli™  waaone-balf  of  on  inch;  lateral  ilctlectum. 
ins-ciglltb  of  an  Inch.   Second.  Them  four  engines* 


deflection  waa  nrte-n  -ixteenth*  of  an  inch;  lateral  de- 
defteetlon,  flve-sixtoeiitha.  North  Si*»n.— The  four 
engines  were  sent  acroaa  at  a  apecd  of  h  loilea  |ier  hour, 
when  tbo  ileAection  amounted  to  three-eighths  of  an 
inch  and  lateral  deflection  one-eighth-  At  a  speed  of  15 
miles  per  hour  the  deflection  was  aeveo-flfteentha  of  an 
Inch  and  th*  lateral  deflection  ono-elgbtli  of  an  inch. 
At  a  speed  iif  30  in  lies  per  hour  tbo  deflection  wn»  three- 
fourths  of  an  inch,  and  the  lateral  deflection  thrce- 
nxtccrifh.-i.  Colonel  Barrett,  after  completing  the  test, 
left  on  the  fi:4o  train  for  home,  satisfied  with  the  Pat 
and  tbe  strength  of  the  now  bridge. 

Tbe  following  Mils  for  building  a  alone  arch  over 
Gould's  Rnn.on  the  River  Road,  near  tbe  Delaware  and 
Bound  Brook  R.  R  brldga  were  opened  at  th*  residence 
of  S.  H.  Phflllpa.  Esq.,  EwlngvlllV,  N.  J.  ou  the  SSIh 
ult. 

William  I».  Morgan.  Bucks  Co  Pa.,  # l.Kip,  and  take 
all  rhanrea  tor  extra  work.  William  Jolm-au.  *ul290. 
and  take  all  chances,  Trenton.  Charles  Kliiiy,  * H7<).  »i 
per  apeciilention.  and  II  per  perch  for  extra.  If  any. 
Trenton.  Henry  Franroua,  #l,l«l  aa  per  s|*citli-ntioii, 
and  «4.7r.  |».r  perch  for  extra  If  a»y,  Trenion.   A.  M. 
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The  car  repair  and  paint  "hop  I*  80  x  STOft. 
The  repair  ahop,  7"  x  141  ft.:  paint  shop.  78  x  141 
ft:  point  and  oil  room,  M  x  M  ft.  4  in. 

Boiler  bouse.  47  x  47  ft.  Chimney.  103  ft.  high, 
with  5  X  •  Hue. 

Store.  20  x  KM  ft. 

Tlie  buildings  all  of  brick,  except  the  wood- 
working  simp,  which  in  of  wood,  and  contains  nil 
the  wnod-wnrking  machinery,  with  nn  engine,  tn 


THE  DURHAM  SYSTEM  OF  HOUSE  DRAIN- 
AGE. 

In  our  issue  of  June  10.  ult. ,  we  gave  a  general 
description  uf  the  new  system  of  house  drainage 
construction,  which  1«  part  of  the  equipment  of 
the  marvelous  yeung  oity  of  Pullman  ;  for  the 
further  information  of  our  reader*  we  publish  an 
illustration  of  aome  of  the  features  then  alluded  to, 
showing  the  methods  of  connecting  water-closeta  drive  it,  steam  being  brought  from  the  boiler- 
with  the  soil  pipe  so  that  no  joint  can  bo  disturbed  house.  The  lumber  yard  is  so  arranged  that  the 
by  settlement.  All  water-closet*  oil  joining  the  |  lumber  can  be  taken  from  any  pile  directly  to  the 
soil  pipe  are  supported  directly  from  the  sul  pipe  above  building,  where  it  passes  through  the 
and  are  entirely  independent  of  the  floor  for  sup-  machines,  to  be  dressed  and  titled,  then  placed 
port.  Water  closets  at  a  distance  from  the  soil  .  upon  a  rar  and  taken  directly  behind  the  cars, 
pipe  are  supported  by  the  floor,  but  connected  with  j  being  Imilt  in  the  car  shop.  There  i»  a  wimll 
the  soil  pipe  by  a  flexible  point,  so  that  settlement  '  tramway  passing  entirely  around  the  engine-house 
cannot  strain  any  joint.  Any 
good  water-closet  which  does 
not  require  a  retentive  trap 
under  it  can  be  used  in  connec 
lion  with  this  system  I  the  con- 
tents uf  tin-  close*  must  lie 
discharged  directly  into  the  noil 
pipe  Without  encountering  un 
Intermediate  ceasjiool — for  that 
is  what  the  trap  under  the  or- 
dinary water-closet  amounts  to. 
All  the  upper  piping  in  the 
Durham  system  is  of  standard 
wrought  iron,  lap  wrldrd, strum 
pipe,  coated  with  asphalt:  the 
drains  arc  built  of  dipped  cast- 
iron  gae-pipe,  weighing  15  and 
4J  (wunds  perfoot  for  4-ln.  and 
•-in.  pipe.  The  soil  pipes  are 
supported  directly  by  the  drains 
into  which  lh«y  si*  screwed  by 
tneuus  of  an  elbow  connection ; 
they  stand  erect  and  rigid,  and 
have  no  connection  with  walls 
or  partitions.  The  complete 
system  is  an  apparatus  which 
is  entirely  independent  of  the 
building  for  support,  and  abso- 
lutely luvulnerable.  lis  intro- 
duction will  undoubtedly  dis- 
place the  plumbing  system  now 
in  vogue;  for  the  ptialic  are  in 
such  a  condition  of  exaspera- 
liuii  and  panic  on  sanitary 
questions  that  they  are  more 
tlion  mi.lv  to  ncvopt  a  change 
which  will  bring  a  guaranty  of 
immunity  from  sewer  dlissase*. 

1'he  organization  of  the  Dur- 
ham House  Drainage  Company 
uf  New  York  is  being  rapidly 
proceeded  with,  and  it  is  ex- 
pected that  they  will  be  ready 
to  execute  contracts  in  Octo- 
ber, after  which  time  house- 
holders can  elect  whether  they 
will  or  will  not  have  an  abso- 
lutely safe  system  of  drainage  in 
their  houses.  At  present  they  are  all  at  the  mercy  I  and  to  the  machine  shop,  thus  avoiding  the  carry- 
of  the  plumber.  I  tag  of  many  articles.    The  machinery  in  the 

a^  ,  ,  , ,  „  |  machine  shop  is  driven  hy  nn  engine  in  the  shop. 

steam  lie  Lug  furnished  from  the  Isiiler-houae.  The 
buildings  will  be  heated  by  steam  from  the  boiler- 
house,  where  boilers  of  the  Babcook  and  Wilcox 
type  will  be  used. 
The  following  were  the  bids  upon  the  work. 

Fame*  Pee.  Detroit,  sue*..  . .  IHMgfflj 

rtotlss  <t  Jaynes.  Petreit,  Weh   iS4SS 

S  W.terbuiy.  loahsMk*  v-jitv   HsnBs 

Fsrr.  Avery  *  Lu  .  Grmml  nspHm.  Mich    ,'H?*2S2S 

I  A.  across  &  5  .  Octroi!.  SKh.   HHK  V?, 

Dean  UroUieni,  urtrolt,  Mich.    'SKil-ST 

Fuller  *  Wlwrler.  Lsnstng.  Wirli   IM.K81.25 

Contract  awarded  to  Collins  *  Jaynes-  Detroit. 

It  is  intended  to  push  the  work  as  fast  as  possible, 

as  the  present  shops  are  in  very  poor  condition. 


Thf.  Di  rham  System  op    Hocsr  Drafxaoe. 


BIDS  FOR  NEW  SHOPS  ON  THE  D., 
R.  R. 


t*  *  N 


J.  J.  Mi  Viv.n.  the  Engineer  of  the  Detroit, 
Lansing  ft  Northern  Railroad  Company .  has  let 
contracts  for  building  new  shops  at  lnnia,  Mich. 
From  aground-plan  we  take  the  following  dimen- 
sions of  the  several  buildings: 

Round  house,  230  ft.  in  diameter;  turn-table  pit, 
50  ft.  in  diameter;  open  court,  130.8  ft.  in  diameter: 
locomotive  pita,  4  X  85  ft. 

The  machine  shops,  110  X  350  ft.;  machine 
■hop.  10H  x  145  ft.;  blacksmith  shop,  40  x  85  ft.; 
boiler  shop,  45  X  93  ft. ;  tin  shop,  14  X  45  ft.;  pat- 
tern shop,  15  X  47  ft |  hall,  13  X  IS  ft.:  office, 
11  X  15  ft.:  tool  room,  10  x  84  ft.  6  in.:  locomo- 
tive pita,  4  X  by  24  ft, 

Placed  next  to  this  is  the  transfer  pit,  90  x.  878 
ft.,  with  an  iron  table  and  six  tracks. 


TIIK  KINZUA  VIADUCT. 

The  highest  railroad  bridge  in  the  world,  now 
being  constructed  on  the  extension  of  the  Brad- 
fonlliranch  of  the  New  York.  Lake  Eric  &  Wetit- 
rrn  Railroad,  ia  now  pearly  completed.  The bridge 


spans  a  deep  ravine,  at  the  bottom  of  which  flows 
tnoKinxua  Creek,  situated  in  McKean  County, 
TV,  thine  miles  from  Alton,  the  present  terminus 
i if  the  Hnulford  branch. 

The  structure,  when  finished,  will  be  2,053  ft. 
long  lietwnen  abutments  and  802  ft.  high  from 
the  surface  of  the  ground  to  the  base  of  the  rail. 
It  is  composed  of  continuous  lateral  girder  irons, 
supported  on  twenty  iron  towers,  formed  by  col- 
umns strongly  connected  together  by  bracing  so 
as  to  give  the  greatest  amount  of  strength  and 
stability  to  roust  pressure  from  wind  and  storms. 
These  towers  have  a  uniform  length  at  top  ami 
Isittom  of  88  ft  a  in.,  a  width  at  lop  of  10  ft.,  and 
at  the  bottom  the  width  varies  with  the  height, 
the  two  highest  towers  having  n  width  at  their 
bases  of  103  ft.  V  in.,  the  width  of  the  towers  at 
their  bases  being  uniformly  one-third  of  their 
heigbt  from  the  top  of  the  masonry  on  which  they 
rest  to  the  underside  of  the  girders  of  which  the 
truss  is  composed. 

There  are  twenty  clear  spans 
of  61  and  one  of  02  ft.  in  length. 
Due  provision  la  made  for  ex- 
pansion and  contraction,  as  in 
the  girders  of  the  truss  on  the 
plates  connecting  the  columns 
at  the  bast!  of  the  towers  and 
to  the  masonry.  The  'owrrs 
are  firmly  anchored  to  the  ma- 
sonrv  piers  by  heavy  iron  rods. 
The  floor  system  of  the  vtaduci , 
which  is  30  it  in  width,  coe- 
eista  uf  oak  ties  8  in,  in  width 
and  12  In.  deep,  laid  on  the  gir- 
ders 8  in.  apart,  on  which  the 
rails  rest.  Every  provision  Is 
made  for  safety  by  double  tim- 
ber guard  rails,  anil  an  inside 
steei  guard  rail.  On  each  side, 
outside  the  guard-rails,  a  side- 
walk is  laid  and  protected  by 
a  hand  railing. 

The  weight  of  iron  in  the 
structure  is  4.300,000  pounds. 
The  mssonrv  is  all  of  a  very 
substantial  character,  of  a  goes! 
quality  ot  sand  stone,  which 
was  fortunately  found  in  close 
proximity  to  the  work,  and 
great  care  was  taken  to  make 
the  pier  sufficiently  large  to 
ensure  perfect  81  ability.  There 
are  In  all  113  piers  and  (wo 
abutments,  containing  7, OflOcu- 
i  lie  yards  of  masonry. 

The  chief  engineer  of  the 
work  Is  Mr.  O.  ChaiiuLe,  of  the 
Era-  Railway.  The  viaduct  was 
projected  by  Mr.  O.  W,  Barnes 
bef.-re  the  road  passed  into  the 
bands  of  the  New  York,  l-nke 
Krie  A  Western  Railrond.  Mr. 
Charles  Pugaby  is  principal  as- 
sistant engineer :  C.  H.  Keefer, 
engineer  in  charge  of  the  work; 
W.  Scanion,  E.  B.  Raweon  and 
C.  E.  Boll,  assistants. 

Tins  viaduct  was  designed  as 
well  as  constructed  by  Clarke, 
Reeves  &  Co.,  of  the  Phcenix- 
v  .lie  Bridge  Works,  whose  de- 
sign was  selected  by  the  officers 
of  the  Erie  Railway  as  the  beat 
plan  among  several  competing 
plans.    The  iron  work  will  be 
all  erected  by  August  81,  and 
trams  can  cross  tn  a  week  after- 
wards.   This  will  be  just  four 
montlis  from  the  time  of  be- 
ginning to  erect  iron.  When 
it  is  considered  that  there  are  nineteen  towers,  six 
of  which  are  higher  than  those  of  Brooklyn  bridge, 
and  that  the  viaduct  is  as  lung  as  from  the  City 
Hall  to  the  Battery,  this  is  a  rapid  feat  ot  con- 
struction, and  due  entirely  to  American  methods, 
no  scaffolding  of  any  description  having  been  used. 

The  work  of  erection  is  being  skilfully  man- 
aged by  R.  A.  Simmons,  superintendent — 7*A« 
A.  1*.  Oraphic. 

TSMPERIKO  HTEXL. 

Water  mixed  wilb  lee  gives  the  best  temper  to 
steel.  One  may  Insert  some  small  tools  to  advan- 
tage in  a  lump  of  ice,  as  jewelers  and  watch-mak- 
ers do  when  they  temper  them  in  sealing-wax. 
Often  oil  is  need,  and  is  preferable  to  water,  be- 
cause it  is  not  as  easily  evatsirated.  Damascened 
bUdi*  are  tempered  in  a  strong  current  of  cold 
air.  passing  through  a  narrow  clunk,  a  tamper 
more  uniform  than  with  water  being  thus  ob- 
tained. But  of  all  the  means  for  Ibis  puipose,  it 
is  believed  the  most  efficacious  isa  metallic  liquid, 
and,  mercury  being  the  only  one  known,  and 
slwnys  a  good  conductor  of  heat,  as  well  as  the 
beet  of  liquid  ranductora,  it  has  come  to  be  regarded 
an  an  unequaled  liath  for  the  temper  of  very  sharp 
steel  bs)k». 
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CONSUMPTION  OF  TIMDKR. 


It  ii  estimated  that,  leaving  out  of  consideration 
bouses  and  other  buildings  and  furniture,  100,000 
cord*  of  soft  maple  are  annually  worked  up  into  to  30  ft, 
shoe  pegs:  130,000  cubic  feet  are  converted  into 
matches;  la  it  and  boot -trees  and  tool  bandies  re- 
quire the  use  of  1,000,000  corda  of  birch,  beech  and 
maple,  and  in  burning  the  brick  which  are  to  re- 
place frame  structures,  3,000,000  cords  of  wood  are 
burned  every  year.  Nearly  1,000,000  trees  hare 
already  been  made  iDto  telegraph  poles,  and  300,- 
000  new  poles  are  put  up  annually.  The  relations 
of  the  »«l«ing  supply  to  consumption  have  been 
accurately  calculated,  and  it  la  safe  to  say  that 
unless  economy  is  practiced  or  the  amount  of 
wood  increased,  the  time  is  not  far  distant  when 
wood  will  be  very  high  and  scarce.  Plant  more 
trees.   


The  angle  which  the  switch  nil  makes  with 
the  main  track  —  S,  which  varies,  of  course,  with 
the  length  of  the  rail.    This  length  varies  from  18 


The  frog  angle  =  f . 

The  radius  ft  of  the  center  line  of  the  turnout  Is 
then  found  by  tienck's  formula,  adapted  to  loga- 
rithms : 

%<o-<r> 

*  +  X9  = 


CORRESPONDED  OE. 

CORRECTION— ALGEBRAIC  PROBLEM. 
My  answer  to  algebraic  problem  in  Enoixeeiu.no 
Nbws  of  Sept.  3  should  be : 
*-»,  y  =  2 

*^  +  £«M4,y  =  —  8.1S09. 

a  C.  W„  Chicago,  111. 

ALGEBRAIC  PROBLEM. 

PiTTBSV*OH,8ept.  5,  18M2. 
EnrroB  ExomusMxa  Newb  : 

I  watched  the  response*  in  the  last  issue  of  your 
valuable  paper  on  an  algebraic  problem,  given  by 
a  reader  of  your  pa|ier  to  No.  88,  Vol.  IX.,  in  form 

of  two  equations:  {  Jt  i  J  =  "  ljtmt  Monday  I 
discovered  suuie  MlMiWW  for  that  problem,  and 
being  myself  in  posneHsion  of  the  correct  answers, 
I  intended  lo  satisfy  (lie  questiuuer,  for  all  of  the 
.solution*  given  in  the  l**t  issue  of  your  paper  are 
incomplete  and  |>art!y  incorrect.  The  above  equa- 
tions are  two  associated  equations  of  the  fourth 
degree  in  reference  to  y  and  x,  therefore  we  will 
have  to  tind  the  four  roots  of  either  ooo  of  the  two 
equation*.  For  ■  and  g.  respectively,  the  equa- 
tions of  the  fourth  degree  are  : 

I.  jr*  —  3*  X*  —  *  +  130  =  0.  and 

IL  f '  —  3  »*  +  »  —  10  =  o 

The  four  roots  of  them  equations,  and  therefore 
of  the  two  urigiually  given  ones,  are  : 
s/a-fsHfss  +  I 

=  +  8.03W1H  and  j>   =—  8.IS0B1I 
si  —  8.818300  -f  O.SSVIs*         1  and  f  = 
+  0.0J343W  +  1 .333184  f  —  1 
(j-     o  —  8.818300  —  0.3NT80  V'^l 
( g-  m  +  OlOTMSSO  — 1.322734  a/^Tj 
and  will  thus  by  pairs  (same  Indexes  belonging  to- 
gether) satisfy 
as  trial  may  prove. 

Respect  fully  yours, 

r.  Mxxbkb,  C  E, 

Keystone  Bridge  Co 

STAKING   OUT  SWITCHES. 

I'  SITED  STATES  EXOUTUX  OrTltE,  j 

31  Astor  Building,  } 
JacEaowiLU,  Fla.,  Aug.  20,  18M2.  \ 
EniTuk  Exacrinirmi  News 

Your  correspondent  "F.  D."  saks  in  the  hurt 
issue  of  your  paper:  "What  is  the  practical  work 
for  staking  out  a  switch  on  the  ground,  frog  being 
on  the  ground,  and  for  the  various  ones  now  in 
use?*" 

Your  correspondent  ha*  not  slated  the  condi- 
tions as  full v  as  is  desirable,  bat  it  is  pre- 
sumed he  i*  limited  in  his  frog  angle  by  the  different 
frogs  he  happens  to  have  on  hand,  supposed  to  be 
a  limited  number  of  different  angles.  This  being 
the  case,  "  F.  1). "  is  referred  for  the  theoretical 
part  of  his  problem  to  "  Henck's  Field  Book," 
I'rub.  51,  Page  33,  where,  the  frog  angle  being 
given,  it  is  required  to  Hud  the  radius  of  toe  turn- 
out curve  and  the  position  of  the  point  of  the 
frog. 

The  lint  thing  is  to  Had  the  radius  R  of  the 
center  bine  of  the  turnout  curvr.  To  find  this  he 
must  have  the  following  data: 

The  gauge  of  the  track  =  g. 

The  "throw"  of  the  switch  rail  ■  d,  winch  Is 
generally  taken  as  3  inches. 


the  two  e<|Uations  3|  i  5  2  I 


From  this  we  have  H  by  subtracting  the  value 

of  Ho. 

We  now  proceed  to  compute  the  position  of  the 
point  of  the  frog,  which  is  located  in  reference  to 
the  throw  or  mouth  end  of  the  switch  rail. 

Referring  to  the  figure  we  will  call  the  distance 
from  the  mouth  of  the  switch  to  the  point  of  the 
frog  BF. 

Then  BF  by  Henck's  formula  - 


We  are  now  ready  to  stake  out  the  switch  or 
turnout.   Two  cases  may  occur. 

1st.  The  location  of  the  switch  throw  may  be 
fixed. 

3d.  The  location  of  the  frog  in  the  tr.t.  k  may 
be  fixed. 

In  the  first  case  the  position  of  the  switch  throw 
being  fixed,  we  will  drive  a  hub  with  nail  in  the 
center,  x  of  the  proposed  turnout  opposite  the 
switch  throw,  determining  ila  position  by 
measuring  from  the  rail  one  balf  the 
gauge  of  the  track  pins  the  throw  of  the 
switch,  which  last  we  will  consider  to  Isj  five 
Inch**.   Theoretically,  this  should  be  measured  at 


right  angles  to  the  position  of  the  switch  rail  in 
the  turnout:  but,  practically,  it  can  be  measured 
at  right  angle*  to  the  rails  of  the  main  track. 
Mark  a  point  D  on  the  inside  of  the  rail  of  the 
main  track  opposite  this  for  the  end  of  the  switch 
rail,  and  measure  back  on  the  Iron  the  length 
chosen  for  the  switch  rail,  and  mark  a  point  A  on 
the  inside  of  the  rail  for  the  heel  of  the  switch 
rail.  The  length  of  the  switch  rail  is  generally  30 
or  22  ft. ,  but  this  may  be  varied  to  save  cutting  the 
iron.  Short  switch  rails  are  more  easily  worked  and 
are  safer,  but  less  than  18  ft.  is  objectionable,  as 
not  apt  to  make  a  smooth  running  curve  and  lia- 
ble to  jar  the  train.  We  now  measure  off  the 
chord  BF,  which  we  have  previously  found  by 
computation,  from  the  throat  of  the  switch,  and 
.43  of  a  foot  from  the  inside  of  the  rail  of  the  main 
track,  swinging  in  the  dint.  By  to  such  a  point  F 
a*  it  will  touch  the  inside  edge  of  the  rail  of  the 
main  track.  This  gives  the  position  of  the  point 
of  the  frog  in  the  track,  which  we  mark  on  the 
rail. 

The  section  master  will  set  the  frog  in  the  track 
at  this  point  without  farther  marking. 

We  now  set  up  the  transit  on  the  hub  at  ■  and 
lay  off  the  curve  of  the  turnout — the  radius  of 
which  we  have  already  computed— by  setting 
stake*  in  the  center  line  every  12J»  ft-,  using  a 
parallel  to  the  switch  rail  in  its  position  in  the 
turnout,  for  tangent  and  deflecting  as  usual. 

We  know  the  radiusjof  the  turnout,  and  we  can 
consequently  compute  the  ordinate  for  bending 
the  rails  by  the  formula  on  Page  14  of  Henck, 
UP 

m  ,  In  which  m  equals  the  ordinate  required 

3/2 

in  decimals  of  a  foot,  mod  /  equals  the  length  of 
the  rail  used.    It  can  also  be  taken  from  Table  I 

(MA} 


The  angle  3  which  the  switch  rail  make*  with 
main  track  is  easily  computed,  as  we  know  or  as- 
sume the  length  of  the  switch  rail  and  the  throw  of 

d 

tlu-  same,  and  therefore  sin.  S  =  — . 

1 

The  frog  angle  f  is  known  or  easily  found  by 
measuring  the  frog,  and  computing,  or  by  taking 
a  paper  pattern  of  the  point  angle  and  applying  a 
protractor. 

In  the  second  case,  where  the  point  nf  the  frog 
ie  fixed  in  the  main  track,  we  have  to  locate  the 
switch  throw  from  this  point  by  measuring  back 
the  chord  BFU>  a  point  //,  0.43  ft.  from  the  main 
track  rail. 

In  the  case  of  a  switch  with  a  double  throw, 
when:  two  turnouts  leave  the  main  track  from  the 
same  point,  it  is  well  to  paint  the  stakes  of  each 
turnout  a  different  color,  to  avoid  confusing  the 
trackmen. 

We  have  supposed  the  main  track  to  be  on  a 
straight  line.  If  the  turnout  is  from  a  curve  the 
problem  la  more  complicated,  hut  it  can  be  easily 
solved  by  Prob.  Iff,  Page  88,  Henck. 

If  "F.  P."  is  limited  for  any  reason  in  the 
length  of  his  radium  then  he  must  proceed  by  Prob, 
SO.  Page  83  (iouf.),  and  trust  to  chance  to  have  one 
of  his  frogs  fit  the  frog  angle  required. 

As  a  check  upon  the  somewhat  long  computa- 
tion required  when  the  turnout  is  from  the  Inside 
of  a  curve  I  have  sometimes  adopted  the  follow- 
ing mechanical  method  of  obtaining  the  position 
of  the  point  of  the  frog  and  the  frog  angle : 

I  set  up  ihe  transit  on  the  switch  throw  at  B 
ami  lay  out  the  outer  rail  of  the  turnout  by  deflec- 
tion angles  to  any  assumed  radius,  finding  I  lie  point 
of  the  frog  by  repeated  trials  of  deflection,  and  then 
measuring  the  frog  angle  by  means  nf  a  light 
board  with  a  nail  driven  through  it  at  the  point  of 
the  frog.  Thai  nail  in  the  board  is  set  over  the 
point  of  the  frog  when  found,  and  a  pattern  of  the 
frog  angle  made  on  it  by  means  of  deflections  with 
the  transit,  to  establish  the  curve  on  the  board. 
From  this  curve  the  tangent  Tit  fin  laid  off 
and  the  frog  angles  measured  with  a  protractor,  or 
otherwise. 

This  method  uses  tlio  rad.  for  tile  outer  rail  only, 
and  save*  computation  for  the  frog  angle  and  posi- 
tion, but  k  not  applicable  in  the  case  given  by 
"  F.  D."  unless  he  is  restricted  to  a  certain  radius. 

The  method  I  hare  described  makes  the  turnout 
curve  tangent  to  the  switch  rail,  and  -jonsequently 
compound*  the  curve  from  B  to  A.  This  is  do 
practical  detriment,  for  generally  the  difference  in 
radius  is  very  slight,  between  the  radius  of  the 
switch  rail  and  the  rest  of  the  turnout,  which  is 
more  than  overcome  by  the  manipulations  of  th* 
trackmen. 

Home  engineers,  however,  prefer  to  make  the 
curve  tangent  at  the  heel  of  the  switch  rail  A.  In 
that  case  the  throw  of  the  switch  rail  must  some- 
times be  slightly  changed  (only  a  slight  change  la 
admiseable  with  ordinary  iron)  or  the  length  of  the 
switch  rail  must  be  changed.  But  for  safety  in 
traffic  the  length  of  the  switch  rail  should  not  be 
much  increased,  and  if  diminished  nothing  is 
gained.  Respectfully  yours, 

J.  1-  m-.  Ije  Babon,  U.  s.  Ass't  Engineer. 
Formerly  Chief  Engineer   Fitrhhurg  R.  R.  Co.. 
Boston. 

HOW  TO  TOW  A  BOAT. 
Those  living  on  swift  streams,  and  using  small 
boats,  often  have  occasion  to  tow  up  stream.  So 
do  surveyors,  hunters,  campers,  tourists  M*i 
others.  One  man  can  tow  a  boot  against  n  swift 
current  where  Ave  could  not  row. 

Where  there  are  two  persons,  the  usual  method 
is  for  one  to  waste  his  strength  holding  the  boat 
off  shore  with  a  pole,  while  the  other  tows.  Where 
but  one  person,  he  finds  towing  almost  impossible, 
and  when  bottom  too  muddy  for  poling  and  cur- 
rent too  swift  for  rowing,  he  makes  sad  progress. 

The  above  cut  shows  how-  one  man  can  cosily 
low  alone.  The  light  regulating  string  B  passe* 
from  the  stern  of  the  boat  to  one  hand  of  the  per- 
son towing  (  T :.   The  tow-line  A  is  attached  a  little 
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in  front  of  the  centre  of  the  boat  1  fence  when 
B  is  slackened  th*  boat  approaches  the  shore, 
while  a  wry  alight  pull  on  it  turns  the  boat  out- 


ward.   The  person  towing  glance*  hack  "ever  ami 

anon"  to  observe  the  boat's  line  of  tiaveL 

S.  N.  Stuart.  Philadelphia. 

thk  history  and  statiotics'of- a m eri- 
can  water- works. 


by  j.  jam kh  a.  rxin,  m.  am.  soc.  r.  a. 

{Continual  from  pag* 
cctucxvni.— mount  vaaiaoM.  o. 

Mount  Vernon,  Ohio,  in  lat.  40  30  N..  long.  88 
an  W.,  is  on  the  Kukisring  Kiver 

Water-works  were  built  by  the  town  in  18(9, 
taking  the  svpply  from  the  river,  nnd  pumping  it 
bj  a  Worthington  compound  duplex  engine,  with 
an  auxiliary  high-pressure  Worthington  engine, 
into  a  iitand-pipc  M  ft.  in  diameter,  and  56ft.  high, 
on  a  hill  125  ft.  above  the  general  level  of  the 
town 

Distribution  Is  by  4  miles  of  east-iron  pipes  of 
from  1 3  to  4-in.  diameter,  with  DO  lire  hydrant*  and 
800  taps.  Lead  service  tape*  are  ur.nl,  Thr  |Kipu- 
lation  in  1880  was  5,400.  The  works  coat  fiO.OiXi, 
and  are  controlled  by  three  trustees,  elected  bv 
popular  vote. 

The  works  went  Into  ops-ration  in  July.  188S. 
(to  aa  co.ytinukd.  ) 

A  BOAT  SURV EY*OK *REt xTn NOISSA NCK  OF 
PEACE  CRKF.K  AND  CALOOSAHATCH1K 
RIVER,  FU)Kll)A. 

Extract  fro*n  Uie  raport  uf  J.  Frsa<*s  \#  laron.  U.  8.  As. 
jlsUnl  E«*uieer  to  W.  <l.  Williamson.  V    S.  A-uiam 

kuki. .<>»,.  n  »itn,-T  f  t  i  staaaihaal  rui.i<-  r.-im.  Hu- 
nt. J. .tin's  River  to  tWillr  Harbor,  on  the  Uuir  or 
Mr t ho,  made  fa  Jase,  ISSl. 


where  tlicre  were  long  reaches,  nnd  no  wind  to 
render  the  Ixjat*  unsteady  by  wave  motion. 

Bounding*  were  taken  constantly  in  the  center 
of  the  stroatn.  or  on  the  course,  and  timed  and  rec- 
orded by  an  assistant  and  leadsman. 

This  survry  required  the  following  |*srty,  The 
Captain  of  the  party,  using  the  instrument  and 
taking  notes  anil  sketching  topography,  counting 
and  recording  swag*  and  leaning  tree*,  and  direct- 
ing the  surrey. 

A  record  of  soundings,  ami  lime  keeper. 

One  rod-man. 

One  leadsman. 

Two  boittmen. 

Six  men  in  alL 

The  camp  equipage,  provisions,  Ac.,  were  car- 
ried in  the  boats. 

('loss  sections  and  surface  velocities  were  taken 
frequently  and  thr  volume  computed  by  the  usual 
formula : 

J  surface  velocity  per  min.  •  area  of  cross  section 
.1*4 

-  number  of  gallons  per  min.  discharge. 

Where  rapids  or  falls  sen  encountered  the  for- 
ward boat  was  scut  nhead  to  the  font  of  the  fall, 
and  the  difference  In  lerel  taken  by  the  level  on 
the  transit  telescope,  reading  on  the  telemeter  rod 
without  removing  the  transit  from  the  boat,  the 
telemeter  rod  being  held  over  the  aide  on  the  sur- 
face of  the  water  and  a  constant  correction  being 
applied  for  the  height  of  instrument  above  the  sur- 
face of  the  water  above  the  fall. 

TRACK  SI'HVEY  OK  RROONSut-.  vs.  K        Till:  I.  W-im 
SAHATCH1K  RIVIH,  VLA. 

I  enramenrrd  this  survey  on  June  18,  1881,  at 
Jew  (lull  Bayou,  the  upper  limit  of  the  ooast  sur- 
vey ••  Chart  of  San  Carlos  Bay  ami  the  Entrance 
tothe  Catoosa  River." 

As  this  work  was  intended  for  a  rapid  recon- 
noiivstnce  only,  it  was  decided  to  make  a  survey 
by  means  of  the  stram  launch  SpitHre,  57  ft.  long 
by  10  ft.  beam  long,  which  was  placed  at  my  dis- 
posal.   Such  a  survey  is  denominated  a  "  track  sur* 


made  at  Fort  Myers  and  other  places  to  check  tho 
work. 

Soundings  were  taken  continuously  and  record* 
ed.  while  the  steamer  was  under  way.  and  the 
tides  read  by  an  observer  un  a  tide  gauge  set  on 
bi-flutifut  Island  shoal. 

This  survry  required  the  following  party: 

Tile  Captain  commanding,  occupied  in  taking 
notes,  timing  the  log.  sketching  topography  ana 
directing  the  survey,  One  recorder  of  soundings, 
also  lime-keeper.  One  pilot  of  thr  launch,  at  the 
wheel  and  calling  the  courses.  One  steam  en- 
gineer. One  li-odsman.  One  observer,  o**3erving 
the  uumberof  revolutions  of  the  main  shaft  and 
the  steam  pressure,  and  calling  change*  in  the 
velocity.  Two  Bailors;  one  in  charge  of  the  log 
line,  and  recording  snags  and  leaning  tree*.  One 
cook.   Nine  men  in  all. 

The  party,  of  course,  lived  on  board  the  steamer. 
Cross  sections  were  frequently  taken,  and  velocw 
ties  with  computations  uf  volume  of  discharge. 

We  found  we  could  easily  run  90  to  80  miles  of 
river  per  day. 

 s» 

THE  MAHMOUDIEH  CANAL. 


ver"  in  nautical  surveying. 
The  Cnloowhateliie  River  is  here  an  estuary. 

varying  from  1*^  to  U  miles  in  width. 


assess**.   0wiD),  u,  tnc  ,|,„f, 
time  remaining  and  the  small  balance  of  appn-pn  i 
atiun  left,  a  boat  survey  or  recouuoissance  s»  d*>  ' 
cided  on.    My  plan  for  this  survey  was  as  follows: 
Before  leaving  r  i.  Meade,  I  had  made  a  boat  tri- 
pod, consisting  of  three  short  legs,  which  were , 
fastened  In  the  tr.pod  head  of  the  transit  In  place  > 
of  the  regular  tripod  legs,  which  were  taken  out.  - 

This  tnpod  was  set  up  in  the  stern  of  one  of  the 
boats  (two  boats  were  used,  each  14  ft.  long,  lint 
liottoiurd  and  made  exactly  alike)  exactly  on  the  I 
ceutre  line  from  stem  to  stern,  distant  t  ft.  from 
tie-  stern,  and  was  kept  securely  in  place  by  toe 
screws  through  the  feet  of  the  tripod  and  into  the 
bottom  of  the  boat.  This  gave  nn  opportunity  for 
the  observer  to  sit  on  the  stem  seat  uf  the  boat 
ami  usethv  instrument.  Io  the  other  boat  the 
folding  telemeter  rod  was  placed  in  the  same 
relative  position,  facing  the  stem,  and  was  held  in 
place  by  an  upright  mut  about  4  ft.  high,  furnished 
with  a  socket  to  rest  Ibe  foot  of  the  rod,  and  but- 
tons  near  the  top  to  clasp  it  without  obscuring  the 
ligures.  The  telemeter  rod  could  easily  be  re- 
moved from  the  must,  and  the  mast  could  be  un- 
stepped  and  taken  out  when  necessary  to  pass 
under  obstructions.  Each  boat  was  provided  with 
a  beeket  tope  3  ft.  long  (double),  fastened  to  the 
stern.  In  using  this  arrangement  tlie  boat  con- 
taining the  telemeter  rod  was  sent  ahead  to  the 
next  bend  io  the  creek,  when  It  tied  up  by  casting 
t  he  liecket  over  a  projecting  root  or  aoag,  in  audi 
a  position  tui  to  allow  it  to  be  easily  seen  from  the 
boat  astern  containing  ths  instrument,  and  where 
it  oould  also  command  an  unobstructed  view  down 
the  river  to  the  next  bend. 

The  boot  was  held  firm  with  jades,  and  the 
becket  rope  being  drawn  taut,  the  telemeter  rod 
was  unfolded  and  raised  at  the  hinge,  and  a  read- 
ing was  taken  thiongh  the  transit  from  its  position 
in  the  rear  coat.  In  this  way  the  distance  was 
obtained  and  the  compass  course  was  then  taken, 
the  width  of  tlie  river  estimated  at  the  instru- 
ment station,  and  the  lojiogniphy  sketched  in. 
This  being  accomplished,  we  were  ready  to  pro- 
ceed .  The  signal  was  given,  the  forward  boat  cast 
oh*  nnd  moved  on.  leaving  a  white  flag  tied  on  the 
root  or  snog  over  which  Ins  becket  h  id  been  cast, 
in  order  that  we  might  be  able  to  identify  the  sta- 
tion, which  we  then  proceeded  to  occupy,  while 
the  forw  ard  boat  went  ahead  and  picked  out  a  new 
station.  If  a  projecting  snag  or  rout  was  not  avail- 
able a  stake  was  driven  lu  the  bank  on  the  edge  uf 
the  water  and  the  becket  cost  over  It.  In  this 
manner  the  transit  wsa  placed  over  the  same  po- 
sition occupied  by  the  telemiter  rod.  if  care  was 
used  in  drawing  the  fastening  ropes,  or  hecket, 
lit  the  stem  of  each  boat,  taut,  and  in  holding  the 
host  flruily  up  to  the  bunk,  and  very  accurate  re- 
sults could  be  obtained  fur  this  class  of  work. 

We  found  we  could  easily  run  live  miles  per  day 
and  sometimes  more,  in  clear  parts  of  the  rivers 


The  method  of  procedure  was  as  follow*  :  The 
launch  was  anchored  in  the  channel  off  Jew-dab. 
Bayou,  and  bearing*  token  to  all  the  points  in  the 
vicinity  shown  on  the  coast  survey  chart,  and  to 
the  end  of  the  wliuif  at  Punta  IIomsa.  The  inter- 
section of  these  bearings  determined  the  position 
of  the  ve*-»-l  on  the  chart.  I  then  measured  the 
velocity  of  the  tide  with  a  sailor's  log  and  seconds 
watch.  The  launch  was  then  got  under  way  and 
we  prccreded  slowly,  and  with  only  about  50 
pounds  of  steam  to  run  out  the  channels  and 
ueverae  the  shore,  taking  bearings  with  the 
mariners'  conipa>s  belonging  to  the  launch, 
which  I  had  previously  tested  by  our  compass 
ami  found  correct. 

Distances  wen-  measured  with  *  seaman's  lug. 
constructed  us  shuwn  in  the  sketch,  of  canvas,  unit 
so  arranged  that  by  giving  the  cord  -4a  sharp  jerk, 
the  lanyard  B  was  drawn  out  of  the  friction  clutch 
C.  and  the  log  was  reversed  in  position,  the  log  D 
being  emptied  and  easily  drawn  in  by  tlie  stay  rope 
K.  fastened  to  the  hntUim. 

1  he  log  line  was  furnished  with  "  knots"  51.8  ft. 
long,  and  tlie  pas-age  of  these  knots  were  timed 
with  a  seconds  watch  ;  1.5  ft.  was  allowed  for 
"drag."  This  gave  52.8  ft.  run  in  x  time,  which, 
being  ji,  part  of  amile,  wascboseu  asai-oriveiiicnt 
number  for  use  in  computations.  Several  repeti- 
tions were  uuule  in  order  to  reduce  error,  and  the 
mean  wo*  taken  fur  the  velocity  of  the  vessel,  cor- 
rected by  the  observed  velocity  of  the  current  + 
or  — 

The  time  run  cm  each  course  was  accurutely 
noted,  and  the  launch  was  kept  uu  the  true  course 
by  niuging  distant  objects  on  shore,  in  this  way 
corn  rung  the  tencency  to  drift  when  crocsing 
obliquely  to  the  current. 

The  distance  of  the  launch  from  the  shore  was 
carefully  estimated  nt  the  end  of  each  course,  and 
Ibe  topography  of  the  bank*  noted  and  sketched. 

Cries  bearings  from  different  positions  on  the 
same  course  were  frequently  taken  to  islands  and 
prom  ini-nt  is>inta  and  land-marks,  and  also  at  right 
angles  to  tne  course  of  the  steamer,  and  the  dis- 
tances estimated,  and  the  width  uf  the  river  was 
caielully  estimated  at  numerous  places.  By  means 
of  Ibe  cross  or  oblique  bearings  from  different 
pouits  on  the  course  to  the  same  point  oo  shore,  a 
Kind  of  rode  triangulatiou  was  effected . 

Thr  launch  was  often  brought  to  anchor,  and  the 
velocity  of  the  cunent  taken,  either  with  the  log 
or  by  timing  rinuta  passing  Irom  the  stem  to  the 
stern  of  the  strainer. 

,    Connections  with  the  U.  8.  land  surveys  were 


It  w*»  cut,  by  command  of  Mahomet  Ali.  in  the 
year  1810,  the  destruction  of  the  old  one.  eighteen 
years  previously,  having  ruined  Alexandrian 
trade  by  isolating  tlie  city  from  the  grand  old 
river.  After  the  death  of  Sir  Ralph  AI»-rcombio, 
when  the  British  were  trying  to  dishslge  tha 
French  troops  from  Alexandria,  they  rut  great 
sluices  in  tlie  luniks  of  the  rannl  near  Damietta, 
intending  thereby  to  cut  off  the  garrison  from 
comniuijciition  with  tlie  rest  of  Egrpt,  as  also  to 
slop  the  supply  of  fresh  water.  In  the  rush  which 
ensued  tlie  waters  of  the  Like  Als.ukir 
were  drained  down  the  ancient  Is-sl  of  the  Lake 
Mareotis,  producing  a  vast  inundation  to  the  east 
ami  south  of  the  city — a  new  feature  of  t  he  country, 
which  the  French  warn  turned  to  their  own  ad 
vantage,  bringing  a  flotilla  of  gun-boats  to  work 
uu  this  newly  created  se-'l.  So  the  Fiudia  very 
wisely  determined  to  make  a  new  canal:  but  he 
showed  neither  wisdom  nor  mcn-v  In  the  way  he 
set  about  it.  Vast  multitudes  uf  these  poor,  liard- 
worked  and  murh-oppn'saed  fellahs,  about  whom 
we  have  lately  hnartl  SO  much,  were  gathered  to- 
gether—i30,000  men.  women  and  children,  half 
naked,  were  forced  to  work  in  the  burning  sun, 
under  command  of  brutal  task  ■  masters,  who.  aa  in 
the  days  of  Pharaoh,  did  not  hesitate  freely  to  use 
their  scourge  of  cords  to  encourage  the  woary. 
Not  the  men  only,  but  women  and  tittle  children, 
were  lashed  until  they  literally  streamed  with 
Mood.  No  regular  tools  wen*  provided :  each 
brought  hi*  own  poor  hask-t  of  palm-leaves  to  carry 
away  the  sand  and  mud,  which  they  scooped  up 
with  their  hands.  No  wages  were  given,  and  only 
the  most  miserable  fisxl;  so  it  was  small  wonder 
that,  by  the  very  lowest  computation,  2.1,000  of 
these  pm»r  wretches  is-rished  from  starvation,  dis- 
ease and  exhaustion.  Their  bodies  bring  shoveled 
in  with  the  sand  and  mud  hcliail  to  raise  the 
canal  hanks,  nuiking  them  at  the  same  time  into  a 
horrible,  ghostly  cemetery.  But  the  fifty  miles  of 
canal  wen-  completed  In  one  year  (some  accounts 
say  in  aLx  weeks),  and  human  life  in  Egypt  Is  of 
small  importance  when  balanced  ugaiu»t  a  great 
roan's  will.  From  first  to  last  these  Egyptian 
canals  luive  wnighod  heavily  on  the  laborers:  for 
what  with  artificial  lakes  and  river*,  means  of 
locomotion  or  uf  Irrigation,  each  snccessive  gener- 
ation seem*  to  have  devised  for  itself  some  new 
experiment  in  water-work*.  In  tlie  very  first 
reign  of  which  we  have  trustworthy  hiatorical 
reronls— namely,  that  of  Mcnes.  who  lived  about 
five  hundred  year*  before  Abraham— we  find  him 
undertaking,  and  successfully  accomplishing,  a 
trifling  little  alteration  in  the  position  of  the  Nile. 
— llentlnnan't  Magazine. 


THE  STATE  IJF.ODETIC  SURVEY. 

Bkthlkiiem,  Heptrmlwr  7.-  Professor  Mansfield 
Merriinun,  of  the  Lehigh  Cniv,  rslty.  civil  engineer 
in  charge  of  the  geodetic  triauguhition  of  Pennsyl- 
vania, arrived  in  tuwn  yesterday.  During  the 
summer  the  survey  baa  been  carrkd  on  in  Lancas- 
ter, Berks,  Lebanon,  Schuylkill  and  Columbia 
counties,  and  is  now  being  extended  westward  of 
the  Susquehanna  River. 


BAN^l-KT  TO  THK  MINIMI  KM1I.NEEKS. 


Dknvku.  Aug.  :*>.— The  eleventh  annual  meeting 
of  tlie  American  Institute  of  Mining  Engineers 
closed  last  night  with  n  grand  lauiquet.  givcD  at 
the  Windsor  Hotel  by  a  committee  of  citizen*. 
The  members,  numbering  about  one  hundred,  ar- 
rived in  Denver  August  18,  tince  which  time  they 
have  visited  tlie  Exposition  and  msny  of  thr  prin- 
cipal mining  towns  of  the  State.  They  also  exam- 
ined many  famous  iiiine*,  smelting,  suiipling  and 
reduction  works,  and  the  Bessemer  Steel  W  ras. 
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Nub«r  ripfiaif.    To  the  L'nrtrd    Nt*tep|  and 

pw  a*n«ro,  larJudln*:  poeuuj*:  all  parte  of 


or  P.  O. « 


mm  ol  »  drrrtlalng.  One  men.  13  liars,  oat  laaar 
.  $8;  twa  muoth.  14  M);  Ujrrr  month*.  $17;  Ktxmonls* 
[  oar  year.  $M.   tyrcinl  ntf*  for  Large  apace  and  loa* 

kws  than  throe 


of  gratitude  to  (irnml  Porflrio  Diaz  as  Ibc  Prcsa- 
dent  who  gave  this  new  hr-  to  tbe  Republic,  and 
to  General  flonzalrx  aa  the  President  who  baa  ao 
ably  continued  the  noble  work  begun  by  his  pre- 
deoeasor  and  comrade.  Mexico  in  Ujuud  to  have 
roads,  and.railroad.Uiat  will  pay  the  ^»™bojde- 


ers  hand»om.%returos,  if 
operation.    We  would 
Hon— and  that  is.  that  the  comp 
ploy  all  the  Mexicans  they  ran." 


MODERN  SCIENCE. 

The  fifty-second  meeting  of  tbe  British  Associa- 
tion for  the  Advancement  of  Science,  was  opened 
al  Southampton  on  the  KM  ult.  Considering  the 
brilUant  accomplishment*  of  many  of  tbe 
members  of  this  association,  in  every 
branch  of  science,  its  proceedings  are  watched 


Atlantic  cable,  prefers  the  long  journey  to  Amer- 
ion  in  a  good  conductor  and  back  again  through 
the  earth  to  I 
latlng  i 

into  mechanical  < 


line,  p«r  able  quarterly. 


Article*  for  ratlleaUea  In  to* 
sbroM  bo  mind  St  tbe  otto*  ot 
toon  Thursday  swralnc,  and  ad* 


-  a  ondenee  iiixin  pobjecta  which 
to  ft*  nroTlBt*  or  this  tuwraal  la  aolictted. 
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only  inspired  by  the  leaders  in  the  intellectual 
work).  Tbe  rapid  advance  of  science,  following 
as  a  natural  result  of  the  labor  of  legion*  of  de- 
cannot.  except  in  a  general  way,  be 
kept  track  of  by  sny  one  student.  We  find  in  the 
address  of  Dr.  Siemens,  the  president-elect  of  the 
association,  a  resume-  of  the  moat  important  im- 
provements and  discoveries  during  recent  years. 
Remembering  the  high  and  well-deserved  position 
occupied  by  Dr.  Siemens,  we  cannot  but  give  heed 
to  his  remarks,  especially  when  touching  any- 


suiting  from  friction  and  the  heating  of  wires. 
Tbaae  do  not  exceed  10  percent,  in  a  properly  con- 
strutted  dynamo,  and  it  is  believed  they  than 
can  be  farther  reduced.  Taking  all  tbe  losses 
into  consideration,  there  could  be  used  as 
effect  al  a  distance  more  than  50  per  cent. 
The  author  argued  that  a  loss  of  SO  per 
cent,  did  not  stand  in  the  way  of  such  ap- 
plications, aa  a  powerful  central  engine  would 


In  regard  to  the  measure,  of 
it  was  considered  a  circumstance  to  be  regretted 
that  England  still  stood  aloof  from  the  movement 
initiated  in  France  toward  the  close  of  the  last 
century;  but  tbe  speaker  ventured  to  hope  that  ss 
tbe  metric  system  had  been  almost  universally 
adopted  in  scientific  work  ami  legalized  in  Eng- 
land, its  adoption  for  commercial  purpose*  would 
soon  follow.  Such  a  measure  would  be  of  great 
advantage  to  trade,  particularly  in  the  matter  of 


would  consume 
a  margin  in  favor 
of  electricity  Under  certain  conditions  tbe 
electric  railway  rsMaeases  advantages  over 
beat  as  steam  power,  but  it  will  not  in  it* 
present  condition  compete  with  with  steam  upon 
railroads.  The  deposition  of  metals  from  their 
solution  la  one  of  the  oldest  applications  of  electri- 
city, though  only  recently  has  tbe  dynamo  current 
been  used  for  this  purpose.  Although  electricity 
could  be  employed  for  heating  purposes,  it  would 
be  useless  to  put  It  in  oomp 


W«  ri  Ki.tsit  (tils  week  a  brief  description  of 
tbe  Kinnia  Viaduct,  just  finished  by  the  well- 
known  bridge-builders,  Messrs.  Clarke.  Beeves 
A  Co.,  of  Phcenlxville.  Pa.  The  description  Is 
from  the  N.  Y.  Omphit.  which  also  illustrates  the 
structure  iu  u  page  full  of  cuts,  which,  while  giv- 
ing a  general  idea  of  the  structure,  la  not  «r  any 
I  value  to  an  engineer  who  may  wish  for 


Mexican  Railboaus,— The  general  impression 
has  been  that  the  people  of  Mexico  have  done  but 
little  to  aid  in  the  development  of  their  country 
by  railroad  building.  In  contradicting  this  a 
Mexican  journal  makes  the  statement  Unit  thir- 
teen of  the  twenty-even  lints  now  otmstnicting 
are  being  built  hy  home  companies  furnished  cn- 
liiely  with  homo  money.   It  ««y,  : 


"  While  ready  to  confess  that  thia  spirit  of  en- 
terpnac.  this  desire  to  invest  onr  native  capital  in 
railroad*,  is  the  result  of  seeing  American  enter- 
prise and  capital  corning  into  our  republic,  we 
claim  that  it  is  a  notable  sign  of  Mexico's  progress, 
an  unequivocal  proof  of  the  stability  of  our  govcrn- 
ment,  and  a  fact  that  marks  an  era  in  our  history. 
And  while  we  look  buck  upon  our  past  as  allowing 
the  ordeal  through  which  Mexico  has  had  to  pa** 
to  regenerate  herself  from  tho  many  evils  be- 
queathed to  us  by  the  old  colonial 


the  conli- 
nployed  in 

their  production.  Tin-  main  obstruction  to  the  use 
or  the  meter  is  the  fact  that  although  it  u  legal  to 
use  it,  and  a  copy  of  the  standard  meter  is  kept  in 
the  Standard  Department  of  the  Bonrd  of  Trade  it  is 
impossible  t  >  procure  legalized  rods  representing 
it.  and  to  use  non-legalised  copies  is  fraudulent. 
Dr.  Siemens  asked  If  it  would  not  be  desirable  for 
the  nut* ■rial Ion  to  endesvor  to  bring  about  tbe  use 
of  the  meter  and  kilogramme,  and,  as  an  Initial  step, 
to  petition  tbe  government  to  be  represented  on 
the  International  Metrical  Commission.  For  the 
purposes  of 
next  in 

time.  The  distinct  line,  dividing 
from  non-conductors  of  electricity,  trie  magnetic 
from  the  non-magnetic  substances,  enable  the 
electrician  to  measure  quantities  and  effects  with 
great  precision,  and,  although  the  nature  of  tbis 
form  of  energy  is  still  wrapt  in  mystery,  its  laws 
are  clearly  established  and  its  measuring  instru- 
ments amoogtbe  most  accurate  In  physical  science. 

In  the  matter  of  electrical  units,  tlie  recent  In- 
ternational Electrical  Congress  held  in  Paris  de- 
cided to  retain  the  practical  units  "  ohm"  for  re- 
sistance, and  "  volt  "  fur  electromotive  force  j  the 
intensity  of  a  current  produced  by  oue  volt,  and  a 
resistance  of  one  ohm,  to  be  called  •'  ampere.'"  anil 
1  the  quantity  ot  one  ampere  in  une  second  of  time 
:  to  be  called  a  "  coulomb  ; "  the  expression  "  farad" 
indicates  the  capacity  of  a  condenser  which  holds 
one  coulomb  of  electricity  when  laden  with  a  volt. 
As  representing  the  unit  of  intensity  the  terra 
"weber"  was  dropped  by  the  congress.    Dr.  Sie- 
I  men*  propose*  two  new  units ;  the  first  the  unit  of 
magnetic  quantity  or  pole  to  be  called  "  weber," 
and  the  oiher  that  of  power  to  be  called  a  "watt," 
Electricity  is  considered  the  best  form  of  energy 
for  transmitting  an  effect  from  one  place  to  an- 
other, and.  as  it  passes  through  certain  metals 
with  a  velocity  only  retarded  by  the  the  influence 
caused  by  the  electric  charge  of  the  surrounding 
dielectric,  and  refuse*  to  pass  through  oxidized 
it  as  easy  to  confine  it  within  bounds. 

t 


platinum  reduced  to  a  liquid  state  in  SO  minutes. 
Considering  how  much  has  been  said  and  written 
concerning  electric  light,  the  author  confines  him- 
self to  a  few  remarks-  The  introduction  of  the 
secondary  battery  removes  tbe  objection  frequently 
urged  that  it  is  dependent  upon  the  continuous 
motion  of  gas  or  steam  engines.  Thi*  promisee  to 
achieve  for  electricity  what  tbe  gas  bolder  has  for 
gas,  and  accumulator  for  hydraulic  transmission 
of  power.    Even  if  the  electric  light  i 


produced  so  that  it 


Ksa.  Dr.  Siemens  thinks  that  gas  lighting  will 
bold  its  own  as  the  poor  man's  friend.  It  is 
thought  that  tbe  lime  is  not  far  distant  when  both 
rich  and  poor  will  resort  to  gas  as  the  cleanest, 
most  convenient  and  economical  of  heatingagents, 
ami  when  raw  coal  will  only  be  seen  at  the  colliery 
or  gn*  works.  In  case*  where  ilie  place  to  be  sup- 
plied 1*  within  90  miles  of  the  colliery  the  gas- 
work*  may  be  situated  at  the  mouth,  or,  what  Is 
still  better,  at  the  bottom,  of  the  pit.  Tills  would 
avoid  all  haulage,  and  the  gas,  in  its  ascent  from 

probably,  to  impel  it  to  its  destination.  Tbe  feasi- 
bility of  sending  gat  through  long  lengths  of  pipe 
has  been  successfully  tried  at  Pittsburgh.  The 
annual  value  of  the  bye-products  of  gas  manufac- 
tured in  tbe  United  Kingdom  br  £8.H?0.000,  or 
131.0 .0.000  more  than  the  value  of  coal  consumed. 
In  using  raw  coal  for  beating  purposes  these  pro- 
duct* are  totally  lost,  snd  in  their  *tead  appear  the 
smokes  so  common  over  London.  It  is  a  fore- 
gone conclusion  that  wherever  smoke  is,  fuel  Is  be- 
ing wastefully  consumed.  Oa*  would  obviate  thia. 
The  use  of  gas  as  a  fuel  has  resulted  in  both  Paris 
and  Ulasgow  in  a  reduction  of  the  time  for  effect, 
iug  each  distillation.  This  enables  a  given  num- 
ber of  retorts  to  produce  a  quantity  of  beating  go* 
( in  addition  and  equal  to  the  former  quantity  of 
illuminating  gas,  resulting  In  a  greater  production 
I  of  valunble  bye-prodncta  and  at  a  lessened  cost.  A 
pound  of  gas  yields  in  combustion  22,000  heat 
I  units  or  just  doable  the  heat  from  a  pound  of 
common  coal. 

It  is  stated  that  before  many  years  shall  have 
passed  we  will  And  engine*  with  a  fuel  con- 
sumption of  not  more  than  one  pound  of  coal  per 
horse  power  per  hour,  in  which  the  gas  producer 
will  take  tho  place  of  the  steam  boiler.  The  ad- 
vent of  puch  an  engine  and  the  dynamo  will  mark 
an  era  of  progress  equal  to  that  effected  by  tbe 
introduction  of  steam  power.  Dr.  Siemens  allud- 
ed to  the  leading  engineering  undertakings  of  the 
present,  to  improvements  in  explosives,  electrical 
discharges,  and  to  the  poasribln  existence,  of 
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!  OWNING    OF  THE   NEW    ENGLAND  ME- 


Wm.  W.  W.  Wood,  Engtoeer-(a-Chief.  U.  8.  N., 
•1  Point  Lookout,  Va,,  on  the  81st 
The  deemed  wan  the  owner  of  a  largo  farm 
I  it  wh  hi.  custom  to  spend  a 
of  the  year  there.  Hie  rvsidenoti  oom- 
I  a  fine  view  of  the  Potomac.  On  Thursday 
s  started  with  a  friend  in  a  caooo  for 
a  (rip  down  the  river.  The  boat  was  struck  by  a 
flaw,  capsized,  and  before  assistance  could  be  ren- 
dered Com.  Wood  had  sunk  beneath  the  water. 

Commodore  Wood  waa  born  in  North  Carolina 
and  wm  sixty-live  years  old.  He  was  appointed 
from  New  York,  March  15,  1845,  entered  the  ser- 
vice with  the  rank  of  chief  engineer:  was  stationed 
at  the  nary  yard,  PeDsacola,  from  1843  to  1847;  wae 
on  special  duty  at  Boston  in  1845;  waa  with  the 

1800  to  18S8;  superintended  the  construction  of  the 
engines  of  the  ateam  frigate  Merrluiao.  at  Cold 
Spring,  New  York,  from  1854  to  1857;  waa  on  spe- 
cial duty  at  Philadelphia  from  1868  to  IHoV;  waa 
with  the  ateam  stoop  Ijtncaster,  of  the  Pacifio 
squadron,  from  1859  to  1881;  on  special  duty  at 
Philadelphia,  New  York  and  Boston  from  1883  to 
1845;  at  the  naval  academy  from  1848  to  1867;  navy 
yard,  New  York,  18*8  to  1889;  inspector  of  ma- 
chinery afloat,  1870  to  1872:  engineer-ln-cbief  of 
the  navy,  1879  to  1877.  He  was  on  apecial  duty  In 
Washington  at  the  time  of  his  death.  Deceased 
daughters  married 
ncH,  U.  S.  navy, 
son,  Lieut.  Thomas  Wood,  U.  K.  navy, 
,  and  his  other  son,  Kv»XX,  is  with 
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Changes,— Capt,  Lewis 
wiU  1* 

duty  under  the  immediate  order*  of 
Major  Wm.  R.  Kinu,  and  will,  on  or  before 
November  1.  18r3,  relieve  Major  John  M.  Wilson 
of  the  charge  of  the  improvement  of  tire  harbors 
at  Port  Clinton,  Monroe,  Toledo,  Sandusky,  Huron, 
Vermillion,  mouth  of  Black  River.  Rocky  River 
Cleveland  and  Fairport.  and  of  the  Improvement 
of  Sandusky  River  and  of  water-level  observations 
"ii  Lik«  Erie,  and  survey  or  ex.imnuitio«  of  Old 
River  Bed.  Cleveland,  Ohio,  taking  station  at 
Capt.  Milton  B.  Adamh,  corps  of  en- 
,  will  relieve  Major  John  M.  WILSON  of  the 
eof  the 

,  and  Erie,  Pennsylvania,  and 
Major  Walter  McFarland  of  the  charge  of  har- 
bor improvement  at  Dunkirk,  New  York,  taking 

sA.tionMErie.Petut.ylvania.   Major  Wilson,  on  ^^Il^S"^^: 
being  relieved  by  Capt*.  Overran  and  Adarr, 
will  report  in  person  to  the  chief  of  engineer*  for 


in  all  others,  inlrrfcre  with  i-quitajhlo  distribution 
and  promote  scarcity.  Witness  the  burden  of  the 
standing  armies  ami  of  the  nrivde^rs  of  the  few  in 
other  countries,  to  which  I  shall  presently  call 
your  attention  more  directly.  True,  we  are 
free  from  these  special  evils,  but  let  us  ask  our- 
selves how  long  oar  we  bear  without  moral,  men- 
tal, and  material  ilrpradalion  the  enrmptionof  the 
The  second  annual  exhibition  fair  of  the  New  i  civil  service,  the.  spoils  system  in  politics,  and  the 
England  Manufacturers'  and  Mechanics'  Institute  abuses  of  the  power  of  taxation  In  cities,  state*, 
waa  formally  oj^-tied  on  the  forenoon  of  the  4tb,  and  nation  which  are  not  only  a  consequence  but 
at  the  Exhibition  Budding,  in  HuniiUKduo  avenue,  la  most  potent  case  of  civil  service  i-orruptMjnr 
boston,  in  the  presence  of  a  large  number  of  per-  ikinlmulng,  Mr.  Atkinson  disctiBscci  the  difficul- 
sona,  embracing  prominent  membeisof  lite  ckrjty,  ties  in  the  way  of  determining-  the  measure  ol  the 
State  and  city  officials,  army  and  navy  officers,  J  country  a  auousi  un«ductln  terms  of  m 
etc.  The  opening  ceremonies  took  place  io  the  reference  to  the  proixirtiou  r,*-ut  for  I 
new  music  hall,  constructed  in  the  front  gallery.  " 
The  rxercises  bngan  shortly  alter  II  o'clock,  upon 
the  arrival  of  Gov.  Long  and  guests.  The  Rev. 
Brooks  Hereford  offered  prayer,  and  President 
Little,  in  a  few  introductory  remarks,  introduced 
Gov.  Long,  who  formally  opened  the  exhibition. 

Mr.  Kdward  Atkinson,  the  speaker  of  the  day. 
delivered  a  long  address  devoted  to  a  review  of 
the  purposes  and  methods  of  the  association.  -It 
is  a  matter  of  necessity  and  always  will  be,"  be 
■aid,  "that  by  far  the  larger  part  of  toe  community 
— at  least  nine  out  of  ten,  probably  more—  shall 
earn  their  daily  bread  by  their  daily  work.  Ttv" 
true  end  to  be  sought,  therefore,  is  lo  make  that 
daily  work  less  arduous.  It  is  not  of  much  conse- 
quence that  dollars  shall  be  more  plenty  If  each 
dollar  will  buy  more  in  this  year  than  it  aid  in  the 
last.  I  shall  presently  prove  to  you  that  the 
rm  amiro  of  comfort  which  each  man,  woman  and 
child  can  yet  enjoy  on  tbn  an  rage,  even  in  this 
prosperous  land,  must  come  within  what  half  a 
dollar  a  day— possibly,  not  even  probably,  80  cents 
will  buy  at  present  prices.  Different  economists 
have  varied  in  the  computation  of  the  value  of 
annual  product  in  such  measurv  that  their  esti- 
mates, applied  to  our  pn  sent  population,  would 
range  from  seventy. live  hundred  to  ten  thousand 
milium  dollars.  1  have  adopted  the  latter,  which 
gives  half  a  dollar  a  day  U^eacb  man,  woman  and 

or  we  sbtll  reach  that  number  very  soon.  The 
following  lahUi  will  show  how  rapidly  an  addition 
of  products  to  the  value  of  five  cents  s  day  per 
capita  increases  lite  gross  annual  product ; 


He  inveighed  stronely  against 
people.  "There  is  but  one  way,"  be  said.  •' by 
which  to  make  the  struggle  for  life  easier.  That  >h 
through  such  instruction  as  will  develop  brain  and 
hand  together,  so  that  the  purchasing  power  of 
each  dollar  may  be  in  creased.  Have  the  waste  of 
labor  and  the  waste  of  product.  We  are  the  moat 
wasteful  nation  in  the  world  ;  and  one  reason  is, 
that,  even  at  our  present  measure  of  product, 
there  is  vastly  greater  abundance  here  than  there 
is  anywhere  else.  "The  speaker  dwelt  upon  the 
value  of  economy  in  little  things— by  fractions. 
To  intelligent  action  in  this  line  he  looked  for  the 
working  of  wonders. 

Considering  the  subject  in  another  light,  he 
further  said :  "And  now  I  beg  to  present  to  you  a 
proposition  which  is  very  far  rear  lung,  very  subtle, 
an<i  of  very  wide  application,  but  which  is  seldom 
consideivsl  utiles  attention  is  almost  forced  to  it. 
It  is  this :  8o  long  as  freedom  of  cou tract  is  not 
restricted  oi  obstructed  by  statute  law,  so  loug  aa 
laws  are  enacted  only  for  the  enforcement  of  jus- 
tice and  order,  the  prevention  of  crime,  and  pun- 
ishment of  fraud,  and  Ihi-  accomplishment  of  pur- 
poses which  cannot  be  worked  by  individuals,  it 
will  bo  found  that  high  wages  or  earnings  arc 
almost  the  necessary  correlative  of  low  cost 
of  production,  and  not,  as  is  so  commonly 
assumed,  that  low  coat  can  only  be  compassed 
by  way  of  low  wages.  This  seems  a  para- 
dox ;  yet  It  is  elementary,  and  it  is  within 
the  observation  of  every  one  uf  you  here  pres- 
ent; from  your  own  experience  you  can  prove 
or  disprove  this  proposition.  It  aluiplv  seeds  to  be 
borne  in  mtnd  tltat  the  annual  profile  of  capital 
and  the  annual  wages  of  labor  are  both  derived 
alike  from  the  annual  product.  The  more  effect- 
form  u 


in  the  I 


i  of  machinery,  the  Iras 


Even  the  whole  waste  and  cost  of  war  muat 
come  from  each  year's  product  during  the  war 
itself,  except  such  munitions  aa  may  be  borrowed 
from  ttber  countries.     1VM  incurred  for  war 

merely  defers  payrnenL  Tlx-  first  question  of '  adequate  the  skill,  the  larger  proportion  will  the 
wages  is  a  question  of  quantity  :  How  much  is ;  laborer  attain.  The  more  effective  the  application 
there  produced?  The  second  question  Is  the  qurs-  both  of  capital  and  of  labor,  the  larger  both  the 


the  Dumber  of  persons  required,  the  higher  the 
wages.  The  more  skill  on  the  part  of  the  persona 
who  operate  the  machinery,  still  again  the  less  the 
number  required  and  tho  higher  the  wages.  The 
more  effective  the  capital,  the  leaser  the  proportion 
which  the  capitalist  will  secure  in  order  to  make 
good  interest  upon  his  investment.    The  mure 


turn  of  price  :  What  la  the  product  worth?  Tbi 
third  question  is  the  question  of  distribution  : 
What  share  of  the  product  at  its  price  does  the 
workman  receive  F    The  wages  fund  is  not  the 


duty  in  his  office.  These  clutnges  will  take 
effect  on  or  before  Nov.  I,  1883.  Major 
I  ka.nk.UN  Habwood,  corps  uf  engineers,  will 
be  relieved  of  his  present  duties  by  Major 
U.  Farqchar,  and  will  take  station  at 
husetts,  relieving  Major  John 
W.  Baellow  of  the  temporary  charge  of  the  im- 
provement of  the  harbors  of  Warvhani  and  Hyan- 
nis,  Massachusetts,  and  Col.  Geobuk  Thou  of  the 
charge  of  the  liar  bora  of  Provincrtown,  Plymouth 
and  Bcituate,  Massachusetts.  Special  order  No. 
147  is  so  modified  aa  to  direct  Licut.-Col.  (then 
Major)  Godfrey  Wotzsi,  to  turn  over  the  charge 
of  the  Louisville  and  Portland  canal,  and  the  im- 
provement of  the  Falls  of  tho  Ohio  River,  to  Major 
We  E.  Meqriij„  instead  of  Major  Francis  C. 
Faro.tjii.ml  By  direction  of  the  Secretary  of  War. 
so  much  of  apodal  field  orders,  No.  154.  and  so 
much  or  special  orders.  No.  818.  series  of  1862, 
department  of  the  Mississippi,  as  rciatcB  to  First 
Lieut.  Samuel  Winter,  company  A,  14  Missouri 
Volunteers,  are  revoked,  and,  to  complete  his 
record,  he  is  honorably  discharged,  to  date 
f  28,  1802,  to  wluch  date  he  waa  last  paid. 


profit  and  the  a  bare  of  the  laborer.  And  when 
this  product  is  cuurerted  into  terms  of  money,  or 
what  money  will  buv,  the  higher  the  price  of 
wages  and  the  lower  the  cost  of  production. 

"It therefore  follow*  that  the  rate  of  wages, 
,  or  earnings  of  the  masses  of  the  iieople  who  are  of 
in  lie  year  in  which  the  work  is  done.  necessity  engaged  in  their  daily  work  for  their 

Filty  cenl6  a  day  is  very  surely  the  average  I  daily  bread,  will  be  high  or  low  (always  assuming 
measure  of  the  subsistence,  saving*  and  taxes  of  i  ,„  honest  specie  standard  for  the  moot  v  in  which 
each  person.  One  dollar  a  dav  for  each  adult.  *3  ,he  ,ulll  of  w&gea  is  lo  be  expressed), 
a  day  for  each  family  group  of  two  adults  and  two  | 
children,  la  the  limit,  because  there  is  probably 
more  to  buy.  By  so  much  aa  some  ot  you  enjoy  j 
moie,  others  must  have  leas.    Whsu  have  each  of 


•>irsf.  According  to 
sources  of  the  country  in  which  the 
',  erted. 


is  ex- 


TRYING  TO  DETERMINE  THE  CENTER 
GRAVITY. 


of 


you  done,  what  are  you  doing  now.  to  entitle  you 
to  more  than  what  half  a  dollar  a  day  will  |iey  for 
in  fesal  and  luel,  abetter  ami  clothing?  Art*  you 
rendering  service  equivalent  to  your  greater  gain  ? 
Are  you  engaged  in  useful  work  by  which  the 
abundance  of  things  is  Increased  and  the  general 
struggle  for  life  made  easier?  This  measure  of 
substxtcn 

n  be  permanently  neitu.il  to  enisrg 


Srcorul.  According  to  the  freedom  of  that 
country  from  statntes  under  which  the  liberty  of 
the  individual  is  restricted. 

■'  Third.  According  to  I  lie  freedom  of  that  coun- 
try from  the  imposition  of  taxes  by  which  a  large 
portion  of  the  products  of  lahor  are  diverted  from 
the  remuneration  ei  titer  of  labor  or  capital,  and 
iced,  verv  limited?  but  onTt^ ",'ho£        N>P«^.  to  what  may  be  named  (for  the  pur- 
entiy  hel|aj  to  enlarge  it  who  can  P°*'"  contideratton)  destructive  taxation. 


help  themselves,  and  few  have  done  more  toeutab-  "Of  the  first  two  conditions  1  need  not  speak  at 
lish  the  practical  arte  upon  a  scientific  bsais,  by  length,  but  I  may  call  your  attention  to  our  puro- 
which  abundance  may  be  increased,  than  the  men  mount  advantage  in  respect  to  the  third.  There 


are  two  kinda  of  work  to  which  the  proooeds  of 
taxes  are,  or  may  be,  applied : 

"  Fiist.  constructive  work  which  the  municipal- 
ity, the  State,  or  the  nation  can  perform  better 
than  the  individual,  sucb  as  the  making  of  com- 
mon highways,  the  maintenance  of  common 
schools,  tho  postal  service,  and  some  other  simple 
functions  distinct  from  the  administration  of 


who  remain  in  charge  of  this  work  and  who  con- 
trol and  direct  tho  work  of  this  associa- 
tion. The  small  minority  of  people  who 
can  become  the  possessors  of  capital  in 
any  large  measure,  even  io  this  great  and  proa- 
petoua  natioo,  must  justify  the  leisure  which  they 
or  their  fathers  have  earned  by  the  use  which 
they  make  of  the  time  and  meansat  their  disposal. 

The  material  welfare  of  the  people  depends  not  I  justice  or  other  administrative  functions  of  gov- 
upon  one  but  upon  two  factors,  ouch  the  necessary  eminent.  In  this  country  even  the  support  of  the 
complement  ot  the  other,  an  abundant  production  army  may  be  included  in  the  constructive  work  of 
and  a  quick  and  equal  distribution.  Bud  iuatitu-  government,  because  it  is  our  good  fortune  to  need 
lions,  the  unwarranted  interference  of  statutea  j  an  army  only  to  serve  as  a  border  police,  and  for 
with  individual  rights,  the  abuse  of  the  power  uf  the  protection  of  Bettlrrs  engaged  in  increasing  the 
taxation,  the  waste  of  public  money,  tho  creation  I  general  pnaluct.  But  if  we  compare  our  condition 
of  a  class  of  public  spendthrifts  who  fatten  upon  with  that  of  those  States  of  Europe  which  sre 
the  labor  of  a  people  uodvr  the  forms  of  Isw,  ig-  called  otvilixed,  we  find  a  marked  difference.  In 
i.  and  incapacity  to  [  such  States,  for  various  reasons,  a  verv  large  pro- 


MoNTEJtAL,  September  7, — Professor  Peirce,  of 
Washington,  is  here  taking  observations  for  the  noiance  among  great 

American  Government,  to  determine  the  center  of  J  adotit  the  new  industrial  methods  which  evnry  day  <  portion  of  the  anoual  product  of  labor  is  taken 
gravity  in  Montreal,  Washington  and  New  York.  I  assumes  new  forms,  may,  even  ill  this  country  as 1  from  the  people  in  the  form  of  taxes,  and  is 
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■in  special 

merely  to  the  destructive  purpose*  < 

In  his  closing  sentence*  the*peaker  declared  that 
the  New  England  Manufacturers'  and  Mechanics' 
Institute  wus  en tcrtng  upon  a  field  where  a  great 
work  la  to  he  found.  The  institution,  he  said,  was 
at  least  certain  to  serve  as  an  example  which 
be  followed  in  New  England  even  if  no- 
p  added:    "  If  we  are  to 


la  a  wide 

the  Bermuda  Banks",  over  which  the  Gulf  Stream 
flows,  sweeping  it  clean  to  it*  hard  coral 
bottom.  Beyond  this,  the  bottom  slope*  rapidly 
downward,  and  ia  oocy  with  the  wash  from 
the  plateau.  The  stream  Is  not  a  river  of 
warm  water  flowing  over  cold,  and  the  Arctic 
current  doea  not  run  inside.  This  will  lie  all 
new  to  most  people,  and  especially  to  those 
our  relative  position  in  competition  with  our  *i*t<  r  whose  ideas  of  the  Gulf  Stream  are  indefinite  any 
Htsu«.  we  tan  only  do  so  by  compensating  for  our  way.  Perhaps  a  fact  which  will  interest  these 
lack  of  national  lea-wroej  by  the  perfection  of  uur  people  most  in  connection  with  the  matter  is  the 
methods  of  instruction  in  the  application  of  science  tribute  Commander  Runlet t  paid  to  Yankee 


Itisi 
will  be 
meeting. 

Information  in  regard  to  transportation  will  be 
furtilahed  by  the  Indianapolis  Local  Committee  at 
an  early  date,  and  by  a  later  bulletin  from  the 
Secretary,  if  required.  By  older  of  tin-  Executive 
Committee.  AZKL  Akeh.  Jr.,  Secretary. 


to  the  useful  arts.  In  sustaining  these  institutions 
you  can  justify  yourselves  for  the  possession  of 
more  than  SO  cent*  a  day  for  each  member  of  your 
families  by  the  investment  which  you  make  of 
your  surplus  wealth.  To  do  unto  others  as  you 
would  be  done  by  is  to  help  others  to  help  them- 
selves. To  give  alms  may  bo  dangerous,  and  at 
best  can  only  palliate  the  evils  and  wrong*  of  so- 
ciety. To  relieve  want  by  State  charity  may  only 
euprrism.  Yet  give  alma  we  must,  and  1 
in  table  institution*  we  are  compelled  to. 
-  are  subjected  to  the  incoming  of  the 
poor  and  incapable  of  other  lands.  But  from  our 
children  and  our  children's  children,  even  unto  the 
third  and  fourth  generation,  we  may  remove  the  > 
doom  of  the  ancient  law,  and  we  may  assure  them 
the  reward  of  the  faithful  alewatd  by  developing 

'  i  to  use- 


igenulty  at  the  meeting  referred  to  above.  A 
Dr.  Carpenter  having  expressed  his  admiration  of 
the  work,  added  that  it  pleased  him  to  know  that 
the  results  were  obtained  with  Hrilisli  instrument*. 
To  this  Commander  Knrtlett  replied  that  Sir  Wil- 
liam Thompson  did  invent  nu  apparatus  and  kindly 
forwarded  it  to  the  Coast  Survey .  hut  it  would  not 
work.  Yankee  ingenuity  then  invented  an  uttach- 
inent  by  which  it  was  made  so  efficient  that  sound- 
ings of  3.000  fathoms  enn  be  made  in  91)  minutes, 
and  without  deflecting  more  than  a  fathom  from 
the 


KEELY  MOTOR. 


NEW  YORK  WATER  SUPPLY*. 


Considering  the  growing  need  in  this  city  of  a 
larger  supply  of  water,  the  experience  which  the 
people  of  Boston  have  met  with  in  supplying  a 
similar  wunt  should  not  be  without  Interest.  When 
in  1848  the  conduit  wan  built  from  Boston  to  Lake 
Cochituate,  a  distance  of  about  18  miles,  it  was 
thought  that  the  supply  in  the  lake  would  be  suf- 
ficient to  meet  the  requirements  of  Boston  until 
that  citv  had  a  population  of  800,000  soul*.  This 
calculation  did  not  make  sufficient  account  of  the 
waste  of  water  by  its  users,  nor  of  the  Increase  of 
the  methods  of  using  it.  It  became  evident  that 
when  the  city  numbered  only  a  little  over  800,000 
in  population  that  an  increase  in  the  supply  would 
be  necessary,  and  the  most  economical  wny 
seemed  to  be  to  construct  large  storage 
basins  in  the  valley  of  the  Sudbury  River,  near 
Lake  Cochituate,  and  build  a  new  conduit  to  carry 
the  water  to  Beaton.  Although  this  in  Itself  waa 
a  new  system,  it  waa  made  by  attachment  to  be 
practically  an  enlargement  of  the  old  system,  for 
a  great  part  of  the  Sudbury  River  water  wa*  sent 
through  Lake  Cochituate  on  it*  way  to  Boston, 
and  both  conduits  emptied  into  the  same  reser- 
voirs. The  improvement  involved  an  expen- 
diture of  nearly  95,000,000,  and  when  it  waa  com- 
pleted the  inhabitant*  of  Boston  congratulated 
themselves  on  the  certainty  of  having  all  the 
water  they  wanted  for  a  generation  to  come.  But 
shortly  after  the  new  supply  waa  put  to  use  it  was 
discovered  that  the  water  furnished  to  the  citixens 
had  a  peculiarly  unpleasant  taste  and  smell.  This 
soon  passed  off  are!  then  came  again,  and  thi* 
process  was  repeated,  thi!  period  of  impurity  each 


The  directors  of  the  Keely  Motor  Company  lield 
kelrie^ular  monthly  meeting  on  h  -antli  ull  ,  and 
labored  several  hours  with  thegi.  at  inventor  in  an 
effort  to  induce  him  to  do  something  practi- 
cal, instead  of  wasting  further  time  in  building  en- 
gine* to  utilixe  the  tremendous  power  which  he 
claims  to  have  discovered.  There  were  present  E. 
J.  Randall.  Vice-President  of  the  Erie  Railroad 
Company,  who  is  President  of  tbe  Keely  concern  ; 
F.  G.  Green,  Treasurer ;  C.  A.  Schuellermann, Sec- 
retary ;  W.  W.  Wright,  a  New  Y'ork  banker ;  C. 
B.  Collier,  of  this  city,  and  the  inventor  himself. 
It  wa*  impressed  upon  Mr.  Keely  forcibly  that  the 
directors  desired  him  to  at  once  take  out  patent* 
for  the  "  generator,"  which  be  admitted  to  be  per- 
fect, and  let  the  engine  building  rest  for  the 
present.  He  wa*  told  that  if  tbe  generator  was 
what  he  claimed  it  to  be.  there  would  be  no  lack 
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David  Dexter  Clarke.  A*»1 
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William  Ludlow.  Captain  of  Engineer*.  B"vt  U.  Col. 
C.  H.  A..  Fluladelpol*,  Pa.  .  . 

M.  William  Mansfield,  Engineer  Maintenance  of  the 
Cincinnati  and  Mu»kingham  Valley  Wv.  P.  C.  and  St  L. 
U«  v,  ZancsviUe,  Ohio 

William  Abbott  _ 
Short  Uoe  R'wy,  Con 

Nathaniel  I -haplnR  . 
Rw'y,  Sugar  Loaf.  Col. 
William  Starke  Rosecrsne.San  Franeiico.  Cal. 
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York 


Atehlano.  To- 


nturs  who  would  rush  in  and  devise  engines, 
which,  however,  could  not  be  used  until  a  royalty 
should  be  paid  on  tbe  generating  apparatus.  Mr. 
Keely  was  finally  pc minded  to  agree  to  tile  the  ne- 
cessary taper*  in  the  Patent  Office  as  soon  as  they 
could  be  prepared,  rnd  the  directors  adjourned, 
professing  to  be  perfectly  satisfied. 

Kerry  seem*  to  have  found  a  willing  dupe  in  Mr. 
Boekel,  who  was  appointed  to  become  the  custo- 
dian of  the  great  secret,  as  Boekel  report*  to  the 
court : 

First.— That  Mr.  Keely  has  discovered  a  new 
force  or  motive  power. 

Second.— That  the  force  or  substance  svolved  by 
him  through  the  instrumentality  of  his  structure, 
designed  by  him  nnder  thr  varying  nomenclature 
of  vaporic  force,  theric  force  and  approximate  des- 
ignations, poasersr*  properties  peculiar  to  itself, 
and  wholly  phenomenal  in  character,  differing  ea- 
se rd  in  II  y  in  many  parts  from  those  of  compressed 
air  or  other  gases,  and  requiring  special  machinery 
for  its  proper  utilisation. 

All  which  nonsense  is  worth  noOiingrompared  to 
an  answer  to  a  quest  Ion 


Engineer,  New 

city,  H.  f . 

Hxirsita*  itacran  itmim  <rrn. 
William  Herbert  Barker,  Engineer  on 
peka  *  Santa  F#  R  R,  Las  Vera*.  N.  M. 

Rli  hard  S.noer«  Hayes,  Senior  Vice  I 
soon  Pacific  Railway  Co.,  St.  Lout*,  Mo. 

Hnrace    E.     Hortoa,    Civil  Engineer, 
Mum.  _  , 

Marxian  Mansan,  IJ.   S.   Assistant  Engineer, 
Kranela-o,  Cat 

Samuel  H.  Miller.  <  'hief  I 
riUnai*  R.R„.  Danville,  lit 

William  K  vroood  Morlev,  Chief  Engineer  Suuura 
Railway,  KtniwatUo,  Sonora,  Mexico. 

Arthur  Birkjev  Palo*.  Chief  Engineer  Pennsylvania. 
Slaungton  &  Nsw  Kim  hind  R.  R..  New  York  City, 
N.  Y.  „ 

John  Artdlsno  Partridge.  IMv.  Engineer  New  York, 
West  Shore  A  Buffalo  RT  R.,  Syracuse.  N.  Y. 

James  Ross,  tteo.  Su|ieilntinilent*nd 
Credit  Valley  R  R.  Toronto.  Canada. 

William  Seymour,  Ul  Ijeul 
II.  8.  A..  Washington,  D.  C. 
roa  abbuciatm. 


Rocboatar, 
San 


S^lbTi?Lo!w'ry  Webster,  U.  R 
Washington,  D.  a 


impurity 

time  increasing  in  duration.  There  have  been  any 

"  rr  of  investigations  made  to  determine  the  into  the  secret 
of  Uiis  defect.    Prof.  Remsen.  of  Baltimore,  lias  yet  entered,  and  showed  him  what 


is  thought  to  have  traced  it  to  a  sponge-liki 
growth  which  he  terms  Sinmgilla  jHumalili; 
but  neither  he  nor  any  one  else  lias  discovered 
the  cause  of  its  growth  or  how  the  water 
is  to  be  purified.  It  seem*  highly  probable  that  it 
came  originally  from  the  newly-made  basins  in 
the  valley  of  the  Sudbury  River ;  but  it  has  now 
infected  the  other  ponds  so  that  the  entire  supply 
ta  more  or  lea*  tainted.  The  disadvantage  of  hav- 
ing tbe  two  system*  together  instead  of  wholly 
distinct  is  made  obvious  by  thi*  nuahap.  for  if  the 
two  supplies,  hud  been  kept  separate,  pure  water 
would  Lave  been  obtaiiiaUe  from  one  source.  What 
the  people  of  Boston  will  do  it  is  not  easy  to  say. 
A  special  curunii*siou  is  to  be  appointed  to  look 
into  the  matter,  and  it*  report  will  he  awaited 
with  much  interest.  Tbe  water,  objectionable  a* 
it  mav  lie  for  drinking,  i*  Miitable  fur  all  other 
purpose*.  Spring  water  from  hundreds  of  differ- 
ent place*  is  now  sent  to  Boston  and  is  sold  by  the 
gallon  for  household  use.  and  ia  retailed  by  the 
tumbler  about  the  streets.  It  may  be  found  neces- 
sary to  provide  an  entirilv  rusw  source  of 
for  drinking  water,  keeping  the  sysU 
independent  of  the  other  water  system. 


tallied, 


RjtNTs  and  Wages  ovkb  Tits  Wkruj. 
An  Irish  Farming  Gaaette  recently  gave  some 
rom|iarative  figure*  on  rents,  leases,  wages,  etc.,  in 
the  different  modern  i-ountriea,  as  follows:  Rente 
per  acre  in  Ireland,  fB.Ml  to  (A:  in  Great  Brttain. 
M;  in  England.  f  11.00;  in  Belgium.  **;  in  France. 
. .  |7;  Pruasia.  ««  to  |8;  Austria,  |5  to  ft:  Italy, 
whether  Keely  look  Boekel  s m  „nd  Portu^i,  gs  t„  fa. 
■.  which  noojie  but  himself  |    -rj^  wages  of  farm  labor  wa*  In  Ireland  Trom  30 
to  98  cents  a  day;  in  Scotland,  60  to  72:  Belgium. 
17  to  40:  France, »  to  40;  Prussia .  87;  Silesia.  1*  to 
Austria  about  30:  Italy,  Spain  and  Portugal 


it  con- 


AMEKICAN  I'l'BUC  HEALTH  ASSOCIATION. 


Tlie  American  Public  HeS'th  Aaiociation'will 
,okl  its  Tenth  Annual  Session  at  Indianapolis.  Ind., 


IK 


wholly 


buhl 

commencing.  Tuesday,  Oct.  17 
Friday,  Oct  30,  1*2. 

Papers  will  be  presented  on  tbe  Different  Action 
of  Diseaae  in  the  White  and  Black  Races,  the  Re- 
moval of  Excreta,  Heredity,  Sanitary  Associa- 
tions. Vaccination,  Intermittent  Fever  In  New 
England,  Sanilaty  Organisation,  Cattle  Disease, 
etc.,  etc.,  with  Reports  of  Committee*  on  tbe  Pre- 
vention of  Venereal  Oiaease,  Compulsory  Vaccina- 
tion, the  Management  of  Epidemic*.  Statistics, 
Cattle  Discuses,  National  Museum  of  Hygiene,  In- 
corporation of  thi*  Association  and  Necrology. 

Terse,  strung,  practical  paper*  on  sanitary  sub- 
jects are  Invited,  and  more  time  will  be  devoted 
than  has  been  allotted  at  ft 


The  r.i  i.e  Strkam. 
Commander  Bsrtlett,  of  the  English  Coast 
Survey,  ha*  lieen  investigating  tbe  Gulf  Stream, 
and  bud  week,  ut  Montreal,  he  gave  some  of 
the  results  of  his  work.  He  mode  havoc 
among  ceitain  generally  receivid  ideas  con- 
cerning that  famous  current,  which,  he  says  does 
not  flow  out  of  the  Gulf  of  Mexico,  nor  over  n 
1  with  ridges  and  valleys  pa 


Papers  offered  to  the  Association  I*  come  its  ex- 
clusive property  and  are  copyrighted. 


w'dhTle 


Gentlemen  who  propose  to  present  papers 
respectfully  requested  to  notify  the  Secretary  at 
once  of  tlieir  intentions,  and  to  give  tbe  titles  of 
tbeir  papers,  that  tbey  may  be  assigned  place  in 
the  programme. 

Present  members  of  the  Association  are  espe- 
cially urged  to  every  effort  to  increase  its  mem- 
bership. Names  proposed  for  membership  should 
be  sent  to  the  Secreturv. 
Two  proposed  amendments  to  the  constitution 
at  this 


about  30. 

Tbe  value  of  land  per  acre  in  Ireland  was  f  ISO  to 
•235;  Great  Britain,  *S5fl  tof/00:  Belgium,  fNO  Is 
{,•25:  France,  faon  *  |*H):  lYussia,  v*«Mo  fSfltt. 

bushels'Yn  IrcTaluV."**  m  Givat  Bntain?3l  in*Bcf 
14  in  France,  17  in  Prussia.  10  in  Siberia.  IS 
Austria,  18  in  Italy,  Spain  and  Portugal. 
The  interest  on  farm  mortgages  waa  4  to  5  per 
cent  in  Ireland,  the  same  in  Great  Britain,  10  per 
cent  in  Belgium,  France,  Prussia  and  Austria,  and 
10  to  14  per  cent  in  Italy,  Spain  and  Portugal. 
Compare  these  with  some  older  figure*. 
IVAvenant,  in  his  discourse  on  Trade  (lfttWl.  «ay» 
that  tbe  rental  of  England  for  bind  wa*  £14.000,- 
000.  and  in  1D00  only  M.OOO.fMO. 

Bishop  Latimer,  burned  at  the  stake  in  1555,  said 
in  a  sermon  that  his  father,  alsiut  the  time  of  the 
discovery  of  America,  paid  one  shilling  per  acre 

I rent  for  his  land.  It  took  seven  Tear*  after  mar- 
riage for  a  master  tenant  to  acquire  a  flock  l*-d  and 
a  pillow  of  a  sack  filled  with  chaff. 

The  monks,  according  to  Evelyn,  first  1 
drain  the  English  bind.  The  Saxons  in  the  i 
century  recovered  forty  thousand  acres  from  the 
sea  at  Romney. 

The  inclosing  of  commons,  which  began  under 
Henry  VIII..  continued  down  to  recent  time*,  and 
lad  ween  1774  and  1818  there  were  2,6.ti  acta  of  in- 
closure  passed  for  England  snd  Wale*.  In  1750 
there  was  a  general  act  of  inclosure  passed  for  all 
Scotland. 

All  over  Europe  the  priests  indulge  a  secret  hope 
of  recovering  their  ecclesiastical  lands,  long  ago 
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VKLOCITY  OF  LIGHT. 


«twis  is  abominable.  It  is  sweeping  without 
cleansing  and  removing  the  collected  filth.  Market 
street  " 
2  to 


Important  experiments  are  about  to  be  made  street  n  swept  every  day,  but  every  evening  from 
at  the  East  End  by  Prof.  Albert  A.  Mschelson.  a  to  7  oclork,  wlien  it  »  moat  u«ed  by  the  pedrw- 
under  government  nuspicew,  to  determine  uiore  Irian  class,  it  is  the  dirtiest  thon.ughfi.re  in  the 

'    city.    The  .weeping.,  ground  into  fine  particle*. 
'  i  all 


accurately  tluin  ever  before  the  velocity  of  light. 
Mr.  Michelaon  ia  a  young  man  who  graduated 
from  the  Nat  al  Academy  at  Annapolis.  Md  .  in 
1878.  He  came  to  Cleveland  in  May  of  thia  year, 
and  is  now  connected  with  the*  Case  School  of 
Applied  Hcicnces.  After  bin  graduation  he  re- 
mained at  Naval  Aca<lemy  in  Annapolis  and  under- 
took patient  experiments  to  determine  how  fast 
light  travels.  The  unset  accurate  previous  con- 
clusions on  thiB  |»iint  were  those  of  M.  Cnrnu, 


Wateb  Rates  is  r'nTsriEi-n, 
water  rates  adopted  by  the  flip  dtsti 
•toner,  have  been  published.  1b> 
are:  Water-cioseta,  not  approved  b\ 


M  AHS. — The  new 
*t  and  the  eomtnla- 
princtpal  changes 
the  ttimmUHonKii 


saturated  with  u  unclean  and  unhealthy  Ihiugit, 
-  ■nn  times  including  the  glanderous  droppings  of 
diseased  horses,  ss  infectious  as  the  small-pox  or 
leprosy,  are  scattered  by  the  west  wind  over  all 
the  pavement*,  inhaled  in  the  nostrils,  even,  throats 
of  everybody  on  the  street,  not  merely  to  their 
great  discomfort,  but  to  the  constant  peril  of  their 
health.  Science  has  recently  proclaimed  the  fact 
.  that  the  expectorations  of  person*  afflicted  with 
.  at  the  Observatory  at  Paris  in  IS74.  The  tuberculosis,  inhaled  into  tbe  lungs  of  anv  healthy 
velocity  nf  light,  according  to  these  experiments,  person,  will  breed  tubercles,  and  cause  conmimp- 
wa»  900,4011  kilometres,  or  nearly  lS*.58i  miles  per  tion,  asthma,  bronchitis,  catarrh.  If  this  be  so,  it 
second.  Mr.  Michelsnn  in  his  experiments  in  IfcTVI  ' 
arrived  at  a  vclocitv  nf  299.940  kilometres  or  1NS.- 
8H0  miltw  jier  second.  While  he  was  experiment- 
ing Prof.  Hnuoii  Ncweomh.  of  Washington,  Super- 
intendent of  tbe  Nautical  Almanac.  visit)*!  An- 
napolis, and  interested  himself  in  Mr.  Mirhetaon'* 
operation*.  Mr.  Newcomli  did  not  believe  the 
result  obtained  was  as  clow  as  posaiMe,  and  with 
Mr-  Mirhrlson".  assistance  undertook  experiments 
of  his  own  at  Washington.  He  arrived  at  a  con- 
clusion slightly  differing  from  Mr.  Michclson'* 
figures,  but  has  not  yet  published  the  rrsulla  lie 
obtained.  1  ,;it»r  be  rcjieatetl  hi*  opertioiis  and 
obtained  the  same  result  as  at  first.  He  then  aaknd 


ia  no  wonder.  considering  the  slovenly  mode  of 
sweeping  our  streets,  that  the  werkly  bills  of  mor- 
tality show  so  large  an  account  of  deaths  from 

no.  17. 


city 


AND  MALARIA 


The  very  remarkable  increase  of  malarial  disease 
in  the  down-lown  sections  of  this  City,  which  has 
followed  directly  on  the  prosecution  of  the  exca- 
vation of  the  streets  for  steam  pijs*.  and  electric 
mains,  ought  to  lead  sanitary  engineers  and 
scientilic  iuvestigatois  to  a  thorough  and  exhaust- 
onisinea  me  same  result  as  ai  nrwi.  tie  men  aaxeu  iv,.  studv  of  the  conditions  that  govern  the  origin 
Mr.  Mit-helxon  to  ro|*-,U  his  experiment*.  The  and  development  of  malarial  disorders.  It  has 
latter  has  agreed  to  do  so  at  Cleveland,  and  pre-  i.ing  been  suspected  bv  the  most  acute  observes 
iwrulions  fur  the  work  are  almost  cimplete.  thai  there  is  an  intimate  reunion  between  the  dc 

The  cost  will  be  alaiut  ♦  l-lKM),  and  will  Is- l»>rnc  velopuient  of  malarial  diseases  and  the  setting 
by  the  Bache  scientific  fund.  The  site  of  the  ex-  free  of  the  carbonic  acid  in  the  soil:  in  other 
iieriments  is  the  grounds  nf  theCase  School  at  the  words,  that  intermittent  fever  and  kindred  corn- 
East  Knd,  Here  two  buildings  have  been  erected  plaints  axe  only  another  name  for  slow  carbonic 
by  Mr.  E.  P.  Ingerwdl.  the  well-known  .-ontractor  oxide  poisoning,  and  that  the  hypothesis  of  ma- 
ami  builder  of  I^jgnn  street.  The  larger  building,  larial  germ,  is  a  purely  fanciful  mode  of  account- 
IB  by  «  ft.,  contains  a  small  engine  and  the  chief  ing  for  the  phenomena  aaociatrd  wiih  these  tiis- 
apparatu,.  Two  thousand  feet  west  of  it  is  u  s mall  eases.  Sompnteot  microscopic  studies  of  mala- 
building  cmUlning  a  stationary  mirror.  Those  rial  fever  have  clearly  shown  that  the  progressive 
bnililmgs  have  been  erected,  and  the  ap^rutus  destruction  nf  the  colored  corpuscles  of  the  blood 
will  Is.  ready  for  work  in  ulsjut  two  weeks.  The  i.  one  of  the  principal  penological  facts  asaoci- 
umchinery  awl  manner  of  the  experiment  ated  Willi  the  paroxysm,  and  as  this  phenomenon 
are  «|uitc  ><oui|dioiiUsl.  In  tsrit-f .  however.  «  one  common  to  the  action  of  sll  narcotic 
a  ray  of  sunlight  is  thrown  upon  a  slowly  re-  pnbtoiia.  such  as  opium,  tolaiii-o,  Ac,  it  forms 
volving  mirror,  whence  it  is  rerlw  t«l  u|ain  the  ,  ne  of  the  links  connecting  malarial  troubles 
stationary  mirror  '„'.<»«)  ft.  away,  and  from  them  with  diseases  arising  from  the  use  of 
reflected  hack  over  the  same  path.  As  the  revolv-  narcotic  agents.  Moreover.  In  the  later 
ing  mirror  turns  slnwlr  the  returning  ray  Is  moved  stages  or  the  opium  habit,  regular  and  periodical 
slowly  to  one  side.  The  velocity  of  the  light  is  ,mr„xyams  of  Intermittent  fever  form  ooe  of  the 
measured  by  a  calculation  of  the  various  distances  series  of  symptoms  that  announce  impending  dis- 
from  mirror,  to  mirror.,  angles,  rapidity  and  dis-  solution,  and  in  the  tobacco  habit,  when  earned  to 


and  without  sutomsUc  arras  cement  for  .hutting  off, 
tia.oo,  instead  of  IH.MIayear:  boa*  far  cleaning  car 
riaecs,  »1H  7i,  instead  of  9,'t.AO;  metrcd  .stir  for  six 
months,  la',  cent,  a  thousand  for  the  first  5U.UO0  SaI- 
kws,  10  cents  for  the  next  100,000,  7l>  for  the  next 
.100.UI0  and  sll  In  excess  of  that  OH  per  each  1,000. 

Waves  ix  Eovrr.- 
ha.  km  discovered  at  Alexandra  la  t 
wells. 

Pi-ansvijiutoji,  Dskots,  nill  bore  for  srtesisn 
water. 

Holyoee.  Mask,  manufacturers  are  sllowad  only 
Uietr  minimum  rate,  of  water,  the  Water  Power  Com- 
pany  permlltlug  no  excess,  ss  usual.   Low  water  i. 

the  trouble , 


Tax  Philadelphia  Council  ha.  approi  - 
surplus  fund  IS&0.0U0  for  the  completion  «<  a 
the  Esst  Park  nrservair. 

Nobthamptox,  Hass.,  contemplate,  increasing  Its 
water  supply  from  a  little  pond  about  two  wiles  above 
l^eds  It  Is  fed  by  springs  of  pure  wsler  snd  has  no 
apiww  nt  outlet.  It  bold,  about  u,00fl,<Ksi  galksis  of 
wster,  or  a  third  mace  than  the  town  reservoir,  and  It 


would  cost  huts  trifle  to  add  it  to  Ibo  town',  nipplv.  It 
has  been  called  "  Hsucioii  mountain  pood.' '  though  not 
near  that  mountain.     Hboukl  the  board  be  able  to 


tance  of  muvement  uf  the  revolving  mirror,  dis- 
tance of  movement  of  the  returned  ray,  etc.  Prof. 
Michelsnn  thinks  that  when  he  gets  at  work  he  can 
conclude  his  experiments  and  investigations  in 
about  three  weelts.  The  work  will  be  closely 
watched  by  scientists  interested  in  that  subject. 

The  velocity  of  light  ban  an  important  Is-aring  malarial  disease.  Facta 
upon  astronomical  calculations,  and  tlie  expen-  knowledge  that  carbon! 
ment  will  be  one  of  considerable  value.  Prof. 


in  though  a  young  man.  has  a  reputation  of  our  most  prominent 
as  a  careful,  reliable  and  conscientious  investi-  prct  that  investigation 


an  excess  that   impairs  tbe  constitution,  such 
paroxysms  regularly  precede  the  onset  of  paraly- 
sis.  It  is  a  curious  fact.  also,  to  be  noted  in  this 
connection,  that  carbonic  acid  in  small  doses,  long 
iduoea  a  type  of  periodical  fever  that 
lie  distinguished   from  legitimate 
these,  i-on  joined  to  tbe 
acid  is  a  narcotic  poison 
of  the  nnstt  silent  and  insidious  kind,  have  led  some 


the  production  of  a  group  of  diaet 
ascribed  to  the  operation  of  germinal 
ing  in  theair.-,V.  Y.  Tine*. 


slrutnrntal  in 
hitherto 


medical  men  of  late  to  sus- 
—  as  respects  the  ctiologv  of 

gator.    His  being  placed  in  charge  of  the  Depart-  malarial  disease  has  been  misdirected  for  manv 
ment  of  Physics  at  CaseSrlusd  is  evidence  that  he  ,  years,  and  to  advocate  a  complete  and  thorough  I 
is  an  accomplished  scientist. — I  VerWasd  Iftulrr.      re-«xaniination  of  the  whole  subject,  with  a  view 

— —  »  ■■«■  .  to  settle  the  question  of  in  now  far  the  constant 

uam  rontcMYiv  utcbptc  presence  of  a  small  admixture  of  carbonic  acid  I 

rTANClULU  a  rJTKKKPs.  gas  in  the  atmospbere,  brought  about  by  excava- ! 

v„lV,:  m,,,A  .  j|___A,i  ,„  .  tions  like  tbtssr  nuw  in  progress  in  the  lower  part 

■^tli    woh^J^l*  ^  "f         dtY'        tl",  derompositim.  of  vegetable 

ci-v  like  this,  with  a  taxable  property  of  fm.OOQ,-  mMlrt  or  by  uUier  cause.,  ma 
00 1.  than  tbe  present  miserable  condition  of  its  - 
■treats,  unless  it  is  the  still  worse  condition  of  the 
sewers. 

The  picture  Is  as  bad  as  the  worst  enemy  of  the 
city  could  wish  it  to  be.  Hardly  any  of  the  prin- 
cipal business  thoroughfares  hut  Market  street  are 
decently  paved.  Uniformity  ha*  not  been  attempt- 
en.  Home  are  represented  In  patches  by  cobble- 
stone pavement.  Belgian  blocks,  granite  planking 
and  it  amnion 
are  dirty,  mai 

and  man-traps  and  horse-traps, 
accepted  streets,  flanked  by  splendid  residences, 
no  work  has  lieen  dnne  for  two  years  or  more. 
The  older  streets  have  been  torn  up  and  disfigured 
by  the  gas  company ,  and  the  Street  Superintendent 
either  has  no  power  to  compel  their  ptoper  replace- 
ment or  be  wilfully  neglects  to  do  so.  The  general 
condition  of  the  streets  close  to  the  water  front, 
where  they  should  he  above  criticism,  because  of 
the  great  use  made  of  them,  is  indescribably 
wretched,  dilapidated,  filthy.  Flood  and  fire  com- 
bined could  baldly  have  rendered  some  of  them 
than  they  are  and  have  been  for  several 


EOYITIAK  STATIsTlCK. 
O.n  December  81,1878,  the  distribution  of  the 
population  of  Egypt  was,  at  Cairo,  337,463;  Alex- 
andria. l«S,?.-i2;  Damirtla,  :tS.-."MK  Kosf  tto,  lft.243; 
arth.   Most  of  lh'em"aVeT  rutt'v"  afl  "»™.  1 1 .3a 7 ^  aV-ssrt  Haaistl.  4. esS4 :  ntherUiwns,  11,747; 
full  of  uely  holes,  mud-puddlca,   provinces,  t.»iH..-.l2;  making  a  total  of  ■...>l7,tt27. 
On  new  and  un- 


GENERAL  INTELLIGENCE. 


r*e-  nv  toitcit  and  art  tr/ss 
column*  any 


turn*  of  inttml  Out 

OAS  AND  WATER 


t  til  (.sM.,A  ,11  fjtrsc 
*•  /.raoAfif  I, A 


Corafiaiiv  i 
SMI  for  efcv 


BCAacrTY  or  WaTE*  —  Wster  is  scarce  at  Msrblehead 
Neck.  Msml.  and  some  families  are  istvlsg  00c.  per 
barrel  for  tbe  liquid.  Other  fsimlles  have  cistern*  nfltsl 
of  1H,(K«>  to  ai.OtXI  gsllons  capseity. 

I>iw  Watejl— The  New  Haven  Wster 
port.  Lake  Whitney  lower  than  It  hi 
yean.    New  Haven  uses  7,000,000  gallons  daily,  ana  us 
years.  people  are  cautioned  to  economise.    A  main  Is  being 

We  have  said  that  the  situation  is  as  bad  as  laid  to  draw  from  Lake  rlaltonstalL 
possible.    This  should  Iss  qualified.    It  is  as  bad     ExTCirsio*  tx  FrrnunsLD,  Mask  —A  new  4-ln.  water 
aa  possible  for  the  drv  season  :  but  it  will  be  main  Is  being  laid  on  OnoU  st..  from  Lisden  to  West, 
much  wnrso  when  the" winter  rains  come;  multi-  and  tkc  treocbe.  for  a  part  of  tbe  way  require  blasting 
plving  cesspool.,  deepening  the  mndholes  and  Ulrou£h  the  rocks. 

-  1  ,k..  .Wl ..,.1.  ;.„ fcSTiUATF.   ri'R  » 


rendering 


iv  of  the  streets  absolutely  imna**- 


1'ATXB-annKs  — The  Council  of  AI- 


iTMint*.  Ont.,  haveeugsgid  Mr.  Keet.r,  Civil  Rngliv. 
at  a  cost  of  $600,  to  — 
also,  in  considering  the  subject  of  street  improve- 1  A.t  the  same  time  s 
ment,  to  note  that  the  system  of  sweeping  our '  for  a 


able  for  uythlug  OH  wb»k    It  in  worth  whilr,  At  a  rx^t  of  f&OO,  to  v^trm  an  rstiin<ati>  of  w.ter  works. 

by  Jaw  is  in  print,  asking  for  memmj 


purrba«f>  tb-P  | -mid  at  a  fair  price,  the  quentlnn  of  a 
water  wjpply  m  tinxn  of  rimoth  may  t*  Rimpltflcd. 

Tif«  Wattr  CoMMnwrorrKiiM  of  Bo»tos  i 
tfaat  th*rr  bi  not  mora  titan  M  daW  topply  of 
band,  and  talk  of  ihutUug  down  on  lawn 

The  Rkkkrvoik  at  (tr«enl.eld.  Masa  .  holdji  a 
«pply. 

Wximlh  tn  m>  Scaxi'k  la  aam*  or  tbe  townn  <m  tb* 
North  Bbore  that  Beaton  famUin  lorauxl  in  n>tufi» 
are  ovndaUK  (tw*ir  wrvanU  to  Beaton  to  do  washing  m 
toi*.r  city  r«**ri1t-oo»j*.  —  AlrcAanyr, 

Tiik  ri  nrm  KkoclaToii  CottPairT  —  The  Lockp  H*%- 
ulator  CVmpany  baa  haan  nr*rrjc»Hl  In  tb*  CurUn  He-ifiiU- 
tor  <_*oinpany,  of  .V»  Bitvcrly  vtn«rt,  uVatno.  Mat*.  Tba 
latter  company  will  ooatinhc  tbe  nuntifactura  of  tbr 
Lock*  rvjtulator. 

The  water  taipply  for  tbe  Unit  diatrict  of  North 
Atla m* ,  KiiK  awing  f>  tbe  increew  hi  pofiutatlon,  arid 
tbr  ttmitrd  mi  poly  which  tbo  dutrlrt  controls,  i»  too 
mi:b1i,  and  N.  W.  Dreene  hait  prrarated  to  tbo  prnden- 
tial  vTiaunittee  a  plan  to  proi'Hl*?  frr  future  wants  by 
>m liking  a  iranfE  of  <1riv»>ii  well«,  and  txwuectiaK  them  vj 
that,  by  a  pump,  mn.i«arti«n  niay  he  tiuul*  with  tbt* 
strrai  mains.  Hi*  gun  rant*.-**  all  rxprnM.ii  ami  a  aatt*- 
factory  supply. 

tJ as  m.  ELsaCCTRIt-lTV.— Dt.  Si^njcm,  in  a  recaot  ad- 
drtw  before  tbe  British  Aiwx'Latiuo,  said  that  tbe  Kan 
ronipanH-a  could  afford  to  view  tbe  new  ticbt  with 
'-quanimitv.  inaaniucb  as  their  hr  protliarta  are  worth 
ieO.000  000  ixsr  annam  an  re  thnai  Uxi  coat  of  tbe  coai 
fr^m  which  th-y  are  mad,. 


ELECTRICTTx". 

The  PhilluibiLrg  Electric  Ught  t'ompanv.  of 
l'tilll|*tnirg,  P.  ,  was  chartered  last  Tuesday.  Capital, 
1 8,000. 

The  Telej-moxe  ix  New  Exulaxo.—  The  newly  or- 
ganised Bay  Btstr  telephone  eompsny  is  nirveving  for 
a  direct  and  Independent  IIds  from  Ksjtoo  Uj  FrsmlllE- 
bsn>,  which  will  be  »<|ulpped  with  No-  4  wire,  th*  larg- 
est  ever  used  in  tlie  bnsin<.A  The  object  is  to  overcome 
the  resistance  heretofore  so  troubtnoioe  on  loog  route*. 
This  line  will  cost  double  that  or  the  ordinary  kind,  and 
will  connect  with  the  new  line  slreadv  built  between 
Worcester  and  South  Framin(tbaro.  A  Worcester  tele- 
phone force  has  also  been  engaged  to  put  up  a  line  be- 
tween Worcester  snd  Boston.  The  company  propose  to 
have  a  wire  from  Worcester  to  Providence  this  fall  and 
make  other  extensions  If  prsearabls.  Tbs  now  has  be- 
tween Boston  and  Fiwrmngham  will  probably  be  in 
m-urkto*  order  October  1.  The  syndicate  of  men  living 
In  Boston  and  Frsmlngliam,  who  bars  bought  tbe 
Wertem  Mamschusetts  company's  lines,  propose  to  In- 
crease Its  capital  to  1*10,000. 

EuBCTaic  Liubt  rx  WmcoasDt  — Three  of  tbe  elec- 
tric towers  are  completed  In  Fond  do  Ijlc,  and  the 
VIa  vor  promises  to  have  the  city  lighted  by  this  mrsns 
on  itondav  night  next,  at  the  outside.  It  was  Intemled 
to  put  up  Ave  loeera.  but  the  eiiElne-liouses  on  which 
two  of  tbeni  were  to  be  placed  are  found  to  be  ton  weak. 
They  will  go  up,  however,  la  tbe  near  future  If  tbo  light 
proves  a  surcsM. 

The  Pottslown  iPa.l  lion  Co.  are  preparing  to  Ught 
tie  ir  works,  inside  mid  out,  by  electricity,  the  Kdbsni 
lights  being  selected  for  the  |iurposi\ 

Ax  Klxctiuc  Kailwav  roa  TBI  Hwiks,— Oekeva, 
Sept.  *.—  A  syndicate  of  London  esplUllsts  have  i  t 
tencd  into  a  contract  for  the  construction  of  an  electric 
rsilwsv.  upon  the  Edison  system,  between  Ueneva  and 
Fertirx  and  tiersrra  and  8l"  Julieu. 
EaiE,  Vo_.  la  soon  to  have  electric  lights. 
I'se  or  Tits  EutcTBic  l.i'. ht  IX  War.—  The  use  of 
the  electric  light  in  warfare  seems  not  as  yet  to  1* 
experiment  was  made  with 
now  lying  off  Itauileb, 
the  7 1 m m'  correspond- 
ent, whether  it  was  an  advanlaxe  or  otherwise  Is  an 
open  ujuestkin.  Inasmuch  as  tbt*  nftVer  in  charge  of  Uis 
picket,  whose  duties  It  was  sopisswd  to  assist,  cotu- 
p!sioed  that  It  was  generally  on  hi.  own  men  flial  the 
i-eiit  was  thrown,  while  all  around  them  ws»  w  rapped  in 
more  than  Egyptian  darkness.  It  scums  rather  as 
though  on  that  occasion,  st  least,  it  was  very  much 
otherwise.  Indeed,  on*  fsels  ineMned  to  say  of  it  muc  h 
whst  Hmm  Weller  said  of  tbo  dark  lantern  with  which 
Mr  Pickwick  proposed  to  guard  from  ducovery  the  uiid 
■Ught  hives  of  afrTWinlue  and  Miss  Allen:  "Wery 


tbe  electric  llkrut  in  warlare  se 
tborooghlv  |sT(is-t*d.  All  exper 
it  the  other  night  by  th*  rnnerh,  i 
but.  In  tbe  cautious  language  of  I 
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nlcv.  things,  if  they're  managed  properly:  iKit  when  you 
dout  want  to  b«  ami.  I  think  they're  mure  useful  »rUT 
I  tii*  candles  gone  ioit  than  when  it*  Isgbt." 

STREETS,  DEUNAQE  ETC. 

COL'RCILatEX    lXRr*C-Tl.%0    TBE    STTtEsTTA-  —  Council-  j 

men  of  Philadelphia,  composing  the  highway  dammit 


ntr 


c-u-a 


t-rtnin  *treot 
-d  tb 


d  linnd  tbal 
rk  on  several. 


I  IslllciiKIt 

hered. 


wants  its  At  reel*  systematically  tintn 

It  u  nil  thai  twenty  mil™  of  new  pavement  arc 
being  laid  iu  Atlanta.  Go. 

RIVERS   AND    H  ARBORS 

The  Dei.awsre  Bay  I.inimioi-ax— The  Lighthouse 
h«  ifcnl  ha*  made  iu  n-juxr*  Co  the  Secretary  of  the  Treas- 
ury of  tbp  opcrationa  of  the  lijrhtle-iuAi-  service  fur  the 
fiscal  year  ended  June  ItC 
(7.VOO0  is  rec«in.in>emi->l 
holier  In  Delaware  Bay 
f.H-t  bant  lightship. 

Tim  PrrrrmAC  Rtrxa  luramiREWT  —  Major  Rains, 
tin-  U.  H.  Engineer  in  rbarge  of  the  Potomac  river  Ira 
provement,  is  bu«v  with  hw  plans  ami  will  rommein* 
ope  rati  ohm  as  soon  lis  (seelble. 

A  Northers  Waterwat  — The  |o»>.-t  i-f  tbe  Hud- 
son's Bay  LVini|pai>y  In  putting  «  steamboat  on  the  Atha- 
basca Rltrer  Ua  movement  that  proniisro  the  mr.it  im- 
pn-unit  results  to  that  far  off  country,  and  is  one  of  the 


•  NO  IS**;.  An  appropriation  <>f 
l-il  for  the  roni|ilellou  of  tbe  llght- 
r  to  take  the  place  of  the  fourteen- 


mo.t  daring  of  tin-  many  fliglila  of  enterprise  that  bave 
'  d  the  opening  up  of  the  tinrthnest.  ami  much 
rtbau  Ulclr  other  act  of  building  a  iramwav 
I  Grand  Rapuls  anil  |yiitting  steamers  on  the  Has 
war.  When  a  roilsrav  is  built  across  an  unopened 


mrnitKl 

Lsuh.wat.  When  a  roilsrav  . _. 

country,  a  line  of  t»*tl|ein..nt  is  sure  to  follow,  ami  to 
contribute  largely  t<>  furnishing  traffic  for  it;  but  this 
case  is  widely  .liaTercut,  for  its  miasjon  will  be  to  open  I 
up  n  ctAli'try  at  present  unsettled  bv  any  ware  the  etn- 
pioyiHi  of  the  Hutlaoo's  Bay  Company,  aome  ntlisrioo- 
oribs.  a  few  traders,  and  n  mere  oat;  Ifiil  of  men  who 
base  gone  In  thli  season  to  test  the  agricultural  cana- 
tMlitie*  of  the  country  to  which  the  Athabasca  affords 
the  readiest  accv-ss,  ami  which  is  reported  an  betn*r  equal 
in  fertility  tunny  |mrt  of  ton  coetiipsiit.  The  steamer 
in  question  is  no 'mere  t-iv  alfall',  lait  will  be  worthy  of 
tit-  i  .Mi-  Ktr«am  it  is  to  "ply  upon.  It  will  be  provided 
with  powerful  machinery  of  the  most  modern  character,  ' 
only  iqualrd  by  that  of  the  new  steamer  now  being 

pie  can  form  tin 


be  overcome 
rland  to  us  drati- 
will  be  involved 
lAterial  ready  in 
gU  done  by  hand, 
ions  claasea  nec**- 
be  taken  in  bv  the 


placed  oil  tli-  HssViltch-.w-.il.  Kew  p 
adequate  ■  .it-c*ptlnii  or  the  dlfbVultii 
In  taxing  the  poodmti*  machinery  ov 
nation,  nor  the  amituitl  of  Istsir  that 
in  getting  the  necessary  timl-er  and  l 
til  -se  remote  rt'irkins,  where  everytllli 
ami  where  --srtllcsi  workmen  of  the  vb 
aary  to  construct  the  vessels  muat  all 
company.  Captain  South,  so  favorably  known  on  the 
Kasiatcbewan,  will  probably  be  sent  north  to  mnierln 
tend  the  construction  of  the  new  vessel  The  anaalMal 
cry.  etc,,  acre  taken  to  Carlton  a  short  time  ago, 
and  dia|tatcbrd  to  tbelr  destinatiot  • 
pan v's  ordinary  route.  Thn>  fflicceasful 
boat  w 


_  of  this 

i  will  give  an  impetus  to  travel  and  t ratio  that  will 
soon  make  the  present  organized  territories,  with  their 
lines  of  staarocr«  and  nillwav.  seetn  to  be  among  the 

L-esitmlifmittbi-eMUirnterittories.   This  boat  wi  - 
the pioneer  In  nooning  up  a  svstem  of 
water  str»tt*»s  tar  grander  and  of  greater 
•t."  famed  St.  Liwn-Dce  system. -.Su-Oxi/. 


vide  this  |ll,48l.f>!U<  the  Construction  Cunipany  will 
cootroJ  abnut  »ais,iit»i,(iOO  of  West  8lmr«  flrvtHm-rticage 
I  situ  Is  and  $il>ltWIO  UU)  of  Its  stock.  The  surniiu  from 
said  securities  will  be  for  account  of  the  stockDnlders  of 
the  t^oiattructinu  IVimpany.  The  total  amount  expended 
to  date  on  the  CHitrti-uctlon  of  the  West  Shore  &  IttilTsln 
road  is»lT.(IOU,S;t»  It  u  »zim-tei1  that  ran  will  be 
running  between  New  York  and  Albany  by  Jan.  I, 
IKM2,  and  to  Buffalo  Jai.  1.  18831. 

Twir-rrv  hew  railroads  are  said  to  be  in  proc-e<s  of 
tMt ist in. -tii ii i  iu  Florida. 

EAtunitoB  or  THE  I>.  R.  0.  K.  R  —The  f oUowiug  cir- 
cular baa  been  Issued  by  the  pr-e-auent  to  the  atock- 
holdnn  :  The  grosa  awning*  of  the  Denver  .t  RIo 
•  Irande  Railway  tounstnicticm  material  tieing  deducted; 
forths  years  1881  and  1884,  so  far  as  reported,  present 
the  follow  log  comiKirieons  ;  Tlie  gross  earnings  for  the 
month  of  July,  Iwci,  decJlMd  four  (4i  per  cent  on  the 
same  earnings  for  July,  1881 .  Thai  groan  aarnlug*  for 
the  Inoutb  of  August.  1882.  declined  one  (1)  per  cent 
from  tbt-se  of  August,  1881.  The  gross  earnings  for  the 
fliat  ativen  t?i  nntiitbs  of  188^  gnlued  over  fifteen  tir-i 
percent,  ov-sr  the  same  earning*  for  the  Unit  seven  t7) 
months  of  1881. 

This  Mexii-a.x  Nathi.xal  A  dispatch  from  Man. 
terey,  Mexico,  Sept  I ,  says:  "  Tbe  first  passenger  train 
on  the  Mexican  National  Railroad  entered  tfab  city  last 
evening.  The  road  t»  now  coraple4>d  from  t<iri»w 
Christi.  Texas,  to  this  point,  a  distance  of  Wlu  miles, 
Tbe  oja-cing  of  this  hoe  makes  Monterey  the  groat 
gateway  to  Mexico  from  the  United  States.  Toe  in 
nahltant-i  are  wild  with  delight,  and  viiitors  are  re 
reived  with  the  nbost  enthtt-iasttc  accla  mat  tons,  thou- 1 
aauds  httH'klng  tlie  railroad  station  to  witness  the  arriv- 
al of  the  iron  bt»n»*\  Tbe  track  is  being  vigorulislv 
pualsxl  to<sanl  Saltillo.  70  miles  south;  also  from  the  I 
city  of  Mnxieii  oi  Acatnham,  which  plaoe,  It  Is  uojie*i, 
will  be  reacbed  in  Doccmbsr.  The  liiusrvenlng  gaji, 
from  Saltillo  to  Acambaro,  4ti0  miles,  has  becu  pro- 
vitled  for  by  a  lyimloo  wibarriptiuu,  and  efforts  are 
being  nsade  fojikliig  to  Its  cotnpletloii  by  next  sutumer. 
This  will  place  through  rail  connection  with  tlse  city  of 
Mexico  from  New  York  City." 

"  City  ur  Ukxicu,  Heist.  2  —  Tlie  government  engi- 
neers baving  ri'isirted  that  tile  Toluca  division  of  the 
Mexicnn  National  Railroad  la  solidly  built,  it  will  be 
opened  to  TraftV  next  Monday.  To-day  the  cnxiuany 
gave  an  excuinlou  to  Toluca,  which  was  attctxled  by 
cabinet  ministers,  congrosamsn  and  many  other  distill, 
guisbotl  persoua. 

RR  STATI8TIOS -Railway  building  In  the  United 
States  has  proceeded  during  the  last  month  with  extra 
ordinary  vigor.   The  following  table  shows  ihe  nt 
of  miles  of  man 

.Inn  im  I 


Artsocw   1 

Arksnsas  I 

California  a 

L.'onuectli'Ut  1 

Dakota   :t 

Fkirkla  1 

Idaho  t 

Imltaa  Territory  1 

niuiota   * 

,  • 


fifty  miles  of  siding.  The  average  coat  of  the  t  _ 
is  about  a;*  t.i  m«)  per  mile,  ami  lite  total  ctwt  of  the  road 
will  be  about  tKOGO.OUO.  The  capital  stock  Is  •  Iti.. 
OUO.OOO.  The  n-,1  traverses  a  rich  agricultural  S 
try.  Atnl  about  fiarty  de|sKa  will  be  ha-utsd  on  Ihe  line. 
The  present  equipment  conalats  of  809  flat  cars,  UOtl  box 
can,  and  twenty  four  engines,  but  large  ontlers  are  still 
unfilled,  and  the  mmioeted  equiptnenu  will  be  aa  fine  as 
that  o(  any  mod  In  tbe  country.  The  road  bed  is  laid 
with  sixty  -ismnd  rails,  which  cost  about  »S8  par  ton  on 
the  ground.  It  is  the  intention  to  open  tbe  road  for 
business  about  October  1. 

The  Mcxicau  Notional  Conatnicilon  Co..  47  William 
street,  state  the  following  :  The  track  of  the  Mexican 
National  Railway  reached  Monterey  Sept.  1,  three  hun- 
.If.i!  soil  Ihtrty  three  Hd."!  ntlles  from  Corpus  Chrhvti. 
Including  this,  the  company  have  already  five  hundred 
ami  twenty  |o«r,  miles  Snubcd  In  Mexico  and  Texas, 
and  wiU  probably  bave  six  hundred  ivKlUt  in  iMntier. 
Monterey  is  atsiur  live  huDilred  lAuui  miles  from  Mara- 
vatio,  which  tlie  track  is  promised  to  reach  from  the 
City  of  Mexico  next  month.  Over  nine  hundred  |0CM>| 
miles  have  been  tuba-rbotl  for. 


Canada V  New  Cawaiv—  T»crTO!«.  Ont,  Aug.  81.— 
Hat  first  and  of  the  Murray  Canal  was  turned  today 
with  approfirsBte  cuprroiHiU'V  The  rana  I  connects  the 
head  waters  of  tbe  Bay  of  Quinut  with  Ijike  Ontario, 
and  will  l#  complettst  in  three  yean. 

The  Pan- am  a  Ca.ial.— A  Funama  deapatch  says;  All 
the  heavy  wnrk  on  the  luteroceaiiic  Canal  is  U>  be 
stopped.  The  rainy  season  so  far  bas  been  a  very  light 
one,  yet  it  la  found  that  even  a  alight  raitiloil  impedes 
all  wnrk  and  in  low  ground  entirely  prevents  Ha  being 
carried  on.  The  men  who  attempt" to  work  fall  sick  ami 
In  charge  of  gangs  of  laboren  aay  that  none  of 
7  three  daya  a 
in  bed  with  fever. 


RAILROADS 

Tut  Atchison  Company  lias  ounpseteil  IU  purrhaee 
of  the  Leavenworth,  T.im.tka  &  SouUi western  Railway. 
It  is  tiu  Jernond  that  tbs  Atchmm  hod  to  compete  witii 
irebas-  of  this  promising 
i  to  believe  that  ihe  Union 
i  Atchison  in  this  matter, 
the  ol»>-rt  Isflng  to  secure  mMjsnauon  of  the  railway  ays- 
tem  of  Kansas. 

New  Yoax,  Wcxt  Siioiuc  &  Bvttauk— Oooof  the 
ren  t  imp  atant  railway  euterprisea  of  the  country 
'  ir  procesA  of  const  ruction  hi  that  of  the  New  York, 
i  Shore  &  Buffsl  1  Company,  which  la  at  wnrk  npin 


CONTRACTS  LET. 

I  ill  A  N1TK  Cl-MI  CowTSACT  LaT.— WaEHISuTUK,  Sapt. 

IS.— U  S  Filbert,  ot  Philadelphia,  baa  been  awartbd 
the  contract  for  tbe  granite  curb  and  granolithic  pave- 
ment for  approaches)  to  the  Uoveroment  Building  at 
Philadelphia  at  Ills  bid  of  tl>,6W. 

BIDS  FOR  HXATTSO  APPARATTS  AND  JOIXER's  WflRE. 

—Bids  were  opened  at  tbe  Treasury  Department  for 
beating  apparatus  for  the  Albany  Cujtom  Mouw. 
Kwlenc  Tuder  «as  the  lowest  htdder.  at  110.488,  and 
will  pn.lwt.lv  get  the  contract.  Blda  were  also  opened 
for  yoinei'.  Work  on  the  Danville  iVa-i  court  t«tuse.  the 
st  Mil  for  which  waa  Robert  Davidson,  of  this  city. 


I10.7U8. 

City  Hall  Coxthact  Let  — Pueblo,  Colorado,  bas 
contracted  for  a  new  city  hall  to  coat  tlu.894. 
CorBT-HotJMi  Coxteact  Let.— A  saw  contract  baa 

been  let  to  complete  the  court-llAillse  at  T 

ami  tbe  work  Uagam, 


is  to  he  1 


House  in  this  Crrv  - Laborers  are 
tearing  down  the  old  ferry-houat  at  tbe 
foot  of  Wall  street,  to  uieke  rootn  for  the  more  modtrn 
about  to  be  erected  bv  the  Union  Kerry  Com- 


It  ii  im  lei-»i.K..i  mat  idp  A'cot 
the  K  -  k  Island  for  the  pur 
rival,  and  there  isal.i  rea-ou 
Pucltl  -  Is  aa«x-iated  with  the  , 


Norh 

Rivo'CouatructlonCotopany.  the  Prealdent  of  which 
gives  the  following  ncoount  of  the  present  status  of  the 
Ooo*li-iii*1lon  Company  and  the  railroad.  Tbe  author 
It-*!  c  ipital  ts  100.CHXI  shares,  vahlcd  nominally  at  110,- 
IkHl.illay-  The  reA-vipts  to  date  from  bond  subscriptions, 
stock,  etc.,  ti 3.8 Hi,  184. 41]  The  dlshurHwnenta  are 
♦  r.','WH,511 .7U,  having  caAh  aaseta  of  *TtK),«7a.ni. 
Other  resources  are  West  Shore  bonds,  less  subsenp 
linn,  tw^l,  #1*  701. .Val;  balance  due  on  a-insf  ruction 
A  iinisi  iy  sto-  k,  l4.<yi«,!H")-.  total  reaources,  *I4,473.- 
072,oT.  Dslu -t  hnnd  subscriiitioiis  that  may  not  be 
c-ille.-nrl  l«i,l17.\0ls:i)  and  liibilltieA  (i«S,  toill  and  there 
retuniirt  aVAll-lble  cash  asAels  of  »ll,5HW,«3i8l.  The 
eattaattad  cist  of  tlie  e  inti|ete>l  roiol  fnim  Corn- 
wall to  Alleiny  ami  to  the  Oswego 
Canal,  in  Syracuse,  is  (18,781,3711.  of  which 
tb»re  lias  already  men  r*il.l  ♦ll.iA'VJ.Iilfl,  leaving  yrt  to 
Is.  poid  to  eimiplote  the  roAilway,  track,  superstructure, 
I, nil  line,  ami  f"r  all  other  matters,  to  Albany  ami 
Syra'Uw.  »H,1IU,:*IT.  Alter  cianplellitg  tlie  road  to 
Svrscii^i  tin-re  will  bo  in  tbe  treasury  of  the  company  a 
>u-p!n»of  #5f-Sr»7.lirtO  to  h-  applied  on  equipment  and 
fur  c  instruction  west  of  Svracu-e.  Tbe  total  coat  of 
the  rood  from  Cornwall  b>  Buffalo  (oViuble  tracki,  a  du> 
tAnis?  of  H7:t  miles,  with  a  single  track  branch  to 
Ubtm  ii:i  lull"-..  '■-  .-ttiiint.-.l  ,v  >  stu.- <nt.  .  -.  In 
■  In  II. lit  tbe  cost  .it  -|ii indent.  (HI. loll.lkKJ.  Of  th  ■ 
amount  there  htiA  nlr<-adv  tss-u  exfsneiod  the  sum  of 
El  1,10».k:k».  llaliii.i---  i  -quir.-l  to  lie  ►(irnt  to  Itiitsliand 
equip  1"  Kuffaln,  ril.'sVi.lrtl.  The  pr.-s.-nl  availalae 
.-i-li  t.  .  .to  -  -  !  tii  I '  .itAtri 't:  in  Oimnanv  spplioahle 
t  •  this  work  aie,  as  bcf.>-e  st«te.|.  41 1  .oils.ltst,  leaving 
a  talance  of  (11,481.5.18  which  will  still  be  required  in 
order  to  complete  and.  equip  Urn  whold  roatd.  To  pro- 


Totals.  »:  States   70  UI74  IS 

Total,  Jaa  I  to  Aug  31   T.ut*  tr.' 

The  month  of  August  has  also  been  notable  aa  a-itneaa 
lisg  ilia  practical  emnpletion  of  two  important  East  and 
West  liniss— the  New  Y..rl, Chicago  and  St.  Louis  Rail- 
way, nlHt  miles  long,  ami  the  New  York.  Idckawanua 
ami  Western  Railway,  over  900  miles.  Great  pragrras 
has  also  been  made  on  another  cotnpetltig  hn  •  to  the 
East,  Ibe  Cbkago  and  Atlantic -upon  ehlch  tbe  track 
ii  now  about  om-nalf  laid— and  on  oOiar  Important  Ihi-ti, 
aueh  aa  the  Northern  Pacific,  Atlantic  and  Pacific, 
S  mthrrn  Pacific.  California  Southern  and  »  veral  other 
great  roods. 

A  Pexea.  Road  Chajiteked. — On  tbe  8lh  a  charter 
was  issued  to  the  SwaCarA  Railroad  Company .  which  < 
prupoees  tb*  conatructton  of  a  8-iwln  line,  ennnvcunu 
with  tbe  Philadelphia  and  Reading  at  Suction.  The 
capital  stock  is  (30.000.  The  corporator-  are  L  S. 
Bent,  Steehon:  Lyman  D.  OinVrt,  Harrison rg.  ami  D. 
F.  Barker,  Philadelphia. 

THE  Usiox  pACirtc  owns  and  opeiate*  8,774  nillea 
of  road  and,  besUeta,  owns  a  controlling  interest  in  the 
Utah  Central  iSSaO  miles),  Nevada  Central  iw:s  miles), 
Ceutral  Branch  |SH8  mileal,  and  will  soon  have  com. 
pteted  tbe  Oregon  Short  line  tHOO  mdeai,  twiking  a 
grand  total  of  r.,t«t  in  the  Union  PaHBc  eyrtein.  ,<op 
t*  thai  work  of  cxb-naion  yet  finished,  Tlie  TVuver  & 
South  Park  line  is  U-tng  built  into  the  Clunnison  district 
of  Colorado  in  -earcli  of  coal,  and  It  is  hinted  that  this 
line  may  be  coiiiitiiml  to  Salt  Lake  If  rival  toads  force 
the  Union  Pacific  to  take  u.e  step  of  self-defense.  It  l> 
intimated  that  a  rood  from  'Frisco,  Utah,  the  terminus 
of  the  Utah  Central,  may  be  built  to  the  Pacific  if 


panv.  Tlie  new  ferry -house  will  he  atmljnr  to  tbe  one 
at  tile  f.^it  of  Montague  street.  Brooklyn.  The  building 
will  have  a  frontage  of  Ik*  ft.,  it  will  be  ISO  ft.  deep, 
and  Its  extreme  height  will  be  70  ft  It  will  be  Unions! 
In  hard  wotsl  Ami  gUt  And  will  be  of  more  elaborate 
worknuuvAtiip  than  tbe  one  in  Brooklyn.  Mr.  George 
Wright,  tbe  Superintendent  of  the  Union  Ferry  Com- 
pany, hopes  to  have  tlie  building  completed  in  three 
moiitha. 

Tbe  New  Eddtatheb  LiOHTHouax  ia  built  of  H,  171 
stontw,  containing  tlU.OItV  cuts*  ft.  or  4,068  tone  of 
ry.  The  amount  of  None  eoutaioed  in  the  tower 
of  the  old  lighthouse  waa  only  MrW  tons.  It  b  bellertd 
thai  the  elteer  weight  of  the  new  tower  will  er  Able  it  to 


e  old  lighthouse  waa  only  uhh  tons.  It  is 
the  fheer  weight  of  the  new  tower  will  er 
stand  a  crniuTerable  force  of  wind  or  wis  . 

oveUiled  above,  below  and  on  all  sides,  and 
is  cemented.  Cp  to  a  height  of  SB*  ft.  above 
nf  high  w.iter  too  tower  ,.  ootid,  wli  tbe  ex- 
f  a  spa.-,  given  to  a  large  water  tank. 


stone  ii 
the  wot  k 
the  level  of 
ceptli.ni  of 


Pa,  is  to  bave  a  (30.000 


factory. 
(i!,7IVi.l 


;<  grow  more 
for  August 


The  eat 
107,  an  Inc 

Ta«  New  Ynajt,  Cuicauo  Ac  8t.  Un:i*  Roan  - 
Brown,  Howard  &  0om  Ibe  contractors  for  the  New 
York.  Chicago  &  St.  Louia  Road,  bave  formally  an- 
nounced tbe  ootui-letlon  of  tlielr  contract.  The  rcovl 
baa  been  finished  nclween  Chicago  and  BnffAln  and 
turned  over  to  tho  railroad  company,  which  has  also 
anient  Kvd  tho  fact  tbut  tbey  take  formal  possession 
ot  tbe  property.  Until  further  orders  all  employes 
will  continue  ill  their  present  |»«itions  under  the 
direclioli  of  Kngltsi-er  Lttcha,  of  the  "  Nickel  Plate," 
who  has  charge  of  construction. 

The  Ciiicaahj  a»u  Arurnc  Raiukiad  has  just  I  men 
comploted.  T mt  road  extends  from  Marioo,  C.  where 
it  connects  with  the  New  York,  Ptauiaylvauia  anal  Ohio, 
to  Chicago,  and  ia  SK7  miles  In  length,  and  will  liava 


LABOR. 

Wages  im  Fi^iiuua  — The  ptinra  for  labor  on  the 
Cumberland  Hound  and  also  on  the  St.  John'a  jetties, 
Kle,,were  for  tho  last  six  mouths  (l.'Jo  to  (1.75  per  day 
for  negro  workmen  and  white  laisArers,  tbe  highest  price 
bring  pawl  to  the  Utter  ami  to  sailors  on  she  stone  boats. 
Mat  builder*  received  $X  to  (lt.Mt  per  day,  tbn  latter 
price  to  lnw.se*.  Jack  carpenters  (80  and  >?..  per 
month,  days  of  ten  houra:  (8  a  night  each  man  was 
paid  tor  uignt  work. 

Brarrox'H  40  stone-culten  working  on  the  new  ay 
of  sewerage  work  nine  lioun  a  day,  and  de 


BRLD0K3 


Tux  River  Po.  between  Pit  via  and  tbe  ana.  was  never 
bridged  bv  the  Romans,  but  within  twenty  years  four 
bridge*  have  been  built  over  It.  These  bridges  are  1  ,»»J. 
S.TOO.  1.IWI0  and  l.aiS  ft.  long  respectively,  and  are  all 
Irou  girder  bridgi^. 

H'nta.c  cnAimca  Grasted. — A  Charter  waa  issued 
last  Tmsdav  fiw  the  McKeeepnrt  At  Y.nghiogheny 
for  a  bridge  at  Yongtiiogbeiiv 


Pa 

.  in  1 1, i.  atvi; 

Btnu»tito  a  M  ass. 


Hrvlgo  I'omiwnv 
— i.OOO. 


-The  New  Umiioii  North 


em  ltallroad  Company  ta  driving  piles  at 
hrldgo  in  Amherst  for  a  foundation  for  a 
bridge  to  take  tb,  otace  of  the  trestle-work 
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ENGINEERS  AND  ENGINEERING  IN  OTHER 
LANDS. 


The  extraordinary  growth  of  the  port  uf  Libmu, 
U  due  to  various ciium-*.  I  nr  Russian  Government 
is  averse  to  having  the  great  wheat  trade  of  Eastern 
Russia  seek  KiunigsberK  ami  Sietlin,  especially 
protective  tariff  nf  Germany  went  into 
The  town  Kseif  has  alH>ut  lfl.OOO  b> 
,  and  lies  in  a  neck  of  land  aboul  l.Ono 


some  ten  miles,  and  is  nearly  1},'  miles 
It  communicate,  with  the  Baltic  by 


certainly  rank  as  the  greatest  engineering  under- 
taking that  the  world  has  ever  seen  ;  for,  accua- 
torued  as  we  are  to  wonders  in  these  days,  few 
will  believe  in  the  practicability  of  such  a  road. 
Home  3.000  specimens  of  the  bottom  and  tower 
strata,  have  been  examined.  Chalk  Is,  as  might  be 
expected,  the  principal  substance.  Between  the 
upper  chalk  and  the  gault  is  a  thick  bank  of  gray 
chalk,  which  is  impermeable.  Here  and  there, 
however,  there  are  springs  of  fresh  water .  Two 
wetU  have  been  sunk,  and  a  gallery  at  a  alight 
incline,  and  almost  in  the  vertical  plane  of  the  pro- 

The  geological 


An  Austrian  patent  for  an  explosive,  which  is 
said  to  offer  lean  danger  than  others  in  use  lias  just 
expired.  It  was  taken  nut  only  a  year  ago  by 
Koeppel.  The  inventor  claimed  for  it  that  it  is 
cheaper  than  any  other,  gives  no  injurious  smoke 
or  gases,  and  does  not  explode  from  concussion  or 
friction.  It  is  manufactured  in  two  kinds,  of 
which  the  following  la  the  composition.  No.  1  is 
specially  adapted  for  hard  rocks,  basalt,  etc.;  and 
No.  3  for  sandstone,  lime,  etc 

No  S, 
Pans. 

« 
94 

3  50 

n  oo 


Xo.  L 
l',i,U 

Saltpeter  US 

Soda    If) 

U.-rn-i!  .j_![,tiiir  ,      .   11 

Sao.liart    u  DO 

<  'IiUjuuu  of  potash  -   0.60 

Charcoal   fl 

Sulphate  of  seas     «.B  6 

FTiaMstr  of  uollsh    BJM   

R»6iieJ  «tt|»r      .   S.Sa  ...... 

Flcrta  sckl     I  2J  Life) 

too  lOu 

Each  ingredient  is  finely  pulverized  and  pateed 
.  through  a  sieve,  then  mixed  in  u  mixing  cylinder 
]  of  copper  or  wood,  until  the  sawdust  ia  hardly 


1 10  to  13  percent  of  v 
!  added,  and  the  whole  stirred  t 
formed. 


RECENT 


Flo.  1. 


INVENTIONS  PATENTED  DURING 

THE  : 


he  pool  of  Libau  is  ak«>  in 
otd  of  Tiistnan,  which  is 
The ri vera  very  insignifl- 
cant,  and  does  not  bring  any  detritus  down  to  the 
channel.  The  harbor  works  liavs  been  going  <n  for 
years,  but  new  plans  are  now  to  be  execut.-d.  The 
width  of  the  port  is  some  130  feet,  and  the  depth  at 
average  water  some  Id  feel.  The  channel  was 
formed  by  pile  planks.    Two  rows  of  piles  were 


to  the  two 


at  fk*  am 

»»'n>    ...      .   30. SO 

HUUk-  level  At  runnlnc  w»r*r*  at      Kl  in  dejtth,  or   i.07 

Averse?  suUe  level  test  2-1.  V)  m.  depth,  or   8.90 

The  Itourdaloee  leTH  Is  at  '27.033  in.  depth,  or   3. 17 

Greenish  chalk  was  met  with  lo  the  depth  of  SI.- 
79,  met.  with  very  hard  nodules ;  at  this  latter 
depth    the  chalk  termed  "  Rouen "  was  come 


EXCAVATING  MACKtNE. 

This  improvement  consists  of  a  wheeled  fr 
ring  slower  skeleton  drum,  and  which  is 


cnrrving  a  lower  akelet 


no.  z. 

level:  caissons  ailed  with  gravel  and 
clay  were  then  placed  on  top.  The  entire  wall 
nv»de  was  protected  by  a  number  of  post* 
together  by  longitudinal  sleepers.  This 
strengthened  by  wooden  braces,  was  not 
'-right  and  it  broke  down  in  several  places. 
The  jetties  which  are  in  the  open  sea  are  laid  on 
caissons  filled  with  etooe  or  on  enrockments. 

The  Russian  government  has  resolved  to  have 
several  improvements  made:  tlie  deepening  ut  the 
roadstead  to  7.83  met.,  si  entry ;  to  have  new  quay 
walls;  new  bssina;  prolongation  of  the  south  jetty, 
an  1  to  have  two  breakwaters  with  two  passages  of 
15.34  m.  each.  Tne  object  of  these  {breakwaters 
is  to  create  a  maritime  current  that  will  be 
sufficiently  powerful  to  prevent  the  formation  of  a 
bar,  and  to  protect  the  entrance  of  the  port  so  as 
to  dredge. 

Kig.  1  shows  an  enrockmeni  which  is  to  be  made 
so  as  to  strengthen  the  western  bank.  Fig.  '£  and 
3  s re  cross  sections  of  the  proposed  breakwater. 
Curiously  enough,  however,  the  good  citisens  of 
Libau  nave  so  energetically  protested  against 
building  these  hreakwnters  that  the  government 
jection  ia  that,  by  weakening 
of  the  tides  in  the  (sirt,  these 
icilitatc  the  formation  of  ice  in 
the  basins  in  the  winter,  and  free*  up  Libau, 

Despite  the  prohibition  issue  1,  the  works  on  the 
great  tunnel  between  England  and  Franco  are  still 
If  this  work  be  carried  out,  M  vriU 


I  with 
the  depth. 

Quite  a  large  amount  or  machinery  ia  established 
oo  tbe  French  side,  and  everything  completed  for 
the  ooring  machines,  which  are  now  being  put  op; 
Lbe 


the  axles  and  the  rim*,  and  on  each  end  of 
axle  with  small  bent  knives.  The  knives 
fastened  to  tbe  bucket*  at  t  he  outer  central 
A  horizontal  cylindrical  r  eeptacle  having  a  ro- 
tary liottoin  and  revnlvmg  8-ahapcd  arma  receives 
the  earth  from  tbe  buckets,  which  is  then  thrown 
out  of  the  opening  in  the  tides  of  Hie  receptacles 
by  centrifugal  force.  The  machine  it  driven  by 
steam  power  located  on  the  frame. 

VARIABLE  SBLr-AIUtSTI.NO  KS01NE. 
This  novel  engine  is  of  the  double  cvlindcr  type, 
with  the  cylinders  arranged  at  an  angle  of  45'  from 
each  other.  In  combination  with  each  cylinder 
is  an  unattached  auxiliary  piston-head  or  follower, 
having  valves  with  projecting  stems,  whereby  tbe 
pressure  on  opposite  aides  of  tbe  suxilisry  bead  is 
equalized,  and  the  length  of  the  piston  stroke 
automatically  changed  or  adjusted  to  the  throw 
of  a  variable  crank  ;  that  K  a  portion  of  the  im- 
prisoned steam  in  permitted  to  escape  when  it 
comes  in  contact  with  U.e  cylinder-head,  and 
increased  length  of  piston  stroke  obtained. 

SEW  FIRE  ESCAPE. 

In  this  improvement  one  end  of  such  of  a 
of  vertical  ladders  ia  fastened  to  a  folding 
and  the  other  end  to  a  small  platform 
the  opening  in  the  main  platform.  A  pawl 
secured  lo  a  knee  lever  engages  with  a  ratchet 
wheel  on  the  roll,  on  which  the  ropes  for  foldii  g 
and  unfolding  the  frame  are  wound.  Pulling 
on  side  ropes  which  are  attached  to  the  knee- 
levcr,  releases  tbe  pawl  from  the  ratchet  and 
allows  the  frame  to  be  folded  and  unfolded. 
When  folded  the  frame  ia  flat  against  the 
building. 

BAILWAY-RATL  OX'ARD. 
A  recent  invention  provides  a  metallic  guard 
consisting  of  an  upright  shield  baring  a  Hanging 
base,  the  ends  being  bent  inward  and  adapted  10 
fit  between  the  upper  edge  of  tbe  nils  and  its 
prnjectmK  bote,  and  is  held  in  place  by  engaging 
the  flange  under  the  spikes. 

oas  rxarxE. 

A  late  Englith  i 
having  a  pow 
a  rylinder  for 
charge  for  the 
provided  with  a 
the  two  pistons 
transfer  of  tin 


nr 

preparing 


Fio,  3.  Section  of  Breakwater. 

gallery  No.  1,  working  on  a  diameter  of  8.18  m., 
awl  at  M.M  m.  below  low  water.  Tl 

at  73  m.  in  the  well. 


and  compressing  the 
cylinder.  It  is  also 
t^t  valve.  The  cranks  of 
»  valve  which  tcgulate*  the 
rom  the  compression  cylin- 
der direct  to  the  power  cylinder  are  arranged  lela- 
tively  to  each  other  and  to  the  exhaust  valve,  so 
that  the  latter  remains  open  during  about  the 
first  nine-tentha  of  the  return  stroke  of  the  power 
piston,  and  then  closes.  The  charging  of  lb* 
power  cylinder  with  the  compressed  gaseous  mix- 
ture is  then  effected  during  about  the  last  one- 
tenth  part  of  tbe  said  return  stroke  of  the  power 
piston  and  about  the  one-tenth  first  part  of  the 


RAILWAY  CROSHTXO  ALARM  AXll  SUOKAL. 
In  this  invention  the  end  of  a  tread  lever  works 
in  a  notch  in  the  track  rails,  it*  outer  end  support- 
ing a  rod  which  operates  a  bell  crank,  to  which  is 
secured  the  signal  connection.  The  treadle  is  car- 
ried into  or  out  of  operative  position  through  a 
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■tiding  wedge  piece  actuated  by 
wheels  through  rock  ahafu  connected  thereto. 
WAaanramN.  D.  C.  F.  B.  Brock. 

THE    FLEU8S    PATENT     BREATHER  FOR 
WATER,  NOXIOUS  OASES.  OR  SMOKE. 

The  record  of  the  earlier  attempts  to  provide 
some  artificial  supply  of  air  to  diver*  under  water 
ia  very  unsatisfactory.  The  invention  of  the  div- 
ing bell  is  generally  assigned  to  the  sixteenth  cen- 
tury, but  not  till  the  year  1779  was  it  practically 
employed  in  civil  engineering  operations.  In  that 
y  ntr  Kmeaton  used  it  in  repairiDg  a  bridge  at  Hex- 
ham. Northumberland.  England. 

In  1838  Mr.  SUjbe.  of  the  now  well-known  flnu 
of  Siebe.  Gorman* Co., 
the  Open  Diving  dma,  in 
into  the  water  from  underneath  the 
jacket  and  the  water  reached 
of  the  diver's  mouth,  so  that  he  bad  to  work  in  a 
vertical  poaltlun,  the  air  being  supplied  from  air 
pumps  with  three  cylinders  8  in.  diameter  and  0 
in.  stroke. 

About  1H38  Mr  Siebe.  unserving  the  danger  at- 
tending the  use  r.f  the  open  dress,  introduced  his 
invention  of  the  close  dma  and  helmet,  which  is 
the  present  form  or  diving  dma  used. 
In  1880  Mr.  Fleuaa  conceived  the  idea  of  dispens- 


London  Time*:  "  Alexander  Lambert,  a  thoroughly 
experienced  diver,  who  has  been  employed  by  me 
here  for  some  month*,  offered  with  a  Kleuss"  dress 
to  do  what  was  wanted.  On  <he  10th  inst.  Lam- 
bert walked  1.U30  ft.  up  the  headings,  pulled  up 
two  rails,  abut  tw  u  sluicra  and  closed  an  iron  door, 
having  been  away  for  an  hour  and  a  half  wholly 
cut  olT  from  signal*."  Lambert  himself  wrote: 
"  Tbis  work  was  accomplished  after  nuiny  unsuc- 
cessful attempt*  with  the  ordinary  geur,  for  I 
found  it  quite  impossible  to  get  np  the  heading  in 
consequence  of  the  great  length  of  air  pipe.*' 

In  the  case  of  the  last  blow-out  at  the  Hudson 
River  Tunnel,  where  the  dre-a  was  used  for  a 
week  by  the  men  employed  on  the  works,  and  not 
by  profwiniial  divers,  the  Shallow  water  dress 
doing  away  with  the  helmet  was  found  to  be  of 


air  waa  rushing  out.  and  could  get  his  head  into 
places  where  it  would  have  open  impossible  to  get 
it  with  the  helmet  on,  thereby  stepping  many 
leaks  lhat  the  ordinary  diver  woidd  have  had  to 
have.    (See  testimonial  appended.) 

The  Noxious  gas  apparatus  is  also  worn  in  the 
form of  a  knapsack,  with  a  face  mask  which  is 
made  alr-tii^hl  by  ineaua  of  an  air-cushion  and 
broad  strap*,  nt  the  back  of  the  he-id:  and  much 
valuable  work  has  Urn  dune  and  many  lives  saved 
with  tbis  ppparntus,  notably,  at  the  Seaham 
Colliery. 

The  following  is  an  extract  from  the  I're- 


died  after  coming  to  the  sm-face  from  the  foul  gas 
he  had  inhaled. 
The  same  apparatus  is  invaluable  for  entering 
etc.  Vie  leave  our 
of  Urea  that  might 
lie  prevented  If  such  an  apparatus  were  at  hand  in 
our  manufactories,  stores,  warehouses,  theatres 
and  hotels.  At  the  alarm  of  tire,  smoke  is  gen- 
erally the  first  thing  perceived:  should  a  persoi 
he  able  to  penetrate  that  smoke  a  hueket  of  water 
would  do  in  most  cases  what  the  fire  brigade 
very  often  cannot  do  when  it  arrives,  as  the  fire 
has  completely  got  the  mnstery  and  the  result 
may  be  total  i  uin. 

The  combined  apparatus  is  (specially  useful  on 
shipboard,  as  access  can  be  obh 
screw  propeller,  or  to  a  leak  in  a  f 
ment,  or  outside  the  vessel;  and  for  a  fire  in  the 
hold  of  a  vessel  it  would  he  invaluable,  as  the 
smoke  which  precedes  the  bursting  out  of  flame  in 
llieee  cases  is  proverbial.  These  apparatuses  can 
be  used  by  any  person  after  alight  instruction, 
their  manipulation  being  both  easy  and  effectual. 

On  Thursday  evening  we  witnessed  a  text  of  the 
Fleu«s  breather  in  smoke,  given  by  Mr.  Itrown  at 
the  Repair  shopof  the  New  York  Kire  Department, 
180  W.  3d  street,  in  presence  of  Chief  Shay,  sev- 
eral other  officials  of  the  department,  a  city  alder- 
man and  some  newspaper  reporters.  In  a  na 
brick  cell  dense  smoke  from  burning  rags  and  i 
,w»s  produced  and  < 


that  is.  absorbing  all  the  carbonic  acid  which  is 
given 

ge»,wbich  ia  retained 
necessary  amount  or  oxygen,  the  oxygen  being 
carri.il  in  a  cylinder  at  the  bottom  or  the  knap 
sock,  in  a  valve  attached,  so  as  to  Is-  used 
easily  by  the  diver,  who  administer* 
the  oxygen  as  be  requires  it.  In  thi*  dies*  the 
diver  has  bis  life  entirely  in  his  own  hands,  every- 
thing being  at  his  command,  and  he  is  in  no  fear 
of  those  pumping  air  to  bim  (as  in  the  ordinary 
dma  used)  going  to  sleep  or  stopping  to  right  — 
case*  that  have  actually  occurred,  resulting  in  the 
diver  hwing  his  lire,  and  it  will  be  readily  under- 
stood that  under 

nsing  with  the  air  tubing  is  of 

To  meutiun  one  in- 
s  of  this  apparatus  ia  shown: 
in  the  Severn  Tunnel  Works  being  constructed  for 
a  railway  between  Bristol  and  South  Wales,  a 
heading  had  been  diiven  under  the  bed  of  the 
river  from  the  shaft  on  shore.  At  about  a  quarter 
of  a  mile  from  the  shaft  in  this  heading  was  an 
iron  door  which,  after  the  works  had  been  acci- 
dentally flooded,  it  was  essential  to  shut  before 
pumping  out  the  water  r-mild  be  accomplished. 
Many  fruitless  attempts  to  do  tbis  wen?  made 
with  the  ordinary  diving  gear,  failure  being  due 
1,0  the  impossibility  of  the  diver  dragging  along 
with  him  so  great  a  length  of  air  pipe.  In  a  letter 
dated  Nov.  19,  KM,  Mr.  T.  A.  Walker,  the  con- 
rfor  the  tunnel,  wrote  to  the  editor  of  the 


llmimiry  Keix.rt  of  Her  Majesty's 
appointed  to  iniiuire  into  a-cident*  in 
the  possible  means  of  preventing  their  occurrence, 
or  limiting  their  disastrous  consequences :  "On 
one  important  subject,  namely,  the  possibility  of 
enabling  men  to  enter  and  to  curry  light*  into 
deadly  gases,  or  even  under  water,  we  have  lately 
examined  the  various  contrivances  of  Mr.  Ktcusa, 
ror  enabling  men  instructed  in  their  use  effectually 
to  prosecute  their  work  under  a  considerable  dep'h 
of  water  or  amidst  the  mcst  deleterious  vn|s>rs. 
In  the  workings  of  the  Maudlin  Scam  of  the  Seaham 
Colliery,  which  contains  an  accumulation  of  dan- 
gerous Rises,  resulting  from  the  calamitous  ex- 
plosion of  September  laat,  the  portable  breathing 
apparatus  of  Mr.  Kleins  and  his  protected  lump 
have  now  been  employed  for  mime  wi-ck*.  Their 
application  in  the  n-opening  of  the  works  has  been 
of  great  advantage,  and  has  inspired  much  confi- 
dence in  tb.iso  engigcd  in  th<"*>  critical  opera- 
tions." 

At  Killing-worth  Colliery,  where,  by  the  falling 
in  of  a  shaft,  nine  men  and  a  boy  -vcre  entombed, 
on  trying  to  enter  the  mine  by  a  disiisied  shaft, 
the  air  wa*  so  bad,  through  the  ventilation  being 
stopped,  that  the  ordinary  safety  lamps  would  not 
burn.  Tim  Flcus*  breathers  and  lamp*  were  sent 
for  from  Seaham  Colliery,  which  was  nearer  than 
London,  ai>d  ibe  m.-u  were  rescued,  having  been 
If  bourn  entombed;  and  to  show  how  narrow  an 
escape  they  liad,  and  how  nece.s>ary  it  i*  that  -ueb 
should  be  kept  handy,  one  of  the  men 


in  this  dense  atmosphere  of  smoke  and  heat  with- 
out .«.  chance  fur  communication  with  the  outside 
air  for  over  thirty  minutes,  which  was  considered 
a  te>.t  fully  aa  good  as  a  more  lengthy  one  would 
he.  No  (icrson  unprovided  with  artificial  aid  to 
breathing  could  have  endured  such  an  atmosphere 
for  three  minutes.  The  lireinen,  rather  apathetic 
at  first,  were  well  pleased  at  the  test,  and  became 
quite  Interested  after  seeing  it  carried  out.  The 
Fleuga  lamp  was  taken  into  tbe  cell  by  Mr.  Brown, 
and  elicited  the  warm  commendation*  of  the  fire- 


Thev  are  manufactured  by  1  

Co..  of  London.  Eng..  whine  agent,  Mr.  J.  B.  Brosrn. 
is  uow  in  tbis  country,  and  can  be  addressed  at  81 
East  Tenth  street.  New  York. 

THE  E.KOUSII  CllASSEL  TTSSEL  ASD  CARDOMC  ACID 
OAS. 

i uoniton  7Ynr«,  May  A.  iw:  i 
To  f  Ac  Editor  of  Utr  Tinier : 

Hnt:  With  reference  to  the  proposal  which  my 
excellent  friend  Dr.  Siemens  Is  reported  to  have 
laid  before  our  military  authorities,  would  von 
permit  me  to  describe  a  small  experiment:  Com- 
ing down  here  from  London  to-day.  on  a  |«trl  of 
the  line  where  our  speed  was  about  :*l  mi'i— an 
hour,  I  took  out  my  watch  and  determined  how 
lung  I  could  hold  my  breath  without  inhalation. 
By  emptying  my  lungs  Verr  thoroughly,  and  then 
charging  them  very  fully,  I  brought  Ihe  ;ime  up 
to  nearly  a  minute  and  a  hair.  Ia  tlu*  interval 
I  might  have  been  urged  through  more  than  a 
half  mile  of  carb.mic  acid  gnu  with  no  injury  and 
with  little  inconvenience,  to  myself,  Indeed,  sup- 
posing the  tunnel  to  be  entirely  filled  with  car- 
bonic acid  gas,  I  have  sufficient  confidence  in  my 


Digitized  by  Google 


AMERICAN    CONTRACT  JOURNAL. 


.i.^it  that  in  nix  hour*  h«*  wouli. 
.'an*  of  nemlinif  tnjope*  s.i(y-ly 


friemis  ability  to 
be  able  to  devise 

through  iu  The.  problem  of  aupptgtng  freah  air  to 
prrtona  aurrtntndrrf  by  an  irreapirabfe  atmoaphere 
ha*  fa-en  aJreaiiy  mA^ad  bjf  Mr.  Fleuss  and  other* 


ready 
May  2. 


Jons  TY.HDALL. 
New  yora.Sevt.Wb,  188». 

J.  B.  Brown,  .Esg.: 

My  Dear  Sir:  In  oar  recent  Note  out  at  tti« 
heading  or  uur  works  on  this  side  of  the  river,  and 
the  usual  inflow  of  walrr,  we  found  your  Fleuss 
diving  apparatus  of  rery  great  service  in  n-g*in- 
tug  control  of  the  heading.    Our  workman,  al 


though  no 
efficiently 


those  officers  who  serve  an  instructors  at  the  Naval 
Academy,  and  to  those  who  are  at  the  Naval  Oit- 
«ervatnry.  Nautical  Almanac  Office,  in  the  Const 
Survey  and  in  the  several  bureaus  at  the  Nstv  De- 
partment, etc.  It  has  been  said  that  the  worst  use 
to  which  a  man  can  be  put  is  to  hang  him.  Cer- 
tainly DO  educated  officer  can  he  put  toa  worse  use 
than  on  M  waiting  orders. "  when  he  is  of  no  use 
whatever.  To  put  any  Hue  offloer  on  "  waiting 
orders'"  should  be  a  last  resort,  the  ntiwiiy  for 
which  should  he  plain.  Take  a  lieutenant  for  ex- 
ample, who  gets  f 1 ,800  on  "  waiting  orders  "  when 
he  Is  absolutely  dnul  to  the  service  for  the  time  be- 
int,  and  $2.00(1  on  shore  duty,  when  the  education 
which  the  country  has  generously  given  can  be 


not  accustomed  to  its  use,  worked  it  very  I  utilised  to  the  utmost.  Here  »  *1.W0  for  doing 
y  ami  successfully.  I  shall  try  to  secure  i  nothing,  and  $3,000  for  doing  something,  and  if 
and  keep  on  hand  ready  for  such  enier- ,  that  something  cannot  be  made  worth  more  to  the 


gencies  in  tbe  ruture.  It  speaks  loudly  for  itself 
when  the  occasion  arises  for  its  use.  Trusting  we 
shall  not  have  occasion  to  use  one  for  some  time  to 
,  I  remain.  Yours 

D.C, 


HOW  TflK  orTlCB  WAS  ESTABLISHED. 


luntry  than  the  (400  per  annum  difference  <tl  10 
perdieuj).  there  oturl  indeed  be  something  "  rotten 
in  Denmark."  Our  navy  should  be  small,  but  no 
smaller  than  will  provide  an  expansive  nucleus  for 
a  war  footing,  and  it  becomes  neoeasary,  thcrfore, 
to  prnvs  kiwi  warrant  for  its  existence  on  such  a 
basis,  and  this  is  found  in  the  fact  that  the  urHcers 
can  be  made  as  useful  in  peace  aa  in  war.  This  Is 
The  Hydrographic Office  '  *  a™"'0*  country,  and  naval  officers  should  be 
encouraged  to  help  tbe  growth  rather  than  to  be 
drones  sapping  the  public  purse.  The  country 
will  discover  after  a  while  that  such  places  as  tbe 
Hydrographic  Office  can  provide  useful  work  tor 
the  talented  graduates  of  the  Naval  Academy,  and 
will  then  insist  on  a  stoppage  of  this  tad  practice 
of  ■'  waiting  orders"— in  pay  and  out  of  practice. 
A  few  years  ago  it  was  difficult  to  find  naval 
officer)  experienced  In  surveying,  but  so  far  if  this 
from  being  the  case  now  that  any  mun  of -war 
afloat  can  be  ordered  to  proceed  immediately  to 
surveying  duty,  with  the  surety  that  there  are  ex- 
perienced surveyors  on  board  who  have  done  field 
work  in  Hie  navy  or  coast  survey,  or  both, 
to  this  duty  ve**-l»  are  constantly  being  put, 
WHAT  THE  OFFICE  ACCOstPLtMiex. 
The  Hydrographic  Office.  In  concert  with  tbe 
Bureau  of  Navigation,  of  which  it  is  a  branch, 
up  schemes  of  surveys  and  directs  their 
execution,  prepares  projections,  sifts  plots  and 


Wa-mhixiiton,  Sept.  11 
°'  *he  *j»vy  '»  a  department  of  'our  "naval  service 
winch  deserves  to  be  better  known  than  it  fie,  since 
its  usefulness  is  by  no  means  limited  to  the  navy 
proper.  By  sum-  persons  it  Is  sometimes  con- 
founded with  the  coast  survey,  but  the  two 
branches  of  the  service  are  widely  different.  Not 
only  does  the  Hydrographic  Office  accomplish  moat 
valuable  results  in  increasing  the  general  slock  of 
knowledge  concerning  the  navigable  waters  of  the 
world,  but  it  nir.ml.  a  valuable  training  to  a  hire 
number  of  naval  officers,  and  increase*  their  fitness 
for  the  command  of  our  vessels.  The  last  official 
register  shows  that  there  were  in  January  M  offi- 
cers thus  employed.  The  office  is  in  charge  of  a 
oouiuaodorr,  who  has  aa  his  assistants,  one  com- 
mander, live  lieutenant  commanders,  four  lieuten- 
ants and  II  master*.  The  present  chief  la  Com- 
modore De  Krafft,  an  aide  and  experienced  officer,  . 
through  whose  courtesy  the  following  interesting  draws 
information  has  been  obtained  : — 


arranges  the  held  work,  prepares  the  drawings  for 
engraver  or  lithographer,  and  finally  publishes 


The  HvdrographicOffiee.  as  it  now  exists,  was  e»-  ! the 
tabllshed  bv  act  of  Congress,  approved  June  xl    »*■  chart  in  the  best  shape  for  the  navigator.  The 
1808,  which  provided  that  "there  shall  he  a  Hydra-  I  Division  of  Drawing  and  Engraving  is  intimately 
graphic  Office  attached  to  the  Bureau  of  Naviga-  connected  with  this  branch  of  the  work.  The 
tion.  in  the  Navy   Department,  for  the  improve-  J'11'"1  H» 


lieutenant  master,  or  ensign,  in  charge  of  the  cata- 
logue of  archives,  and  of  the  standard  charts,  and 
acting  as  translator:  two  lieutenant  masters,  or 
ensign*,  engaged  in  tbe  preparation  of  notions.  In 
the  preparation  of  these  latter  tbe  information  is 
grouped,  as  far  as  possible,  so  that  all  relating 
to  one  squadron  may  occupy  a  separate  notice. 
After  being  arranged  by  the  chief  of  division.  It  is 
turned  over  to  one  of  the  officers  whose  duty  it  is 
to  prepare  the  notice  for  tbe  printer,  and  the  latter, 
by  reference  to  an  index  chart  and  tbe  various 
sailing  diiectlons  and  light  lis4*,  ascertai'i*  which 
of  these  is  affected,  and  attaches  this  to  tbe  notice. 
The  latter  ia  then  sent  to  tbe  Assistant  Hydro- 
grapher,  who  scrutinizes  it,  and  afterward  sends 
it  to  the  Hjdrographic  and  British  Admiralty 
chart  rooms,  and  any  error*  or  omissions  in  the 
chart  references  are  corrected.  Finally,  on  a 
requisition  signed  by  the  Hydrographic  and  the 
Chief  Clerk  of  the  Navy  Department,  the  matter  ia 
sent  to  the  Public  Printer,  and,  after  two  proofs 
are  read  at  the  Hydrographic  Office,  It  is  issued  to 
the  various  squadrons,  navy  yards,  agents,  and  to 
any  shipmaster  who  may  write  for  a  c>py. 
ax  rnorhoim  amount  or  work. 
While  the  notices  are  in  preparation ,  the  various 
charts  and  light  lists  which  may  be  affected  are 
corrected  to  correspond,  and  after  publication  the 
notices  are  cut  Into  slips  and  the  1  titer  pasted  In 
the  bonks  of  sailing  directions  opposite  the  pages 
to  which  thoy  relate.  Twice  each  ye  ir,  on  the  1st 
of  January  and  the  1st  of  July,  a  supplement  to 
each  light  list  is  published,  containing  all  changes 
for  the  previous  six  months.  These  changes  are  so 
numerous  that  even'  two  or  three  years  a  new  edi- 
tion of  each  of  the  "six  numbers  of  the  light  list  is 
prepared,  affording  navigators  n  complete  and  ac- 
curate description  of  all  tits  lights  in  the  world. 
The  Danish,  Swedish,  Norwegian,  German,  Dutch 
French.  Spanish,  Austrian ,  Portuguese  and  Italian 
notices  require  to  be  translated:  tbe  Russian  are 
published  in  French,  and  the  mare  important  Chi 
neae  and  Japanese  notices  are  received  aires  Jy 
translated  into  English,  and  all  the  others  are  pub- 
lished in  that  Language  with  the  exception  of  ihe 
Turkish,  which  are  also  in  French.  Daring  the 
fiscal  veer  ending  June  90,  18"!,  this  division  pre- 
pared "118  notices  to  mariners  and  85  hydrographic 
containing  from  one  to  fifty  page*  and 


other  divisions  may  be 


follows  :  Up  to  the  present  time  SIS  different 
harts  have  been  published  by  the  Hydrographic 
.  with  but  few  exceptions,  are  of 
of  the  United  Slates,  charts  of  the 
ports  being  made  by  the  Coast  Survey. 


Office,  which. 


els  of  the  United  These  charts  are  constantly  being  corrected,  as 
use  of  navigators  tue  «*»'»  for  correction,  contained  in  "  Hydro- 
aim  of  the  Hydro-  graphic  Notices  "and  "  Notices  in  Mariners,"  comes 


men t  of  the  means  for  navigating  safely  tbe  ves- 
sels of  the  navy  and  of  the  mercantile  marine,  by 
providing,  under  the  authority  of  the  Secretary  of 
the  Navy,  accurate  and  cheap  nautical  charts, 
sailing  directions,  navigators,  and  manuals  of  in 
etroctiou.  for  the  use  of  all  vess  " 
States,  and  for  tbe  benefit  and 
generilly."  etc.,  etc.    It  ia  the  aim  of  the  Hydro-  _ 

graphic  Office  to  make  this  country  independent  into  the  office.  All  bars  to  the  sufe  navigation  of 
of  foreign  sources  of  supply  in  providing  charts  I  *he  waters  and  harbors  of  the  globe,  all  change*  in 
and  other  hydrogTaphic  information  to  our  navy  |  the  outlines  of  the  various  c  lasts,  all  discoveries 
and  mercantile  marine,  and  to  co-operate  in  the  i  °*  dangers  and  doubtful  dangers  in  tbe  oceans, 
emulation  of  all  knowledge  that  may  lie  useful  to  ■  streimsand  harbors  of  all  countries, and  allchangcs 
navigators.  This  information,  in  the  main,  takes  l"  lights  and  lighthouses,  fog  signals  and  buoys 
the  form  of  charts,  book*  and  notices.  Eich  of  •*»  noticed  on  all  charts  affected  by  them,  and 
the  great  maritime  powers  has  its  hydrographic  these  constant  corrections  on  numerous  charts 
depot,  and  between  these  there  is  constantly  going  k«"P  •  eorce  of  three  naval  officer*  and  one  civilian 
on  a  free  exchange  of  all  new  dam  deemed"  of  suf-  draughtsman  in  the  Chart  Division  constantly  eui- 
ficient  importune*  for  publication.  Let  each  •  ployed.  This  work  is  sufficient  to  keep  at  least 
strive  to  bo  independent  of  the  others  in  respect  I  double  this  fore*  employed  all  the  time-  All 
of  what  is  already  known:  hence,  when  a  chart  is  ,  United,  States  vessels  of  war  are  supplied  with 
published  from  an  original  survey  made  by  one  tbeircbarts  directly  from  the  Hydrographic  Office, 
depot,  it  is  the  object  of  other  depots  to  publish  •  Merchant  vessels  get  their  charts  from  agents  in 
this  chart  in  its  own  way  for  the  benefit  of  its  the  several  seaports  on  our  Atlantic  and  Pacific 
own  country.  It  is  'hus  seen  that  the  work  of  our  coasts  for  simply  the  cost  of  the  paper  and  printing. 
Hydrographic  Office  is  not  confined  simply  to  tbe  fbixtrd  AND  raoToosAPHKD  charts. 

publication  ol  its  own  hydrographic  surveys,  and  All  American  charts  are  printed  in  the  Printing- 
It  is  a  fact  that  the  greater  number  of  our  chart*  Room  of  the  Hydrographic  Office,  from  plate  en- 
are  derived  from  foreign  sources.  The  vast  amount  graved  from  the  original  surrey*  by  our  own  naval 
of  labor  and  detail  involved  in  this  scheme  at  at  officers.  The  demand  tor  these  charts  is  so  great 
once  apparent  to  those  who  have  had  experience  '  that  a  force  of  four  printers  is  kept  constantly  eui- 
in  surveying  and  "bringing  up  the  work;"  but  it  is  ,  ployed.  Most  charts  from  Britiaii  or  other  foreign 
probable  that  only  a  vague  idea  rests  in  the  minds  surveys  are  photo-lithographed  by  contract:  but 
of  the  people  at  large  in  reference  to  the  matter,  on  account  of  the  many  difficulties  experienced 
There  is  no  time  when  the  Hydrographic  Office  with  these  charts  heretofore  it  is  now  proposed  to 
could  not  usefully  employ  as  many  officer*  as  the  transfer  them  to  plates.  Copies  of  all  charts  pub 
navy  can  spare  from  other  duties,  and  Ihe  cry  is  fished  by  the  British  Admiralty  and  not  yet  re 
constantly  going  up  for  more  officers.  Since  the  '  produced  by  our  own  office  (a  bout  8,000  iu  number) 
information  to  be  published  is  for  sailors,  they  are  |  are  kept  in  tbe  British  Admiralty  Chart  Room, 


the  best  judges  of  what 


be  given,  and  as 


the  analysis,  or  translation  or  origination  of  the 
work  often  calls  for  the  eqercise  ot  a 


and  are  issued  t« 


is  of  the  United  States  navy  past 


only.   These  charts,  likewise,  are  kept  corrected 
from  ch  :rts  of  later  date,  from  information  re- 
scientific  knowledge,  nava'l  officers  are  especially  ecu.- 1  f  run  United  Stales  vessel*  and  other  reliable 
well  fitted  for  the  task.  authority.   All  of  this  work  is  done  with  care  by 

wore  for  naval  GRADUATES.  skilled  naval  officers  and  draughtsmen,  as  upon 

The  hydrographic  offi  c  fulfils  nniloer  purpose  the  accuracy  of  tbe  charts  depends  the  safety  of 
of  great  value  to  a  countrr  like  ours.    From  the  vessels  and  the  lives  of  the  crews. 

Dtrnita  of  thr  o»ftckrr. 
For  the  proper  performance  of  the  work  In  this 
division  live  officers  are  necessary,  and  about  this 
number  have  be.<n  employed  during  the  past  year. 
Tbeir  duties  are  divided  as  follows:— One  chief  of 
division,  who  has  charge  under  the  Hydrographer, 
"  supervision;  one  lieutenant 
-  lights.  Ibis,  and 


The  Meteorological  Division  of  Ihe  Hydrogi 
Office  has  charge  of  the  collection  of  data 
kinds  pertaining  to  ocean  meteorology  and  of  re- 
ducing this  data  into  such  shape  that  it  will  be  of 
tbe  greatest  use  to  tbe  mariner.  All  national  ships 
are  obliged  to  keep  a  doily  record  of  weather  phe- 
nomena. Beside  which  the  office  has  a  large  corps 
of  vulaalerr  observers  aboard  merchant  ships  of 
almost  every  nationality.  Aa  tbe  logs  are  received 
they  are  inspected  lo  see  that  they  have  been  kept 
according  to  the  required  standard.  If  they  are 
found  to  be  correct  all  data  is  compiled  and  con- 
densed and  laid  aside  for  future  use.  ('hurts of  tbe 
seven  oceans  of  the  world  are  divided  into  five 
degree  sqUBre*.  and  for  convenience  of  reference 
each  square  la  numbered.  After  all  the  data  h*a 
been  grouped  into  five  dozen  squares  it  is  again  re- 
duced, and  a  monthly  mean  for  each  month  of  the 
year  is  obtained.  This  monthly  means  at  times  rep- 
resents the  observations  of  hundreds  of  ships  th»t 
have  passed  through  the  square,  some  only  taking 
a  few  hours  and  others  days.  Four  years  ago  this 
office  published  a  Meteorological  I  'hart of  the  North 
Pacific  Ocean.  To-tbty  it  Im*  in  the  hand*  of  the 
engravers  a  chart  of  the  North  Atlantic  Ocean, 
which  will  be  published  very  shortly.  Data  for  a 
■South  Atlantic  chart  is  almost  ready.  As  the  work 
of  reducing  and  grouping  the  observations 
requires  a  certain  amount  of  technical  education, 
it  is  done  by  our  naval  officers.  At  ibe  present 
moment  there  are  hundred*  of  log  b  >oks  in  tbe 
Navy  Department  that  hove  never  been  examined, 
and  it  force  of  twenty  officers  c  >uM  be  moat 
a  Ivantngeously  employed  for  the  next  five  years 
in  extracting  and  preparing  the  date  for  publica- 
tion- It  is  the  design  of  the  office  to  publish  me- 
teorological charts  of  all  the  oceans,  and  it  has 
been  only  on  account  of  the  lack  of  adequate  I 
to  compile  and  re  luce  the  date  that  it  has  not  I 
more  rapidly  executed.  With  these  charts  at  h 
the  manner  will  be  enabled  to  see  at  a  glance  tbe 
f  hundreds  of  navigators  in  i 


nature  of  its  work,  it  is  one  of  those  nival  institu 
lions  which  provide  a  post-graduate  course  of  prar 
tice  in  the  scientific,  in  itheiiiillcal  and  profes 
sional  principles  taught  officers  at  the  Naval  Aca 
demy,  without  which  an  officer's  knowledge  in 
time  of  peace  would  either  be  " 
to  mere  atutrlct  ideas  which 


ately  applied  In  emergencies.  Incidentally,  it  tn  ly 
be  said  that  the  «aiu »  useful  prac-iee  i,  given  to 


ercises  a  general  supervisor 
.  or  ensign,  in  charge  or 
directions,  and  acting  as 


apect  of  weather  at  sea,  and  will  thus  be  enabled 
to  form  a  good  judgment  of  the  best  route  from 
poit  to  port  in  any  sea  anil  in  any  season. 

LIBRARY  AND  BOOKS. 
The  DivUiou  of  Library  and  Books  has  charge  of 
the  issue  of  hy  drographic  book  publications  of  all 
kinds.  It  also  has  charge  of  the  Hydrographic 
Office  Library  of  reference,  in  which  hydfigraphic 
information  in  all  languages  may  de  fount!.  Dur- 
ing the  yissr  ending  July  SO.  1882.  1.0.11  volumes 
of  sailing  directions  and  8,842  oilier  publications 
were  issued  through  this  division  1 1  authorized 
agents  an  1  to  our  vessels  of  war.  T  i  ee  officers 
find  employment  h»re  in  keeping  tbe  expenditure 
receipt  book*  of  the  office  and  in  c  irreeting 
ete.-.V.  Y.  -  ' 
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way  of  geneinl  illumination  from  a  central  station 
until  the  dynamos  were  started  in  (liis  cily  on  the 
4th  Inst.  This  district  embraces  the  area  bounded 
by  Wall,  Naac-au  ar<l  ripruce  niu'h  and  the  East 
River  :  the  dynamos  are  located  at  No«.  SW  and 
257  Pearl  street.  During  the  early  pait  of  the 
present  week  we  visited  the  general  offices  of  the 
company  at  87  Fifth  avenue,  the  central  station, 
and  also  many  of  the  users  uf  the  new  light. 


EDITORIAL  ANNOUNCEMENTS. 

Ttnu  ot  Bubecrlplton.  Tt>  the  United  jiistea  an.: 
Canada.  %4  per  annum,  lnchidttuT  [.»Iai:>';  all  parta  uf 
Eurupe,  |u,  usyslua  tn  adrnDce  Uemltuo.**  at  the  risk 
of  Uw  subscriber,  unless  ma.  If  by  n-a-u-o-nHl  letter  or  by 
draft .  check  or  P.  O.  order,  payable  U>  flao.  B.  Katvr. 

Xaraaa  «l  Aslvsrttalaa:.— else  bvrh,  l'-l  lines,  one  ronnr 
lion,  $2;  on*  month,  fa  SO,  three  njoslhs.  117:  aU  moeths 
|B0;  one  ysar.  ISO  Hprcla]  rate  for  large  space  and  lev 
tlma  will  be  rlTen  oa  application.  Ad»MUse.n««.ls  inserted 
for  Irw  than  three  month.,  parable  In  sdvanee:  for  longer 


lleatlaai   tn  (he  current  number 
at  the  ofoce  uf  nuhticnUmi  not  later 
r,  anil  aHvenawrofnUi  not  UUt  Uian 


P-Acc 

£air  soars  aoa  Eaciiiwr- 
In,  tn  <  he/  lands  .JUsa* 
Ir.  tell      .........  3S» 

Rccrui  Inveolluna  Pat- 
en al  Durtngthv  P  tse.it 
W-at  . ..  so 

Tli»  rVu*.  Piles!  Brest  t  a 
f  r  Water,  Nosteus 
Oases  or  Books  </««* 

l...<«dl  .TH 

be  Hjilregrnj.hic  Ufloe  .  MS 

L  ThtrAlrrSKST : 

...   fSB 

•  Bdlorm  K.atem  of 
Werir.,  LbttafcT'ir 
rain  lt|  l|  Brooklyn 


I'sos. 

lvr».niil   .tfr 

Sew  Yrek.  Weal  Boor*  * 

BuffiOu  Hall,  a  »  32* 

The  III- torj- arj  Stailatkaof 
Aroervwn  Water  Works  3.8 

Mes.rsi.  Noaee  Mb 

The  Heps rule  newrrace 

rij-.'rli;   32* 

The  Wintere  Mining  Ex- 
pert  aaa 

tuo-mitlc  In.li.ntor  for 
Heteimlatnic  llerl.ilno 

Tlie  320 

^Il'H  f  jl  Kxpetluatutsto 
nrapaj  n't.  BSVQan  by 

KkctrldlJ    (M 

XulM    MB 

jejirrnJ  lalcnkreoce  *!» 


The  boiler  room  is  located  in  the  baneme.il  <>r  the 
buildinic.  There  are  now  in  place  four  Hancock 
&  Wilcox  hoilcr*  and  four  otbrra  are  being  pre- 
pared, which  will  give  an  agrcgate  hnrsc-powcr  of 
3.IXKI,  working  nndcr  a  pressure  of  120  pounds. 
The  four  boilers  are  arranged  in  pairs  faring  each 
other  and  a:  a  sufficient  distance  apart  to  permit 
the  fireman  to  attend  the  furnaces.  The  cual  In 
received  in  bin  -  placed  under  the  sidewalk,  and  is 
then  ahoveled  into  a  trough  in  which  works  a 
screw,  and  which  leads  over  the  first  set  to  the 
apace  between  the  boilers.  The  asliea are  thrown 
into  a  receptacle  under  the  flooring  audconvcyed 
out  by  the  same  plau.  A  Hturterant  blower 
furniabes  the  blast  needed  by  the  boilers,  fresh 
air  for  ventilation  and  for  the  dynamo*,  aa  will  be 
mentioned  later.  Two  smoke  stacks,  one  for  each 
set  of  boilers,  extend  up  through  the  centre  of 
the  building  to  the  roof. 

The  first  and  second  floors  of  the  building  were 
removed  and  an  iron  superstructure  erected 
entirely  independent  of  the  walls  of  the  building, 
and  resting  on  separate  foundations.  On  this  tin ■ 
dynamus  are  placed.  Wo  could  not  obtain  a  sntts- 
factory  explanation  to  our  query  as  to  why  the 
heavv  machinery  in  rapid  motion  was  elevated 
and  the  dead  load  placed  on  a 


PHILADsXFHlA  BCHIXll.  OP  SP.WTHAHB.-  At  the 
meeting  of  the  Homoeopathic  Medical  Society  in 
Hahnemann  Medical  College,  the  secretary,  Dr. 
Mohr.  reported  that  the  recommendations  of  the 
city  in  faTor  of  egg-shaped  sewers  had  been  com- 
plied with  by  Councils,  and  hereafter  all  the  small 
aewe.b  built  would  be  on  tiiat  plau.  It  was  also  re- 
ported that  arrangements  wire  in  progress  looking 
to  the  delivery  of  a  lecture  by  Colonel  Waring 
on  the  sewerage  system  of  Philadelphia,  but  had  not 
yet  been  completed.-/'fci/t»Jef>Aitj  1  inus.  Sept  15. 


THE  EDISON  SYSTEM  OK  ELECTRIC  LIGHT- 
ING. 

A  certain  quantity  c.f  electricity  passing  through 
a  good  conductor  produces  no  physical  effect  on 
the  conductor:  but  a  cowtriction  in  the  conduc- 
tor or  an  interposition  of  n  material  that  is  not  bo 
good  n  conductor  causes  an  effect  analagous  to 
that  of  a  Urge  quantity  of  water  violently  foroed 
through  ■  small  pipe— a  crowding  of  the  particles 
■MOM,  creating  Iriction  and  consequent  heal. 
Upon  this  simple  principle  all  electric  lighu 
operate.  In  both  the  aic  and  incandescent  lamps 
there  is  a  resistance  present  st  the  point  of  Illumi- 
nation, und  heating  occuis. 

It  is  our  purpose  in  what  follows  to  briefly  de. 
scribe  the  recently  inaugurated  Edison  syatem  of 
ele  ctric  lighting  as  now  in  operation  in  this  city. 


r.  1K78.  will,  u  capital  of  1300,000 
i  been  increased  on  two  occasions  until  it  is 
The  company  owns  the  patents  of 
'  A.  Ellison,  and  under  thetn  its  operations 
I  on.  Although  the  lumps  and  dynamos 
of  Mr.  Edison  have  been  extensivelv  used  both  in 
this  and  foreign  countries,  mtulng  was  tried  in  the 


There  are  «ix  dynamos  now  in  position  (this 
number  will  be  doubled  as  sown  as  the  equipment 
is  completed),  the  armature  of  each  being  driven 
by  a  Porter-Allen  engine  having  a  cylinder  di- 
ameter of  11  in.  and  u  stroke  of  18  in.  Tiieee 
are  directly  connected  and  are  exported  to  make 
!W0  revolutions  per  minute. 

The  armature  is  of  the  Siemens  pattern:  lis 
foundation,  or  core,  which  is  built  upm  tbe  shaft, 
consists  of  a  aeries  of  sheet  iron  discs,  separated 
from  each  other  by  luyersof  thin  paper  and  bolted 
firmly  together.  This  method  of  runslructing  the 
armatute,  while  it  has  all  the  advantages  r.f  solid 
iron,  prevents  the  great  loss  uf  power  due  to  in- 
duced or  local  ourreiita,  which  wjuld  bo  present  if 
it  was  one  piece.  The  face  of  the  armature  is 
made  up  of  heavy  copper  Imrs.  having  a  trape- 
xoidal  cross-sceiion.  their  dimensions  being  by 
,Y„  of  an  inch.  To  insure  a  perfect  insulation, 
each  bar  is  wrapped  in  Japanned  paper  and  aejia- 
rated  from  the  iron  core  beneath  it  and  from  its 
neighbors,  by  an  air  space*. 

There  are  the  aauie  number  of  copper  discs  as 
there  are  bars,  one  half  being  at  each  end  of  the 
core.  Each  disc  has  two  projecting  lugs,  one  on 
each  side,  these  lugs  being  placed  nearly  but  not 
quite  diametrically  opposite  to  each  other.  The  e 
are  bolted  together  so  as  to  form,  with  the  iron 
discs  constituting  the  core,  one  solid  mass.  Each 
end  of  every  bar  is  connected  to  one  of  the  lugs. 

Air  from  the  blast  enters  liorixontally  opposite 
tbe  center  of  the  armature,  and.  as  the  spaces  above 
mentioned  permit  of  a  free  circulation  through 
tbe  parts,  all  liability  of  the  accumulation  of  heat 
is  prevented  and  the  capacity  uf  tbe  machine 
greatly  increased.  It.  order  to  resiat  the  centrifu- 
gal force  developed  by  the  high  rate  of  peed,  the 
bars  on  the  armature  are  wound  with  piano  wire 
at  certain  plseew. 

The  commutntor  in  these  dynamos  cona  sts  of 
48  lairs  of  copper  placed  longitudinally  on  the 
shaft  and  separated  from  each  other  by  an  man- 
lating  material  and  connected  with  the  armature 
bars.  So,  each  bar  on  the  commutator  forms  the 
terminus  of  a  continuous  loop  or  convolution 
through  the  copper  rods  und  discs  on  the  armature. 
The  brushes  are  composed  of  oliemato  layers  of 


ia  ITU  inches  in  diameter  and  61 
inches  in  length:  the  armature  shift  is  of  stirl, 
734  inches  in  diameter  and  10  feet  I  inches  long; 
the  commutator  is  12*,  incite* in  diameter  and  IS 
inches  long:  the  journals  ore  8'  2  inches  in  diame- 
ter, 15  incheslong.and  have  Babbitt  metal  Iseurings 
in  pillow  blocks  of  tbe  box  pattern.  Ill  order  to 
prevent  undue  heating  by  friction,  constant  lu- 
brication is  provided  for  and  there  is  a  continuous 
current  of  water  flowing  beneath  tlie  boxrs. 

The  magnet  is  composed  of  two  Inrgv  |sile 
pieces  of  cast  iron,  luiving  semi-cylindrical  faces, 
between  which  the  nrmaturo  revolves.  These 
poles  ate  48 inches  wide  and  «!■ ,  inches  high.  To 
these  poles  are  attached  twelve  cylindrical  cores  of 
soft  it 
wire,  I 

Kour  of  these  cores  are  attached  to  the  lower  pole 
piece  and  eight  to  the  upper.  The  twelve  core* 
are  57  inches  long,  the  eight  upper  ones  hnving  a  di- 
arueterof  8  inches  and  thefour  lower  ones  8  inches. 
There  are  four  soft  iron  keepers,  11  by  8  inches 
securely  bolted  together  and  attached  to  the  cores. 

The  current  frxim  one  of  the  mains  of  the  com- 
mutator pusses  through  tbe  wire  wound  upon  the 
nearest  middle  core,  thence  to  the  one  directly 
above:  then  to  the  one  beneath:  from  here  it  take* 
the  same  course  through  the  othe  r  three  vertical 
in  succession.  Before  entering  the  other  main 
through  a  resistance  which 
the  magnetic  strains  aa 
may  he  needed  by  the  demands. 

A  safety  catch  is  placed  on  each  t 
consists  of  a  break  in  the  eondueting  i 
is  filled  with  a  piece  of  metal  having  a  low  fusion 
point.  Should  any  undue  heating  occur,  this 
metal  is  fused,  and  a  break  thereby  caused  in  the 
circuit,  and  the  main  and  lamps  saved  from  any 
possible  injury. 
Each  of  the  six  dynamo*  weighs  as  follows: 

vm 

Armature  and  Jiaft    fuss) 

Tso  pfllo«  bl'M'sa   1,  40 

 ■Wjjjg 

The  copper  used  in  construction  is  distribute'd  as 
follows: 

Annslurs  hsea   

Artnatura  discs   t.330 

Mak~oe't  wire   LXC 

Total  — iiti 

The  magnet  rests  upon  Insulating  bases  of  cast 
■sine  3  in.  thick.  The  dynamo  and  engine  are 
mounted  on  a  hose  plate  of  cast  ium,  made  in  two 
parts  for  convenience,  and  bolted  together. 

This  bed  plate  is  14  ft.  long,  8  ft.  and  8  In.  wide, 
and  weighs  10.8(H)  pounds.  The  entire  weight  of 
the  steam  dynamo  Is  u%  follows: 

Lbs 

Djnam..    4l,>-50 

Kngine- .      

Base  plant   loan* 

Tutsi   MJM 

After  leaving  the  dynamo  the  current  passes 
through  a  circuit  breaker,  which  consists  of  two 
sets  of  copper  pl.it. «,  the  upper  set  being  so  ar- 
ranged that  it  can  he  raised  free  from  the  lower.or 
deprersed,  so  that  the  plates  will  overltp  and  insure 
a  perfect  contact. 

Tbe  electric  current  from  all  tbe  d)  lumos  is  led 
into  a  common  main,  from  which  bianch  the 
various  feeders  leading  into  the  street  and  wipply. 
ing  the  district. 

A  test  line  leads  from  the  dynamos  to  a  room 
upstairs,  upon  one  wall  of  which  are  grouped  one 
thousand  lamps,  so  arranged  that  any  number  of 
them  can  be  placed  in  the  circuit.  The  current 
from  any  one  of  the  dynamos  can  be  sent  through 
the  test  line  to  the  lamps  and  its 
ascertained,  and  its  real  t 
paclty  obtained. 

Each  of  tbe  dynamos  has  the  nominal  power  of 
a  1.200-light  machine  at  16  candle-power  incand.  r- 
«nee.  This  can  lie  readily  increased  to  1,41X1  lights 
of  the  same  power  without  heating  the  armature, 
or  in  any  way  heating  or  burning  tbe  brushes  or 
This 
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economically,  and  is  due  to  im 
lamp  itself. 

The  mains,  which  may  be  mid  to  collect  the  cur- 
rent I  rmi  i  tlie  several  dynamos,  lead  along  one  wall 
of  the.  room  to  the  front  where  the  connec- 
tion* are  mode  with  the  f«  tiers,  At  this  point  a 
piece  of  low  fusion  metal  is  inserted  in  each  of  the 
barn  of  the  feeders  in  the  tame  manner  and  for  the 
same  purpose  as  already  described. 

In  the  room  above  is  an  indicator  for  keeping 
the  electio-motive  force  within  certain 
The  current  posse*  tin 


in  the  the  cause  has  been  ascertained. 


No  danger  is  pos- 
tbe  lamps  themselves,  aa  the  fracture  of 
the  globe  destroys  the  light  instantly. 


Interior  illumination  by 
may  be  considered  one  of  the  institutions  of  this 
city,  and  judging  from  the  fnvur  with  which  it  has 
been  received,  its  growth  is  only  .1  question  of 
time— a  short  lime  at  tliat.  The  steadlnesx.  color 
and    brilliancy  of    the   light   commend  It  for 


magnet,  before  the  face  of  nhirh  is  an  arm  held 
back  and  away  by  a  spring.  The  ponerof  the 
magnet  depends  upon  ike  electro-motive  force  pas- 
sing through  the  coil.  A  too  powerful  or  too  weak 
current  is  shown  by  the  lighting  of  a  red  or  a  blue 
incandescent  lamp.  Watching  these  lumps,  the 
attendant,  constantly  at  hand,  throws  in  or  re- 
moves resistance  coils  aa  the  ca&e  may  require. 

THE  DIBTRIBlTIKa  SYSTEM. 

The  wcid  "  distributing"  may  tie  aptly  applied 
to  the  method  of  placing  the  electric  current  at 
I  of  the  patrons.  An  iron  pipe  is  laid 
I  through  the  streets,  and  protects  two 
•ylindrical  bars  of  copper,  which  are 
perfectly  insulated  both  from  each  other  and  from 
contact  with  any  outside  object.  At  the  station 
each  of  these  bars  la  connected  with  the  mains 
from  the  machines  aa  already  dcscritird.  These 
bars  enter  an  Iron  box  at  every  |iluce  where  it  is 
desired  to  "tap"  the  current,  and  wires  are 
attached  leading  into  the  house.  Low  fusion 
metal  is  here  again  inserted 
filled  with  an  insulating 
securely  bolted  in  place. 


French  ochre  is  used  for  coloring,  and  is  < 
direct  from  the  importers. 

Mr.  W.  B.  Adams  is  in  charge  of  the  small  i 
of  painters.  This  gentleman  has  bad  much  ex- 
perience in  this  clns*  of  work,  and  is  now  engaged 
in  painting  the  just  completed  Krocoa  viaduct. 

Some  sections  present  ruaDy  difficulties,  and  all 
require  constant  care  and  a  perfect  absence  of 
any  liability  to  dizziness.    The  painters  straddle 

the  cables  working  backward.    When  it  is  remem- 
and  ...  absolutr  freedom  from  ^        &rM , oble6  m  ,Un|  the  ^  of  ,  bar. 

will  endear  it  to  all  lowers  or  pure  re]         „„,     ,  gp(,a,  distance  above  water  level, 

 i     ,     ,  the  operation  of  rt aching  under  to  paint  the  lower 

aide  becomes  one  of  great  nicely.  The  suspender 
rods  are  painted  by  a  man  swung  from  the  cables. 
The  trusses  present  no  s|K-cial  difficulties.  Cnder 
the  floor  beams  a  stout  plank  is  suspended  which 
is  long  enough  to  cover  three  beams.  Hix  men. 
one  upon  euch  side  of  each  b*>am,  sit  upon  the 
plank  and  work.  Ity  this  means  a  man  only  paints 
the  surfaces  which  face  him.  The  plank  is  shifted 
in  a  direction  parallel  to  the  beams.  A  close  in- 
spection of  the  work  already  done  failed  to  reveal 
a  blank  spot,  clearly  proving  the  thoroughness  of 
the  work.  In  all  probability  only  < 
be  put  on  this  fall 


PAINTING  THE  BROOKLYN  BRIDGE. 


In  June  but  the  trustees  of  the  New  York  and 
Brooklyn  bridge  advertised  for  proposals  for  fur- 
nishing about  10,000  gallons  of  paint,  to  be  mode 
according  to  th-  following  formula  :  70  pounds 
lirsl  ifusdity  white  oxide  of  xinc  ;  80  pound  of  best 
white  lead;  6  gallon*  raw  Calcutta  linseed  oil.  with 
such  staining  material  a*  may  be  neceisary  to 
give  the  desired  color.  The  paint  to  be  ground 
and  to  weigh  not  less  than  1H  pounds  per 
standard  gallon.  In  order  to  see  that  these  condi- 
tions would  be  complied  with,  the  trustees  stipu- 
lates! that  they  be  allowed  to  place  an  inspector  in 
the  manufactory  of  the  coulraetor  and  to  whom 
should  be  afforded  every  facility  for  examining 
the  material,  process,  packing,  etc.  Should  any 
of  the  paint  be  found  to  contain  other  materials  ' 
than  those  specified  the  trustees  had  the  right  to 


annul  the  contract  and  to  obtain  nnr  balance  that 
The  box  is  then  '  might  be  from  such  sources  as  would  be  for  the 
|  best  interests  of  the  work  ;  but  if  the  coat  be  more 
than  that  of  tbe  contract  then  the  contractor  will 
METEBh.  be  held  for  the  difference  in  price. 

Each  consumer  ia  furnished  with  a  meter  con- 1    On  July  5  the  following  bids  were  opened 


skiing  of  a  bottle  containing  sulphate  of  line,  in 
is  immersed  two  hars  of  xinc,  kept  at  a 
apart.  An  infinitesimal  por- 
tion of  the.  current  passes  through  the  meter,  caus- 
ing a  decomposition  which  increase  one  of  the 
xinc  bars  and  decreases  the  other.  At  stated 
times  these  bars  are  taken  to  the  station,  and  the 
difference  ascertained.  As  a  certain  quantity  of 
electricity  will  produce  an  invariable  effect— in 
this  case decomposit iou — thequantity  which  passed 
through  the  meter  can  be  readily  computed,  and 
as  this  bears  a  known  ratio  to  the  current  entering 
the  premises,  that  can  also  be  found.  One  most 
decided  advantage  in  this  arrangement  is  that  the 
consumer  pays  only  for  what  he  uses.   "  An  in- 


Til 


The  lamp  consists  of  an  exhausted  bulb  of  glass, 
pear  shaped,  ami  containing  a  loop  of  rarlsin  made 
from  bamboo,  and  of  a  thickness  a  little  larger 
than  a  horse  hair.  The  ends  of  the  loop  terminate 
in  two  platinum  wires  passing  through  tbe  ceil- 
ing, and  so  sitmted  that  when  tbe  lamp  is  placed 
in  its  srekrt  these  wires  will  form  contact  with 
those  leading  from  the  street  and  carrying  the 
current.  By  tuming  a  key  the  current  can  be 
shunted  from  tbe  lamp.   An  accident  to  one  lamp 


nip  is  provided  with  a  portion  of  the  low 
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Raw  Ado.  onsreu  oil.  03c  per  gal. 

The  hid  of  Chas.  K.  McBride  at  W>  cents  per  gal- 
lon was  withdrawn  and  the  contract  awarded  to 
Messrs.  Masury  &  Son  at  $1.19. 

The  {xHiitton  of  the  bridge  subjects  its  iron  and 
steel  w.irk  to  atmospheric  influences  which  are 
extremely  corroding.  Under  these  circumstance* 
the  formula  nbove  given  fur  mixing  the  paint  was 
believer]  to  b-  the  most  advantageous  that  cool, I 
be  obtained.  It  was  also  believed  that  not  only 
would  tbe  surfaces  be  perfectly  protected,  but  that 
the  paint  itself  wouM  have  such  durable  qualities 
that  its  renewal  would  be  trnnccessary  for  some 
time. 

In  speaking  of  the  condition  that  the  paint  must  I 
weigh  1H  lbs.  to  the  gallon,  one  of  our  esteemed  j 
contemporaries  states  that.  "  Hade  up  with  all 
honest  intention,  so  aa  to  give  aa  good  a  paint  as 
the  formula  ia  capable  of  making,  the  weight  will 


PERSONAL. 

T.  K.  Sicclex  is  Chief  Engineer  of  the  West  Vir- 
ginia Central  &  Pittsburgh  Railroad. 

CuiKF  Exuuion  McWiujamb.  of  the  Wheeling 
&  Lake  Erie  road,  has  resigned,  and  it  is  said  will 
be  sucoeeded  by  air.  C.  P.  Wilson. 

W.  J.  Kirk  was  elected  Chief  Engineer  and 
Superintendent  of  tbe  Atlantic  &  French  Broad 
Railroad  at  the  annual  meeting  held  at  Helton,  H. 
Con  Aug.  17. 

Ms.  Piaxk  Shaxly,  a  well-kno* n  civil  engi- 
neer, who.  with  bis  brother,  constructed  tbe  Hoo- 
sac  Tunnel,  died  on  the  cars  Wednesday  inomiDg. 
between  Mallorytown  and  Brock  vUle,  Ontario. 

Sib  Fiikdkmck  BkaHWall,  the  engineer  who  is 
tbe  English  Channel  ' 
this  city  by  the 
He  intends  to  spend  a  few  weeks  here  in  rest  a 

prominent  engineering  undertakings. 

Mb.  P.  L  InnbW.  for  some  time  past  Principal 
Assistant  to  I).  C.  LtlssLltv 
••nil  Manager  of  the  Canada  Atlantic  road,  r 
his  position,  on  Aug.  30.  to  become  a  partner  with 
Messrs.  0O0S  ft  Jones,  contractors  for  the  Toronto 
harbor  and  island  improvements  for  Uie  Dominion 
government.  The  firm  is  now  Cook,  Jones  ft 
Innek. 

The  death  of  Emile  Plant  Anoint,  the  Swiss 
astronomer,  at  Geneva,  on  the  14tb,  is  announced 
by  cable.  He  was  born  in  Geneva,  May  2-b 
IH15,  and  studied  at  the  University  of  Kcenigs- 
berg.  where  he  was  created  a  doctor  of  philosophy 
in  1839.  He  was  subsequently  appointed  Profes- 
sor of  Astronomy  and  director  or  the  observatory 
of  Geneva.  In  1S65  he  was  elected  a  c 
■lent  of  the  French  Institu 
he  was  elected  a   member  of  the  Society  of 


be  but  17U  lb*,  per  gallon.   Sealed  up  in  tin  cans ,  Phy»ic8  aod  Natural   History  of  Geneva  and 

of  the  Agronomical  Society  of  London.  Beside* 


It  is  one  of  the  laws  governing  the  action  of 
ic  electricity  that  an  absolutely  complete 


any  current  and  upon  the  severing  of  this  circnit  at 
any  point  all  effect  instantly  ceases.  As  stated  in 
the  beginning  of  this  article 

whero  there  is  the  most  resistance.  Owing  to 
these  reasons  Mr.  Edison  has  adopted  tbe  most 
effectual  means  for  breaking  the  circuit  and  de- 
stroying the  current  before  any  dangerous  amount 
of  beat  could  be  developed.  A  metal  with  a  low 
fusion  point,  or  one  which  will  open  the  circuit  at 
a  low  temperature,  ha*  been  placed  between  the 
points  of  the  conductor*  at  every  point 
I  guardian  powers  were  deemed  desirable. 
In  case  of  tbe  destruction  of  this  metal  at  any 
place  it  can  be  cosily  and  quickly 


this  paint  will  weigh  just  IS  lbs.  per  standard 
gallon."  We  were  informed  by  Mr.  C.  C.  Martin, 
First  Assistant  Engineer  of  the  bridge,  that  our 
U.  S.  sealed  gallon,  on  Fairbanks'  standard  scales, 
weighed  over  18  lbs. 
In  order  tliat  there  may  be  no  deception,  situill 
heat  will  be  developed  j  quantities  of  paint  from  »he  some  package  will  be 
analysed  by  the  contractors  and  by  tbe 
bridge  authorities,  and  the  results  compared.  This 
will  be  repeated  as  often  as  may  be  deemed  essen- 
tia! to  tbe  beat  interests  of  the  work. 

The  task  of  painting  the  bridge  is  programing 
rapidly.  Tbe  paint  is  mixed  with  oil  by  tbe  com- 
pany fn  such  proportion  as  will  render  it  of  the 
desired  consistency.  No  dryer  is  used,  a*,  when 
ten  or  twelve  hours  of 
there  is  no 

be 


his  annual  publications  on  his  astronomical  ob- 
servations he  wrote  a  Latin  thesis,  Dimjuitilio  dr 
i  metUodit  traditu  ad  eomelantm  ortrita*  determi- 
nandat,  and  several  other  works  on  bis  favorite 
science. 

A  NEW  driver,  fresh  from  the  country  lyceuni, 
was  initiated  into  the  horse-car  business  on  one 
of  the  Norwich  routes  the  othrr  day.  The  pecu- 
liarities of  his  stylo  in  collecting  fares  excited  the 
mirth  of  his  first  car-full  of  passengers.  After  he 
had  finally  collected  all  the  money  that  he 
reckoned  was  due  him  and  etcaped  to  the  platform, 
a  couple  of  girls  tittered.  He  wheeled  round 
solemnly  and  remarked  in  the  parliamentary  lan- 
guage of  "  Cushing's  Manual :"  "  If  any  of  you 
people  hain't  paid  their  fares  they  will  please  mani- 
fest it  by  rising. "-.Vnr  London  Day. 
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WEST  SHORE  AND  BUFFALO 
RAILWAY. 


of  Agawaui.  Mass.  From  J.  A.  .Nn  iholson,  Chair- 
man  uf  Water  Committee,  statistics  of  the  water- 
works of  Dover.  Delaware. 


advancing  in  Mexico,  thanks  to  the  present  state 
of  peace  and  tranquility. — Corrttpundrnet  ofS.  Y. 
Horfd.  ISMi  imt. 


This  company  la 
track-laying  in  Rockland,  Orange,  Ulster,  Albany, 
Schenectady,  Oneida,  Madison  and  Onondaga 
Counties.  Up  to  the  9th  inst.,  87  milea  were  laid. 
Track  material  for  about  123  miles  of  doable  track 
is  distributed  along  the  line  ready  for  use.  Iron 
bridge  superstructure  whs  also  errrteil  fit  thll  dill 
to  the  amount  of  980  tons,  with  a  further  amount 

tion. 

The  i  ■:: -t ruction  of  passenger  and  freight  sta- 
englne  houses,  turn-tables,  tank  houses. 

Newburgh,  Kingston,  Miltoo,  Catakill,  New  Scot- 
land, South  Schenectady  and  Canastota.  Con- 
tracts have  also  been  awarded  and  construction  will 
be  immediately  begun  on  the  passenger  and  frej  irh  t 
Btatinns  at  Marlboro.  Highland,  Eesopua,  GUsco, 
Coxsarkie,  Haugrrttea,  Coeymana,  West  Athena 
and  other  points. 

The >;reiit  tisnne!  at  Wiehnwkrn  is  rnpifjl*  ;iu 


MEXICAN  NOTE 


THE  SEPARATE  SEWAGE  8YSTKM. 


It  is  unf 
nd  rnin  w 
inl 


irtuoatc  that  the  separation  of  sewage 
ntcr  in  town  wastes  ha*  been  developed 
item."  and  as  such  been  treated  In  a 


City  or  Mexico.  Aug.  80. 
Since  the  opening  of  the  Central  Railroad  as  far 

a*  the  city  of  Leon  great  numucrs  of  poisons  commercial  rather  than  an  engineering  spirit.  The 

from  the  Interior  are  arriving  hen-  daily  to  visit  won't  of  extravagant  riding  of  any  hobby  is  that 

the  capital,  manv  of  whom  come  to  the  citv  of  an  antagonism  is  excited  which  ought  not  to  exist, 

Mexico  for  the  first  time  in  their  lives,  and  would  and  the  good  which  exiats  on  either  side  of  the 

proljably  have  gone  to  the  other  world  without  matter  in  dispute  is  overlooked  or  its  very 

having  seen  the  capital  of  the  republic,  if  they  had  ence  denied.     Exivssively  conservative  eni 

been  doomed  to  make  the  trip  in  a  diligence  and  ore  too  apt  to  deny  absolutely  that  there  is  any 

expose  thenwlvra  to  a  meeting  with  wmr  band  of  merit  in  even  an  old-established  and  much-used 

bigbwav  robbers  un  tile  road.    The  railroad*  are  method  of  procedure  which  may  be  taken  up  by 

changing  the  face  of  things  in  Ibis  country  and  some  shrewd  person,  and  widely  and  cnthuiuasii- 

bniiKing  progress  to  the  land  of  Montecuma  iu  a  cally  advertised  and  puffed  and  proclaimed  to  be  a 


most  remarkable  way.  Tne  Hotel  Iturblde.whicb 
used  to  be  the  palace  of  the  emperor,  and  whicn  is 
immensely  large,  is  having  a  new  wing  hnilt,  as  it 
can  no  longer  accommodate  the  piusacngrrs  who 
apply  for  apartments.  The  Hotel  Han  Carlos  has 
also  erected  an  additional  wing,  and  several  new 
hotels  and  boarding-houses  have  been  opened 
the  public  within  the  last  two  months. 
The  number  of  kilometres  of  railway  built  in 


•nil  .v  iv 

proaching  completion;  on  the  1st  inst  only  about  the  republic  np  to  the  first  of  this  month 
740  ft.  (or  l»  per  cent-  of  the  whole  length),  re-  '  officially  published  as  follows: 

It  will  probably  be  through  !  FVura  yenCrasloM*x|.aiCHxsnilR>*nrki»Piwt>l«.. 


I,  of  LJPO  ft.  in  length,  is 
Point  Tunnel,  of  2.880  ft. 
In  length,  Is  now  within  180  ft  of  completion.  It 
will,  In  all  probability,  be  finished  by  Nov.  IB. 

T  he  force  working  on  the  line  between  Wee- 
hawken  and  Middlelown,  and  Cornwall  Junction 
and  Syracuse,  on  the  1st  Inst.,  was:  19,000  men.  120 
steam  and  compressed  air  drills,  17  steam  excava- 
tors, 8  dredging  machines  ;  total  equivalent  in  „ 

a  a*  '  .  t  t,jn  Tamj.leo  toward  Men  Lais  

"men,    311,400.    And  in  addition  thereto,  3,781  Kn-ro  Menco  llty  toward  SsMo.  "- 

horses,  37  locomotive  engines,  1,248  cars,  18  pile-  rroSjTiutooeM  «o  m 
drivers,  8S  steam  derricks,  8  steam  pumps,  28  tug-  From 


Pro™  Vera  Crua  to  Msrtt.su  My 
From  Vara  l"rut  to  Jalapa  and 
Krom  Vers  iTux  to  MedeUis  ... 
Frum  Eap.-r»ns»  to  Tebuncs* 

From  M,-rl,ta  lo  Pn^rrsso  

From  Mexico  City  to  Leoa  

From  Mexico  t'lty  to  Toluzs  

from  Maxim  t'ltjr  to  Cwsnlta  

Ke  en  Paso        Norte  to  <  'luliuahnn. 
From  Fuetda  ovarii  Sju.  Mart  in . . . 
From  l*u-hla  toward  San  Marcos  .. 
From  Vera  Crws  Inward  Anion  Lixardo  nod 
From  Vers  I  Tux  toward  Jala  pa  sad 
From  I'ndiuea  toward  Irolo  sad  ~ 
From  Alula  toward  fuitacea  . . 
From  Meelda  toward  Peto 
From  Kan  1.um  to  HoiisUd 


On  I  in-  other  haml.  this  very  extrava- 
ot  assertion  captivntes  inexperienced  engi- 
neers and  amateurs,  and  they  outdo  their  precep- 
tors In  invectives  against  any  application  of  the 
fundamental  principles  of  civil  engineering  which 
may  be  compendiously  stated  to  be  the  application 
to 1  of  common  sense  and  science  and  experience  to 
the  solution  of  problems  of  construction. 

Spasms  of  specialties  like  this  are  not  without 
good  results  also,  notwithstanding  their  first  out- 
come is  often  absurd.  They  shake  up  the  sleepy 
masses  of  engineers,  who  are  content  to  run  in 
grooves  of  other  people's  making,  and  set  them 
to  thinking  about  the  real  principles  underlying 
their  work.  The  consequence  is  that  the  profes- 
sional men  who  have  minds  of  their  own  are  led 
to  adopt  what  the  extremists  on  each  side  sneer  ai 
aa  a  compromise,  but  is  really  a  wise  '*  natural 
selection."  But  in  the  meantime  damage  la  done 
to  property  bv  ridiculous  running  to  extremes, 
not  to  speak  of  the  injury  to  the  temper  of  the 
combatants,  and  the  want  of  confidence  created 
JS  '  in  the  public  mind  by  the  antagonistic  and  poni- 
an  live  assertions  put  forth  by  men  who  ought  to 
£  agree. — Saatmry  Engineer,  14tfi. 

~T. 
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AND  STATISTICS  OF 
CAN  WATER-WORKS. 


R.  CBDES,   M.  AM,  HOC.  C  K, 


(Continued  from  page  817. 


Flmu  tfw.ro  1a redo  toward  Miwlerey 

From  Ouaritaaa  toward  MaxdsAaraa  

From  Peuala  toaard  Mctajyjaraa  lxucar  

From  Chiuco  lo  Tlalnianaieo   ....... 

From  Train  way »  hi  Uw  Federal  laslrlct,  Purtila,  Ound 


£ 
•> 


16 
jj 
■lex 


ocxxxxtx— aoawasi. 
Agawam.  Uasaachiisetu.  in  laL  43  5  K.,  long. 
7.'  40  W.,  is  In  a  rolling  country,  on  the  west 
bank  of  the  Connecticut  River.   Settled  in  1880.  it 
was  incorporated  as  a  town  in  18B7. 

Water- works  were  built  as  a  private 
in  1877  by  C.  L.  Goodhue,  taking  the  supply 
springs  flowing  from  the  base  of  a  bluff,  t 
which  extehd  sandy  plains.  road  that 

The  water  is  conveyed  lo  the  town  and  distrl-  to  ' 
buted  through  H{  miles  of  4  and  8  in 
lined  wrought -iron  pipe.     The  ordinary 
in  the  mains  is  85  lbs.   There  are  7  gates'  and  43 
taps.   There  are  no  tiro  hydrants.   The  town  pays 
$50  per  year  for  one  public  watering  trough.  Ser- 
vice pipes  are  of  galvanised  iron. 

The  population  in  1880  was  {,001.     The  dally 
consumption  la  not  given. 

'  ■  have  cost  (8,000.  The 
The  receipts  in  1881  wer 
COCUXX.— DOVKg,  DiU 
aware,  in  1st.  89  10-  N.  long.  75"  K8 
V.,  la  on  level  ground  on  St.  Jones's  Creek. 
The  town  was  settled  in  1883. 
Water-works  were  built  for  the  city  in  1882  by 


This  evening,  while  smoking  an  after  supper  pipe 
and  talking  compUiningly  to  my  host  uf  the  fraud 
I  that  had  been  practiced  on  the  miners  in  regard  to 
the  promised  stuffing  of  these  experts,  my  arm 
was  lightly  grasped.     Turning,  I  saw  a  neatly 
dressed  gentleman  standing  by  my  side.  He 
smiled  pleasantly  when  our  eves  met,  and  extended 
his  hand  in  the  most  friendly  manner.  Seeing 
The  legislature  of  the  State  of  Michoacan  has  |  that  he  expected  me  to  shake  hands.  I  arose  and 
authorised  the  executive  of  that  State  to  obtain  a  did  so.     He  called  me  by  name  and  inquired 
concession  from  the  federal  government  for  the  aluioia!  tenderly  into  the  condition  of  my  health.  I 
construction  of  a  railmad  line  to  connect  the  capi-  could  not  recall  thta  man  to  memory.    Puxxled.  I 
tal  <f  Michoacan  with  the  Central  Railmad  at  any  looked  at  him,  and  as  I  looked  the  broadcloth  dis- 
point  which  may  be  deenu-d  moat  convenient.  The  appeared.   It  was  replaced  by  a  white  apron.  The 
concession  will  be  transferred  to  the  company  or  peculiar  smell  of  oil  stoves  was  wafted  to  me.  The 
companies  which  may  be  best  able  to  guarantee  vision  of  a  dingy  room,  papered  with  cheap  brown 
tile  conclusion  of  the  work.  paper,  arose  before  me.    1  could  see  and  hear  a 

According  to  a  letter  received  here  from  a  well-   howling  blizzard  sweeping  through  the  streets  of 
known  citizen  of  Texas,  Count  Telfner  will  resume  a  dirty  frontier  town,  and  my  gentlemanly  ac- 
back  of  work  by  the  baginniog  of  next  month  on  the  rail-  quaintance,  astride  of  a  beer  keg,  was  behind  the 


on  the  coast  of  Texas  and  la  to  cross  only  barrel  of  shell  oysters  I  ever  saw  in  western 


through  Sao  Fernando 
che  9  to 


Kansas,  dextroualy  twirling  an  oyster  kniic,  and, 
with  manners  acquired  at  the  University  of  Geneva, 
this  city.  ;  pressing  me  to  wash  down  the  oysters 

The  Department  of  Public  Works  has  authorised  draughts  of  Milwaukee  beer  out  of  a  huge  t 
the  Mexican  National  Railroad  Company  to  open 
its  Toluca  Division  to  the  public. 

The  horse  railroad  from  the  town  of  Guadalupe 
to  the  city  of  Zacatecas,  which  belongs  to  the  •  a  mining  expert." 

Mexican  National  Company,  carried  88.901  pas-  During  a  long  talk  that  followed,  he  explained 
tengcrs  during  the  month  of  June.  The  new  horse  ,  tome  how  the  broken-down  ruc-rehanta,  saloon 
railroad  which  runs  between  Orirahaand  the  town  keepers  and  politicians  became  mining  experts, 
of  Ingcnio  was  inaugurated  a  abort  time  ago 
great  festivities  and  enthusiasm.  This  mud 
ready  doing  a  very  good  bualm 


ware  pitcher.  I  could  not  help  smiling.  Taking  a 
seat  by  my  side,  my  acquaintance  said  :  "I  have 
quit  shucking  oysters  for  Kansas  Grangers.    I  am 


the  Holly  Manufacturing  Company,  taking  tire 
supply  from  a  well  Ifi  ft.  in  diameter  and  22  ft. 
deep,  sunk  through  17  ft.  of  water-bearing 
The  water  is  pumped  directly  into  the  ni 
two  Oaaktll  steam  pumping  engines, 
pounds  pressure  for  ordinary  nervine. 

I  list  -i  notion  is  by  2<  J  miles  of  cast-iron  pips  of  8 
8,  and  4-in.  diameter,  with  28  lire  hydrants  and  II 
gates.  The  works  have  just  gone  into  operation 
and  the  number  of  taps  is  not  given.  The 


i 


witli  He  said  they  acquired  a  alight  knowledge  of  cheat- 
is  el-  istry,  including  a  course  of  fire  assaying.  They 
attended  a  course  of  lectures  on  geology.  They 
The  Difirfo  Otfcial.  the  organ  of  the  govern-  ;  learned  Uie  names  of  the  different  ore*  and  i-ounlry 
ment,  has  published  lately  several  coniniunica- ;  rocks.  Then,  going  to  a  mining  camp,  they 
tion*  relating  to  the  Trhunntepec  Railroad,  and  opened  an  ausuy  office  and  claimed  to  be  mining 
ig  them  one  addressed  to  the  Oovemnr  of  the  experts;  this  when  they  had  never  been  in  amine, 
of  Oaxaca,  in  which  he  is  instructed  to  pro  I  expressed  my  astonishment,  and  asked  if  an  ac- 
ceed  at  once  to  the  organisation  of  gangs  of  work-  tual  expert  would  not  be  apt  to  expose  them.  Shak- 
men.  up  lo  the  number  of  8.000  for  the  present,  in  ing  his  head  negatively,  lie  sakl:  "  No.  No  one 
order  to  prosecute  work  as  actively  as  possible  on  knows  anything  about  the  formation  of  ore  lu 
the  above  railroad,  the  construction  of  which  the  liasurea.   These  mountains  are  full  of  geological 


government  is.  n-s-dved  to  take  into  its  own  luinda. 

To-day's  papers  announce  that  the  works  were 
inaugurated  on  the  24th  Inst.,  In  Tebuantepec, 
when  a  large  number  of  persons  were  present,  in- 


main 

tc nance  and  interest  on  bonds  will  be  paid  from  i 

special  tax.   Service  pipes  are  of  lead  and  of  gal-  eluding  the  authorilies.  the  most  di«ftigui»bed'cit- 

vamrcd  iron.  ^,1  the  corps  of  engineers  definltelv  organ- 

pie  imputation  in  1880  was  8,000.  iwd  under  the  orders  of  Mr.  Alexander  Prieto. 

The  works  lum-oortt-30,000,  which  la  the  amount 

of  the  bouded  debt  at  4  p*r  cent,  interest. 
The  works  are  managed  by  a  Wati-r  Committee 

of  the  Council.   John  A.  Nuthnlmn  is  CI 

and  George  P.  Jarrett  the  Supertn 
(Tl>  BR  CO.fTIXCaM).] 


A  convoy  of  specie  recently  arrived  at  the  town 
of  Maravatio  from  the  city  of  Morelia,  bringing  the 
urn  of  $!'J.).II0I)  for  the  National  Construction  Com- 
pany. Work  on  that  section  of  road,  aa  on  others, 
is  rapidly  progressing. 

Orizaba,  overrun  with  railway  passengers  arriv- 
ing at  and  leaving  that  city.  i»  clamoring  for  a  sit 
is  acknowl-   ting-mom  to  the  C" 


The  receipt  erf  statistics,  I 
•deed  with  thanks  : 
FromC.  L.  Goodhue,  statistics  of  the  water-works      All  these  straws 


how  the 


contradictions.  You  cannot  safely  dispute  any 
statement  a  miner  may  make.  Of  the  permanence 
of  leads,  of  the  probabilities  of  a  continuance  of  a 
pay  streak,  of  the  worth  of  an  undeveloped  mine, 
no  one  can  possibly  know  anything.    Given  a  fair 

unb  moo  and  an  accurate  knowledge 

of  the  output  and  working  of  famous  mines,  and 
any  one  can  safely  meet  these  high-priced  experts. 
The  truth  is  that  none  of  thoin  knows  anything, 
ami  they  are  all  ufraid  that  the  man  they  are  talk- 
ing to  mav  h  ■  the  one  man  in  the  m  mntains  wh>> 
thoroughly  understands  hi*  busineis  and  actually 
knows  what  the  expert  pretend*  to  know.  I  as 
sure  you  that  none  of  us  really  know  anything. 
When  a  valuable  mine  is  discovered,  we  talk  leirn- 
Btit  why  the  ore  in  that  |»rticulsr 


age  la  edly  about  it. 
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portion  of  the  fissure  is  rich,  and  why  the  exten- 
sions on  the  vein  is  generally  worthies*,  and  why 
the  par  peters  out,  no  living  man  knows.  We  are 
nil  humbugs.  Almost  all  of  us  are  for  sale,  from 
the  runnm-r  of  the  Little  Pittsburgh  to  the  puffer 
of  the  Monarch  of  Silver  Mountain;  and  the  opin- 
ion of  the  cheap  puffer  is  just  as  valuable  as  thut 
of  the  high  priced  examiner:  and  neither  of  Iheiu 
is  worth  auv  moiu  than  that  of  the  silent  Cornlab- 
man  who  twists  a  drill  in  the  face  of  the  sixty- 
fathom  level." 

My  candid  acquaintance  arose.  Laughingly  he 
bade  me  good  night,  and,  lighting  a  frt  ah  cigar,  he 
walked  out  of  the  hotel.  He  had  given  voire  to 
ruy  own  opinion  about  mining  experts.  It  is  a 
gient  pit)  that  thev  are  not  all 
— rranc.  Wilkcxm  in  .V.  Y.  Sun. 


power  at  will,  even  concentrating  it  all  on  a  single 
motor  if  necessary.  The  current  reversed  will  serve 
an  a  brake  in  going  down  grades,  and  in  this  respect 
will  be  more  effective  than  any  other  ever  Mat 


.  cotnpnnv  with  urge  cupil_. 
to  push  the  invention,  and  it  « ill  likely 
'  in  I  he  Union  Line  before  long. 


plied  by  (he  Washington  company  in  not  entirely  a 
product  from  coal  They  oaf  naptha  as  an  enricher.  This 
hydro-ear  bun  is  converted  into  a  fixed  gas  and  then 
united  with  the  gas  obtained  from  coal  This  com- 
bination of  ths  gases  from  coal  slid  naptha  yield* 
of  high  specific  gravity.  On 
'  its  were  made  of  iu"  giving 
,  however,  will  arise  from  ley. 
e>  a  scant  or  Inad.uuate  su|>pfy.  Imrer- 


AUTOMATIt  INU1CATOR  FOR  OETERMININO 
MERIDIAN  TIME. 

There  was  recently  exhibited  in  the  window  of 
Messrs.  Queen  A  Co.*  onilclans  and  mathematical 
instruuieut  makers,  of  924  Chestnut  street,  Phila- 
delphia, an  automatic  indicator  for  the  use  of 
uavigatois  in  determining  meridian  time,  latitude, 
eic.  The  indicator  in  .piestiun  was  |gilrnted 
JsecomlsrrS.  1874,  and  was  on  exhibition  at  the 
(Vntrnnini  Exposition  in  1876.  Tike  inventor  is 
John  Devlin.  803  North  Third  street.  Philadelphia. 
President  Allen,  of  tlirard  College,  who  is  said  to 
ha  favorably  impress*.*)  with  this  invention,  has 
describes!  it  ft*  follows  ••  A  hi  niiopbcrc  so  plnceil 
licit  its  •>|untor  coincides  with  the  horizon.  A 
lu.ignctic  Ixiir  moves  froely  on  a  pivot  at  the  pole, 
and  a  srnaJl  piece  of  wire  cniese*  the  Issr  ut  taith 
end*,  in  places  where  the  magnetic  and  terres- 
trial meridian  coincide,  the  sliadow  of  the  bar  on 
its  pivot  will  indicat**  solar  or  apparent  noon,  and 
the  shadow  of  the  wire  on  the  south  end  of  the  bar 
falling  on  the  meridian  at  noon,  will  limit  a  cer- 
tain arc  of  the  meridian  between  the  shallow  and 
the  equator.  When  the  sun's  declination  is  south, 
this  lire  will  be  ei|unl  to  the  latitude  of  the  place 
minus  the  declination.  Therefore,  wlteu  the  sun's 
declination  is  known,  the  latitude  of  the  place  may 
is  found  by  a  meridian  observation  of  the  dial: 
and.  when  the  latitude  of  the  place  is  known,  the 
sun's  declination  may  be  found  by  a  similar  ob- 
servation." The  inventor  claims  that  the  moon's 
meridian  may  also  Is.  taken  with  the  instrument, 
is  always  adjusted  for  use.  and  that  it  is  of  advan- 
tage in  caw*  where  the  sun  appears  only  for  a 
nio.u  -nl  or  two,  or  long  enough  for  the  indicator 
to  take  the  latitude  of  a  ship  as  shown  on  the 
hemisphere,  requiring  no  calculation  on  the  part 
of  the  captain.  We  understand  that  Mr.  Devlin 
sailed  for  Livorpool  on  the  Illinois  some  time 
ainoe,  and  that  on  the  vuyage  a  practical  test  of 
the  merits  of  this  indicator  were  to  be  made  by 


SrOCKSSFUL    EXPERIMENTS  TO  PROPEL 
STREET  CARS  BY  ELECTRICITY. 

A  special  dispatch  from  Pittsburgh  to  the  Phila- 
delphia Prrvi  says :  An  invention  which,  it  h 
churned,  will  revolutionize  the  street  railroad 
travel  waa  successfully  tested  in  the  yard  of  the 
Union  Passenger  Railroad  Company  in  this  city 
yesterday.  It  consists  of  an  electric  motor  designed 
to  propel  street  cars,  which  has  recently  been  pat- 
ented nv  Dr.  J.  R.  Finney,  of  this  city.  A  car 
weighing  six  tons  was  used  iu  the  experiment. 
The  electro  motor  was  suspended  below  the  level  of 
the  floor  by  a  tniBS  attachment  to  the  truck.  The 
only  machinery  in  addition  to  the  simple  dynamo 
machine,  rated*  at  one  and  a  half  horse-power,  was 
a  series  of  gear-wheels  by  which  the  oar-wheel 
was  made  to  revolve  once  in  thirty  revolutions  of 
the  motor,  which  propelled  the  car  at  the  rate  of 
10  miles  an  hour.  The  electricity  is  produced  by 
a  dynamo-electrical  machine,  located  at  any  point, 
ana  is  conveyed  on  a  wire  suspended  a  short  dis- 
tance above  the  car  on  brackets  attached  to  arms 
extending  from  rasts  set  at  the  side  of  the  track. 
The  current  is  led  from  this  conductor  to  the 
motor  by  a  contract  traveler  consisting  of  a 
grooved  pulley,  held  loosely  on  the  conduc- 
tor bv  another  pulley  on  the  other  side. 
The  current  is  grounded  through  the  wheels  and 
rails,  the  latter  ltaving  a  continuous  connection, 
in  order  to  make  a  more  perfect  ground.  The 
traveler  is  drawn  along  the  win-  conductor  by  the 
car,  and  the  pulleys  are  so  adjusted  that  they  pass 
over  the  bracket*  without  breaking  thecontact,  fur- 
nishing a  constant  ami  steady  supply  of  electric 
power  to  the  machine,  which  it  transfers  into  mo- 
tion, just  ns  the  old-fashioned  mill  wheel  converts 
the  weight  of  water  into  motion,  and  transmits 
through  the  proper  gearing  to  the  burrs,  which  in 
turn  convert  wheat  and  corn  into  flour  and  meal. 
The  entire  machine  could  he  placed  In  a  medium- 
anted  ahoe-box.  and  does  not  exceed  three  hundred 
pounds  in  weight.  Even  this  weight  may  be  greatly 
reduced,  as  the  gearing  is  all  unnecessarily  heavy. 

i  in  charge  of  the  car  can  increase  the 


I  Hi  km  Railways. 
The  London  .Milling  Journal  says: 
prove  that  there  bos  hitherto  been  a 
countable  absence  of  railway  and  commercial  en- 
terprise in  Ireland,  and  that  there  is  ample  room 
for  great  expansion.  Proportionately  to  other 
parts  of  the  United  Kingdom  the  exlensiou  of  the 
railway  system  In  Ireland  has  been  very  small  in- 
deed. There  has  been  no  material  improvement 
in  trade  and  commeice,  no  commensurate  develop- 
ment of  ita  collieries  or  mining  industries  for 
many  years  post,  while  there  is  a  positive  decrease 
in  population.  In  the  year  1801,  when  the  union 
with  England  was  effected,  the  population  of  Eng- 
land was  !i..;.:  I.  VI !>.  while  last  year  it  had  increased 
to  •«.«<■«.•.•"«.  In  Iieland.  In  180,,  the  population 
w  us  ">.8lft,M)7.  while  last  year  it  was  only  ,1,150.- 
880.  so  that  white  England  has  nearly  trebled  its 
population  within  the  past  F0  yearn,  Ireland  has 
h*t  nearly  200,00(1.  This  d.-crcoscd  population 
and  the  stagnation  of  trade  and  commerce  is  un- 
questionably due  to  the  absence  of  railways  aud 
of  commercial  enterprise.  Again,  the  total  length 
of  the  rail  ways  open  in  Iieland  on  Dec.  81,  lfe*l . 
was  onlv  2,370  miles,  the  nominal  capital  being 
onlv  £38.741.0-1*,  the  grists  receipts  £2,«BS,272,  and 
the  net  revenue  £1.830.63,'..  'thus  for  the  whole  of 
tluit  extensive  country  the  total  capital  ex|iended 
on  its  railways  and  their  total  revenue  is  scarcely 
one  third  of"  the  amount  expended  and  earned 
upon  one  of  the  great  railway  systems  in  England. 
The  nominal  capital  of  the  London  and  North- 
western Railway  Company  is  no  less  than  £92.- 
450  337,  and  its  gnaw  receipt*  were,  in  IKS*.  £»,■ 
827,(122.  The  nominal  capital  of  tlie  (J rest  West- 
ern is  £6u,ui*3,uieo  and  the  gross  receipt*  1*7,281,329. 
The  Midland  nominal  capital  is  £67,807,081  and 
the  total  receipts  £4,771,884.  The  nominal  share 
capital  of  the  Northeastern  is  £o3,t87,0ls  and  the 
gross  receipts  CT, 433,852.  Compared  with  other 
of  our  English  lines,  tboss  of  our  sister  isle  would 
bear  equally  significant  results.  These  facta  prove 
there  la  ample  room  for  almost  any  expansion  of 
railways,  and  the  outlay  of  English  and  resident 
capital  if  anything  like  Government  guarantee 
could  be  obtained  for  a  fair  return  thereon.  It 
might  be  added  as  an  inducement  to  capitalists  to 
turn  their  attention  to  Ireland  for  the  investment, 
that  the  oust  of  railway  work  there  la  moat  mod- 
erate, owing  to  the  almuat  entire  absence  of  tun- 
nels: that  the  average  coat  of  the  lines  constructed 
waa  only  about  £16,000  per  mile,  while  the  last 
official  returns  showed  that,  notwithstanding  the 
ndvrrse  circumstances  under  which  they  labored, 
the  dividends  averaged  £8  14s.  9d.  per  annum  for 
the  past  year.  The  whole  of  the  Irish  lines  are 
exempt  from  the  payment  of 
gerdutv^  


and  a  dcPrlent  prct»iu*. 
led  by  the  (teorgctuwu  company  is  man- 
ufactured entirely  from  rosf  with  canncl  real,  len  to 
fifteen  percent,  being  med  sssn  enricher.  Ike  illuuu'n 
sting  power  is?  the  gas  supplied  by  the  Washington  com- 
pany, on  snsversge  fnrtbeyear,  wasltl  NT  candles.  The 
lUihc»t  power  during  the  year  «n  IMWt  candles,  and 
the  lowest  14*46  randies.   On  rigbtceujscrasions  daring 


the  past  year  the  cat  supplied  by  the  Washington  rem 
pony  »  a»  of  ten  illuminating  power  than  sixteen  can- 
ales.  Ths  average  (llunilnatlni;  pnwii'  fit  the  (isoege- 
town  company  was  lfl.fe4  cand'rs.  The  h'ghrst  20.111 
candles,  sod  toe  lowest  18.86  caotUes.  On  twenty  -right 
occasions  daring  the  year  the  gas  of  the  Georgetown 
company  was  less  than  sixteen  candles.  Fourteen  hun- 
dred si>d  twenty  metres  were  Inspected  and  proved. 

With  the  exception  of  2  roctrea  inspected  and  proved  by 
the  Alexandria  company,  the  above  cumber  was  in* 
spected  and  proved  tor  the  Washington  company  and 
for  consumer*  of  gas.  The  result  show  ed  that  iW  r>-ri>- 
tered  fast  a«ain*4  (be  consumers,  an  average  err,*  of 
3.56  per  cent, ;  1 1"  slow  against  the  companies— avrrago 
rrrur  7.21  per  omit,  j  1.216  within  the  limits  allowed  by 
law.  vis  .  2  percent  either  way  :  51  did  nut  register  the 
gas  flowing  through  then),  ana  I  wss  locked,  to  uo  in- 
spection could  be  made.  220  were  Inspected  and  proved 
on  complaint,  5fi  hy  consumers  of  gas;  17  registered 
fast— average*  error  4.16  per  cent. :  13  slow  — 
average  error  3.00  per  eebt. ;  2*>  within  the 
limits  allowed  by  law.  Iil5  were  complained  of  hy  (he 
cos  companies:  8  registered  fast,  and  Ml  slow ,  111  w'liliin 
ths  limits  allowed  by  law.  The  inspector  recommends 
that  the  act  of  Congress  regulating  gas  works  be  rmsli. 
tt-d  so  a«  to  require  when,  for  sny  part"  *c  whatever. 


are  removed  by  tbo  gas  comparis*.  meters 
oi  una  acsrriptiim  should  be  classed  ss  repaired  meters, 
sod  brought  to  this  office  for  re  inspection  before  again 
l.iuK  |  laosd  m  service  The  seal  -if  the  iu»t*cl.  t  is  II  - 
ovidesiee  that  the  meter  has  been  proprily  tested  and 
proven,  as  required  by  law.  To  admit  U.o  right  of  the 
companies  to  remove  tbo  head  otaeciled  meter  and 
rectify  whatever  is  wrong,  and  return  the  meter  to 
service  without  re-is*i*<cteon  and  sealing,  would  be  to 
render  ths  law  pracUcslly  inoperative*,  by  making  un- 
certain, if  not  impossible,  the  protection  secured  through 
inspection  and  sealing  by  the  office  created  for  that 


ithedty.   Survey  nearly 


tAL  INTELLIGENCE. 


Pojvtsmocth  Cirr,  Vs..  is  to  have  water  works,  the 
ssbm  to  be  built  bv  a  private  corporation.  They  will 
draw  their  supply  from  l.ske  " 
distance  of  about  £0  miles  from  tl 
completed. 

IsvasnoAnso  a  Osa  Conrajry.— Ricbkosd.  Sept. 
8, — The  City  Council  committees  oo  0 nance  and  light 
to-day  appointed  a  sub-cemmittew  to  visit  Phllsdslphls 
and  inquire  into  the  financial  standing  of  the  Limited 
Osa  Light  Company,  of  that  cfty.  Thia  ranpanv  bas  a 
propoailion  pending  before  the  Richmond  Council  for 
the  W  of  the  gas  works  of  this  city  for  a  perked  of 
thirty  years.  Th»  sub-commlttes  appointed  will  leave 
for  Philadelphia  upon  that  errand  soon. 

Tnx  rain- tall  at  San  Aotooto,  Tex.,  during  the  Worm 
oa  the  6th  inst.  amoaaud  to  rix  and  ooe-fiftb  Incbe* — 
the  heat  test  known  there  in  the  some  space  of  time. 

Tux  Cambria  Iron  Company,  Johnstown,  has  erected 
an  additional  water  supply  for  their  works  capable  of 
}  telding  20,000,000  gallons  a  day 


'  gay  n/e  eoftetff  asef  see  aeawtSJ  psessed  to  swhhtk  Is  f Aeee 
eoiumiu  iiSs  ilrrse  of  iaJeresT  lAof  bios      fsnvisWd  se 

OAS  AMD 

]  Watks  roa  Bwauvbcott,  Mabb.- 
'  like  to  obtain  a  supply  of  water  from  Lynn,  but  ft  is 
doubtful  If  thlsesn  be  sceompllsbed  until  the  source  of 
supply  Is  Increased.  The  capacity  of  a  water  supply  to 
to  Is.  determined  by  the  year  of  low  rainfall,  as  that  i. 
the  contingency  to  be  provided  against,  for  the  three 
I  years  from  1870  to  1861,  Inclusive,  with  a  rainfall 
averaging  4  l.r>4  inches,  Urn  records  glvsUie  total  amount 
of  water  received  into  the  Lynn  ponds  at  1,389,757,618 
gallons,  and  the  amount  consumed  for  the  some  period 
l,rieiO,N18  523gal]oe.s,  or  only  9,000.000  less  tbsu  the 
entire  supply  by  rainfall.  This  amount  of  water  In- 
cured  for  Mis  next  three  years  will  not  he  sufficient  to 
supply  the  derosnd.  aa  the  city  ia  growing,  and  the  con- 
sumption constantly  increasing.  In  view  of  these  facta 
it  la  a  question  if  Lynn  can  afford  her  neighbor  any 
water.  If  Hwempecott  is  denied  s  supply  from  this 
•niirce.  then  she  has  the  Swnmscott  Water  Company  to 
deal  with,  which  corporation  is  ready  to  pipe  the  town 
and  supply  tbc  water  from  its  tubular-well  system. 


ELECTRICITY. 

Faxxcn  nsnxsonocxn  Tauonsra.  —  An  under- 
ground telegraph  system  between  Psris  and  Marseille*  Is 
nearly  ready  for  use  in  Franca.  Three  weeks  ago  150 
men  war*  engaged  Iu  pushing  forward  ths  work  from 
both  ends,  following  the  main  roads  aud  the  right  bank 
of  the  Rhone.  From  a  deweripisno  by  feos,  the  English 
journal,  it  appears  that  the  pipes  arc  laid  at  a  depth  of 
■sore  than  a  metre  and  a  half,  and  chambers  for  facili- 
tating repairs  are  placed  at  about  every  500  metres  . 
they  resemble  large  cast-iron  caldrons  with  covers,  and 
have  apertures  for  receiving  the  ends  of  the  tws  pipes 
which  tbey  connect.  Every  100  metres  the  pipes  are 
united  by  cast>iroa  couplings,  which  will  permit  of  is- 
spcepng  and  repairing  the  cable,  and  the  joint  between 
each  pi}*-  ia  mods  with  an  india-rubber  washer  or  lead 
collar.  "  The  work  is  pushed  forward  with  s 
the  same  paper,  '*  and  It  is  proposed  eventi 
nest  this  cable,  which  will  tree  erne  France 
to  south,  with  the  rabies  of  the  Mediterranean  sod  At- 
lantic." 

Eutcraic  Railwav.— Tbers  are  now  in  operation  in 
Europe  about  one  hundred  miles  of  electrical  railways, 
sod  numerous  others  are  projected .    Those  in  operation 


wuser  or  leeyi 
ii  vigor,"  adds 
tiially  to  con- 


Mats,  Mass.,  has  appropriated  18.500  to  extend  Iu 
wsler- pipes. 

Bids  RiiTCTXn.—  The  wster  commissioners  of  Spring- 
Bcld.  Mass..  havsreiicted  all  ths  bids  received  for  the 
constructson  of  the  dwelling-bouse  at  the  Ludlow  reser- 
voir, none  of  them  being  low  enough. 

Tub  Crone  RxorLAToa  Co.,  of  boston,  has  received 
an  order  for  some  large  steam-traps  from  the  Wcvt- 
brook  Manufacturing  Co.  (Cotton),  it  being  their  fifth 
order  for  Curtis  traps  and  regulators. 

Oas  Liortiko  m   Wasbtsotos.— Mr.   H  Calvert 
Ford,  ths  inspector  of  gas  for  the  district  of  Columbia, 
nittsd  his  annual  report  to  the  Secretary  of  thai 


Include  one  at  Litcbterfelde  and  ths 
dsuer  Rock  to  Chartnttenhrrg.  isesr 
from  Fort  Rush  to  Bush  Mills,  Id  the 
sod   in   Holland,   from  Znndvf.irt 


from  the  Hpan 
Berlin:  another 
lorth  of  Ireland ; 
o  Eostverloren. 
Among  lines  in  construction  are:  In  Austria,  the 
MoMlkng  line,  near  Vienna:  in  Germany,  from  Wies 
boden  to  Nurnberg,  and  from  the  royal  mines  of  Rsxony 
to  Zankemde:  in  England,  under  the  Thames,  connect- 
ing Charing  Crises  and  Waterloo  stations;  also  in  South 
Wales,  for  which  (be  force  will  be  derived  fo  ra  the  fall 
of  water.  In  Italy,  Turin  and  Milan  win  at 
construction  of  electric  roads. 

Da.  Snatxxs,  President  of  th 
certain  that  tbe  steam  engine 
first  to  be  confined  to  the  dr 
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STREETS,  DRAINAGE.  ETC, 

TitK  Committee  od  Snvmv  of  Raton,  want  an  addi- 
tional approjrr-intlnii  of  f  M,  I  HI  tn  eooipli  u<  the  work  of 
the  year.  The  appropriation  for  tbe  present  financial 
year  wan  (4O0.lXK>.  at  which  1140,416  baa  been  ex- 
petidcd;  to  finish  contract*  already  In  progress  will  re- 
quire t:i4.lM*>;  to  butl-l  mvt> m  alrcadv  ordered  by  the 
Board  of  Aldermen,  |17,0U0;  to  build  sewers  petitioned 
for  and  not  ordered,  lU'.otXl:  for  running  expew 


•Uncol,  wiib  the  Usual  n  mount  of  rrpa'tni,  etc., 

I  Brook  < 


mE%jo.  The  Ua—KlW  on  U*  Stony  . 

will  ask  for  an  additional  ajHiroprlatimi  <,f  »at).tXKI  to 
finish  tbe  job,  which  waa  estimated  would  coat* I :W,U00, 
but  uputl  which  1180,000  ban  already  been  expended. 

Kewekaoe  or  W  ATxascaY ,  Com  —  The  Sewer  Com. 
luissioners  recommend  to  tbe  Common  Council  a  com- 
lilete  sewerage  ayatem  for  the  city,  planned  by  Civil 
Engineer  Rudolph  Hering.  of  Fliilsdeliifala.  ami  costing 
•w  1711.SH0.  Engineer  Eliot  ('.  Clark,  of  Boston,  baa 
alao  looked  over  the  city  and  made  a  ropnrt.  Tbe  Coui- 
moo  Council  will  act  on  tbe  reports  at  lta  next  meeting. 
Tbe  Council  baa  appropriated  (5.00U  to  aecure  tbe 
fismeweJI  Ore  system  awl  provided  for  I 
merit  of  a  tiro  marshal. 


rniHMHAUi  for  Improving  certain  streets  of  Wasclng- 
ton,  U.  C  ,  will  be  receiwd  by  Major  O.  J.  I.ydecker 
until  Sept  10. 


RIVERS  AND 

Tuk  MisBUwnirT'i  RlVER  LEVEEa  akd  Jettiem.  The 
bill  passed  by  Congress  appointing  a  special  committee  to 
i  ivestigate  and  re|«.irt  uihoi  the  M  i<*ii*««ippi  River  levee 
a 'id  Jetty  systems,  appropriated  |*V,tKHi  to  defray  tbe 
exf*>i*ses  of  tbe  committee :  but,  by  nn  oversight  on  the 
|««rt  of  tbe  fnitnrr*  uf  tbe  measure,  made  the  amount 
available  after  the  presentation  of  vouchers  covering 
the  expenses  of  the  committee.  Tbe  committee  b  to 
roe**  nt  Cairo,  III.,  on  Novcuilfr  10.  and  In  order  to 
jlvislc  any  Inconvenience  t.yUniM-ihcrs,  aiMto  Insiite 

"l'"kerT»>>°li\'4dhe.-.!<rM  I  out  of  "bi's  ow"T*r^oJ  fund 


Tttk  work  of  double-tracking  tbe  I 
&  Dayiim  Rii^i-oadUascwnmeocedalbcUeiicl.^  Station, 
working  to  Lockland,  and  when  completed  will  be  a 
continuous  double  track  from  Cincinnati  to  Hamdton. 

Locumotiyen  roil  N  arrow  fi acudi- The  narrow- 
gauge  people  ate  still  strinag  for  greater  tractive  power, 
A*  tbe  trarjlo  Increase*  their  reaources  are  eevrrely  taxed, 
and,  burdened  ax  they  are  with  una!!  can,  they  find 
that  long  trains  are  uecv«sury,  ami,  ciMiarqnently,  to  get 
power  to  do  the  work,  unuouallv  heavy  engines  are 
needed.  An  tbev  are  UMUtllv  limited  by  their  very 
light  rails,  the  weight  on  each  driver  has  to  be  kept 


n  re  commonly  most  ror  irMgnt.  una  or  toe  ixiest  r,r 
these  engines,  built  by  tbe  Baldwin  Locomotive  Works, 
has  10  drivers,  an  overhanging  fire-box  back  of  the 
driver*,  cylinder*  10  in.  In  diameter  by  W  In.  stroke, 
37  in.  driving  wheel",  and  a  total  wheel  linsn  of  15  ft  5 
iu.  The  rigid  wheel-law*  la  9  ft.  »  In.  The  boiler, 
which  la  intended  to  bum  wood,  is  53  in.  in  diameter, 
with  floes  IS  ft.  fin.  long,  and  a  fire-box  43  \  In.  king, 
48  tn.  wide  and  64  k  in.  deep.  These  engines  are  very 
light  on  tbe  rails,  tbe  groat  oumber  of  driving-wheel, 
giving  the  necessary  adhesion 
Upon  any  one  pair. 

Exteksioji  or  rag  C.  *  0.  C  _ 
•Am  of  the  Chesapeake  *k  Ohio  Railroad  from  Newport 
New.  to  Kortreas  llonroe.  Va.,  bav  been  llowbed 
Through  train*  to  tbe  West  will  be  put  on  about  Oct.  1. 

Railwat  KxTvjtwo*.— Tbe  Montreal.  PorUaixl  and 
Boston  Railwav  l»  now  coni|>lst«d  from  West  Farnham 

|Qoe..  to  Eu.t  Kmnklin,  Vt  The  road  will 
soon  be  completed  to  Sheldon.  A  dispatch  from 
Canton.     O..     aavn     that     the     Coaborton  and 

land  Mtratuville  ixt«i.|mi  of  lite  Conwuvton  Valley 
Railroad  is  now  completed  to  the  CleveUrici,  Tuscaxa 
wav  Valky  and  Wheeling  Itailroad  croaung.  eighteen 
i:i  ■  -  ■•■ii'.ii  .  I  i  .it  I.  ■]!  Taw  work  »ill  progress  south 
«aol  as  faa  as  money  and  men  will  permit. 
Tn*  rta.li  dhl-mri  of  Uie  Denver  and  Rio  drauile 
llailwav  i»  4*i>m|,leted  to  Montroae,on  the  rneompbagre 
River.  AA'i  mills  from  Denver.   The  link 


CONTRACTS    LET   FOB  REPAIRING 

Hm  ar.  or  CuaJutcnoa.  CaaiBiUMik,   Mass — The 

contract  for  repairs  at  tbe  house  of  correction,  wlih-h 
luclude  the  erection  of  several  new  tauldlng*.  has  bi*n 
awanleit  Ui  J  H  Coon,  of  Boston  for  eHO.toW.  Tbe 
highest  hid  waa  piiLThH,  and  the  prion  doaa  not  Include 
the  coat  of  excavating,  placing  of  stone  work,  boilerH. 
etc.  By  the  terms  of  the  contract  the  walla  at  tbe  east 
of  the  hOHpital  are  to  be  removed,  and  there  will  be 
built  a  riotler  house  and  stAhle  In  one  Ituthiing.  :t7xf% 
ft, :  the  brick  liulldlng  known  aa  "Bummers'  Hall."  the 
oid  chimney,  stable,  botlcr-ioocn  and  wall  on  Hpritig  it, 
are  to  be  torn  down,  and  aa  addition  to  tbe  present 
pilstin  4Hx57  ft.  la  to  t*  ootwlructed.  This  will  i-outain 
a  block  of  1 10  cells,  an  entrance  iiilxlVS  ft ,  anil  be  tbiee 
stories  in  bight.  Tin  re  Is  also  to  be  an  extensl'm  of  tbe 
Workshops  r.'i  t4  ft.  and  three  stories  high.  One  fourth 
of  the  division  walla,  between  tbe  old  cells  in  the  cell- 
block  od  Third  sc.  are  to  be  lemuved  and  new  one.  con- 
structed :  there  will  aim  be  new  doors  to  the  oils  much 
better  than  those  at  present 
much  better  light  in  the  corhdi  . 
is  to  be  completed  by  Jan.  1.  1888 


CANALS. 


Tn  Pax  AHA  t'js. 
i)is|*at4-h  from  Pant  a 
Panama  CanalCorapa 
each  is  considered  a 


.  ITtO/BCI — Loatxisj,  Sept-  !*. — A 


_  AJtn  Pacific  Railhuau  Com- 
rAKT.— This  comiiatiy  has  rtcently  been  incorporated 
under  tbe  laws  of  New  Mexico,  designed  to  connect  at 
liemlng  with  the  Atcni-on,  Topeka  £  Santa  Fe,  Svutb- 
arn  PaciAc  and  Texas  Pacific  railroads.  The  road  was 
organised  bv  prominent  tankers  and  merchants  of  Orant 
Cotuity,  who  bare  rarayl  all  loo  uecenarr  funds,  and 
tbe  road  la  now  being  graded  to  Silver  City,  forty-flve 
T  of  Darning.  The  rood  Is  hnwd-gauge,  but 
l  ia  to  connrct  tbo  road  at  Silver  City  with 
branches  to  Santa  R  ta,  Port  Bayard, 
own  and  the  Moggalou,  Lake  Valley  mines  ami 
'llf ton  mines,  [t  is  duslgn  d  by  the  preaeiit  conv 
r  to  build  next  yenr  nam  es- gauge  brunch  roads  to 
A  Rita  and  Georgetown,  and  to  the  Chiton  copper- 
mimng  district  lu  Arusoisa. 

A  ruxiHINAJtr  wrvey  baa  Just  been  started  for  a 
narnn*  g»ug«  rollway  from  Norfolk,  Va,.  ui  Tim  Hollies 
ta  proposed  watering-place  on  tbe  Atlantic  CK'ean 
beach,  nvo  miles  from  Cape  Henry  Light  down  the 
coast).  It  la  proposed  to  advance  tbe  construction  as 
soon  as  the  survey  it  completed.    Tbe  line  w  111  lie  about 


TSSSSi 

I  an  a  Moot  Road.— Track  it  do*  lain  on  the 
j-  ft-statabdiii  Iron  Works  Railroad  to  Foster 
,  Me..  l'>H  iO'l™  northward  from  the  late  termi- 

Pw  H  "uU  rrlul"!.rn5ilil "  '  ™ '  m  three1  m^^re  to  be 
Uxui  ta'nirblbe  Katabdiu  lr^nrworaa*  0,U'"  " 

Wkar  or  Rails  —The  Great  Central  Belgian  Ra.il- 
rtwd  has  prepired  -ome  eUt«wat»  statlstlra  aa  to  the 
wear  and  tear  of  rails  llion  its  avstcm.  It  appears  that 
after  twelve  yosrs'  irrvitv  oolv  88  per  cent,  of  the  sti-cl 
raili  laid  do*n  upon  ItssysUm  in  1*»  bad  been  with- 
drawn in  1881.  On  tbe  other  baud,  the.  proportion  of 
toa  iron  rails  laid  down  In  1908  and  withdrawn  In  18M) 
waoOo.Tl  per  cent,  of  the  whole  number  emnlnynd. 
Si  ore  thu-  organixition  at  the  Great  Central  Belgian 
Rsllr  wd  C  mpany  in  18IVS.  it  has  employed  TP.  HI  ton« 
of  rails,  o«  which  B7,B«3M  tuna  were  Iron  raj  la,  and  11,6-17 
tons  steel  mils  of  the  Iron  rails  liid  down,  Al ,H47  tuna 
ha»e  lieen  n-placeil,  while  of  the  stool  rails  laid  down 
only  tbrvn  tooa  have  been  replaced. 

THE  mllnaga  of  new  railroads  completed  last  work 
was  IM  miles,  msking  0. 048  miles  lb  us  far  this  year, 
against  4,018  miles  reported  at  the  corresponding  time 
it .  1K81.  :1.I0H  nill-s  in  ism),  1,«iHnill»nn  187«.  1,160 
mile,  in  187H,  1,171!  miles  in  11*77,  l,trJ7  mUea  in  IB7II, 
7i.i  mil  a  In  187V  1.00-1  mile,  in  1871,  8,463  mile,  in 
is73.and4,«08milc.in  187B. 

Kkw  Yojul  SoDt.  13.  -To-iUv  the  track  of  the  Mexi- 
can N  ttlotuil  II ui  way  ia  laid  108  mikw  out  of  tbe  City 


of  Mexico  ;  170  mile.  f,otu  Laredo  to  Monterey  ;  .™. 

I  over  7  at  M«n«.i,illo-in  all  STu  miun  built 
.  main  conce«sion.  This  complete,  tbe  ••4-'>0 
(as"  stipulated  in  the  main  concession  to  be 
witbin  t«o  year,  fmm  the  beginning  of  eon- 
rtrurtion.  This  tenu  of  two  yeurs  doss  notexidro  until 
CM.  14.  1882.  We  have  built  In  Mexico  now,  under 
olber  i^sncswslons,  74  miles  additicsnil.  mnliug  our  mile- 
age nlrnadv  cotutrocted  in  Mexico  853.  The  Texas 
Mexican  lines  extend  175t  miles,  making  tbe  total  am 
articled  mileage  of  the  c  impHny  to  date  oSS  tullm. 

A  FnoBJOA  SCHEIOI  —A  railroad  it  to  be  Unit  coo- 
ncctmg  Jai  ksonnlW.  Kin.,  with  tlte  seaside.   The  rood 

'-  -i  cost 


connect  tbe  Colorado  and  Utah  svstems  is  now  reduced 
to  875  miles.  Tbe  Sew  Orleans  diriiMi  of  tbe  Texas 
and  Pacidc  Railway  vriH  be  opened  to-day.  The  road 
baa  been  in  operation  sines  last  Spring  from  Marshall 
to  Cheyney  ville,and  at  the  latter  place  it  connected  with 
tin  Morgan's.  Ixiuisiana  and  Texas  Railroad.  The  nwd 
runs  from  Shreveport  to  New  Orleans,  a  length  of  H60 
•alios.  The  Danville.  Olney  and  Ohm  River  Railnaid 
Cr-mrsuiy  ceb-biated  tbe  compost  Ion  of  tbe  n.  jthem  di 
visum  of  their  nmd  from  Danville  to  Olnev  by  running 
an  excursion  train  over  their  road  on  the  gfld  ulk  I  be 
W'isouDsin  Central's  new  line  from  Neesinh  to  Osltk*«b 
will  Isii  Dnlsnetl  to-day.  It  la  exoecteil  that  the  entire 
new  Una  to  Milwaukee  will  ba  ot.tabrd  by  tbe  close  of 
the  present  month. 

Tna  NauTnrjui  Psoni.'  amd  tux  WacoxiuN 
Ck-vraxL.  -It  M  reisirud  that  an  arrangement  has  been 
made  between  tbe  Wisconsin  Central  and  Tbe  ,V  rttierti 
Pacific  for  the  tiuilding  of  a  mad  from  Superior  City  tn 
Ashland.  Tbe  Northern  Pacific  is  finished  from  Thomp- 
son, at  the  bead  of  the  St.  Loma  Rapid*  to  rnparior 
City,  and  that  portion  of  tbe  road  less  been  accepted  by 
tbe  government.  It  Is  lit*  general  opinion  that  It  would 
ba  heat  for  tbo  Northern  Pacific  to  buy  tba  Wisconsin 
Central,  and  tbvn,  by  an  arrangement  with  one  of  the 
Milwaukee  roods,  or  the  building  of  So  miles  of  new 
n»d,  the  trains  could  be  made  up  In  Chicago  to  run 
tiimiigh  to  I-uget'.  Sound.  It  it  believed  that  this  will 
lis  ultimately  aroornpllahad. 

Tmt  Fort  Worth  and  Dsnvar  City  Railway  was  com- 
pleted to  Wichita  Falls,  use  terminus  of  lbs  first  division, 
110  miles  from  Fort  W  orth,  Tex.  Through  trains  will 
he  run  in  a  raw  days. 

PEsnOEWABSR  Vallit  Raiuoad.— Tbe  first  regular 
track-laying  on  Uie  new  Pemlgewawet  Valley  Railroad 
began  at  Plymouth,  N.  H  ,  on  Mondav.  at  the  Junction 
wiih  the  Bost-.n,  Concord  &  Montreal  Railroad-  Robert 
Caldwell,  of  Sbeldon.  Vt.,  contractor,  has  17  men  at 
»<>ik.  oiid  m-ire  are  coming.  The  'JO  mDea  to  be  laid  to 
Woodrtork  is'  flnlabed  about  Nov.  I.  Nearly  all 
the  grading,  bridges,  etc. ,  are  now  doaa. 

CuiCA0o?a  SrxxXT  Railwat.— Chicaoo.  Sept  12  — 
Judge  Gardner  rcudered  a  dedsioo  to-day  in  tbe  case  of 
tba  use  of  tbe  streets  by  the  South  Side  H  rs»  Railway 
Couiitsny  bv  cart  pnf«lied  by  cably,  which  la  turn  u 
movisi  by  %umm-  Ttta  application  waa  for  an  injunc- 
tion to  prohibit  the  company  from  tbe  use  of  tba  cable 
under  its  charter  as  a  borse  railway  "  company.  Tbe 
court  practically  decided  the  whole  caw  by  holdi  ng  that 
the  proper  designatloii  of  tlia  road  waa  a  ''street  rail- 
way.'* Tbo  power  and  jurfesdlctioD  of  the  City  Council 
over  tbe  streets,  and  over  their  use  and  occupancy,  and 
over  the  question  aa  to  bow  vebiclea  may  be  propelled 
upon  tbeot,  whether  bv  eteam  or  otberwlisj.  was  held  to 
be  Uiiquestl.wAl.le.  Tho  City  Cimndl  having  granted 
tie-  right  to  use  tbe  cable,  which  was  moved  nv  steam 
tbe  authority  of  tbe  street  railway  company  could  not 
be  restrained  in  the  manner  sought.  The  injunction 
was  therefore  refused.  Practically,  therefore,  tbe  botse 
railway  or  street  railway  question  is  lu  tba  control  and 
dltcrvtlon  of  the  City  Council,  subject  only  to  sach  re- 
strictions and  limitsUmis  aa  maybe  containct  In  tbe 
general  character  of  Uie  city  and  In  the  special  charters 
of  companies.  Within  the  MmlU  of  tbe  compnnv's  char- 
ter and  tbe  contractu  hitherto  made,  tbe  (Sty  Con 
those  railways  as  it 


Pan  roe  a  La  run  Two  Hi  umiu  Hocsul— 11  M.  Ken 
nedv.  of  Second  and  Wood  streeta,  Pittsburgh,  Pa.,  wUI 
receive  prouosabi  fur  designs  anil  building  wXi  frame 
bousvs  of  from  three  to  eight  rooms  each 

BrtLt'iNO  Sma  Appaovxlx  — Ttie  rlecretary  of  tbe 
Treasury  has  approve*!  tbe  recomnvmsdatlon  of  tbo  com- 
mission on  tbo  selection  of  a  site-  for  tbe  location  of  a 
public  building  at  MtnoeaixiJu.  He  baa  also  approved 
the  site  selected  for  tbe  public  building  al  lietroit,  in  so 
far  aa  concert*  the  offer  of  Mr.  Joys  to  sell  his  lot  sd- 
jiKt  iog  the  prieient  fsnt-ofttne  property  for  Idrl.tioo. 
Tba  owner  of  tba  other  lot  selected  for  tbe  extension 
has  been  notified  that  his  terms  of  sale  ($3-1.000)  are  too 
high,  aud  that  unless  be  will  accent  a  lower  figure  for 
his  properly  it  will  be  secured  by  condemnation. 

The  WatertowD  (Mass.  I  Public  Library  contract  baa 
been  given  to  David  Perkins,  carpenter,  of  Boston,  who 
will  take  charge  of  the  sub-contracts  and  be  held 
rvscponsihle  for  a  satisfactory  completion  of  tbe  entire 
structure,  including  tbe  beating  apparatus,  but  not  tbe 
bookcases  and  funilshiligs,  tbe  price  being  |&I>~>4'V 
Meaavs.  G  R  and  R  G.  Shaw,  of  Boston,  are  the  arcbi- 
tecta 

Wnsujnr,  are  to  ba  erected  in  Wilmington,  N.  C,  by 
Saw  York  and  foreign  capitalists  to  treat  sul|*aretled 
gold  ares. 

BRIDGES. 

BRtsorvo  the  Hi  rssov  —Plans  have  been  commenced 
by  the  officers  of  tba  Mew  York  and  Raw  England  Rail- 
road,  and  other  capitalists,  on  a  bridge  to  i 
Hudson  at  Newburgb,  N.  Y. 

Wuax  oof  Ti 

about  loO  ma  sons  and  atone  cutters  at  work  on  tbe  big 

bridge  of  tbe  West  ff'  " 

N.  Y. 

bridge^f^fld^iss1  **  w,rr,BUd  10  ",Pport  * 
Contonx  A  HaTLGA  are  building  tba  Atchafalava 

bridge  for  tba  Texaa  Pacific  Railroad  Company.  Tbe 

otructore  will  be  800  ft.  lone,  with  two  (Dana  ol  C'sO  ft, 

each,  and  one  draw  span  of  800  ft,, 

engine.    Tt  »  work  of  construe 

River  bridge,  6,400  ft  in  length. 

It  will  be  tba  longest  iron  bridge  in  tba  United  btaUss. 
Trra  McKeeaport  Youihiogbeny  Bridge  Co.  baa  been 

authorized  to  own  and  maintain  a  bridge  over  the 

Toughiogbeoy  River  at  McKaesDort,  Pa.,  and  will  soon 

be  ready  to  let  contracts  for  tba  work. 
Tnx  Louisville  Bridge  O.  is  potting  up  an  Iron  bridge 

of  lso  ft,  span  at  Sboal  River  F.o_.  on  the  Pcnoacola  A 

Atlantic  road.   It  will  be  1,400  ft.  long. 


A  two  itiaoa  nt  coo  rt, 
.,  to  be  operated  bv  aa 
ting  tbe  Motvingahela 
has  tie^n  Lunnueuosl. 


Co.,  at  PSttsliureh,  baa  tbe  con. 

■  Jhio«tpoio,r 


rlbaOhloatl 
ntral  rcsjd. 


Tn 

man  in 

West  Virginia  Central  &  Ilttsburgh  road.  Tbcy 
also  a  good  deal  of  roof  and  building  work  on  " 


II  Patspsco  Bridge  A  Iron  Works  of  Wendell  Boll- 
in  Baltimore  are  building  several  hildges  for  the 
I  Viigthls  Central  A  Pittsburgh  roarL   Tbey  have 


A  Fortt-Nibe  Tost  Fly  •  Wheel.— The  largest  fiy- 

oeteil  in  the 


wheel  of  a  stationary 
United  States  was  completed  by  W 
Newark,  for  Clatk's  Thread  Works. 
The  wheal  is  built  In  seven  sections,  ea 
tons.  It  Is  twenty-live  feet  in  diamet 
is  seven  feet  six  inches.  It  baa  three 
three  twenty-four-ioch  belts  run.  Tt 


tta  A  Campbell, 
li  tbe  same  city, 
■h  weighing  seven 
r  and  ila  "  face  " 
crown,  on  which 
lathe  was  two 


is  to  be  la  ui-les  111  length,  narrow  gauge,  and  is  to 
•  I^Oji.ooo.   It  will  bs  called  tba  ArUngton  A  Atia 


CONTRACTS  LET 

Rail  no  ad  CosfTRACT  Let  —Ottawa,  Onf.,  Sept.  IS. 
— E.  A.  C.  Pew  has  comideted  his  arrangements  and 
>igne*t  a  contract  witb  the  Souria  A  Rocky  Mountain 
Roilwsv  C  impanv  n.  build  llieir  line  from  n  isilnt  on 
the  Canada  Pacific  Riilwuy  100  miles  west  of  Wlnni- 
l**g  1 1  tbe  His?ky  Mountains.  Mr.  Pew  has  alto  pur- 
chased n  controlling  interest  In  thu  company.  Tba 
rknirls  Ac  Itis  kv  Mutiiitain  Railway  runs  in  a 


H-inel.  s£  Itis-kv  Mountain  Hallway  runs  in  a 


weeks  running,  night  and  day ,  In  turning  off  tbe  face  of 
tbe  monster  wheel,  and  five  tons  of  chi|a  wore  planed 
from  tbe  surface.  It  took  »  minutes  f»5  seconds  fur  lb. 
wheel  to  make  one  revolution  on  tbe  lathe.  Tba  total 
weight  of  tba  wheel  is  forty-ntue  tons. 

The  War exxn  steamer  Naskdi.— Colonel  OUleaple, 
on  the  14lll,  opened  the  Tour  bide  w  bivh  hiui  lieou  u- 
celved  at  tba  Army  Building  for  raising  the  wrack  of 
the  English  steamer  Nankin.  Tbe  contract  waa  awarded 
to  Mr.  Samuel  R  Ciunmitvgs  al  134,740,  tbe  lowest  hid. 
The  Nankin  waa  sunk  in  tbe  Swash  Channel  l  y  a  col- 
lision with  the  sleAiiier  George  W,  Clyde  on  April  S.\ 
and  Is  now  broken  in  two  parts.  Tbe  wreck  waa  sold 
at  auction  to  C.  R  Ilasrkk,  who  rubsvqurnlly 
ferred  it  to  Mr.  W.  E.  Cbaon>ati,of  Mo.  7fi  Souu 
Mr.  Chspma 

tbslb.lSU.Dg 
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STEAM  EXCAVATOR  AND  DUMPING  CAR. 


The  accompanying  engraving  represents  a  com- 
bined excavator  and  dumping  car  built  by  the 
Arm  of  Osgood  *  MacNaughtnn,  87  Stat*  street, 
AttKinjr.  N.  Y„  for  use  on  the  West  Shore  Rail- 
road, and  ia  so  clear  at  to  need  but  a  brief  descrip- 
tion. It  to  particularly  adapted  for  all  building  oper- 


car.  and  ia  supported  by  a  hydraulic-jack  capablo 
of  supporting  a  load  of  1,000  pounda  to  tlte  square 
Inch.  The  dipper  baa  a  capacity  of  3  cubic 
yards,  weight  3,000  pounds,  and  ia  built  of  steel, 
after  the  "  Osgood"  pattern.  It  ia  operated  by  a 
pair  of  engines  geared  to  drums  carrying  the  two 
separate  hoisting  chains,  which  accomplish  the 
swinging  without  the  help  of  other  machines.  The 


for  the  purpose.  A  powerful  spring  being  plncrd 
'  in  the  chain  from  the  frame  to  thn  boom  the  de- 
!  atructive  jars  transmitted  from  thn  dipper  to  thn 
machinery  are  much  lessened.  For  use  as  a  der- 
rick the  dipper  and  dipper  handle  are  removed— an 
o[ieratlon  of  but  a  few  momenta — when  the  ma- 
chine is  ready  for  any  work  suitable  to  a  derrick. 
Approved  friction  clutches  are  uwd  in  all  case- 


ations when  it  lsde*ircd  to  move  large  quantities  of 
materials  quickly  and  cheaply.  The  machinery 
is  placed  on  a  platform  car,  advanced  on  rails  hud 
an  the  work  progrenwa.  In  transportation  the  A 
frame  ia  hinged  at  the  lower  end,  so  that  it,  to- 
gether with  the  boom,  oan  be  lowered  until  it  rests 
on  an  ordinary  oar  placed  in  front,  thus  permit- 
ting of  the  passage  under  bridges.  The  weight  of 
the  machinery  when  at  work  is  removed  from  Its 


engine  cylinders  are  10  by  13  in.  The  opera- 
tion of  forcing  the  dipper  into  the  bank  ia  accom- 
plished by  two  enginea,  H:4  by  10  in.,  which 
are  placed  on  the  turntable.  As  these  are  revers- 
ing engines,  complete  control  of  the  dipper  is  ob- 
tained both  in  depositing  the  load  nnd  holding  it 
to  the  work.  The  boom  is  hinged  to  the  turn- 
table, and  so  connected  with  the  A  frame  tlutt  it 
can  be  given  the  inclination  to  the  work  bust  suited 


instead  of  positive,  clutches,  which  are  fre- 
quent causes  of  trouble.  This  machine  lias  been 
in  use  for  somo  time  on  the  West  Shore  road,  in  a 
species  of  hard  pan,  which  would  otherwise  have 
required  blasting  to  loosen  it.  Notwithstanding 
the  exceptional  hnrd  work  to  which  It  has  been 
subjected  no  sign  of  weakness  ur  rupture  in  any  of 
its  parts  haa  appeared.  Built  upon  souu  :  prin 
ctplnt,  and  of  the  beat  materials,  it  has  far  surpassed 
the  expectations  of  all  parties. 
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PROPOSALS  FOR  IRON  BRIDGE. 


On  the  90th  iiwt.  proposals  were  received  by 
Ctias.  E.  Fowler,  City  Engineer  of  New  Haveo,  for 
the  construction  of  an  iron  bridge  an<l  abutments 
over  the  tracks  of  the  N.  Y.,  N.  H.  ft  H.  R.  R..  at 
the  Lambertou  street  crossing. 

sarsTurrRrcwaa. 

Corrugated  Metal  Co..  East  Berlin,  Conn. . .  .918.800.00 
KingfrooBridire&  Maufe.  GO  .  Cleveland,  <>.  17.9U7.0O 

Btston  Bridge  Works,  Bosfom.  Ms*   17.BllO.00 

L.  W.  Iltrtsmnr*,  Hiushovo  Bridge,  N.  H  ...  17.M8.00 
Huit*vn  River  Bndge  Works.  Hudson.  It.  Y.  16.7.">fl.0O 

Wroufhl-Irwi  Bridge  Co..  Canton,  0  1«.:«XMX> 

Mane  Bridie  Co.,  Youngsu>w»,  O   I5.4uu.00 

Welus  Iron  Works.  Jerwy  City,  N.  J   1:1,407.00 

Felin  Rrldgs  Works,  bsrrr  Fslls,  Psnn.....  18  HIS. 00 
The  contract  wss  awarded  to  the  Feoa  Bridge  Works. 

aroaTRrcTtra. 

PsterHmall.  New  Us?™,  Coun  918.487.00 

Robert  Rerlfleld,  Kew  Haven,  Coon   16,000.00 

The  contract  swsrded  to  Robert  Redflelit. 


PROPOSAia  FOR  ORANGE  (N.  J.)  WATER- 
WORKS 


^1 1  On  August  28  last  proporala  wrro  opened  by  the 
Common  Council  of  the  city  of  Orange,  for  the 
following  work  and  materiala: 

The  building  of  a  darn,  with  flume,  £  gale  housss. 
and  all  necessary  or  proper  appurtenances;  the 
laying  of  about  26  miles  of  pipe:  the  setting  of 
hydrants  and  other  fixtures;  41, all  cubic  yards  of 
embankment;  2,390  cubic  yards  of  rubble  mason 
ry;  1,000  cubic  yards  tif  u-hlur  nissonry;  the 
clearing  of  40  acres  of  land,  together  with  all 
necessary  excavation  and  btbur  therefor. 

MaTKHMIJ*. 

66.320  lineal  reel  or  4-ltich  pipe. 
42.150   ••         ••      6-inch  " 
27.375  •'         "      S-inch  •• 

ll,«00   "         ••      I"  inch  " 

7,1100   "         "     18-inch  •• 
81,6*0   "         •'     IrWnch  ■■ 
860    •         "     20-Inch  " 
9  90-inch  gales,  lliinged. 
6  16-incb    "  hub. 

8  10-inch    "      "   (1  flanged  V 
IS  8-inch    ■•  " 

95  6  Inch    ••  " 

09  4-i  i  ii  'b     "  " 

200  double  nuzzle  hydrants. 
1 12  gate  boxes. 

—  special  castings,  uch  as  valves,  boxes, 
covers,  screws,  reds,  etc..  is  the  same  may  be  de- 
signed and  ordered  by  the  r-igincer  of  the  city.f torn 
time  to  time. 

—  barrel*  of  America .  Hydraulic  cement,  of 
the  beat  auality,  freshly  gr^nd. 

The  {forks  will  be  built  on  the  gravity  system, 
the  raaervolr  being  located  in  a  valley  between  the 
first  and  secund  mountains  at  a  distance  of  about 
6  miles  from  the  city.  The  watei-shed  covers 
an  area  of  about  5  square  miles.  The  reservoir 
will  cover  about  00  usees  and  will  be  Irregular 
in  shape.  The  dam  across  its  lower  extremity 
will  be  875  ft  in  length  and  40  ft.  in  height  at 
the  center.  The  mountains  form  the  borders  cf 
the  remaining  sides  of  the  reservoir.  All  the 
water  carried  by  a  stream  flowing  between  the 
mountains  will  be  utilixed.  The  average  computed 
supply  to  be  obtained  from  all  sources  (rainfall 
calculated  at  ouly  12  in,  per  annum)  '  will 
be  about  3,000,000  gallons  per  day,  amply  suffi- 
cient for  some  lime  for  a  place  whose,  present 
population  is  18,000.  A  pressure  of  142  pounds 
will  be  obtained  at  the  hydrants,  sufficient  for  Are 
purposes. 

The  dam  will  be  built  upon  a  suitable  founda- 
tion, and  there  will  be  three  ditches  8  ft,  wide  and 
3  ft.  deep  under  the  whole  length  of  the  embank- 
ment and  filled  with  selected  puddle.  The  dam 
will  be  limit  or  cemented  masonry,  and  puddled 
gravel  ami  clay.  The  slope  of  tin-  up  stream  side 
will  be  -Mj  horizontal  to  1  vertical,  and  of  the 
lower  side  2  horizontal  to  I  vertical.  The  top  of  the 
embankment  will  be  20  ft.  wide.  Throughout  the 
entire  length  of  the  embankment  there  will  be  a 
wall  of  first-class  cemented  rubble  masonry.  Above 
the  up|ier  slope  there  will  be  a  rectangular  flume 
and  gate-house  to  receive  screens,  gates,  charcoal, 
etc.  Below  there  will  be  a  gate- bouse  for  the 
waste  water  and  conduits,  gales,  etc.  From  the 
cross  section  drawing,  which  we  herewith  present, 


an  accurate  idea  may  be  obtained  of  the  plan  oC 
the  dsm,  gate  house*  and  flume. 

The  flumn  is  rectangular  in  section,  and  upon 
the  side  at  which  the  water  enters  will  have 
valves  or  gates  for  admitting  the  supply.  These 
an*  arranged  in  a  vertical  line,  in  order  that  the 
water  from  the  basin  may  be  drawn  from  any 
depth  below  the  surface.  This  arrangement  is 
made  necessary  by  the  fact  that  the  depth  of  the 
purest  water  to  l>e  obtained  from  o  reservoir  at 
the  different  seasons  of  the  year  varies.  Practi- 
cally the  flume  will  be  divided  into  two  sections 
Ibe  entering  water  will  pass  through  a  bed  of 
charcoal  to  clean  it  of  all  sedimentary  matters;  it 
will  hien  pass  through  sponges,  as  shown  In  the 
drawing,  before  entering  the  general  supply  pipe. 
These  sponges  will  be  held  in  plane  by  a  perforated 
division  of  copper.  These  sponges  will  absorb 
all  animal  organisms,  and  when  in  combination 
with  the  charcoal  will  purify  the  water  ru  thor- 
oughly aa  It  la  possible  for  a  filter  to  do.  From  the 
Hume  to  the  gate-bouse  aie  two  sets  of  conduits 
and  the  connections  are  so  made  at  the  house 
that  the  supply  pipe  ran  be  opened  for  cleansing 
purposes  without  interfering  with  the  water  going 
to  the  city. 

The  dimensions  and  shape  of  the  rubble  mason- 
ry extending  through  the  embankment  are  clearly 
shown  In  the  drawing. 

The  masonry  for  the  flume  and  gate-houses  will 


of  William  B.  Rider,  who  built  the  water  works 
at  South  NorwsJk,  WolroUville,  Bethel.  Thomas- 
ton,  Kent  and  Greenwich,  Conn.,  and  at  Walton 
and  Onconta,  N.  Y„  and  who  is  now  in  charge  of 
the  works  building  at  Hornrllsville,  N.  Y. 

A  committee  compose)]  of  Horatio  Allen,  I.  8. 
Cjuwin  and  George  H.  Cook,  appointed  to  consider 
tlva  proposed  plan  of  William  B.  Rider,  reported 
that  the  supply  would  Is-  adequate  for  all  needs 
of  the  city.  "  The  storage  reservoir  is  planned  to 
hold  at  least  990  million  gallons,  and  a  moderate 
expense  may,  if  ever  found  necessary,  be  increased 
to  a  capacity  of  over  900  million  gallons.  This 
quantity  of  itself  Is  sufficient  to  give  the  supply 
now  needed  for  820  days." 

The  pressure  was  considered  amply  sufficient  for 
fire  and  domestic  purpose*. 

The  plan  of  Mr.  Rider  for  an  auxiliary  high  press- 
sun-  reservoir  was  considered  perfectly  practicable, 
and  it  can  at  any  time  be  cheaply  and  effectively 
constructed. 

The  quality  of  the  water  was  deemed  unexcep- 
tionable. 

Upon  our  visit  to  Orange,  a  few  days  since,  we 
received  much  valuable  information  from  Mr. 
Rider,  and  a  tabulated  statement  of  Ibe  bids  re- 
ceived which  we  herewith  append. 

To  the  kind  courtesy  of  City  t  lerk  of  Oranice, 
Mr.  Horace  Stetson,  we  are  indebted  for  the 
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be  of  ashlar  well  bonded  and  grouted  and  ren- 
dered water-tight.  The  specification!*  state  that 
all  stones  used  In  any  part  of  the  masonry  must 
be  washed  and  cleaned  of  dirt  before  being  laid. 
Also  all  heavy  pounding  and  jarring  on  the  wall 
are  to  be  avoided. 

The  cement  used  will  be  the  American  hydrau- 
lic mixed  in  the  proportion  of  one  cement  to  two 
of  clean,  sharp  sand. 

The  pipes  to  be  of  strong,  tough  gray  re  melted 
pig-iron,  which  will  permit  of  Us  being  n-adilt 
drilled  or  cut.  Their  length  not  to  exoeed  12  ft., 
nnr  to  be  less  than  1 1.75,  in  length,  when  hud. 
All  pipes  and  enstings  to  have  a  groove  in  the  hell 

of  an  inch  wide  and  ,',  of  an  inch  deep,  so  as  to 
allow  room  for  lead  in  the  joints.  The  pipes  are  to 
weigh  as  follows,  and  no  deviation  of  more  than 
5  per  cent,  to  be  allowed: 

Par  Per  length   Per  length 

head.  or  11.8  ft.  Hi  fi. 

100  a...  20-ln.  pipe,  184  ft ....    1.808  1,683 

150  b  18-in.  •'                      1.238  1.274 

200  c....l«-io.     "                      1,800  1,383 

900  18-in.  "                    1,46*  1.487 

12-in.  "                       844  9(10 

10-in.  •'                        728  78.'. 

8-in.  "                        520  583 

Mb,  "                        861  387 

4-ln.  '•                        218  222 

The  dimensions  of  rock  trenches  to  be  as  fol- 
lows at  the  bottom: 

For  4  and  8  in.  pipe,  114  wide. 

For  8  and  10  in.  pipe,  2  ft.  wide. 

For  12  and  1J  in.  pipe,  2y  ft.  wide. 

For  10-in.  pipe,  9>i  ft.  wide. 

The  hydrants  will  be  so  located  that  each  will 
i-over  un  area  of  a  radius  of  230.  Gates  will 
bo  provided  so  that  any  portion  of  the  city  can  be 
shut  off  for  repairs  or  other  purposes  without  in- 
terfering with  the  general  supply. 

The  works  were  designed  and  are  now  in  charge 
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following  list  of  contractors  with  the  gruas  amounts 
and  for  the  list  of  the  successful  bidders. 
Laying  Pipe  and  Rock  Krearation  in  Trenchet. 
Geo.  H.  Titoomb  (duos  not  Include  Rock), 

28  Whitehall  St.,  N.  Y  08,831.75 

John  Hattcrlcc  A  Co.  (dors  not  include 

Rock),  Oloster,  N.  J   86,529.90 

John  Mullen,  (Macadam  streets  S  era. 

extra).  Orange.  N.  J   74,8?6.95 

Myles  Tierney.  Jersey  City,  N.  J   72,080.00 

Williams  ft  Halliuan  (does  not  include 

li.s  k.  nor  IB  in.  pipe),  Chicago,  III  09,588.75 

John  W.  Rutherfonl,  Hoboken,  R,  J   87,804.75 

John   Iss-kwood  A  Co.  -see  bid  I,  Sew 

York  07,688.90 

J.  J.  Newman  ft  Co.,  Providence,  R.  I...  68.098. tO 
John  E.  Halltday.  Jersey  City,  N.  J.  ...  6S.01S.tW 

John  O  Rourke.  Orange.  N.  J   63. 704.10 

George  B.  Intuan,  New  York.   60.ri99.30 

Freel  ft  McNamee.  Brooklyn,  N.  Y  B9,918.S0 

II.  N.  P.  Dale  A  Co..  Columbus,  0   57,281.50 

Francis  I  Leonard  A  Co.  (does  nut  include 

Rock;  Macadam;  10  cts.  extra),  Nor- 

walk.  «   56,406.06 

Henry  Lewis,  Flushing.  N.  Y   54.808.25 

Frank  C.  0-Reilly,  Orange,  N.  J   04.333.35 

William  H.  Weldon,  Lamingtun,  N.  J., 

I  hid  informal)   52,316.23 

John  M.  Wcldon.  Rahwny.  N.  J.,  (bid 

informal'  ;   49,968.40 

Dam  (acelutive  of  Timber  A  Hock  emivation). 

George  H.  Tilcomb,  New  York   64.732.4K 

J.  J.  Newman  A  Co..  Providence,  U.  I.  72,5i3.]5 

John  Mullen.  Oruuge.  N.  J   71,080.82 

Krcd'k  W.  Morris,  Orange.  N.  J   40,658.50 

John  W.  Rutherfonl,  Ilobokeu.  N.  J. . .  4«.2Ta.l7 

Myles  Tieniey ,  Jersey  City,  N.  J   43.678,93 

John  Satterlee  A  Co..  Oloster.  N.  J   45,009.93 

John  O'Rourke.  Orange.  N,  J   48.872.14 

George  K,  Intrmn,  New  York   41,957.40 
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Fnink  C.  OTWlly,  Or»i)R*.  S.  J  

Francis  I«>nard  &  Co.,  Norwalk.  Ct.. 

(1ml  Im  lnde  cWrlng  laud..   85.987.83 

Willinuu  &  Hallanan,  CIikhro,  111  

Fwel  *  V!.  Nam«..  Bmoklyn.  N.  Y  

I'uiMlr  nitnk. 

John  Mulliti.  OranRi».  N.  J  

Srtting  FfydmnlM, 
Jnhn  E.  Hnlliilnr,  Jprsev  Citv,  R<  J. 

<«ich)  

Clearing  hand. 

Burnett  *  Te«l.  bt^ldi-H  wood  

Timber,  per  M. 

Oeo.  II.  TiUtmib   70.00 

John  SatWile*  &  Co   flO.OO 

50.00 

John  Rutherfor.1  4  Co   ......... 

Myk*  TWniey  ,  

FrnncUC.  O  K.-i]iy  

Freel  &  McXnmw  

WUIlaiiuA  lUllinan  

Oeorgp  B.  In  man   

Fraiiciii  l.-iranl  *  Co   1B.00 

McRiU-birA  Xichol   13,00 

Rock  Ertatration  at  Dam. 

ftcorce  B.  Idmiin   #1.00 

John  W.  HutluTford   8.00 

Krwl  \  Mi  NiniM'   8.00 

M.vle»  Tirmciy   8.00 

William*  4  Hallinao   8.00 

J  J.  .Vrwmaii  &  Co   9.00 

John  O  Rourke  

John  Mullen   1.00 

Ct<Jornw  U.  Titcouib....   1.55 

Francis  C.  O'Reilly   1.40 

Pipe  and  Speeial  Catting*. 

Uforge  B.  Ininan,  X.  Y  158.254.44 

A.  U.  McX«tl.  Burlinn^jn,  N.  J  1K.M4.44 

Florencti  Iron  Work-,  Flarrac*.  N.  J  .  ..152.60i.27 

Ricluutl  rwiCIQMI.  Onwm  N.  J  I50,478.61> 

Watp^i  Frundry  Mat'hinit  (To.,  Phillij»- 

bwih.  N.J  143,1*8  88 

R.  A.  Brick,  New  York  Idon't  include  20 

in.  and  Iftin.  pi|ic)  75,!76.'«! 

WilliatDB&  Hallinan,  Chicago.  111.  (I>h1 


3,384.00 
3,933.00 
3,933.00 

•i.m.v> 

3.833,00 
3.750.00 
3.713,50 
2.884.00 


C.eorge  H.  TUcumb,  New  York   8  998.00 

Then.  Hadawl  &  Co..  Newark.  N.  J. . . 

Boston  Machine  Co.,  Bunion.  Mass  

McRitcbie  A:  Nicb.il.  Chicago.  Ill  

Florence  Iron  Works.  Florence,  N.  J. . 

Richard  I'aiicoaM.  Orange,  N.  J  

Juliu.H  JoriHon  &  t'o..  New  York  ...... 

(Jrorjre  B.  Ininan.  New  York  

Kddv  Valve  Co.,  Waterfonl,  N.  Y   

Ludlow  Valve  MTK  li...  Tn>r.  N.  Y. . . 
Uulchinaon  *  Alexander.  AlletrluuiT.  Pa.  3.8*9.00 

I.  &  Cn«in  A  Co.,  I'hilad.  Iphia,  I'u   2.803,33 

nptrnnt*,  trilh  Fnut  Cattt.. 

Julius  Joiwon  &  Co.,  New  York    V  825.00 

Boston  Machine  Co..  Itorton,  Ma»M   7.340.00 

L  S.  Cawio  &  Co.,  Phila.lclpliiv  Pa   6,918.00 

RIcliaM  Pancoast,  Orange,  N.  J   0.738.00 

|  J  |  Hutchinson  &  Alexander,  Alleghany,  Pa.  8,855,00 

Valve  Mfg.  Co..  Troy.  N.  Y   6  802.50 

**■  Tamaqua  Mfg.  Co.,  Tauiaqwi,  Pa   3,315.00 

S%  Eddy  Valve  Co.,  Waterford.  N.  Y.   5,870.00 

|  5  k  Treiuan,  Waterman  &  O.K.  Ithaca.  N.  \".  5.0S8.00 
~Z  ilitltkor*  IAi (,•«(. 

■f-  OcorRc  H.  Titcomb,  New  York  IU4. 150.00 

=  Z   Ocorge  B.  Ininnn,  New  Y'ork   7,110.00 

M.  Ritchic  •  Nicbol,  OiiciMjo,  111.   7.110.00 

Florence  Iron  Work",  Florence,  V.  J   7,110.00 

On  September  lltb  ontracte  were  awarded  aa 
follows: 

To  Francis C.  O'Reilly,  of  Oraiije.  N.  J.,  for  pipe 
Et-    laying  and  rock  excavation  in  the  trenches. 

To  Freel  &  McNatuee,  of  HnH.klyn.  N.  Y..  for 
l£  buil.ltng  the  dam  an.l  clearing  the  land  therefor. 
£     To  "  The  Warren  F(>undry  and  Machine  t'o."  of 
P/i  Phillipuhnrgh,  v.  J.,  for  pipe*  and  sprcial  caatinga. 
To  I.  S,  Coasin  &  Co.,  of  Philadelphia,  Pa.,  for 
gate*;  and 

To  "The  Ftomcc  Iron  Works,"  of  llorcncc, 
N.  J.,  for  hydrants. 

And  all  the  eontracta  have  been  duly  executed. 
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EDITORIAL  ANNOUNCEMENTS. 

Term,  of  Pabaerlolloii.  T..  I  he  Utillnl  .Stales  and 
Canada,  ft  i'»T  annum.  InHuiltng  [MwXiM(y<;  all  {aires  of 
Europe,  (."i,  |*>  anon  In  advance .  rb-aitlt*jii-e*  at  tbe  rink 
of  th*  nub*t  riber,  mil***  made  tiy  r*irUte  rvtl  n*(ter  or  hy 
draft,  ebeol  or  r.  o.  oni*r,  imjAble  to  tiao.  H.  F*o*t. 

Term*  ol  A4verti*laK.-e>nenicb.  it;  Hon.  one  lnner 
tlon.  *2;  one  month. fit, 50;  tbree  month*.  $17-  six  month* 
ISO;  on*  J»r,  t-'xi  Kprel*!  r»l*  for  lars*  space  and  loo*- 
Uiue  wlU  t»  «I»««i  i»  aiipuVallnn.  A<WsrU»*in*nu  inserted 
fur  lowllinn  Hire*  inoiiU...  ,inj>hle  In  *dvan**;  for  brntcr 
ttal*.  payalilaquarurrlr 

Article*  for  Publication  In  the  currrnt  number 
tfmulil  J.*  received  at  tb*  office  of  riubllenuon  nut  later 
llia.11  Thlirsdny  momlne,  anil  nuvrrtn^rmrcts  not  later  than 
Friday  rjaflaV 

Cormr ond rii<  c  upon  subject*  which  naturally  1...1. ,rv:« 


KxcavaUir  anil 
DomplTiir    Car  ll/ru»- 

rmhvf>  Ml 

*  fur  Iron  Briilire 

•.JO.. 
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THE  IRON  MANUFACTURERS  AND  TnE 
Sill  IKK. 

The  ironworkers'  strike  has  terminated  in  favor 
of  the  nianufoclurcr*  after  n  fruit less effort  contin- 
ued through  almoBt  three  months.  Tlie  <mlj 
fli-mcnt  of  tincrrtairit.v  fruiu  tlw  begliiuinK  <•» 
the  determination  of  the  inUl-ovcurr*,  or  mtlwr 
lack  of  deteiininatioi).  Hfrctofortr,  all  atriken 
in  rolling  mflla  weiv  •  ti.-r.  n-.f  ul,  U'cautte  the  own* 
era,  oof  after  the  other,  riivi-  in.  an<l  their 
chief  excuse  or  Jimlillcation  ni  that  they  hud  to 
protect  tlieir  tmile.  Thin  timi-  a  feileratinn  «»« 
formed  of  the  iron  und  tlwl  niaiiufacturein  of  the 
United  Stale.,  not  only  in  fit*  ol  the  then  ureeent 
emergencT.  hut  for  all  future  cmer(j*nriee  of  like 
character,  the  condition  or  basis  of  which  was 
that  when  any  manufacturer  or  flrtu  «aa  obliKed 
to  ream  a  demand  for  an  advance  of  waged,  the 
federation. divided  intodinti  ict»,  aliould  pay  each  a 
certain  aum  per  day  or  week  for  euch  idle  furuace. 
Thia action  providtdthe  aToWllg  link.  Tin- plan  wn« 
put  into  in  linn  early  laet  June,  and  ban  h»-en  attend- 
etl  with  signal  success.  It  drew  all  manufactun  rs 
toRcthcr,  and  aaeured  each  that  no  advantages 
would  or  could  be  taken  of  any.  Another  fact 
which  enabled  the  manufacturer!!  to  rewst  the 
strikers  ao  auccemfully  waa.  that  the  demand  for 
iron  and  steel  haw  been  gmdunlly  iln  lininn  ainoe 
the  opeuitiK  of  the  year,  a  mult  indicated  by  the 
decUnliij-  activity  in  railroad  buililine.  which  be-all 
with  the  opening;  of  the  present  year.  Railroad 
builders  curtailed  requirements,  and  ndaWMl 
managers  eurtailetl  deinnnda  for  eiptipuientH. 
rolling  stock  and  motive  (vower.  Thin  wan 
early  reflected  in  a  limitation  of  OHttH  for 
smaller  malarial.  Bar  mills,  plate  and  altecl 
milla  aitd  furnaces,  hiK>ked  fewer  orders,  and 
for  smaller  amounts.  Manufacturer!!  saw  the 
indications  of  rigtnctod  demand  and  became 
Capacity  for  the  produeti<in  of 
of  iion  had  been  expanded,  and 
waa  being  expanded.  Med  btgaVa  to  sink 
in  March ;  April  and  .  May  sent  tbam  lower. 
A  partial  suspension  was  inevitable,  unlran  some 
new  inllu>.uce  was  excrteil.  The  ironworkers, 
who  for  two  years  had   been  adding  to  their 


numbers,  and  extending  branches  of  their  organi- 
zation wherever  they  found  it  po-jsible,  resolved 
to  use  the  power  of  which  they  felt  themselves 
possessed,  and  presented  demands  to  the  mill- 
owners  for  irfi  per  ton  for  boiling  iron  instead  of 
t5.SU.  The  other  branches  of  skilled  htbor  presented 
their  deuiunds  aho.  as  part  of  the  one  request. 
The  manufacturer!,  refused  ts  they  were  obliged 
lo,  nod  an  huudred  mills  were  Idled  on  Juno  1st. 
They  knew  from  experience  that  the 
\v  a  long  one,  but  they  knew  what  the 
did  not— that  the  market  miuiretueulH  would  allow 
them  room  to  tenia*.  Hail  they  not  federated  the 
result  might  have  been  ditTercnt.  Concessions  on 
the  partr  of  a  few  weaker  manufacturers  would 
have  encouraged  the  strikers,  and  increased  the 
fears  of  the  manufacturers  thcmw-lvc.*,  who  are 
ready  to  make  sacrifices  to  protect  their  trade. 

The  one  huudred  and  twenty  suspension  day* 
which  will  tie  cumpletoil  on  this  Saturday  have  been 
of  immense  advantage  to  the  manufacturer*.  It 
ha*  cleared  all  old  stocks  of  Iron  out  of  the  mar- 
ket. Consumers  have  u»cd  up  everything,  and  have 
been  ordering  supplies  for  current  wants  with  great 
caorlioa.  Hence  business  open*  nest  Monday,  la 
all  markets  from  Ik*lou  to  St.  Unilawith  no  iron 
on  band,  and  order  Isinks  crowded  with  orders. 
Numerous  requirements  were  withheld  during  the 
bummer,  and  these  will  increase  the  volume  of 
business  to  be  disposed  of  during  tin-  last  quarter 
oflbe}ear.  The  price  of  iron  and  atee]  for  the 
next  twelve  mouths  can  ho  known  with  iilmost  ab- 
solute eeitainty.  The  volume  of  busim-ss  will  re- 
gain annul  timits,  and  the  trade  will  derive  «uh- 
stantuil  advauluges  by  the  strike.  Re-striction  has 
been  eiili.rced  in  oilier  industrial  departments. 
The  proJuoUon  of  coal  won  restricted  by  the 
action  of  mine  owners  m  Eastern  Pennsylvania, 
resulting  in  an  enhancement  of  value  . 

While  these  agencies  were  working  out  d.sired 
rtsults  and  conditions,  other  agencies  were  at 
work  to  lay  the  foundations  for  greater  indnstri-il 
activity.  The  11  o|<s  are  large.  TrnfHn  ha»  begun 
to  swell  to  enormous  proportions.  Kuilroad  earn- 
ings are  increasing  und  dividends  arc  encouraging. 
Inquiries  lor  railway  niateri.es  are  coming  in, 
and  Hie  evidences  of  a  greater  general  denuml, 
w  bile  not  numerous, are  m  neb  more  gratifying  than 
six  months  ago.  The  conditions  are  favorable  for 
an  increase  of  acliwtj  lathe  iron  industry.  TIms 
mileiige  for  this  year  is  uver  seven  thousand  miles, 
much  in  excess  of  mime  lime  la.it  year,  and  new 
enl.rpn-HM  are  being  heralded  to  the  public 
nimi«t  weekly.  Several  element*  of  uncertainty 
still  exist,  und  invtstor*  have  Ik  en  taught  lessons 
of  prudence,  which  they  will  not  forget,  ev.-.i  in 
the  present  period  w  hen  there  is  so  much  lo  en- 
courage. 

Ajiart  from  accideuuil  causes,  tuch  aH  the  re- 
cent strike,  the  tendency  of  ytais  is  downward. 
Thai  tendency  bus  been  teuqwirarily  checkisl  by 
the  strike  and  by  the  firmness  dcvel.  pi-d  in  the 
liritUh  iron  market,  and  which  continue*  up  In 
the  present  hour.  The  prtibabililiin  are  thai  price* 
will  be  lirrn  for  a  few  months,  but  in  time  the 
gradual  accumulation  of  product*  will  produce 
the  downward  tendency  which  results  from  a 
rapid  increase  in  the  iron-making  cajwity. 

Railroad  building  has  been  pnwruted  with  re- 
gularity all  summer,  and  is  still  going  forward 
rapidly.  Mills  have  orders  enough  to  keep  them 
busy  half  through  the  winter.  Large-orders  of  late 
have  Ix-eii  exceptional.  Queilatiuns  are  -f  l.">  for  large 
iols.  winter  delivery,  which,  it  is  stated  ill  some 
quarters  can  ue  sliaded  w  hen  the  buyers  are  ready. 
The  Convt-iitioii  of  Manufacturers  at  Cressou  have 
anticqiated  the  prol»able  actiou  "of  Cougrea.*  in  ns- 
ceiinmeriding  to  the  TarilT  Commission  a  reduction 
in  dutii"!  from  #W  to  $22.<U  per  ton.  iMmes- 
tie  rviil  riiaken-  will  probably  In  able  to  take  cure 
of  their  interests  in  any  event.  The  occasion  of 
complaint  against  steel  rail  makers,  on  the  score 
ol  enormous  profits.  dlsap[stued  since  prices  of 
rails  declined  rioin  t»)  per  toil  to  ifvl'i.  lu  a  slieirt 
time  the  productive  capacity  will  In-  over  two  mil- 
lion 1011*  per  annum. 
The  abundant  harvest*  will  help  lo  reduce  cent 


!  of  production,  coat  of  living  and  rate  of  wage*, 
and  in  this  may  increase  the  protection  from 
foreign  products  already  enjoyed.  In  fact,  there 
are  agencies  at  work  which  in  time  will  plare 
the  American  manufacturers  in  a  better  positHm 
to  control  the  domestic  market*  without  artificial 
luerislauce.  wliich  must  alwaja  be  a  bone  of  con- 
tention as  to  atuoutit  and  method  of  confen-ing  it. 


INCREASING    THE   WATER   SUPPLY  OF 
BROOKLYN,  N.  Y. 


Brooklyn,  for  the  [last  two  or  three  years,  has 
hud  hut  two  alternatives  to  choose  from  to  settle 
the  water-supply  problem — to  increase  the  supply 
or  deeref.se  the  daily  rate  of  consumption.  In  the 
rvpe^rt  of  the  chief  engineer,  Robert  Van  Bureo, 
for  the  year  ltMl,  we  find  a  recommendation  for 
the  construction  of  a  well  similar  to  those  built  on 
,  the  water-shed  between  East  New  York  and 
Jamaica.  It  wa*  proposed  to  construct  galierie* 
running  ea*t  and  west  from  this  well.  This  water- 
shed eMintains  about  eight  square  miles,  and  if  the 
supply  obtained  should  warrant  it,  it  wa*  advised 
j  to  extend  these  galleries  so  as  to  intercept  all 
water  Mowing  lo  the  ocean  from  this  shi^l.  From 
1  this  source  3.0UI.WH)  gallons  rou!d  1*!  iMHUtivcly 
obtained,  and  p.-rbap*  .1.0(10,1100.  If  to  do  this  cost 
$200,f*T0,  the  annual  interest  on  which  wnnld  be 
$10,000,  and  the  c*"*t  of  maintenance  and  pumping 
was  jiB.OiKJ,  the  annual  out  would  be  $10.0110. 
[  The  report  states  that  to  go  eoot  of  Frceport.  where 
the  first  stream  of  any  importance  is  found,  would 
e»*t  |l  .IKAI.OOO.  and  the  supply 
a,O0n,(H>J  gallons  daily.  The 
w  ou!d  be  100,008.  This  gives  a  saving  in  favor  of 
the  well  s>  stem  of  over  ♦HO.IXMJ  |<er  annum. 

In  accordance  with  these  views,  plans  were  ad- 
vertised for.  and  the  result  was  live  hid*  received. 
The  s[**v-ifi<rationrt  slatesl  that  the  ]iarly  bidding 
11. u  t  establish  the  feasibility  of  his  plana,  by  refer- 
ence to  works  built  by  him,  or  by  conclusive 
proofs.  All  the  propositions  were  to  give  n  full 
description  of  the  work,  together  with  the  neves- 
snry  pumping  capacity,  engine-house,  chimney, 
connections,  foundations,  land  required,  etc  A 
duplicate  engine,  as  a  reserve  pumping  capacity, 
« a  -  pi  .viil  -.1  i'-  t  »•  .  1  -  'i  -t.ii  .1:1.  The  lonaltmii 
plan  of  wells,  engines,  etc.,  to  be  shown  in  de- 
tail 011  such  scale  and  dimensions  as  lo  enable 
the  chief  engineer  lo  judge  of  the  entire  system. 
The  location  must  he  near  the  hue  of  the  city 
conduit,  and  between  cettaiu  points.  Bids  to 
stale  the  price  of  the  entire  wolk,  and  time  re- 
quired lo  build.  Afte-r  completion  the  pumping 
will  commence  and  continue  uninterruptedly  for 
one  year.  The  permanent  supply  will  be  deter- 
mined from  the  minimum  yield  during  that  time. 
The  de|iartment  will  lake  charge  <>r  the  works 
during  that  lime,  pay  all  expenses,  ami  upon  their 
successful  operation  will  depend  their  fln/d  ac- 
ceptance by  the  cily.  The  contractor  to  supply 
all  necessary  mechanical  apparatus  for  keeping  a 
perfe-ct  record.  Bidders  were  required  to  »uite 
ihe  average  daily  supply  they  may  be  willing  to 
guarantee,  but  this  will  not  lie  accepted  until  alter 
lite  year's  lest.  If  the  supply  should  rail  tx-luw 
the  guaranteed  amount,  it  will  be  optional  with 
the*  Commissioner  of  City  Work*  to  reject  the 
works,  or  accept  them  at  such  a  reduction  in 
price  a*  the  ratio  of  the  total  ccst  bears  to  the 
rcdncoil  supply  obtained  hy  them.  Fifty  perceDt. 
of  the  contract  price  will  l»e  retained  until  the 
works  are  accepted  by  the  Commissioner.  Bonds 
required  for  tile  faithful  performance  of  the 
work. 

Ihe  following  bids  were  received: 

A  J-  L.  I  oieti.  jo.cco.t-uo  gallon  for   ttto.uoa 

l>.  II.  Valentin*.  U.iaai  ls«ginh>o»  tor   ITO.000 

Ko-.  l  «  ItcNal 


.  4  IKSHSSI  gallon*  ».»  

Tliofiiiut  Nuwosnn.  3.0CO. IKKI  *nLl.ia*  fur  

Aadnwsat  t  o.,  o.iw.ovu  galtoo*  lor  

The  cost  per  million  gallons  would  be: 

A.  J.  L.  Lorcrs   (ti.nfjo.nu 

C,  II.  Valenlin*     »«.«»lirj 

!>*.!  c  UeNaiww  

TI10111..  Nraruaa....  

Andrews  Jt  Co  

To  receive  the  re<pnsile  amount  of  water  the 

plan  proposed  by  Mr.  Ioretx  oontempInU-*  three 

wells,  each  50  ft.  and  30  ft.  in  diameter, 


nu  .-v  11,  in  uuuiieiei , 
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am)  SO  ft.  and  80  ft  deep.  The*?  three  well*  to  be  mencenientof  tbr  water-course  for  mill  privileges,  fire  from  the  outside  all  the  jambs  and  casing*  of 
connected  by  galleries  extendlug  east  and  west  at  for  which  the  government  has  granted  t'-M.O  0.  I  tin-  windows  will  lie  covered  with  n  layer  of 
a  depth  of  SO  ft.   The  pumpiug  station  to  bu  at  |  Mnnv  hungry  contractors  will  be  on  hand  for  the  Kecne's  cement,  thns  leaving  only  tint  frame*  and 

sashes  of  wood.  Tin?  staircases  will  be  of  stone 
and  iron. 


the  middle  well.   The  ptiin  is  an  exi*;n*ivc 
although  probably  thr  bint  for  n  well  and  gallery 
system.  The galleries  would  nin  1.300ft.  each  way 
from  thr  well*. 

Mr.  Valentine  aim  proposed  to  construct  three 
wells,  SO  ft.  inside  diameter,  with  g.illeiiesiunniiig 
from  each  well  at  right  angle,  to  the  direction  of 


job.— Communicated. 

THE   FIELD  BUILDING. 


old 


.    Ono  by  one.  gradually  but  purely,  the 
I  edifices  of  thb<  city  that  have  stood  as  lam 
;  for  the  isist  tifty  or  one  hundred  years  are  Is-mg 

j  removed  and  in  their  Mend  are  reared  buildings  Heat  will  be 

flow.  Wells  to  be  placed  in  the  valley  of  the  wnict-  .  ,„,,„.  j„  ke-cping  with  the  advance  am)  demand  of  Wire*  for  c]ee;ric  light  and  other  purposes  will  he 

To  have  a  depth  of  water  below  the  spring  the  present  time.    The  most  re.  ent  rase  of  this  \  P>'t  in  at  the  time  of  building.    The  interior  will 

Inscription  is  the  remov.nl  of  the  Washington  be  HuLsImsI  through™;  in  hard  wood*. 


Then-  will  be  five  elevator*  in  the  building, 
located  in  different  jiarts  *o  as  to  afford  quick 
means  of  reaching  any  particular  section. 
An  open  fireplace  will  lie  fault  in  each  office. 

ihtainnd  from  boilers  in  the  cella 


to  ho  Oft.  wide  and  10 


level  or  Ifl  ft.:  the 
ft.  deep. 

Messrs.  Kreel  *  McNamte  also  proposed  three 
wells,  80  ft.  in  diameter,  a  depth  of  water  of  IT 
ft..  aDd  located  within  400  ft.  of  the  conduit  line. 
On  each  side  of  the  wells  and  at  a  distance  of 
about  X.OMlfl.. they  would  phv:c  small  wells  R  ft.  in 
diameter,  giving  a  water  depth  of  |.%  ft.  An  ?*-in. 
pipe  would  connect  these  wcIIb  to  the  engine  at 
the  central  well. 
Mr.  Newman  pro|weed 

low  at  Hpringtield  and  Wall  «  I'ood. 
Andrew*  A  Company— whose  proposal 
*«»  acivpli-el— propositi  a  system  nf  driven  wells. 
Thr  well*  arc  pite-nt  air  tight,  flitmting.  tube  wells, 
operated  nnder  the  Shaw  gang-well  patent.  The 


House  at  the  foot  of  Broadway  and  on  the  comer 
of  Battery  place,  to  make  room  for  what  might 
most  aptly  he  termed  a  bu*in<<m  palace.  When 
Battery  Hark  wan  the  evening  promenade  of  the 
•' besit  "  «k  iely  of  New  York,  and  when  the  resi- 
dences in  thr  immediate  vicinity  were  i»ce-upicd 
by  the  foremost  men  of  the  city,  the  Washington 
House  loomed  up  and  was  at  the  height  nf  its 
glory.  Ah  the  resident  portion  of  the  town  moved 
up,  being  displaced  bv  the  d,  mnnd*  of  business, 
thin  house  was  OLxupied  as  otHci-s. 

The  Iniiiding  which  is'  ne»w  being  erected  on  this 
site  by  t lie  Washington  Building  Company,  com- 
pewcele.r  INm,  W.  Fi.-ld.  his  son,  son-in-law  and 
other  well-known  capitalist,  will  be  l*>undesl  by 


gangs  to lie  located  near  the  conduit,  and  to  have  :  Broadway.  Battery  place  and  Greenwich  st..  hav- 
two  or  throe  pumping  Mai  ions  to  secure  the  3.1)00.-  j  inga  facing  on  Battery  place  of  17*>  ft.  uttd  a 
000  gallons  guaranteed.  depth  of  100  rt.   The  style  of  architcetiuv,  situu- 

The  total  cswl  of  the  W'ork  will  be  as  follows:  lion— commanding  an  unrivaled  view  of  the  en- 

aa^Zlir*:::::::  :'::  : :  :;  *ls.;;S?/ir-ha»iw-and  u„m^m*«ot  it- 

Eugliirvritti.',  Iiis(>e.'ii,lb.  si.-   :,,irisi  ^ 

Ruanlnr  U«r  puail'Ku  ftat»>us  com  >«r,  rn^luf - 

ni«i,llrefnsn.tv»*l.  etc   l-.ooft 

(.'onetii(r*JH'lr«. .v |irr is-ni   .  ,.  .  lo.-.'-jti 


Total  . 


PERSONAL. 


will  combine  to  render  it  one  of  the  most  imposing 
structures  in  the  lower  (sirt  of  the  city:  while  its 
Ulterior  arrangement*,  ha  v  lug  but  one  end  in  view — 
the  convenience  and  pleasure  of  its  prospective 
occupants— will  contain  all  the  appliance*  in  mod- 
ern building  conducive  to  comfort  and  health. 
Tlie  architect  has  |mid  particular  uttention  to  the 
sanitary  problems  connected  with  the  building,  and 

we  hive  no  hesitancy  in  pnsiicting  a  t^tal  alstenoc  foundation*.  The  rcmniitdcr  of  the 
of  all  noxious  gases  commonly  designated  "sewer  by  Bernard  Spalding.    ,1.  B.  ft  .1.  M 


iond  the  olfactories,  but  are  piejudi' 
The  building  will  lie  eleven  stoi 
will  be  !■»»  ft.  from  the  sidewalk  to  t 
main  roof .  which  will  be  surmounts 
on  the  center  of  the  BatU-ry  plact 


surrounding 


General    IbxsF-K  hns  lus-n  n]<poinl<sJ  chief 
engineer  of  the  Hudson  liay  Kailwuy  t'oinpnny. 

A  dispatch  from  Cleveland,  dated  8opt.  I*.  kijs: 
The  resignation  of  Mamvcl  Brkmjis  us  euperiutend 
e;>t  of  the  Valley  road  Inu  been  accei>ted,  and  J. 
K_  Tl'RK,  late  clilcf  cnginifr  of  the  Valley  load, 
has  bi-**n  given  his  place.  Brioob  goe*  to  the  Coii- 
notton  narrow-gauge  n«d.  a  rival  line,  as  general 
manngrr,  in  place  or  WiuJiU  W.  Ul-nherforo. 

ONTARIO  (CAS.)  NEWS. 

Tin-  work  on  the  aqueduct  at  Welland  is  progres' 
sing  mixit  favorably  and  the  coffer  -dam  inclusurc 
will  be  unwaf  reel  by  the  middle  of  October  at  lal- 
eet.  This  important  link  in  the  Welland  Guial  at- 
tracts great  attention,  for  as  soon  ss  the  aqueduct 
is  linished  the  dee|s?ning  of  this  great  water-courw 
is  comple  tes!  for  vessels  of  fourteen  feet  draught. 
Great  care  has  l*en  take-n  by  the  contractors. 
Measrs.  Ik-cmcr  &  Sullivan,  and  much  credit  is 
due  to  their  e  ngineer,  Mr.  J.  Vincent  Browne,  for  wa.v 

the  manner  in  which  the  coffer-damming  has  pro-  ■  Tl"'  fonmtat  ions  have  Issrn  carrii-d  down  to  bed- 
greaaed;  having  to  contend  against  23  ft.  of  water :  k  <micT  *"  '"="»"•  t  stability  and  pre- 
gmal  caution  waa  uecesary.  We  hope  to  be  able  j  T,'nt  l*JI  l»w»'hility  of  settling.  In  some  places 
soon  to  give  our  readers  a  more  detailed  account 


Thr  ilntt  nml  Ejpre**  wlU  have  its  eelitorinl  and 
ram|sming  rooms  in  the  up]»r  flexir  and  its  presses 
in  the'  basement. 

One  most  novel  feature  in  the  building  is  the 
ornninentatiou  found  in  the  plans  for  the  open 
court.  This  is  a  most  agreeable  departure 
from  the  conventional  rules  which  condemn 
rear  tenement*  to  fi-ast  their  gaze  upon  rough 
walls  covered  with  an  unnoal  coat  of  whitewash. 

Acnmling  to  the  estimates,  the  building  will 
cost  about  #1,000,000. 

The  architect  of  the  building  is  Mr.  Kd.  H.  Ken- 
dall, of  71  and  73  Broadway.  Some  of  the  most 
imposing  buddings  111  this  city  haw  bcwi  erected 
after  the  plans  of  Mr.  Kendall -  the  Equitable  on 
Broadway:  the  German  Savings  Bank,  corner  of 
Fourteenth  si.  and  Fourth  avc,,  and  (now  in  pro- 
cess of  construction)  the  mansion  of  Messrs.  Robt. 
and  Ogden  Goelrt,  on  Fifth  avc.  The  design  for 
the  exterior  of  the  present  building  might  be  not 
iiuipproprinte-Iy  termed  "free  clasMc."  The  details 
will  lie  of  the  colonial  school  In  which  the  old 
Washington  House  was  built. 

TIIK  COMTtJLCTfl. 

The  contracts  have  all  been  li  t  with  the  exncp- 
tion  of  the  two  upper  «lorii-».  aiul  the'  carpenter 
work,  plumbing  and  steam-tilting  and  apparatus. 
W.  II.  Hazard  ft  Son*  have  the  contract  for  the 

nawm  work  is 
Cornell  have 


gas,"  which  are  constant  visiteirs  in  some  of  our  the  coutrnet  for  the  iron  work.  Brown  ft  Co.  are 
prominent  ofhVe  bnildings  and  which  nut  only  of-  doing  the  culnUmo  work.     The  New  York  Stone 


nil  lo  health.  !  and  Kirepnsirlng  Comiwny  a 
ie.s  high  and  proofing.  T,  B  Golligau  ft 
ie  top  of  the  j  for  the  sheet-piling  required 
by  a  cupola  At  the  time  of  the  letting 
front.    This  rnte-s  of  wages  and  prices 


re  doing  all  the  flre- 
Co.  have  the  contract 
and  the  blasting, 
of  the  contracts  the 
of  materials  were  so 


cupola  will  lie  2-ltl  ft.  high  and  will  Is;  furnished  ,  high  that  It  was  deemed  advisable  to  isistjKuin  the 


with  a  promenade  from  which 
ixniutry  cjui  1h;  viewtsl.  The 
windows"  of  Trinity  Church  will  \v  lienceforth 
ranked  as  ses  ond  in  point  of  height  to  which  visi- 
tors can  ascend. 

The  fronts  will  be  of  Philadelphia  brick  with 
trimmings  of  carved  BellevUIe  atone,  the  two 
forming  a  contrast  most  pleasing  to  the  eye.  On 
the  corner  oriel  window*  will  Iw  carried  all  tile 


lettings  for  the  two  upper  stories  to  -• 
it  is. 
eraii  Is;  obtained . 


RECENT 


INVENTIONS  PATENTED 
THE  PRESENT  WEEK. 


DURING 


of  this  imiHirtant  engineering  work. 

We  gave  a  brief  notice  in  a  previous  issue  of  the 
Murray  Canal.  Thwwork  will  attrae;l  mnch  atten- 
tion for  the- next  two  or  three  y.tars,  and.  as  the 

Mr.  J.  D.  Bilcox,  we  can  insure  a  perfect  success. 

ime  is  J.  D.  Silcox  ft  Co.    Mr.  Silcox  U 


this  rrspiirod  nn  excavation  of  from  40  to  13  ft. 
Tlie  cost  of  the  foundation  wall  to  a  height  equal 

The  main  entrance  to  the  building  will  Is; at  tlie 
outer  of  the  Battery  pluce  side:  there  will  nlso 
Is;  one  on  Broadway  and  one  on  Greenwich  street 
with  a  corridor  extending  through  and  connecting 
the  two.    The  main  office  on  this  floor  will  occu- 


n,  and  came  into  Canada  but  Ave  year*  py  the  entire  front,  its  i 


i  being  -H  by  ll» 


idusen  ft  Co.,  of  ft.    In  the  oriel  at  the  corner  will  be  a  private  joiued  by  central  and  end  links,  and  having  hang- 


ago  aa  manager  for  the  firm  of  Vu 

Syracuse,  and.  certainly,  from  the  strides  made,  door  for  tlu*  apartment.   Tlie  i 

he  is  houud  to  rank  among  the  tint  lu  the  army  of  10  by  to  ft.  and  17  by  36  ft. 

contractor*.    The  amount  of  his  present  contmct  Tlie  seesiud  and  third  floors  will  be  divided  into 


BK1JXJK. 

In  thiB  novel  improvement  blocks  of  rigid  ma- 
terial are'  threaded  upon  cables,  the  latter  being 
put  in  such  Icoskn  within  the  blocks  and  against 
the  eiiils  of  the  se-rie-s  as  to  make  a  substantially 
ngi.i  liram.  Truss  meiubcrs  are  also  combined 
therewith. 

railway  nrrcMNo  kuthxh. 

A  bite  invention  describe*  a  device  consisting  of 
a  railway  truck,  which  bears  derricks  with  tackle 
adjuslublv  supporting  angular  carrie-rs  with  tike 
plows  and  belts  running  on  two  serleB  of  roller* 
communicating  by  au  oblique  rod  and  bevel  gears, 
and  inclined  to  each  other,  nml  having  a  central 
joint  belt  and  low.  spring-fastciKid  inside  boards, 
Tbi;  carrinr*  have  supisirting  rods,  adjustable  by 
ruck-birr  and  piiiiou,  screw  rods  and  luuged  joint*. 
Transverse  carriers  conduct  the  material  to  an  eud- 
leaa  con veyet  formed  of  beveled  overlapping 


is  $750,000. 

The  dry  dock  at  Collingwooel  is  prognmsing 
favorably  and  will,  in  all  probability,  lie  finished 


I  will  he 


HO  otliros  (•acb;  the  upfmr  storiw  will  bo  divided 
into  34  nsMiis  each.  This  will  give  a  total  of  230 
oflicca  on  the  floor*  alwve  Hie  flrst.  The  subdi- 
viding of  these  room*  is  not  arbitrary  but  will 

occupant*, 
to  make  the 

building  Ore  proof.   Ail  the  iron  work  will  be  cov- 
ered with  a  fireproof  casing  :  the  iron  columns 
finish  it.     The  people  ot  I  will  lie  covered  with  a  layer  of  Keene's  cement, 
looking  forward  to  the  com- 1  about  11  In.  thick. 


Section  JH  of 
to  Cliarles  Dunbar,  of  Buffalo.   Most  of  the  work 
to  be  doue  is  rock.   Thia  section  was  taken  over 
from  McNamee  &  Co.  by  the  government,  as  the 
contractors 
Welland  are 


»m*  with  rollers  which  run  on  trackways  in  suit- 
able ears.  The  con  veyor  is  driven  by  rag  wheels 
in  the;  end  cur  engaging  with  tlie  hanger*.  Indo- 
peudent  engine*  oiwrate  the  several  belts. 
elrvatkii  cable-railway. 
In  an  elevated  cable  railway  the  oar  is  suspended 
near  the  street  surface  by  ruels  connected  with  the 
track  above.  This  track  bos  flangetess  wbeela, 
whie-b  are  kept  upon  a  smooth  surface  rail  by 
guard-wheels  running  horirontally  in  immediate 
proximity  to  the  whoclsand  against  the  inner  face 
of  the  wheel. 

L'TUJZiM}  EXHAUST  STEAM. 
This  improved  process  consists  essentially  of  a 


As  a  protection   against ,  forced  hot-water  jet  united  with  dry'  or  rape*. 
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heats 

fro 


■  I  steam, 


Id  *tc 


and  water  Ix-ing  taken 
and  with  the  said  ex- 


gallon*, 
reeervt  ' 


from    which  it  passes  tx 
•nbiining  lil.raKl.iXHi  gallons, 


hnust  farced  into  the  water-body  of  the  sameboiler  conveyed  to  a  distributing  resrrvoir  holding  750, 

000  gallons  at  250  ft.  above  the  town. 

Dislrihii.inn  is  by  18  rullea  of  nut-iron  pipe  with 
110  Bn  hydrants."  The  number  of  taps  is  not 
given,  nor  the  OOUWlliptiou.  The  supply  I*  hardly 
tspuil  to  the  demand,  and  in  1879  it  was'  necessary 
to  limit  thecon«uniptioiiduring  the  ilrvest  season. 
The  population  in  18SJ  was  io,iB2. 

The  works  hare  cost  flsO.OUO.  No  further  iimin- 
rial  sui*emcnt*  are  given. 

The  w>,rk«  are  contmlleil  by  tile  Prudential  Com- 
mitter of  the  fire  district.  Thomas  A.  Hodge  is 
the  - 


i  which  they  were  taken, 

INCAXtiESCEST  ELKCT1UC  LAMP. 
A  late  English  invention  consists  in  the  manu- 
facture of  the  glass  enclosures  for  incandescent 
lamps,  comprising  the  preparation  of  the  vcsss-l 
to  receive  the  wire  by.  when  the  glass  is  hot.  de- 
flecting inward  a  portion,  then  detaching  the  aaid 
portion,  and.  after  Hxiug  the  wires,  again  complet- 
ing the  vessel  by  sealing  the  detached  portion. 
STEAM -TRAP. 
This  novel  steam-trap  U  provided  with  a  mov- 
able tank  attached  to  the  float,  arranged  and  con- 
structed so  as  to  alternately  receive  and  discharge 
water,  oik)  by  its  col 


TO  1 

onwquent  change  of  weight      The  receipt  of  statistics  as  follows  is  ncknowl- 
render  this  movements  of  the  float  more  positive.     ">K"'  with  thanks;   From  M.  H.  Pease.  Treasurer. 

statistic*  and  water  rates  of  the  water-  work i  of 
Lee,  Maw.  from  S.  W.  Hr.ivton,  statistics  of  the 


!  LKlHTst  AND  CONPl-CTORfi. 
The  spindle  of  a  stationary  lamp-piMt  is  used  in 
connection  with  a  tubular  extension  rilled  to  and 
extending  above  the  name.  Meatus  are  provide<l 
for  adjusting  the  upward  direction  of  the  tubular 
extension.  F.  B.  Brock. 

WAflll.NOTON.  D.  C. 


NEW  YORK.  ONTARIO  «t  WESTERN  AND 
NEW  YORK,  WEST  SHORE  *  BUFFALO 
RAILWAYS" 

WrXUAWKIX  TO 


water-works  of  North  Adams,  Mom.  From  J.  H. 
Peahody.  statistics  of  the  waterworks  uf  Call  m 

City,  Col. 

■a  -  •  ♦  .  -  a, 

A  VALUABLE  BOOK  OF  REFERENCE. 

A  gentleman  had  a  longing  to  "  lide  a  hobby,' 


18,887  men   19.SS7 

110  striLni  antl  cximprcssed  air  drill-.,  equal  to  1.320 
18  straun  excavators   1,900 

24,157 

3,688  horses  and  carta:  2H  locomotives:  1,252 
cars:  20  pile  drivers  ;  08  <twn  derricks:  8  steam 
pumps:  27  lugs,  scows  and  canal  boats. 

(Signed.)      Wai.tkr  KattI,  Chief  Engineer. 

AMERICAN  SOCIETT  OF  CIVIL  ENGINEERS. 

A  meeting  of  the  Society  won  held  at  its  house, 
in  S8d  street.  New  York,  at  fi  p.  M.,  Wednesday, 
Sept.  20.  1862,  Vice-President  Win.  H.  Paine  In  the 
chair.  A  paper  describing  the  methods  used  in  a 
rapid  topographical  survey  of  a  portion  of  the  guld 
field  of  Nova  Scotia,  by  Win.  Bell  Dawson,  was 
read,  in  the  absence  of  the  author,  by  the  Secre- 
,  This  survey  was  made  by  the  u*«  of  stadia 
»  and  a  Rochon  micrometer  telescope  for  the 
measurement  of  distances,  and  resulted  succss**- 
fullv  and  with  very  moderate  expense.  Col.  Win. 
H.  Paine,  Vice-President  of  the  society,  descrilsfd 
the  methods  in  use  by  him  in  inaklngsurveyn  for 
the  campaign  maps  of  the  Army  of  the  Potomac 
during  the  war,  observations  often  being  taken 
from  tlw  tops  o(  trees,  und  ii.,  r,-i;'rii  i.mp-. 
showing  n-markabln  uci'iirucv,  Mr.  Robert  B. 
Stanton,  M.  Am.  Sot.  C.  K.  of"  the  V.  P.  It  IL.  de- 
1  rapid  burveya  made  by  Mr.  '" 
1  himself  in 


and  so  he  started  a  paper,  which  is  a  "  hobby 
that  is  usually  considered  expensive  to  ride. 
This  gentleman  was,  and  is,  an  enthusiast,  as  all 
men  who  accomplish  much  are,  and  his  interest  in, 
and  love  for.  his  pet  journal  grows  with  its  growth. 
The  outcome  of  money  lavishly  spent  in  ■ulatidlx- 
mg  the  ablest  writers  on  sanitary  matters,  in  col- 
lecting opinions  that  cannot  be  refuted,  and  in 
every  way 

journal  on  sanitary  subjects,  is 
■Mi  now  iu  its  sixth  volume,  which  a.iramenoed 
Jane  1st.  In  quality  of  paper,  beauty  of  typo- 
graphy, and  value  uf  its  matter,  this  jour- 
nal is  a  decided  success.  Personally,  we  do 
not  odmirr  its  make-up,  as  it  obliges  the  adver- 
tisements to  lie  hound  up  with  thn  rr-nding  pages. 
But  that  concerns  only  the  proprietor  and  his 
patrons.  We  have  the  fifth  rolumr  before  us.  It 
comprises  the  28  numbers  from  Dec.  1st  last  to 
May  2oth,  and  forms  a  book  of  533  pages,  in  sub- 
stantial and  neat  binding.  It  contains 
Reviews,  comments,  and  criticisms  by  experts  oo 
f  siwctal  Interest  to  sanitarians,  health  officers, 


subsiding  Hints  to  Housekeepers,  by  E.  8  Pbilbriclt,  C.E.  fan 
and  is  then  the  Sanitary  Cars  or  Dwelling*}. 

A  series  of  carefully  prepared  editorials  on  the  Water 
Supply  of  New  York,  discussing  tbo  various  srhemes 
professed  for  Increasing  it ;  also  the  measures  to  prevent 
waste.  Opinion*  of  prominent  English  Eoginee-rs  on 
toe  practice  in  England,  and  suggestions  tor  American 
adoption,  in  connection  with  a  controversy  over  the 
rules  of  the  New  York  authorities  with  regard  to  the 
manner  of  Flushing  WalerCJosets.  The  letters  and 
articles  on  the  question  of  Valve  versos  Direct  Supply 
to  Water -Closets  are  of  great  interest  to  manufacturers, 
plumbers,  health  officials,  and  water-works  engineers. 

IVwrSptkin.  with  illustration,  of  Methods  for  Heating 
Railrvovi  Cars  by  Steam  from  the  Locomotive,  as  prai-- 
tlccd  by  certain  railways  In  the  Culled  Stat**. 

Ventilation  of  the  Packer  Institute,  Rroohlvi 
esting  for  school  authorities,  as  showing  the 

'„|,,|i  -,l  I.  as»-ils;i   its  condition. 

Plan,  with  dewrlptieti.  .if  the  proper  wsy  tr 
the  Drainage  of  a  Villa  at  Saratoga.  Of 
persons  building  country  residences 

Reports  on  Adulteration  of  Food  and  Drugs  in  the 
State  of  New  Y,.rk.  Iielug  fml  abstracts  of  the  reports 
of  Profsssor  (lias.  F.  Chandler,  on  Milk  (Fresh  and  Con- 
densed): Professor  O.  C.  Oornwell,  on  Butter  (Dairy 
and  Artiflciall,  Cheese,  Lard,  Olive  Oil  and  Fruit  fis- 
sences:  Professor  A.  H.  Chester,  on  Canoed  Meats  and 
Animal  Foods;  by  Dr.  K.  O.  Lure,  Ph.D.,  Cereals  and 
the  Products  and  Accessories  of  Flour,  Special  Artificial 
Food  for  Infants  and  Invalids,  Raking  Powders,  Crnara 
a  |  Tartars,  Alum  Powders  and  the  **  Alum  Question by 
Professor  A.  S.  Lattimore,  on  Canned  Fruits  and  Vege- 
tables, Vinegar  Spices,  etc.  :  W.  H.  Pitt.  M  I).,  on 
Sugars,  Glucose,  etc.;  J.  K.  Englebsrdt,  Ph. It.,  on 
Wines,  Doers.  Spirits  and  Cordials  ;  br  J.  Hoffman, 
Ph-D-,  on  Crude  Vegetable  and  Animal  Drugs,  Pharma- 
ceutical Chemicals  and  their  Preparations:  by  Prvressstr 
CaMwell,  on  Quinine  in  Fills  and  Capsules  :  by  W.  O. 
Tucker,  M  l),,  on  Citrate  uf  Magnesia  ana  Hakims  Pow- 
ders. 

These  reports  are  on  examinations  made  under  the 
direction  of  the  New  York  Stale  Board  of  Health  with 
a  view  of  ascertaining  the  cooditloo  uf  the  food  and 
drug  supply  In  the  State,  and  the  extent  and  charaeu-r 
of  theadiiltsirationa  practice  L  They  are  valuable  to 
health  officials,  anolvsts  and  manufacturers 

Notes  upon  some  Prosecutions  iu  (treat  Britain  under 
the  Pood  and  Drags  Act,  by  Alfred  Senler,  M.D., 
h. re- 


ports Ktrvet  Clraning,  by  James  TalJmadge  Van 
An  claoorate  and  foil  account  of  the  »; 


analysts,  arc-hlusts,  civil  and  sanitary  engineer*,  gas 
engineers,   elcctriciam.   plumbers,  gas  tutors, 
water  engineers,  steam  litters,  huildere.  " 


fer  and  1 


the  Pacific  Railway* 


i  preliminary  recounolssaDcea  for 


THE  HISTORY  AND  STATISTICS  OF  AMERI- 
CAN WATER-WORKS. 
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BY  J.  JA 

(Coii/iKitoJ  from  jKttje  838.) 
oei'i-xxxi.  -  uut,  mass. 
Lee,  Massachusetts,  in  1st.  «■  SO  N..  long. 
W.,  is  in  n  very  broken  atul  rolling  country  on 
the  Housalonic  River. 
Settled  in  176 1,  it  was  incorporated  as  a  town  in 

r.  m. 

Wnlrr-works  were  built  by  a  private  company 
in  1*11,  taking  the  supply  from  a  stream, 
which  has  fl  wpiarr  milrs  wstn  slied,  on  which 
an  impounding  reservoir,  bidding  2U.IWI>,0tl0  gal- 
loDt-,  is  fonmsl.  The  water  is  conducted  by 
cement-lined  wrought-iron  Jilpe  to  a  distributing 
rcsiTvoir,  holding  l,5tXI,lsM  gallons,  at  212  ft. 
ii1s;vl-  tiic  village. 

Distribution  is  by  4*-j  mili-s  of  cement-lined 
wiought-imn  pipeof  10  in.  to  I  in.  diameter,  with 
4  fire  hydrants.  17  gttes  and  80  talis. 

W  mug  tit-Iron 
an-  usssl. 

The  population  in  18.811  was  -MXhi.  The  daily 
consumption  m  not  deUirmim-d  fet. 

The  capital  stock  of  the  company  is  $80,000. 

M.  U.  Peasi*  is  Treasurer. 

CtX'LXXXIl.—  MlItTH  APAMS. 

North  Adams.  Mooaaehuwetts,  in  lat,  42  4.2  N.. 
long.  78  8  W..  is  in  a  hilly  country  and  on  the 

Hrsiiar  River. 

Water-works  were  built  by  the  town  in  IHIVs, 
biking  '.he  supply  from  u  mountain  brook.  Tbe 


and  manufacturem  nr  fissl  pr-»|uct« 

The  ansr  - 
prai-tlcnt 
sewerage, 

Siting  up  uf  hut-water  Killers,  and  water  sumily, 
make  It  invahishle  to  tlw  mechanic  ami  pnirewloiisl 
tnan, 

A  complete  record  of  all  United  Suites  patents  fur 
fixtures  and  appliances  used  in  pluuihitiK,  sewersjrs.  Kas 
flttlag.  gaa  maiiufncture,  steam  aial  hot-wat»r  heating, 
veiltliatloii,  ami  ehrtrie  lighting,  nukes  It  valuable  to 
Inventors  anil  Manufacturers. 

The  f.jUowing  are  a  few  of  the  many  articles  of  per- 
manent interest : 

A  review  of  Town  Sewering  in  England,  with  opinions 
on  Hie  question  of  Small  versus  Large  Sewers,  ur  the 
I  Vautansst  versus  the  Separate  Systems,  bv  Robert  Raw 
■ansa.  C.B.,  Chief  Engineer,  inspector  Local  Govern- 
ment Board,  Rnglaixl. 

A  Rsport  ou  the  Sewerage  of  Concord,  by  Edw.  S. 
Phlltiricx,  C.E.  Instructive  to  Iowa  authorities  gener- 
ally. 

Remarks  by  John  S.  Hillings  Surgeon  I 
before  Uie  A,*«deniy  ot  Medicine,  New  Yorl 
(las  anil  the  value  of  M-slern  Mctnods  for  i 
1mm  Houses.  This  article  throw,  considers 
acpiestiun  genersllv  inisuu.h  rshMid. 

Electric  lighting:  Its  Km-  Risks  and  their  H,m 
Two  articles  liv  Prof.  Henry  Morton,  President  Hterens' 
Institute  of  Technology,  Uubokeu,  New  Jersey. 

lltustcntiuos,  with  descrfptiusi  of  the  ArraiigemenU 
for  Heating  anil  Ventilating  Ite-  llrtclgeport  SclirMl- 
House  lillUfllihsl  t.i  Is-  a  mssh  l  builillug,. 

A  continuation  of  l>r   J.  S.  Hillings'  Letters  to  a 
Young  Architect  on  Ventilation  ami  Healing,  with  illus- 
trations of  notable  build ing>, 
A  continuation  of  the  "SiuiUs  "  articles  <«i  Plumbing 

builcT 


Army, 
i  Sewer 
iding  it 
igfat  on 

med  less 


and  the  coot  of  its  maintenances  jf  value  to  city  antburi- 
tles 

llrostration  and  <Uss-rlption  of  the  remodeli 
age  of  the  Executive  Mansion  a'.  Washington.  D.  C. 
All  account  of  Fire- Proof  Substances  for  Fabrics  i 


An  article  on  the  adv 


on  the  advantages  of  Double  Ohuod  Win- 
by  General  M.C.Meigs,  late  Quarter  Master 
General  V.  8-  Army. 

Illustration,  with  explanation,  of  the  Causes  of  Ex- 
plosion* of  Water  Backs— for  Information  of  hoose- 
bolders. 

Washington  Drninsge.  • 
the  erUs  complained  of,  a 
posed  for  the  rts  Isolation  c 
seweiage  of  the  city. 

The  price  of  the  bound  volume  ia  I 
cents  iioatngr  added;  for  sale  either  at  the  oDice  of 
Tlw  $aniiurj)  JCnf/innr.  110  William  St..  or  at 
this  office.  The  number  of  volumes  is 
limited  to  a  very 


',  a  carefullr  prepared  review  of 
and  the  various  schemes  |sro- 
mi  of  the  Potomac  Flat*  and  the 


CORRESPONDENCE. 

CITY  IMPROVEMENTS  AND  MALARIA. 

Milw.u  KKK,  Wis.,  Sept.  15,  1*2. 
Editor  Enhixeerimj  Nkwu: 

In  your  pupcr  of  the  »th  inst.  you  copy 
the  A'.  1".  7'imfs  an  article  on  "  City  Improve 
ami  Malaria,"  in  which  occurs  the  following  : 
has  long  Iwen  su«iss  ted  by  the  most  acute ob 
that  there  is  an  intimate  relation  between  the  de- 
;  vclopment  of  malarial  diseases  mid  the  Betting 
free  of  the  cnrlMitiic  acid  in  the  soil  ;  in  other 
words,  that  intermittent  fever  and  kindred  com- 
plaints are  only  another  name  for  slow  carbonic 
uxide  |K>isouing,  and  that  the  hypothesis  of  ma- 
larial germs  is  ;»  pun  ty  fanciful  mode  of  account- 
ing for  the  phenomenn  nssoci  ded  with  these  dis- 


I),  of  great  value 


■lie  supply  trom  u  uiouutain  brooK.  1  lie  nitration  of  s,,w.-rage,  hv 
Is  collected  in  a  reavrveir  holding  KJO.tOI)' I,»t  C.E.,  being  a  report  on 


Prastsce  tdlustratadi. 
ets  sod  nltuubers. 

A  criticism  of  Pisus  to  Ventilate  House  Drslos  by  Gas 
Jets,  in  ojnnes-tiou  with  attempt*  maih.  by  a  Mr. 
rd  In  London  (illustrated!. 
■  Flttin;;  and  Steam  Heating,  bv 
._  of  practical  artkles  lillustralssli, 
M  steam  fitters  mid  ateiiitet-ts. 

lUustrated  Description*  or  notablo  Jolss  of  Plumbing, 
Heatiug,  anil  Vi-ntilutitig  in  Private  Residences  in  the 
Ulilbsl  SUiUs,  including  those  of  Mr.  W.  H.  VandcrUll 
and  Mr.  lt_  H  Bishop,  of  New  York. 

A  series  of  articles  on  Petroleum  Legislation  In  the 
United  States,  by  R.  G.  Love,  lli.l). 

A  ltepirt  to  tlie  (,ris?ntirk  Board  *ef  PoUce  an  the  Ven 
tilstlou  of  the  Sewers  of  Thirty-three  Town-  in  England, 
i-iimpilisl  from  information  received  frivol  City  Engi- 
neers, by  Alex.  J.  Tnrnbull,  C.E.  Valuable  to  engi- 
nes-is anil  bealttl  oftlis-rs. 
Filtration  of  S..w.-rage,  by  Trof.  Henry  Robinson,  M. 


In  large  cement  works,  the  kilns  are  built  in  bat- 
teries, are  continuous,  and  coal  is  the  ordinary 
fuel.  The  carbonic  acid  of  tlie  stone  burned  is 
auppircd  to  be  set  free  in  large  volumes.  Yet 
men  work  on  the  toj»  of  the  kilns,  feeding  stone 
and  cnul  alternately,  and  necessarily  inlmling  all 
the  products  of  the  eombusttuti.  dally  throughout 
the  at-aeon,  without  any  apparent  injury  to  health. 
Accepting  the  theory  of  the  Time*  us  correct,  what 
is  the  explanation?  IttQCIKKK. 

Malaria  is"  Cosssxticct. —-Malaria  is  getting  to  be 
lY'iitws"-tirut'i  worst  bugbear,  and  the  shakrs  in  some 
sss-tions  never  let  up.  Tlie  State  Board  of  Health,  who 
are  trying  to  get  at  lie'  souns?  of  tlie.  trouble,  are  isib- 
tlee  ill  inking  water  of  tbcsi-  wvtions  to  a  cat,  ful 
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SAFETY  IN  RAILWAY  TRAVEL. 


|  we  need  mi  bettor  evidence  of  the  skill  And  rare 

...                         :         ,       . ,  wilh  winch  railway  traffic  on  the  whole  i*  carried 

now  *■£ *>  »  clM*  of  accidents  which  we  ,m  than  the  fact  that  n«it  one  pawner  in  n  mil- 

wrhar*  more  fatal  than  any  othero-the  breaking  lu.n  is  killed  in  this  country  by  any  cause  for 

down    of    bridges.     Id  these  catastrophes  ail  which  the  company  can  1*  held  to  blame, 

horror,  combine-  crushing,  mangling,  drowning  Except  in  one  or  two  State*  we  have  no  system 

and  burning:  and  here  again  our  record  is  not  at  of  public  inanition  which  has  ever  Iwen  able  10 

all  encouiugiiuj.  the  number  of  bridge  disust.  r.  in  delect  llle  w<.,k  tHliriU  in  „  r.il,nad  nr  prevent  dis- 

the  United  Slates  having  U-en  as  follows:  .  ttnJ>  considering  the  form  of  our  goverr.- 

"b?    "Si"'  lS'*"  '^u"'  l5iT    '"n*   '!jV  "lent.  It  is  i|iilte  doubtful  if  we  ever  shall  have. 

'                "                ,    ,    '      '*      4:1  The  wav.  however,  to  all  d -Hired  linprov.  mciit  hi 

If  we  left  out  the  tlrst  and  the  last  of  the  above  very  plain,  if  the  public  and  the  companies  care 

numbers  wr  might  flatter  ourselves  that  a  gradual  enough  ahout  safctv  to  exert  themselves  to  get  it. 

improvement  wax  Uiking  place;  but  what  are  we  We  have  already  seen  Ihut  the  puhlic  ia  itaelf  ac- 

to  say  of  the  43  disaster*  m  1881,  which  seem*  to  countable  for  by  Inr  the  larger  pa. t  of  the  injuries, 

be  the  wont  year  we  have  ever  had.  and  thia  in  aD,|  (o  that  extent  it  moil  mainly  rely  upon  itself 


eplte  of  the  fact  thil  »e  have  been  all  the  time 
improving  our  knowledge  and  our  practice  of 
bridge  building,  and  that  we  certainly  know  more 
about  sneh  work  now  than  we  ever  did  before. 

Railroad  bridge*,  whither  of  wood  or  iron,  can 
1st  ao  made  at  to  be  rntircly  safe  under  all  or- 
dinary condition*  of  service,  and  they  can  lie  kept 


for  increased  aafely.  A  careful  examination  of 
the  varUma  cauaea  of  railroad  accidents  shows  that 
r.hree-fourtha  of  all  injuries  u>  individuals  may  be 
avoided  by  obeying  the  following  very  simple 
rules  :  First— Never  walk  upon  a  railroad' track  or 
bii.lge.  .Second— Never  cross  a  railroad  without 
ftM  looking  in  both  directions  for  a  train.  Thin! 


T^fL8"^  >"»Pf  Hon  "°  ,,;lr?!",t,  °f  d»"*''r  Never  get  on  or  off  the  car*,  nor  | an* from  one  car 
shall  be  allowed  to  develop  ilsclf.  While,  however,  to  »„otl.er.  nor  atand  U|wn  the  platform  v,  hen  the 
our  larger  roads  as  a  general  thing  buy  good  bridge.  ]  train  is  in  motion,  no  matter  how  alow  that  motion 
and  keep  them  tinder  a  rigid  Inspection,  many  of  ni.v  be.  Be  especially  careful  in  regard  to  the 
the  smaller  roads  buy  poor  budges  and  keep  Uiem  1  above  rule,  when  in  or  about  railroad  stutinns.  and 
under  no  inapixlion  at  all.  for  the  examination  of  1  remeral  er  that  the  disaster,  wh  en  it  occurs,  always 

an  unrxiK-cted  form  at  an  unexpected 


1111  iron  bridge  by  the  ordinary  road-muster,  or  the 
walking  over  these  structures  by  railroad  commis- 
aioneia  once  a  ytar,  can  hardly  be  regarded  as  in 
apecting.  The  Ashtabula  bridge,  which  broke 
down  in  1H76  on  the  Lake  Shore  Railroad,  idling 
over  eighty  persons,  fell,  it  Is  stated  by  the^ legis- 
lative committee  appointed  to  investigate  that 
disaster,  "under  an  onliuary  load,  by  reason  of 
defects  in  Its  original  construction,  which  d  feet* 
would  have  been  dlacover.-d  at  any  time  after  it* 
erection  by  cateful  ex-fiiiiuation.~*and  the  report 
adds  :  The  bridge  was  liable  to  go  down  at  any 
time  during  the  post  ten  or  eleven  years,  iitid. 


comes 
time. 

Of  the  remaining  one-fouttli  part  of  all  acci- 
dents, the  control  ot  which  is  in  the  bunds  of  the 
railroad  companies,  by  far  the  larger  part  can  cer- 
tninly  Is*  avoidi-d  by  incana  of  the  improved 
methods  of  construction,  maintenance  and  opera 
lion  which  have  la-en  thoroughly  tried  and  demou* 
stratcd  to  be  good.  Well  paid  and  competent  em- 
ploye* u  bone  personal  interest  is  thorougtdy 
enlisted  for  the  welfare  of  the  road,  a  rigid  system 
of  personal  accountability—  through  every  grade  of 
•crviec  intelligent  use  of  Ihe  telegraph',  in  train 


the  loads  Hi  it  might  at  any  nine  Ik-  brought  upon  ,m»cuw>HI    well  designed,  thoroughly  built  and 

It.  fal  the  ordinary  .  ours.-  of  the  company's  buse  cjrerullv  msia-clccll  roadway  bridges  and  rolling 

neaa.ii.-id  it  is  ui.mI  rcmsi  table  that  ,,  did  not  „(o.k-lhesc  are  Ihe  nuarniile.  *  fur  ex.  mi.  from 
ir.    Half  uu  I, our  of  i-oinpeleul  and 
-clion  would  bavecoiid.-mn.  d  Ihe  Ash 


inspect 
bridge  1 


ecUcat 
uncling 


■  upon  the  (Jay  it  was  linish. 
The  TiirifTvilU.  hi  i.lgi  —  which  fell  into 
in  I8T8,  killing  lliirl.vn  peisons  and  t 
thirty-lhn-c  more — is  uot  an  unfair  specimen  of  si 
large  class  of  wcxideu  bridgi  s  in  use  to-day  upon 
American  raihoads.     In  immt  of  design,  piopor 
tioos,  dimeusiotis  and  reputation  of  itshuildct 


stock— these  are  Ihe  guarantee*  for  ex.  nip  ion  from 
raihoad  di-aslers. -fVro.  /..  l  ose  in  AW/A  .liweri- 
cu«  /frrietr. 


COST  OF  A  BOMBARDMENT. 


The  i*i|N-r*  publish  some  interesting  information 
u*  to  ttie  cost  of  each  shot  of  the  gun.  employed  in 
the  it-cent  1  omlkardmeiil  of  the  Alexandrian  forta. 


in  the  prairie  region,  3.728.4*5;  in  the  Missouri 
I  River  belt.  "S5.455-,  on  the  western  plains.  328.819; 
in  the  heavily  timber  region  of  Ihe  noitbwest. 
1.122,8:17:  in  the  Cordllleran  region,  8*5.311:  on 
the  l*arifle  const.  715.788. 

Although  the  territory  of  Ihe  United  Slates  ex- 
'eiid*  to  Ihe  f..rt\ -ninth  paiallel,  only  one-tenth  of 
ihe  population  is  found  11.. lib  of  the  forty-third. 
But  so  dense  is  the  rcti  lenient  below  thl*  line  that, 
by  the  lime  the  forty  first  parallel  is  reached, 
alijut  one-thiril  of  the  istpulat i<w  has  been  cov- 
ered; the  next  single  degree  extends  the  propor- 
tion nearly  to  one-half,  while  more  than  two- 
thirda  lie  norlh  of  the  thirty-eighth  parallel. 
Between  the  forty-thild  and  the  thirty  ,  ighth 
dw.  II  J9,5tK).0OB  ..four  prople.  In  18711.  52  8  per 
cent,  of  the  i-opulation  was  east  of  the  eighty- 
fourth  meridian.  In  1880.  ouly  49.4  per  cent,  was 
no  idarcsl.  Eigl.tv-four  pero-tit.  of  ihe  popnlalion 
i*  found  cart  of  the  ninety-first  meridian;  ?.  per 
cent,  east  if  the  ninety  -seventh. 

The  foreign  clement*  of  our  population  have 
varied  widely  since  1850.  At  that  time  foreigner* 
constituted  9  5  per  cent,  of  the  torsi  population: 
Ihey  now  constitute  18.3  per  cent.  Of  Ibe  foreign 
residents  of  lhflu,  48.5  per  oenL  were  Irish;  20.4, 
(rermans:  13.0.  English  and  Welsh;  6.7,  Dritish- 
Amrrlcani;  while  ihe  iicandinaviana  foimed  less 
tban  one  per  cs-nt.  Since  that  lime,  the  proportion 
of  Irish  to  the  other  frirrign  elements  ha*  steadily 
declined.  Of  the  arrivals  in  tlte  ten  veais  ending 
in  1KV0,  the  GVrmans  wi  n-  hut  25  |Vr  cent.:  of 
those  in  the  ten  yenra  ending  in  1MW.  they  were  87 
percent.  Between  1880  and  1870,  other  foreign 
elemenla  Iw-gnn  to  assume  importance  through  the 
taal-lncreaaing  iutniigralt.nl  of  Sw.-ues  and  Nor- 
wegiana  ucroaa  the  ocean,  and  of  fanadiai  s  acrews 
«^ir  noithcrn  border.  We  have  seen  that  Ihe  l.tsh 
of  lKgl  constituted  4S.3  pat  rent,  of  Uie  t.nal  for- 
eign p.pul..lion.  In  1860.  this  pn.|>»rlion  bad 
fslbn  lo  118.9,  and  in  1870.  still  iu.ll.er,  to  SI.?. 
Althoogh  the  statistic*  of  nationality  at  the  c-nsua 
of  1N8U  are  not  yet  published,  it  is  not  proU  ble 
that  the  Irish  lo-day  constitute  more  than  2.  per 
cent,  of  the  foreign  popuUtion  »f  Ihe  country. 

T..-day,  the  number  of  foreigners  living  among 
u*  is  a  little  over  6.500,000.  while  the  imrmhr.  of 
Ibe  ccdnrcd  rare  reach  almoet 
Socakinsr  round  I 
of  our  population: 

Wbele  ti'jmber 


the  same  number, 
is  the  table 


b,  dimeusiotis  and  reputation  of  its  builders,  it  I  SIT'  V  n"'  '.u""7"!i'"  1 111  t  « 
fully  up  totheaverigeof  such  st.ucturea.  It  |  J^.i"""*!'."''  k  'W  b'"  U*  U'e  dihcUu**  « 


T"ta1  i«tiTc  born 


hihl  been  pt-rii^dically  iD^pccted  aud  pnmuunopd 
all  n-ht.  White  nocompfU*!.!  cxpeit  would  rvt-r 
Uuri]  promiuiM'rd  it  m  i.rnt-<  lii>*  bjidgt-.  imj  perwin 
could  nay  fruui  Umkiii^  lit  it  lluit  it  wan  not  ubits 
to  carry  ibe  ut dioary  railrotwl  train  safely,  but 
when  tiit*  right  cuuibinatiuit  uf  circunutaDcea 
came,  it  fell,  and  expoaed  the  hidden  defect*  that 
cauaed  the  disaster.  Ibuuih  DotuinaJly  a  wooden 
bridge,  like  all  such  atracturea  it  relied  emtlmly 
upon  wire  roda  to  keep  the  wood-work  together. 
Ttveae  roda,  it  in  reported,  when  teated  broke  with 
a  ttingte  blow  uf  the  hammer,  very  much  in  the 
nanuiT  of  eaat  iron,  and  ahowed  a  rery  infertuf 
quality  of  material.  Thbt  wan  a  defect  which  no 
urdiuary  inapection  would  detect,  and  one  which 
may  exist  to-day  in  hundreds  of  bridges  now  in 
'  upon  our  road*.   We  baTo  in  thia 


•ingle  round: 

Four  SI -tut*  gunt    .  ■ 
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The  location  of  Ihe  colored  and  the  foreign  ele- 
ments of  our  population,  as  shown  by  the  census. 
Is.  in  a  high  degree,  cnniplemenlal.  In  general, 
where  the  one  element  is  largely  found,  the 
is  absent. 


When  a  single  round  costs  nearly  £500,  what 
must  a  day 'b  bombardment  have  coot:--/Wf  i!aU 
Gazette. 


system  of  control  or  inspection  which  can  prevent 
the  building  and  the  use  of  exactly  such  biidges 
as  that  at  Tariff*  ill.-.  It  may  be  asked  if  any  rail- 
road company  being,  of  course,  aware  of  its 
liability  for  damages — will  knowingly  allow  a  de- 
fective structure  to  be  made  or  used  upon  its  road. 
It  la  perhaps  hardly  fair  to  say  that  such 
things  are  none  knowingly,  but  tbey  are 
certainly  done  hmlleialy,  ami  the  result  is  the 
same.  Not  less  than  half  of  Ihe  wooden  bridges 
made  upon  our  railroads,  and  upon  many  of  our 
beat  roa>U,  too,  are  built  by  mere  carpenters  who 
can  do  just  one  tiling,  perpetuate  the  blunders 
they  have  been  brought  up  to.  Not  one  half  our 
wooden  bridges  have  ever  been  subjected  to  any 
computations  whntcver,but  have  been  proportioned 
by  a  kind  of  guess- work,  baaed  upon  a  greater  or 
less  degree  of  experience  it  is  tiue,  but  an  experi- 
ence of  a  very  unsystematic  kind.  Add  to  this 
that  nearly  all  of  our  older  bridge*  were  designed 
for  trains  and  engines  much  lighter  thau  those  in 
present  UBe,  that  there  are  many  disreputable  con- 
cerns which  build  very  poor  and  unsafe  iron 
bridges,  and  railway  directors  willing  to  buy  such 
things  because  tbey  are  cheap,  and  finally  Uiat  we 
have  no  iflb  ieril  avstein  of  inapection,  and  we 
wonder  that  !M  bridges  on  an  average 
every  year.  At  the  same  rime,  we 
must  bear  in  mind  that  there  is  no  need  for  this 
class  of  catastrophes,  that  any  company  can  at 
any  time  buy  a  bridge  of  a  first  class  concern, 
which  shall  be  guaranteed  absolutely  safe  and  per- 
manent by  the  very  best  authority. 

We  can  have  aa  much  safety  aa  we  choose  to  pay 
for.   Aa  a  general  thing,  the  managers  of  our 

larger  roads  are  well  aware  that  tbey  cannot  plateaus,  8,827,478;  in  the  Mississippi  belt,  south, 
afford  to  run  any  yery  great  risks;  tbey  are  intelli- 1  .10.806;  north.  1.W1.MS;  in  the  southwest  central 


THK  (lltOWTH  OK  THE  UNITED  STATES. 

Francis  A.  Walker,  the  superintendent  of  the 
last  census,  contributes  to  the  October  C'enftiry  a 
paper  aboon.iing  in  interesting  and  important 
facta  gleaned  from  the  census  rHnrn  since  the  first 
enumeration  in  1790.  In  discussing  the  condition 
of  the  United  Slates,  at  the  tenth  census  in  t880, 
he  savs  : 

The  period  between  1850  and  1880  has  been 
marked  by  the  aston.sliinglv  rapid  spread  of  popu- 
lation over  the  vast  region  brought  under  the  flag 
of  the  United  States  by  the  purchase  of  Louisiana, 
the  annexation  of  Texas,  and  the  cessions  from 
Mexico.  The  880.000  square  miles  of  territory  oc- 
cupied by  settlements  in  1850  have  become  1,570,. 
000.  Ot"  these.  884,8'JO  have  between  2  and  8 
inhabitants  to  the  square  mile  ;  878.890  have  be- 
tween Sand  18;  554,800  between  18  and  45  ;  232.- 
010  between  45  and  90;  while  24.550  have  in  excess 
90  Inhabitants  to  the  square  mile.  The  population 
of  the  United  Slates  is  now  50,155.788.  The  from 
tier  line  of  settlement  is.  in  geneial,  the  one  hun- 
dredth degree  of  longitude  aa  far  norlh  aa  the 
forty-second  parallel  of  latitude,  and,  thence 
northward,  the  ninety-ninth  and  afterward  the 
ninety-eighth  degree. 

The  distribution  of  Ihe  potsulaliou  according  to 
dominant  topographical  features  may  be  thus 
stated:  On  the  immediate  Atlantic  coast,  north, 
2.810.892;  middle.  4,875.184:  south,  875,187;  on  the 
Oulf  coast.  1.055,851 ;  In  the  hilly  and  mountainous 
of  the  northeast,  1.808,22«;  in  the  moun- 
ol  the  central  Atlantic  slope,  2,344.- 
223;  in  Ihe  immediate  region  of  the  Lakes,  3,049.- 
470;  on  the  table-lauds  and  elevated  plateaus  of 
the  interior.  5,718.828:  In  the  south  central  moun- 


The  .Vorfft  ^niericrrn  Revinr  lot  Octobc 
with  an  article  on  -The  Coming  Revolution  in 
England,"  by  H.  M.  Hyndman,  the  English  radi- 
cal leader,  giving  an  instructive  account  of  ihe 
agitation  now  going  on  among  the  Knglish  w..rk- 
ingclaaws  for  a  reconstruction  of  the  whole  poliij- 
co  socud  fabric  of  thai  country.  O.  B.  Frolhing- 
ham  writes  of  ••  The  Objectionable  in  Literature.'" 
and  endeavors  to  point  out  the  distinction  between 
literature  which  ia  }trr  se  corrupting,  and  that 
which  ia  simply  coarse.  Dr.  Henry  S-hli.-mann 
tells  the  interesting  story  of  one  year's  "  Discov- 
eries at  Troy."  Senator  John  I.  Mitchell,  of  Penn- 
sylvania, treats  of  the  rise  snd  progress  of  the  rule 
or  "Political  Bcsjaes."  Prof.  George  L.  Vose.  of  Ibe 
Maaeachuartls  institute  of  Technology. contributes 
an  article  of  exceptional  value  on  "Safety  in  Rail- 
way Travel."  and  Prof.  Charles  8.  Sargent,  of  the 
Harvard  College  Arboretum,  contributes  an  in- 
structive essay  on  "The  Protection  of  Knresla," 
The  Rerietr  is  sold  by  booksellers  and  newsd-  alera 


talnous  region,  2.895.0M 
442.792;  en  the  south 


in  Uie  Ohio  Valley,  2,- 
iuterior  table-la  da  and 


NOTES. 

Path-nth  Crxxteo  During  tht;  Wrek. 
WASHlNfrToN,  Aug.  22.— During  the  week  end- 
ing  lo-day  there  have  been  grained  at  Ihe  Patent 
Office  889  patents,  A8  designs,  II  t  radc-markB,  10 
labels  and  4  reissues  of  patents.  The  slates  re- 
ceiving the  largest  number  were  New  York,  108, 
21  of  which  were  granted  toT.  A.  Ediaon;  " 
chusetts,  52;  Pennsylvania,  87:  Ohio,  84:  [ 
82;  New  Jeney,  81;  Michigan,  14:  Conn. 
13.  Twenty  patents  and  designs  were  granted  to 
citizens  of  foreign  countries,  of  which  number 
England  and  Canada  received  7  each. 

A*  Iatf-ORTaUT  INVESITIOS. 

J.  H.  Atwater.  of  Chicago,  an  inventor  of  same 
prominence,  has  received  patents  on  an  unique 
motor.  It  is  founded  on  this  principle:  The  poles 
of  an  electm-magnet  are  changed  lo  a  point  dis- 
tant from  where  they  are  usually  located.  By 
this  transfer  a  stroke  of  from  5  to  80  in.  is  secured 
in  a  reciprocating  or  an  oscillating  engine,  with- 
out breaking  the  current  which  connect*  the  bai- 
4,401.248; '  tory  with  lha  motor.    With  the  greatly  increased 
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__f  thus  rained  there  is  do  incrcaaexl  battery 
necessary.  The  power  rained  ia  asid  to  be  con- 
tinuous and  the  oost  is  at  a  minimum.  The  ma- 
chine will  shnrtlv  ho  placed  on  exhibition.  Hcirm- 
llflc  men  agree  that  many  of  it* 
to  science,  and  that  it  may  » 
motors. 
The  Two  Oocxtries — 
Thm  to  a  In n-t  of  leaia  tad  lillCer  waOloaT- 

A  land  iii<Mt  tike  On.1  ilrvsr  oo*  Dante  knew, 
Where        rii.-tnl  N'tubcs,  with  dark  p>t*w  inullng. 

In  nail  [mil  laatmt  more,  brow  hound  with  rue. 
It  in  n  land  peopled  br  witless  m.etAla— 

Compared  with  ttieoi  tltn  Virgins  five  were  wise— 
And  H  in  writ  ebuv*  Itn  gloom?  portals: 
-  W«  did  ant  Hunk  It  paid  lo  advertise." 

There  la  a  land  that  Bon  with  r 

Sac  the  coo1enied  nor  ret  the  i 
Each  dweller  hear,  n  gripsack  fat  » 

tlnnaa.  ooursaaa,  Mi  ■  * »  and  Tart 
H.PP7  ar* 'heat  an.  at  high  tide,  (be  i  laaol.  t. 

No  lis-  Ooth  drt.wn  the  Laughter  In  their  rvrer. 
Fur  better  lurk  thai 'd  nut  donate  one  damles: 

The  pastry's  tn«-ir-»  llii-jr  learned  lo  adveruas. 

/fathom  Pestie  Spiltt. 

RAILROAD  BUILUINUIN  THE  NOKrHWEST. 

IPuget  Boned  i"ourler.| 
A  oorreapoudent  who  recently  visited  the  ■•front" 
ilcw-ribeni  aoine  of  the  difficulties  of  railroading  in 
the  Northwest.  This  ia  about  the  way  it  ill  done: 
The  line  having  been  laid,  surveyed  and  staked, 
parties  of  white  men,  hundreds  In  a  rang,  proceed 
to  mow  down  the  forest  The  trees  a  re  felled  with 
surprising  rapidity— it  might  he  said  that  they  are 
mowed  down— and  a  brood  swxth,  300  fort  wide, 
ia  opened  up  through  the  forest.  The  trees  are 
immediately  trimmed  ami  cut  into  lengths  and 
rolled  out  of  the  way,  when  other  gangs  of  men 
attack  these  logs  and  split  them  into  ties.  Now 
comes  another  ptirty  of  white  men.  who  proceed  to 
dig  about  the  roots  i>f  the  fallen  it  we;  A  (eg  (some- 
times two)  of  powder  ia  placed  under  the  tree 
stump,  a  fuse  attached,  earth  thrown  about  it  and 
tramped  down,  a  light  attached  to  the  fuse,  and 
the  stump  is  blown  up.  The  while  men  pats  on. 
iml  now  come  the  Chinamen,  thousan  In  "f  client 


They  proceed  under  t  lie  direction  of  while  bosses 
or  "'herders,**  as  they  are  called,  to  level  theoarth, 
throw  up  a  road-bed',  carry  ties  from  a  construc- 
tion train,  or  from  teams  close  by,  and  lay  them 
in  place.  Other  gangs  of  Chinamen  carry  steel 
rails,  and  white  men  proceed  to  lay  litem  and 
spike  tbem.  The  supply  train  slowly  moves  for- 
ward as  the  tr.u  k  a  laid,  and  other  gnogs  of 
Chinamen  follow  on  a  gravel  train  and  finish  the 
new  laid  track.  Thus  the  new  railroad  is  being 
huilt  towards  the  Mississippi  River  at  St  Paid. 

GENERAL  INTELLIGENCE. 


We  tottdt  imd  art  atwtif  p/mW  to  pubtiik  in  the* 
u  any  itrmt  r*f  interest  that  man  be  fttmitheti  tx». 


GAS  AND  WATER. 

Imriutafiifia  ( i  rkesfi  eld's,  Mjubl,  Watxji  Ki'prLr. 
 "The  wcimHIt**1  who  have  been  ioTfRlijcaUii^  the  ques- 
tion of  ad  lit-creaned  supply  of  water  f< 
reported.    Itafadna;  tbe  iihsn  re*et" 

mam  lit' ' 


-  MM 


1  bftVt! 


fl 


mwrTOtr  BlKiuia  r*  umc  lor  nrtsov  mr  iot*  rauroaus 
for  nitrcbanlcal  purpuaea,  and  it  outild  be  abut  ia 
uf  Or*.  *o  ■*  to  make  the  wbole  suiidy  available 
would  ioto1t«  a  (otAl  pxp*tw  of  ^ 4.000.    It  Is 


UIl.n>    Ul  l"'|W'r       *"  "  ""in  syv.-iwv  war  ass  v  ssasw 

nr..*  plan,  though  li  la  likely  that  this  may  bs 
,lod,  should  the  t.wn  need  s  much  larger  supply  in 
r*  yasxs.   This  brook  hyi  iwo,!*™*;^,  one  rudng 


1.000,  which  srisikl  inrrnaso  tbo  caps 
oir  several  aultioa  gsllons;  also,  build 
on  Rocky  mountain,  nast  the  villaire,  i 
A  bo vii  the  arch  on  Mala  st ,  And  running  s 
tbo  present  Glen  w  ater  main  to  th«  reasrvolr, 
tld  he  ailed  durlns  ths  night.  Tbo  water  from 
oir  should  bs  used  for  fires,  for  the  railroads 

and  for  us 

b  of 
This 

tbouabt  thsl  Una  plan  srtmki  give  the  town  an  ample 
aupniv  for  many  years.  The  committee  investigated 
various  scbeimw.  un  >n{  others  the  West  I  lien  brook  and 
the  pied  »C  '•Csjpeoter's  nillL"  Then  was  not  auflt- 
c»nt  »M  to  wsrrsnl  any  nsivemsat  in  that  direction. 
It  la  thought  thai  it  wouW  not  l»  advisable  u>  lay  Isrgrr 
i^rsw  u>  tie  present  wster  works,  which  would  involve 
an  <,utlsv  of  IHti.oOi).  It  would  oust  f  7<\O0U  to  try  the 
Fish  - 
s/l'n'b  "i, 
future 

so  iisnted  ihst  a  hsad  of  ISO  ft 

A  Watm-Wojucs  Pavwo  Dam aobs.  — The  Iowa  of 
WmtburtV.  Mass,,  has  been  required  to  pay  AA.riU.aa  to 
parties  who  had  rights  in  n  stream  whieh  the  town  di 
verted  to  fill  a  reservoir. 

Wate*  roa  i<WA"rScoTT,  Mass.— The  Flax  Fond 
Wat**  Company,  through  Ita  President,  Charles  Lin- 
coin,  of  Boaton,  olfera  to  give  Swanipeoolt  a  supply  of 
water  from  Itsdar,  Hlsire  and  Flax  Funds.  No  detliiite 
sctiuu  will  be  taken  on  Uts  water  question  until  cha 
Lyun  VVater  Board  and  Uts  Bwampsoott  tVster  Com 
psny  are  further  beard  from. 

The  COLCauYCs  Watics  Wuoxa,  Ga..  are  nearly  com- 
pleted 

DaueirD  wsa  broken  and  work  brran  on  tbs  Bpeocer, 
Mnis.wnter-wnrka  Moodav,  11th  Inst.,  by  Iks  contract- 

^HrKltth  avenneUrWi  vol?.  In  New  Turk,  fa  not  to  be 
removed. 


ELECTRICITY. 

r  that  be  d 


mlt  sound  to  be  audible  by  snbeaartne  or  undergrounil 
ronvsyanc*  more  than  a  few  miles  It  la  all  they  can 
do  to  talk  across  tbs  English  Channel,  and  that  with  the 
very  best  instrument  yet  ronstructsd.'' 

Klsautu  THB  BtBLS  ST  TaLBTnosa  —John  Freeman, 
asalslant  book  keeper  in  tbs  Department  of  Public 
Works  and  notary  public,  before  whom  the  various 
fiTvmen  are  required  to  iwear  that  the  pajr-rolh)  sub- 
mitted hv  them  are  correct,  took  the  affidavit  of  Wm. 
Innesa,  foreman  r.f  repairs  at  tbs  crib,  by  t  " 
Hsvini  cslle.1  the  crib,  the  followlnt;  coll-quv 

••IsthisU'illiamlnmssr 

•*  I  bold  in  mv  hand  the  pay-roll  nubmitted  by  yon 
for  the  month  tsf  August.  Are  you  witling  to  ssear 
coat  It  b  correct  r 

"lam," 

"  Take  off  your  hat  atsl  bold  up  >  our  right  band." 
"  I  have  dons  so." 

"  Yost  aolemnly  swear  that  tbn  Augu>t  psy-rull  for 
repsini  st  the  crib  Is  correct  T 

'•  I  do." 

Mr.  Freomsn  rvadlly  dbttiiigul>l>e<l  Mr  In  new'  voles 
and  ssys  an  oath  taken  bv  telephone  I.  binding  in  law. 


The  Edison  Lamp  Factory  has  recently  been  removed 
front  Mevilo  Park,  the  inventors  borne,  to  East  Newark. 
!».  J.,  to  secure  larger  bui Mines,  Increased  facilities, 
and  mors  convenient  accornmralatlon  far  workman 
Tb«  luuti  and  power  now  in  tbo  factory  are  autfli-tent 
for  the  manufacture  of  1.1500  lamps  per  day,  bat  the 
ultltuste  capsdtv  fc.  OaCed  Cu  be  Hl.OOi)  lamps  per  day, 
requiring  from  8,01X1  to  4,«>0  workmen, 

Tws  validity  of  the  Bell  telephone  patent  in  Canada 
has  Issin  tested  lu  Its  favor. 


Mr.  Jewett.  hia  blue  eyes  dilAting  an  i_- 
that  we  shall  pay  dividend!  on  the  whole  of  our  stock 
regularly, " — Cincinnati  Emqvirer. 

Nt-RvrrtNo  a  Nsw  Road  ix  New  Jeoset — A  sur- 
vey for  a  new  railroad  between  Long  Beach  and  Ma  as 
hnwktn  hns  ls<eii  tosde,  so  as  to  secure  direct  rsilroad 
communication  with  I^xik  liesch  snd  the  several  sea- 
alde  resorts  between  Barnec;Bt  and  Sea  llaven.  Hurveya 
are  also  to  be  made  for  an  air  line  direct  from  Phllsdrl- 
phla  to  l>ong  Beach.  These  roads  w  ill  open  an  entirely 
new  section  of  trie  New  Jersey  sea-cos*t. 

Nrw  Road.— A  railroad  Is  lo  be  built  from  a  point  m 
Coahoma  county,  opprMCe  Helena,  Ark.,  through  Sar 
dia,  Oxford,  FoBCotoc  east  to  Birmingham.  Ala. 
I  Thk  Georgia  Pacttlc  has  tmsn  completed  from  Atlanta 
to  Ringers  cross  mads,  46  miles.  Nearly  all  the  crnd- 
Ing  ban  l,?eo  d'-rte  L».-twreti|Kmger'<  t'r"*«  Risstlsarid  An- 
naston,  Ala.,  and  in  October  will  begin  the  running  of 
trains  through  to  that  place.  All  the  rails  have  been 
ordered  and  are  arriving  daily,  and  the  work  an  the 
road  is  being  ptoibed  as  rapidly  as  possible.  The  work 
Is^wrea  Anntstou  and  Birmingham  fa  let  and  the  con- 
tractors are  getting  on  Iks  grou nd  every  day,  and  soon 
the  workmen  will  >«•  awsroilng  along  tlw  line-  The  1» 
miles  of  the  rood  east  from  ColumlHis  to  the 


been  let 


i  i 


I'I'L, 


ohm.  it 


U>  the 
money. 

Aasitakv  Is-nTRcrnons  to  Barrtsn  AastT. — The 
ssnttary  instructions  sent  In  pamphlet  form  to  tbs  Brit- 
ish army  in  Egypt  say  that  camps  should  not  be  mado 
on  ground  that  lias  recently  been  flooded,  nor  should  the 
surface  he  dug  up  more  titan  1*  alwidutely  nece*wary  for 
drainage.  If  turbid  water  must  be  used  it  should  be  al- 
lowed to  clear  itself  as  much  as  pntaribao  bv  subsidence, 
sod  a  teaspounful  of  powdered  alum  added  to  every  ten 
gallons  The  tillering  of  the  water  where  possible  Is 
uiT«.l,  snd  any  water  estt  be  drunk  If  tlrat  Isdled  and 
then  allowed  to  cno).  fltrlrujetit  directions  are  given 
that  in  esses  of  cholera  or  enteric  fever  all  water  is  to 
be  boiled  before  use,  and  distillslion  adopted  if  practka 
We.  In  the  matter  of  food,  It  Is  advneif  that  all  meat 
he  thoroughly  cooked ;  that  the  consuni|i«ion  of  vsge- 
tables  snd  fruit  he  encnuragsd.  Aa  to  bnvenurca,  atrong 
alcoboliL-  drinks  are  condemned,  red  wuie  i  permitted, 
and  tea.  coffee,  and  cocoa  are  re  r*xn mended.  It  is  de- 
clared that  lea  I.  especially  valuable  where  water  is  at 
sll  doubtful  in  quality,  coid  tea,  with  s  HtUs  sugar  and 
lime  juira.  being  nn  nntUcorbuttc  and  making  n 
ing  drink. 


Win 


,  N.  J.,  advertiaea  for 


PsoroeALB  Wasted.— Orange,  w.  J.,  a 
hid.  for  5.11X1  lineal  a  of  curbing;  1,670  , 
of  cobhl.  f*ons  gutters ;  10,H.MJ  square  yards  of  m« 
amiEbig.  and  S.000  ruble  yard,  of  earth  and  rock  • 
rations.    Bid.  received  until  (Jot.  8. 


Istranvtsn  the  Potokac  Fvats,— WAsnisoToit 
Sept  21.— Major  ITauics  having  submitted  bit  plan  for 
tbe  improvement  of  the  Potomac  flats  to  the  Chief  of 
Engineers,  that  olBeer  approved  ft  and  submitted  it  to 
tbe  Heen-tary  of  War,  with  the  recomotnr>datton  that 
the  work  be  dona  by  contract  by  the  lowest  hidder  after 
due  advertisement  for  proposals.  The  plan  was  ap- 
proved by  Secretary  Lincoln  yeoterday.  Three  objecta 
are  to  be  scoom  pllshed  by  the'  propiaied  Improvement — 
tbs  improvement  of  navigation,  the  estanlishm«nt  of 
harbor  lines  and  the  raising  of  the  flats  The  first  of 
these  objects  is  to  be  accompHahed  by  dredging  a  chan- 
nel from  Booby's  Point,  near  Georgetown,  to  near 
tilaabnro  point,  be  low  the  arsenal,  and  from  OieAboro 
Point  to  Long  Bridge,  in  the  Washington  Channel,  of 
such  a  width  and  depth  as  will  accommodate  the  largest 


ad  which  will 
i  in  o  curved 
d  of  tbe  caw 
r  a  point  at  tbe 
geti'wn  Chan- 

t  Ill-Mr. 


class  of  sense's  that  can  reach  Oiestioro  Pt 

The  second,  the  building  of  a  hulk! 
commttnen  near  Eeoby'a  wharf  and  exte 
line  to  a  paint  at  or  near  the  ooutherly  i 
way  of  Long  Bridge,  thence  continuing 
Ititersei-ciou  of  die  Washington  and  0e> 
nets  below  thn  wharf  ot  the  United  States  ornai 
returning  along  the  westerly  rdda  of  tbn  W 
Channel  in  front  of  the  city  wharves,  and  about  BOO 
feel  distant  from  them  to  L  ing  Bridge.  The  third  will 
be  aeoomrillahed  by  deaxsiitlng  on  the  fists  the  material 
taken  from  the  dredged  channels,  and  such  other  mate- 
rial aa  it  may  he  expedient  to  take  f 
■  •coslis|2>710,S<>U. 


RAILROADS. 

To  Rxarx  Cossrat-'cnos.  -The  construction  of  tbe 
new  Michigan.  Indiana  &  SI  Loula  Railroad  will  ahortlv 
be  commenced.  It  will  be  lflfl  miles  In  length  and  will 
run  fn.m  Hwirgto,  Mich  ,  to  Irenrllls,  III.,  where  it  wiU 
connect  with  tbs  Danville  &  E.,t  Bt.  Ixmia  road  to  St 
I»tds.  The  capital  stock  ia  fei.bOO.OOO.  Tbe  officeni  of 
the  road  ore:  President,  John  Lee,  of  Crawfordaville; 
Vice  Presiilenl,  W.  H.  Beckwlib.of  Danville;  Secretary, 
8.  E.  Tb.flJM8,  of  Michigan 

Ms.  Jewett  njr  the  I'.iue  Raiuioao.-"  When  I 
took  charge  of  the  Erie  Railrtsid  live  years  ago  I  said 
that  It  would  require  ten  years  of  labor  in  it  to  make  it 
even  respectable  for  a  man  to  be  at  the  head  ot  it.  Five 
years  have  passed,  snd  we  have  a  railroad  second  to 
none  In  the  country,  and  I  think  you  will  pardon  my 
confidence,"  astd  Sir  Jewett,  "  that  wo  now  have  this 
flj«^lrosdin  Ca^eJJnited  Statw,  uj>lwiUwtaudinE.  tbe 


'.llanta  t"  U tvm ' 
Mil—  tatv. 


7  k  O JOlTIVf"  (Kr*! 

i-mii|)i»'4>»J  from 
i.  and  a  branrb 

nm|kli44>4  rracn  HtcmcvilLe 
at  tbo  line  bnii  been  vum- 
bux  to  JVrii  Bank.  Tbe 


.  Ml-*.,  will  t« 
ti  b>t  and  par- 

Jofan  liij-dow 
Ma&atine.  aa 


Walker  ctmntj  ha' 
Tliirtv  mile*  of  tb 
f3rwnvt.ler  Mi^iwi 
roati  Uct  mil***  ifwiij 
to  Sbarkey .     A  an 
pletcd  eastward  fix 
e'ntirv  nnd,  from 
Uiii  mtlvK,  and  ■  t  that 
tkaJly  coui|ib*ta»(t, 

Mxxu  \  \  J'.Aii.KiiAD  I'Mt-isrriTH  -  H 
'  baa.  in  tbe  October  namljcr  of  IlarjW: 
■  rtH'lt-  entiUed  "The  Railway  loraaiu 
wliu'h  ITe  dLwutwaiff.  at  *-_Kue  length  tbe  uroHpt*Cta  Of  too 
>iMt»tMt.h*J  raiirvtad  now  being  built  in  Mexico  by  Am*r- 
ii  nn  ooaiimnla**!  and  caiHtat    (I*  man  up  aa  folkma: 

"  I.  Voluntary  emlgratUin  cuin  it  be  rrlied  upoo  to 
any  apartx-lable  exten*. 

"-.  Kallwava  mwtt  depend  mainly  upon  lb*  trana 
portaU'Ki  of  the  prodncbi  of  Mexican  biduxtry,  and  of 
tbu  purrbaalng  power  of  lu  Mirpiii*  in  fi,roiffn  inarketa. 
The  railway  bindnewi,  tberefore,  cannot  incrcaae  rapidly 
our  endure  much  crjuipeLitlon. 

"a  Twinalterallwajhet  aJt  remuneraUre  in  Mexico 
Uiey  Boat  be  conatrmned  and  run  w  1th  tbe  cloeeM  econ- 
ucny  and  ivrtetn.    Them  will  bo  no  margin  for  oxtrava 


"  I.  Tliere  are  wo  many  elemenU  of  uncertalntr  to  tf 
rvckoheil  with  in  tbe**  Inv^tmeut-s  eft|wr.*ll> 
antlln  the  H^ialintwt  of 


era  that,  wl 


Tbl. 


Ke 


0OKTBA0T8 

The  Hullivsn  Ifa-ttlne  Company 
tins  out  about  (EM, 000  worth  at 
manufacture  of  asphalt  pavement 
will  be  shipped  to  -Sidney,  Australia. 

PAiirnKO  Cowtkact  Let. — The  contract  for  painting 
the  exterior  of  the  White  House  and  the  exterior  of  tbe 
cjonssrvatory  has  twen  awarded  to  Fred.  S.  Mewmsui,  of 
Washington,  far  I1.2.M  MU,  he  being  tbo  lowest  I 

OoorraACTS  for  thn  building  of  the  Cantos,  Ab 
and  Nashville  Railroad,  will  be  awarded  in  sections  of 
live  miles  each. 

Awaiiii  or  Bins  roa  Ehqravmos  — The  following 
named  bids  were  opened  at  the  Uovernment  Printing 
OHW  nn  HstunlAy  last  for  engen*  lug*,  etc. ;  Heliotvpe 
Printing  Company,  eU-I.OIXI,  Msj  ir  *  Kttspp,  New 
York,  *ai:i.SS4-flo;  Forbes,  Bisrton,  130,001),  Slnclnlr. 
PhiUilel|*is,  »18 K73;  HchcrrTel  &  Edwards.  »l>!.>0n; 
Nan  Arx,  New  York,  I11.UH.-,;  A.  Horn  &  Co.,  Belli 
more,  Jlo.aii:.:  Hani.  New  York,  I7,."CM;  M  Joyce, 
Waahington.  lfi.S47.T0.  The  contract  was  awarded  to 
Sinclair,  of  Philadelphia. 

The  bids  for  tbo  const  ruction  of  a  now  pannv  bridge 
ever  Newtown  Creek,  ia  place  of  the  one  dear 
by  Che  great  oil  fire  last  week,  were  opened  I 
Bridge  Cnronr- 
Kings  O 
ley  for  I 


f  the  rhlpN-viaor's  of  Queens  i_ . 
The  lowest  bid  was  that  of  8.  A.  Kei- 


ill.  h»lge 

deslrove.1 
ned  by  the 
liteeni  and 


Ca»  Wosgs  BtrBXID.  -Tbe  Misaouri  Car  and  Foundry 
Wnrta.  In  the  southern  pert  or  St  l"uii,  «rr«  Istrned 
on  tho  ISth.    lysx  astt mated  at  tlM.i.lxlti. 

Bina  Un  nvin  vna  HsATtian  ArrASATTa— The  fol- 
Inwtng  bids  were  received  for  heating  apfwrst.ls  for  tbe 


United  States  Court  and  Post  lilrlre,  Phtlait.-li.liu 
Pbtenix  Iron  " 
lelt,  H«v»«p 


elpllU 

a  Company.  Trenton.  N.  J..  I8I.7M);  Bart- 


&  Jonri,  Wilmington.  Del., 
Philadelphia,  »;W,T'JM  J.r>. 

R.  M.  Kesseot.  of 
burgh.  Pa..  ' 
ti.ii,.,... 


Wood 


BB.IDOE3 

are  aver  1,400  bridges  In  the  Illinois  Division 
Wabash  R.  R. 

MIBCELLANEO  0  8. 

Bijivatios  TAKBX.-Xr.  E  B.  McNeill,  cin 
ha*  Just  taken  the  elevation  of  Litchtk'ld, 
flnd.  it  ia  1.113,80  ft.  above  tide  water. 

A  trial  of  the  Flesas  Breather  in  tbe  German  coal 
mines  baa  proved  a  decided  ancveea,  and  the  Oermaii 
government  propose,  to  take  the  Invention  in  hand  and 
moke  It  a  loading  feature  in  the  Mining  Exhibition, 
w  bleb  will  be  held  early  uexl  year  in  place  of  tho  one 
destroyed  by  Are  this  year    The  address  of  Mr.  J.  B 
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AMERICAN   CONTRACT  JOURNAL. 


OF     CIVIL   ENGINEERING  PRO- 
GRESK.* 

Grntuuhcs:  Of  all  the  important  sections  of  Ibe 
Brltinh  Association,  the  one  over  which  I  have 
now  the  honor  of  presiding  Is.  you  will  all  I  think 
admit  atonce,  the  most  practical  and  most  charac- 
teristic of  th«i  sax-  In  future  tiroes,  the  present 
a^e  will  be  remembered  chiefly  for  the  vast  strides 
which  hare  been  made  in  the  advancement  of 
mechanical  science.  Other  days  hare  produced 
•a  great  mathematicians,  chemists,  physicist*, 
warriors  and  poets,  but  no  other  age  ha*  made 
such  demands  upon  the  piofeasur*  of  mechanical 
science,  or  has  given  birth  to  so  many  men  of 
eminence  in  that  department  of  knowledge. 
Though  a  member  of  the  profession  myself,  I  may 
venture  before  my  present  audience  to  claim  that 
the  civil  engineer  i*  essentially  a  product  and  a 
type  of  the  Lie*',  development  of  the  present  cen- 
tury. Telford  has  admirably  defined  tin-  profession 
of  a  civil  engineer  as  "being  the  art  of  direct  mg  the 
great  sources  of  power  in  nsture  for  the  use  and 
convenience  of  man.  a*  the  means  of  production 
and  of  traffic  in  states  both  for  external  and  in- 
ternal trade,  as  applied  in  the  construction  nf 
roads,  bridge*,  aqueduct*,  canals,  river  navigation 
and  docks,  for  Internal  intercourse  and  exchange, 
and  in  the  construction  of  porta  harbors,  moles, 
breakwaters  and  lighthouses,  and  in  the  art  of 
navigation  by  artificial  power  for  the  parposee  of 
commerce,  and  in  the  construction  and  adaptation 
of  machinery,  and  in  the  drainage  of  cities  and 
towns."  Thiadeflnition,  written  more  than  half  a 
century  ago,  is  wide  eon  igb  to  include  all  branchre 
of  engineering  of  the  present  day,  although 
amongst  those  specifically  mentioned  the  deparl- 
mints  presided  over  by  the  railway  engineer,  the 
locomotive  superintendent  and  Ibe  electrician  will 
be  looked  for  in  vain.  As  Telford  was  beyond  all 
question  tho  most  widely  experienced  and  far-see- 
ing engineer  of  hi*  time,  this  little  ominsion  well 
illustrate*  and  justiflc*  my  statement  that  the 
typical  civil  engineer  of  the  "day  i*  a  late  product 
of  the  present  century ;  for  even  Telford  never  for- 


enntinuoos  line,  with  the  three  remaining 
at  their  head  |  and  at  twenty  rainutea  past  five 
o'clock  we  set  out  on  our  return  Ui  Liverpool.  Tho 
entities  nut  having  tlia  power,  however,  to  drug 
along  the  double  haul  that  had  devolved  upon 
them  at  a  faster  rate  than  from  Ave  to  ten  mile* 
an  hour  (once  or  twice  only,  and  that  hut  fur  a 
few  minutes,  did  it  reach  the  rate  of  twelves  miles 
an  hcur),  it  was  pant  eight  o'clock  before  we 
rea.-hed  Part-side.  Proceeding  onwards,  we  were 
met  on  the  Kenyon  Einliankment  by  two  of  the 
nils-dug  engines,  which  were  immediately  attached 
to  the  three  which  bad  drawn  us  from  Manchester. 
We  went  Mill  sluwer  than  before,  stopping  contin- 
ually to  take  in  water  (query:  to  take  breath),  and 
cr-rcping  along  at  a  snail's  pace  till  we  ranched  Sut- 
ton inclined  plune,  to  get  up  which  the  greater 
part  of  the  company  were  under  the  necessity  of 
alighting  and  milking  use  uf  their  own  legs.  On 
reaching  the  top  of  the  plane  we  once  more  took 
our  seats,  and  at  ten  o'clock  we  found  aunrlvn 
again  at  the  company's  station  in  C  rown  xtreet. 
having  accomplished  the  distance  of  thirty-three 
mile*  in  four  hours  and  forty  minute*." 

The  incident  of  the  passenger*  dc  rending  from 
a  train  beaded  by  five  engine*  to  walk  up  an  inaig- 
niHcant  incline  is,  I  think,  worthy  of  being  recalled 
to  the  remembrance  of  the  traveling  public,  who  i 
are  accustomed  to  see  witbout  astonishment  a  | 
single  engine  rushing  along  with  a  train  of  adna-n  I 
heavy  carriages  at  as  high  a  speed  as  if  it  were 
running  alone.  We  roust  do  our  immediate  fore- 
father*, however,  the  justice  to  remember  tltat 
even  they  effected  nnw  onn«iderab!e  improve- 
ment* in  the  ai-tvd  of  locomotion.  For  example, 
in  17«8  the  only  public  conveyance  for  passenger* 
between  Loudon  and  Edinburgh  was  a  single 
coach,  which  completed  its  journey  in  fourteen 
days,  or  at  the  average  rate  of  1  >j|  mile*  per  hour. 
Strange  as  it  may  appear,  there  am  at  the  present 
time  many  large  fertile  districts  in  Hungary 
where,  owing  to  tin*  ahm-noe  lioth  of  road  and 
water  communication*,  a  higher  rate  of  speed  can* 
DM  lie  attained  in  a  journey  of  several  day*' 


that  practically  all  the  power  stored  up  would  be 
available  for  useful  wurfc.  I  also  foand  by  experi- 
ment that  an  oidinary  locomotive  with  to-  Are 
"dropped"  would  run  the  whole  length  i>f  my 
railway  with  a  train  of  the  required  weight.  Ow- 
ing to  a  variety  of  circumstance*,  however,  thia 
hot  water  locomotive  was  not  introduced  on  the 
Metropolitan  Railway,  though  it  has  since  been 
sueces-ifully  used  on  tramways  at  New  Orleans. 
Paris,  ami  elsewhere .  I  am  sorry  to  have  to  admit 
that  tLe  progress  of  mechanical  science,  so  far  as 
it  affects  locomotives  for  underground  railways, 
baa  been  absolutely  nil  during  the  past  thirty 
years.  The  locomotive  at  present  employed  is  an 
ordinary  locomotive,  worked  in  the  ordinary  way, 
except  that  in  the  tunnel  the  steam  is  condensed, 
ami  combustion  Is  aided  by  the  natural  draught  of 
the  chimney  alone,  instead  of  being  urged  by  a 
forced  blast  a*  on  open  portions  nf  the  line. 
Whether  a  hot-water,  a  compressed-air.  or  a  com- 
prcwd-gax  loci  .motive  could  lie  contrived  to  meet 
the  exigencies  of  roelr*  >|ioiiLan  traffic  is  a  question 
which.  I  think,  might  lie  usefully  discussed  at  the 
present  or  some  future  meeting  of  the  association. 

A  reference  to  the  underground  railway  nator- 
i>lly  suggests  tbe  wider  question  of  tunnels  In 
general.  The  construction  of  tunnels  was  not  one 
•  if  tho  novelties  piesenting  itself  to  railway  engi- 
ne-re, for  many  mile*  of  tunnel  bad  been  driven 
l.y  canal  engineer*  fccfore  a  aingle  mite  of  pns- 
H-nger  railway  had  l>een  built  in  thia  or  in  any 
other  oountrv.  To  foreigu  engin-  era  belong*  the 
honor  of  having  boldly  conceived  and  ably  ac- 
complished tunnel  works  of  a  magnitude  which 
would  have  appal b*d  a  canal  engineer.  I  need 
only  refer  to  the  Mont  Cent*  Tunnel,  over  7***/ 
milp*  in  length,  commenced  in  1887  and  finished  in 
1870;  the  Si.  Golhard  Tunnel,  t^f  mil™  in  length, 
rommenced  In  1827  and  finished  in  It*};  and  the 


would  evolve  in  the  course  of  a  few 


My  predecessors  in  tbia  chair  have  on  several 
occasions  stated  their  conviction  that  it  was  better 
for  the  author  of  an  address  to  -confine  his  atten- 
tion to  the  particular  department  of  engineering 
in  which  he  had  a-K-cial  knowledge  than  to 
wander  over  the  whole  field  of  mechanical  science. 
A  well-informed  roan  has  been  defined  to  be  a  man 
who  knows  a  little  about  everything  end  all  about 
something.  If  you  give  me  credit  for  being  a 
well-informed  engineer,  I  will  endeavor  to  justify 
your  good  opinion  by  ahowing.  while  prraiding  at 
these  meeting*,  that  1  know  a  little  about  steam 
navigation,  and  machinery  generally;  alittle  about 
iron  and  steel,  and  other  manufactures,  and  I  trust 
a  good  deal  about  the  construction  of  railways, 
canals,  docks,  harbors,  and  other  works  of  that 
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There  have  undoubtedly  heen  published  during 
the  last  fifty  years  man)  works  of  mark  and  merit, 
bat  the  work  which,  above  all  others  would.  I 
think,  have  astonished  and  perplexed  our  ances- 
tors, Is  the  little  one  known  to  nil  the  civilised 
world  as  "  Bradshaw."  This  indispensable  hand- 
book  of  the  nineteenth  century  testifies  that  the 
face  of  the  country  is  dotted  over  literally  with 
thousands  of  railway  stations;  that  between  many 
of  these  station*  train*  run  at  two-minute  intervals, 
while  the  distance  between  others  is  traversed  at  a 
mean  speed  of  nearly  00  miles  an  hour.  The  pub- 
lic are  often  justly  indignant  at  tbe  want  of  punct- 
uality on  some  railway*,  but  they  should  blame 
the  management  and  not  the  engineers:  for  the 
daily  conduct  of  the  heavy  traffic  between  England 
and  Scotland  shows,  tbat,  notwithstanding  the 
constantly  varying  Condition  of  wind  and  weather 
in  thia  climate.' a  run  of  -100  miles  can,  on  a  properly 
laid  out  railway,  and  with  suitably  designed  roll- 
ing stock,  be  accomplished  with  certainty  to  the 
minute,  if  the  management  is  not  at  fault.  On  the 
Great  Northern  Railway,  for  instance,  of  which  I 
am  consulting  engineer,  the  400  mile*  between 
London  and  Edinburgh  is  traversed  in  S  hours,  or, 
deducting  the  half-hour  allowed  at  York  for 
dining,  at  the  mean  rate  of  i  n  less  than  forty- 
seven  miles  per  hour  including  si  nnpsges.  A  few 
months  ago  the  Duke  of  Edinburgh  was  taken  on 
the  same  line  of  railway  from  Leeds  to  London,  a 
distance  of  189$)  mile*,  in  exactly  three  hour*,  or 
at  a  mean  rate,  including  a  stop  at  Grantham,  of 
over  sixty-two  miles  an  hour.  I  know  of  no  rail- 
way in  the  world  where  this  performance-has  been 
eclipsed,  and  It  will  be.  perhaps,  both  instructive 
and  amusing  to  contrast  with  it  tbe  performance 
of  the  engines  at  the  opening  ceremony  of  the 
and  Manchester  Railway,  on  September 
A  newspaper  curTr-spondent  of  the  time, 


 er  describing  roanv  eventful  incidents  of  his 

journey,  proceeds  as  follows  :  "  The  twenty  four 
vehicles  left  behind  were  now  formed  into  one 
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speed  on  the  railway  is  that  tbe  stopping- places 
few  and  lar  between.   Tho  Great  Northern  ex- 
press  previously  referred  to  makes  its  first  bait  at  j 
Grantnam,  a  distance  of  106  miles  from  London, 
and  consequently  but  little  power  and  time  are 
Inst  in  accelerating  and  retarding  the  speed  of  the  i 
train.    In  tbe  Instance  of  the  Metropolitan  Rail- 1 
way,  on  tbe  other  hand,  the  stations  average  but  J 
half  a  mile  apart,  and  although  the  engine*  are  as 
powerful  as  those  on  the  Great  Northern  Railway, 
whilst  tho  trains  are  far  lighter,  the  average  speed 
attainable  ia  only  some  twelve  miles  an  hour.  No 
w toner  has  a  train  acquired  a  reasonable  speed 
than  the  brakes  have  to  be  sharply  applied  to  pull  it 
up  again.    Aa  a  result  of  experiment  and  calcula- 
tion, I  have  found  thai  SO  per  cent,  of  the  whole 
power  exerted  by  the  engine  ia  absorbed  bjy  the 
brake*.    In  other  word*,  with  a  consumption  of 
JIO  Ih*.  of  coal  per  train  mile,  no  leas  than  18  lha. 
art*  expended  in  grinding  away  the  brake  blocks, 
snd  only  the  remaining  13  lh*.  in  doing  the  useful 
work  of  ovi 
resistances. 

Comparatively  high  ppeed  and  rconoray  of  work- 
ing might  be  at  tain.xl  on  a  railway  with  stations 
at  half-mile  intervals  if  it  were  possible  to  arrange 
the  gradient*  so  that  each  station  should  be  on  the 
summit  of  a  hill.  An  ideal  railway  would  have 
gradients  of  about  1  In  20  falling  each  way  from 
the  station*  with  a  piece  of  horizontal  connecting 
them.  With  auch  gradients  gravity  alone  would 
give  an  accelerating  velocity  to  the  departing  train 
at  the  rate  of  one  mile  per  hour  for  every  second  ; 
that  ia  to  say,  in  half  a  minute  the  train  would 
ha ve  acquired  a  velocity  of  thirty  miles  an  hour, 
whilst  the  speed  of  the  approaching  train  wonld  he 
correspondingly  retarded  without  the  grinding 
away  nf  hrnke  blocks.  Could  such  an  undulating 
railway  lie  carried  out,  the  consumption  of  fuel  I 
would  probably  not  exceed  oni-half  of  that  on  a 
dead  level  railway,  w  nil  it  the  mean  speed  would  be  ' 
our- half  gn-ater.  Although  the  requited  condi- 
tion* are  seldom  attainable  in  practice,  the  broad 
I  rim  iples  should  be  kept  in  view  by  every  engineer 
when  laying  nut  a  railway  with  numerous  stop- 
ping-plait-*. 

Nearly  thirty  years  ago,  when  projocting  the 
present'  system  of  underground  railway*  in  tbe 
metropolis.  I  foresaw  the  inconveniences  which 
would  necessarily  result  from  tlie  use  of  an  ordi- 
nary locomotive,  emitting  ganes  in  an  imperfectly 
venlilabd  tunnel,  and  proposed  to  guard  anninst 
them  bv  using  a  «pi-cial  form  of  locomotive.  When 
before  "the  Parliamentary  Committee  in  18.14.  I 
stated  that  I  slioulu  dispense  with  firing  altogether, 
and  obtain  the  supply  of  Btcam  recrssiiry  for 
the  performance  of  the  single  trip  between  Had- 
dington and  the  city  from  a  plain  cylindrical  egg- 
ended  boiler,  which  was  to  tie  charged  at  each  cud 
nf  the  hue  with  water  and  steam  al  a  high  pres- 
sure. In  an  experimental  Loiler  conatructtd  for 
I  me.  the  loss  of  proMure  from  radiation  proved  to 
I  be  only  !»  lb*,  per  nqiuire  inch  in  five 


Hocmac  Tunnel,  4-i  miles  in  length,  commenced 
in  1834  and  finished  in  1873.  In  all  cases  rock  of 
the  hardest  character  had  to  he  pierced,  and  it  is 
needlr**  to  remark  that  without  the  aid  of  the 
machinist  in  devising  and  manufacturing  com- 
pri'sard-air  machinery  and  rock-boring  plant  lite 
railway  engineer  could  not  have  accomplished  his 
task.  "Intermediate  shafts  are  not  attainable  in 
tunnels  driven  through  great  mountain  ranges,  so 
all  the  work  ha*  to  be  done  at  two  fares.  In  the 
case  nf  the  Mont  Cent*  Tunnel  the  mean  rate  of 
progress  was  257  ft.  and  tbe  maximum  400  ft.  per 
month.  In  the  St.  Got  hard  Tunnel  the  mean  rate 
was  420  ft.  and  the  maximum  810  ft.  In  tbe 
Hooaac  Tunnel  tbe  average  rate  was  ISO  ft.  per 
month. 

Tunnels  under  broad  navigable  river*  and  estu- 
aries have  been  a  subject  of  disrussinn  by  engineers 
for  at  least  a  century .  but  the  only  one  at  pre-ent 
completed  Is  the  unfortunate  and  oostly  Thames 
Tunnel.  Two  important  works  of  tbe  claaa  are, 
Ivowever.  now  well  in  hand,  namely  the  Severn 
Tunnel  at  Portskowet,  and  the  Mersey  Tunnel  at 
Liverpool.  Having  referonoe  lo  this  fact,  it  will 
be  interesting  to  quote  the  following  passage  from 
a  letter  addressed  to  the  press  by  a  Mr.  I  homaa 
Orakin  on  March  6,  1833,  that  ia  to  say.  more  than 
forty-seven  years  ago.  Mr.  Deakin  writes :  "  The 
Qr*at  Western  Railroad  from  London  to  Bristol 
will  be  accomplished  no  doubt,  and  why  not  con- 
tinue it  under  the  Severn  mouth,  near' Chepstow, 
MonmoutbHhlt-e,  througb  Glamorganshire,  and  to 
Milford  Haven  In  Pembrokeshire?  It  would  then 
traverse  the  coalfield  of  South  Walea  throughout  its 
whole  extent — a  tract  of  country  possessing  also 
inexhaustible  stores  of  ironstone.  A  tunnel  was 
once  proposed  to  l>e  formed  under  the  Mersey  at 
Liverpool,  and,  bad  it  not  been  for  the  failure  of 
tho  Thames  Tunnel  would  most  probably  have  been 
carried  into  effect."  It  ia  not  a  little  singular 
that  the  two  tunnels  thus  forshadowed  by  Mr. 
Deakin  should  both  be  in  band  at  the  present 
moment. 

L'odoubtedly  the  unmeron*  accidents  which 
occurred  during  the  construction  of  the  Thames 
Tunnel,  together  with  it*  cnormnua  cost  of  about 
£1.500  )>cr  lineal  yard,  and  the  eighteen  years 
occupied  in  it*  construction,  destroyed  tbe  chance 
of  any  oilier  prujecbd  subaqueous  tunnel  for 
many 'subsequent  years.  One  lesson  enforced  by 
the  Thames  Tunnel  was  the  necessity  of  leaving  a 
reasonable  thickness  of  ground  between  the  water 
and  the  tunnel.  In  the  Severn  Tunnel  the  mini- 
mum thicknes*  is  40  ft.,  and  in  the  Mersey  Tunnel 
22  ft.  The  width  of  river  at  the  point  nf  crossing 
nt  the  former  tunnel  ia  two  and  a  quarter  mile*, 
and  the  maximum  depth  of  tbe  rails  below  high 
water,  163  ft.  In  the  cose  of  the  Mersey  Tunnel 
the  width  is  nearly  threv-quarleis  of  a  mile,  and 
the  depth  144  ft.  The  Tliamrs  Tunnel,  as  almost 
every  one  knows,  was  carriisl  on  by  means  of  a 
special  contrivance  termed  by  Brunei  a  "  shield." 
No  special  appliances  have  been  adopted  in  the 
caw*  either  of  ibe  Severn  or  the  Mersey  tunnet 
Both  are  driven  in  the  ordinary  way,  but  of  course 
enormous  pumping  power  is  required  and  has  been 
provided. 

Where  no  apecial  appliances  are  uecd  in  tbe  con- 
struction of  a  subaqueous  tunnel,  it  will  ho  clear 
to  all  that  an  unknown  risk  i»  encountered.  All 
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appointed  to  consider  the  "practicability 
of  making  a  land  communication  by  a  tunnel  un- 
der tbe  River  Forth,  at  or  near  Queonsferry."  Id 
a  report  dated  November  14,  1805,  it  wan  recom- 
mended tbat  a  double  tunnel  should  be  constructed, 
at  an  miniated  cost  of  £164,000.  or  at  the  rate  of 
£90  per  yard,  exclusive  of  shafts  and  pumping. 
The  surveyor*  leporting  grounded  their  belief  In 
its  practicability  a  pan  the  fact  that  Barmwstowness 
coal  working*  had  been  carried  under  tbe  same 
Firth  for  a  utile,  and  that  at  Whitehaven  coal  was 
wrirked  for  tbe  same  distance  under  the  Iriah  Sea, 
in  bnth  places  less  water  beiiigmet  with  under  tbe 


may  go  well,  and  the  raginm  will  then  iustlr  re 
etive  congratulation*  from  everyone  for  his  bold- 
new  &nd  success.  But,  on  the  other  hand,  some- 
thing may  go  wrong,  even  at  tbe  lam  moment,  i 

and  I  (ear  the  engineer  then  would  be  abused  no  j  predict  It  will  be  built  in  occordan 
less  roundly  by  the  unthinking  public  for  hi*  suggested  fifty-nine  yean  ago  by  the  working 
temerity  and  consequent  failure.   It  would  be  a  smith,  and  not  on  that  of  Brunei's  ThameaTYuuieX 
"  Mnjutia  litll"  incident  over  again,  and  if  the '.  or  of  any  other  tunnel  yet  carried  out. 
accident  caused  much  losa  of  life  the  engineer     At  lb*  beginning  of  tbe  present  century  a  com 
probably  would  envy  the  fate  of  the  brave  but  Ul-  ~ 
.tarred  beseral  Colley,  who  at  least  fell  with  tbe 
victims  of  his  rashness. 

In  many  caees  of  tunnels  under  estuaries,  special 
appliances  could  be  used  which  would  obviate  all 
rink  and  m.ike  the  successful  completion  of  the 
work  a  mathematical  certainty.  A  tunnel  under 
tbe  Humber,  about  one  and  a  half  miles  in  length, 
projects*!  by  myself  in  1ST8,  tike  bill  for  which 
was  subsequently  passed  by  tbe  Commons  and 
thrown  out  by  the  Lords,  was  a  case  in  point.  Tbe 
bod  of  tbe  Humber  is  of  very  Ano  silt,  and  I  pro- 
posed to  build  the  tunnel  in  length*  of  MO  ft., 
under  the  protection  of  rectangular  Iron  cabtatm* 
160  ft.  long,  by  43  ft  wide,  sunk  by  thepnruinalio 
process.  As  tbe  pressure  of  the  air  in  the  caissons 
would  always  be  slightly  In  excess  of  tbat  due  to 
tbe  bend  of  water  in  the  river,  no  interruption 
from  influx  of  water  could  ever  occur,  nod  tlte 
operation  of  building  the  tnnnel  in  lengths  inside 
this  huge  diving-beJl  would  he  as  certain  sinl  free 
from  risk  as  the  every-day  work  of  sinking  a 
bridge  pier  by  the  pneumatic  process. 

A  tunnel  over  a  mile  in  length  now  In  progress 
under  the  Hudson  River  at  New  York  »  being 
driven  through  a  silly  stratum  by  the  aid  of  com- 
pressed air,  and  with  a  certain  amount  of  success, 
as  only  some  twenty  men  have  been  drowned  up 
u>  the  present  time.  Tbe  principle  upon  whicn 
the  compressed  air  is  used  la,  however,  a  false 
one,  since  it  is  merely  forced  into  the  tunnel  with 
a  view  to  uphold  the  ground  by  its  pressure,  like 
so  much  timbering,  and  not  to  keep  out  the  water 
on  the  principle  of  a  diving-bell,  ft  is  clear,  there- 
fore, that  the  completion  of  tlte  Hudson  Hirer 
Tunnel,  if  the  present  system  be  persevered  in.  is 
purely  a  matter  of  conjecture,  and  all  we  can  do  is 
to  hope  for  the  he*L  The  same  remark  applies, 
of  course,  to  Uit>  Severn  Tunnel  and  the  Slerfey 
Tunnel,  although  in  those  cases  the  character  of 
the  ground  is  such  tbat  tbe  contingencies  are  email 
in  comparison  with  tbose  encountered  in  the  con- 
struction of  the  Thames  Tunnel  and  the  Hudson 
River  Tunnel.  Nevertheless,  a*  I  liave  already 
observed,  unless  special  appliances  of  tbe  nature 
of  the  pneumatic  process  be  used,  a  subaqueous 
tunnel,  whether  it  be  tbe  Channel  Tunnel  itself  or 
one.  but  a  few  yards  in  length,  must  nnxxaurih 
present  an  unknown  risk.  The  prototype  of  all 
these  runnels  is  tbe  one  commenced  at  Rother- 
hitbe  in  1809,  which  was  successfully  driven  a 
distune*  »f  800  ft.  under  tbe  Thames,  and  failed 


If  another  tunnel  be  constructed  under  the  I  In  Egypt  for  coon  thus  ages  the  "ship  of  the 
Thames,  which  ts  far  from  improbable,  as  the  re- 1  desert"  and  tbe  boats  of  the  Nile  constituted  the 
quirements  of  below-bridge  traffic  necvesi  tats  •  only  means  of  communication.  Wheeled  rjimsKm 
some  such  means  of  communication,  I  venture  to  j  wen-  practically  unknown,  although  as  long  a«o 

with  the  plan  |  as  1882,  klehemal 


All  bewildered  the  pilgrlu  s  by 
starting  off  for  Mecca  across  the  desert  in  a  Long 
Acre  barouche.  But  tbe  Kile  holds  an  exceptions! 
position  amongst  the  rivers  of  the  world,  for  not 
only  was  it  until  quite  recently  practically  lbs 
sole  m.-un*  of  inland  communication  for  the  coun- 
try through  which  ft  flows,  but  it  was, 
literally  tbe  life  of  Egypt,  since  without 
water  litem  would  not  be  a  *rrceu  spot  in  the  whole 
of  that  now  fertile  Land.  Having  filled  the  office 
of  consulting  engineer  to  the  Egyptian  Govern- 
ment for  seven  years,  I  have  had  occasion  to  give 
particular  attention  to  tbe  Nile,  and  I  may  state 
tbat  in  an  average  year  that  river  conveys  no  leas 
than  100.UOO  million  tons  or  water,  and  65  million 
tons  of  silica,  alumina,  lime  and  other  fertilising 
solids  down  to  tbe  Mediterranean.  Tbe  Nile  begins 
to  rise  about  the  middle  of  June,  at  which  time 


Beptombrr  a  height  of 
liscliarge  of  from  7,000 


sea  than  under  the  the  land.  The  report  concludes  |  the  discharge  averages  about  350  ton*  of  water 
in  tbe  following  words:  "That  a  more  easy  and 
uninterrupted  communication  betwixt  everv  part 
of  a  country  increases  the  intercourse  of  com- 
merce, arts,  and  agriculture,  all  must  know. 
Ferries  are  still  and  often  a  for  r  idable  bar  in  tbe 
road.  Of  these  in  this  country,  the  one  under  re- 
view st  (jurensferry  is  perhaps  the  moit  conspicu- 
ous. It  is  in  fact  the  connecting  point  betwixt  Uh> 
north  and  south  erf  Scotland,  and.  indeed,  of  the 
realm:  and  in  this  point  of  view  the  improvement 
of  it  must  be  considered  a  national  object."  These 
words  8 re  as  true  and  applicable  to  tbe  case  in 


iter  second,  snd  attains  in 
fnnn  IB  ft.  to  88  fL,  and  a  < 
to  10,000  tons  per  second . 

Napoleon  the  Great  said  tbat  every  drop  of  NUe 
water  should  be  thrown  on  the  land,  and  he  was 
right  so  far  as  Low  Nile  discbarge  is  concerned. 
The  cultivated  lands  in  the  province*  of  lower 
Egypt  have  an  area  of  8  milium  acres,  and  to 
irrigate  this  effectually  at  least  80  millions  of  tons 
of  wster  per  day  would  be  required,  an  amount 
somewhat  exceeding  the  whole  of  tbe  Low  Nile 
discbsrge.   At  present  the  irrigation  canals  are 


1 198  as  they  were  in  1805.  A  ferry  still  is  tbe  only  J  totally  inadequate  to  convey  this  quantity,  and 
means  erf  communication  across  the  Forth  at '  imperfect  irrigation  and  consequent  toss  of  crops 
Queensferry,  though  tbe  traffic  has  increased  s  is  the  result.  In  many  instance*  a  couple  of  men 
hundredfold.  Parliament,  by  the  passing  of  the  .  labor  for  a  hundred  days  in  watering  by  shadoof 
Forth  Bridge  Act  during  the  present  session,  has  ■  a  single  acre  of  ground,  all  which  amount  of  labor 
given  a  practical  recognition  of  the  truth  of  the ;  might  be  dispensed  with  if  the  barrage  of  the  Nile 
statement  in  the  above>quoted  report,  tbat  the  ;  were  completed,  and  a  few  other  works  carried 


more  than  100  ft,  of  the  <«p no- 
tunnel  about  M{  miles  in  length 


improvement  of  the  Forth  passage  ii  a  **  national 
object." 

As  yew  will  rrcHvo  n  paper  on  the  Forth  Bridge 
from  my  partner,  Mr.  Baker.  I  will  uot  trouble  you 
with  details  of  the  proposed  structure  at  tlte  present 
moment.  I  may  stale,  however,  that  after  a  care- 
ful consideration  of  the  difficult  problem,  in  con- 
cert with  my  able  colleagues,  Mr.  T.  K.  Harrison, 
the  Chief  Bnginser  of  tho  North-Eastern  Railway, 
and  Mr.  W.  U.  Barlow.  Chief  Engineer  of  the 
Midland  Railway,  we  unanimously  advised  the 
directors  of  the  Forth  Bridge  Company  to  abandon 
the  project  for  a  suspension  bridge,  and  to  con- 
struct a  steel  girder  bridge  of  tbe  unprecedented 
span  of  1,700  ft.  The  total  length  of  tlte  structure  is 
Irs  two 


\\i  miles,  snd  it  includes  1 


a»  afore 


A 

was  commenced  about  ten  years  ago  under  tr. 
Detroit  River  in  America,  but  was  abandoned  in  a 
■UnUar  manner.  Ho  far  good  fortune  has  attended 
both  the  Severn  and  the  Mersey  tunnels,  and  there 
is,  I  am  glad  to  say,  every  chance  of  its  continu- 
ing. 

That  the  series  of  mishaps  with  tbe  Thames 
Tunnel,  and  the  consequent  postponement  of  all 
other  projects  for  subaqeous  tunnels,  were  due  to 
errors  in  design  and  want  of  foresight  on  the  part 
of  the  engineur  is  [talent  to  every  one  now,  and  was 
foreseen  by  at  least  one  acute  contemporary  of 
Brunei  himself.  Only  a  few  months  ago.  when 
taming  over  tbe  leaves  of  an  old  periodical,  I  be- 
came aware  of  the  fact  that  a  scheme,  identical  in  ,t 
all  its  main  features  witb  my  Humber  Tunnel  |  a 


project,  had  been  tungextod  for  adoption  in  the 
case  of  the  Thames  Tunnel,  in  lieu  of  the  plan  pro- 
posed by  Brunei.  Writing  in  December.  l&Stt.  or 
fifty-nine  years  ago,  the  author  of  tlte  project,  a 
working  smith  of  the  name  of  Johnson,  says  :  "  I 
propose  to  construct  the  Thames  Tunnel  without 
cofferdams  by  making  it  in  parts,  28  ft.  in  length, 
each  part  having  the  ends  temporarily  stooped  up, 
and  be) ii  it  constructed  on  the  same  principle  as  the 
diving-bell.  The  men  dig  from  tlte  inside  round 
the  edge  as  if  sinking  a  well,  and  throw  the  earth 
toward  a  dredger,  the  buckets  of  which  work 
•rune  feet  below  tlte  bottom  of  I  bo  excavation. 
Each  length  will  be  suspended  between  two  vessels 
and  be  conveyed  to  the  place  where  it  is  to  In  let 
down."  A  description  of  the  mcsle  of  connecting 
the  several  lengths  is  given,  and  I  may  add  that 
the  tunnel  blocks  bad  a  sloping  face  to  tend  to 
bring  tlte  faces  of  the  joints  together.  ■  plan  since 
adopted  with  the  huge  concrete  blocks  at  Kurra- 
cltee  and  other  harbors.  There  is  hot  a  flaw  in  tbe 
design  from  beginning  to  end,  as  modern  experi- 
ence in  tlte  sinking  of  numerous  b  ' ' 


•  spans. 

said,  of  1.700  ft.  and  two  of  675  ft.  over  tlu 
navigable  channels  on  each  aide  of  Inchgarvle. 
The  execution  of  tbe  work  has  been  intrusted  to 
mr,  and  my  intention  is  that  the  Forth  Bridge 
dial  1  I*-  not  only  the  biggest  but  the  strongest  and 
icarT*->t  hnd^re  yet  constructed. 

Although  great  navigable  rivers  offer  lite  most 
serious  impediments  to  lines  of  communication 
lying  at  right  angles  to  the  direction  of  the  stream, 
and  necessitate  such  formidable  undertakings  as 
the  Forth  Bridge,  with  a  clear  headwav  of  190  ft 
above  high  water,  and  the  Severn  Tunnel  at  a 
depth  of  IAS  ft.  below  lite  same  datum,  still  itinust 
be  remembered  that  such  rivers  were  the  earliest, 
and  are  yet  the  cheapest,  highways  for  Inland  com- 
munication. Antwerp,  the  third  port  In  the 
world,  ranking  only  after  London  and  Liverpool, 
owes  its  commercial  importance  undoubtedly  to 

the  Scheldt,  which  affords  admirable  water  car- 
riage for  a  distance  of  60  miles  from  the  *on -coast 
land.   Londun,  similarly,  la  an  inland  port  sit- 
uated about  SO  miles  up  the  Thames;  be 


>ut,  the  whole  of  which  would  be  paid  for  hand- 
somely by  a  water  rate  of  2s.  an  acre.  You  wilt 
gather,  therefore,  that  1  do  not  think  tbe  resources 
of  Egypt  have  yet  been  rully  developed,  magnifi- 
cent as  they  even  now  are.  having  reference  to  the 
site  of  the  country. 

It  is  hardly  necessary  to  say  that  a  network  of 
canals  laid  out  with  a  view  to  irrigating  the  lands 
of  Lower  Egypt  can  also  be  used  at  any  time  in 
tbe  event  of  war  for  the  offensive  or  defemuve 
flooding  of  the  whole  or  any  part  of  the  oaid  lands. 
Except  for  the  work  of  man.  Lower  Egypt  for 
four  months  in  the  year  would  be  simply  tbe  bed 
of  a  river,  and  for  the  remaining  months  a  mud 
bauk.  Long  before  the  historic  period,  however, 
the  Nile  bad  bisnj  embanked,  and  canals,  such  aa 
the  Bahr-Jusef.  had  been  formed  :  the  Brat,  lo 
keep  tbe  floods  off  the  land,  except  in  desired 
quantities:  snd  the  second,  to  run  off  the  inundr-- 
tinn  waters  ss  soon  as  the  fertilizing  matters  in 
suspension  had  been  deposited  on  the  lands-  Should 
tlte  inhabitants  of  Egypt  neglect  to  maintain  the 
works  of  their  ancestors,  successive  floods 
quickly  destroy  tlte  embankments  and  sash  i 
light  material  into  the  canals.  Thus  tbe  whole  ■ 
face  of  the  country  would  again  be  leveled,  i 
land  itf  Egypt  would  revert  to  its  primitive 
tiou  of  living  a  river's  bed  for  ono-tliird  r 


d  of  the  year. 

•  the  remain 


half  • 


fine 
Ae  up 


distance  between  Antwerp  and  Isuidc 
of  fine  rivers  oapsble  of  l  ieinsr  n;*vij£au 


and 

der. 

It  is  hardly  possible  to  refer  to  Egypt  without 
saying  a  few  words  about  tbe  .Suez  (  anal.  Far- 
seeing  people,  including  the  late  Khedive,  have 
Ions  been  of  the  opinion  that  another  ship  canal 
will  he  required  in  Egypt.  In  1876  I  submitted  to 
His  Hi^hnew.  in  accordance,  with  my  instructions, 
detailed  plana  and  estimate*  for  HU<  h  a  cuial  from 

Alexandria  through  Cairo  to  Sues.  The  total 
length  of  tbe  canal  was  840  miles,  and  with  the 
same  width  as  the  existing  Suez  Canal  the  i 


by  the  largest  ocean-going  steamers.  The  practi- 1  Usd^oantity  of  excavation  was  160  million  cubic 


cal  result  of  tbe  existence  of  this  splendid  line  of 
natural  communication  is  that  iron  girders  and 
rails  can  be  conveyed  from  the  heart  of  Belgium 
to  tlte  metropolis  at  a  far  lower  price  per  ton  than 
from  any  iron-works  in  this  country.  Unfortu- 
nately, the  southern  coast  of  England  and  the  op- 
posite oaaBt  of  Franco  are  indented  by  no  such  I  same  year 
rivers  as  tbe  Thames  and  the  Scheldt,  or  we  should 
never  have  heard  uf  tlte  horrors  of  the  '•  middle 
passage"  in  "cockleshell"  boats,  or  of  the  Chan- 
nel Tunnel. 

To  realize,  however,  the  important  part  which 
rivers  play  in  facilitating  inland  communication, 
it  is  necessary  to  glance  at  the  other  side  of  the 
Atlantic.  In  Canada,  for  instance,  we  nave  the 
great  inland  port  of  Montreal,  where  Transatlantic 
Reamer*  anchor  some  500  mlh-s  from  the  coast. 
Tlte  very  term  •■stream  of  traffic"  suggests  a  river, 
and  the  St.  Lawrence  well  illustrates  it.  Into  some 


_  of  numerous  bridge  piers  on  I  amau  forest  tributary  of  tbe  Ottawa  tbe  lumber- 
precisely  tbe  same  plan  has  amply  deiuonslraled. ,  meo  tMf,  ,  log  of  timber,  and  many  months  after 
It  is  beyond  all  doubt  that  If  the  design  of  tins  wllj  that  log.  with  thousands  of  others,  forming 
working  smith  hud  been  adopted  in  lieu  of  tbat  together  a  Eu*.*  raft,  with  hut*  upon  it  for  the 
tendered  by  Brunei,  the  Thames i  Tunnel  would  accommodation  of  lite  care-takers,  be  round  pur- 
have  been  completed  in  a  couple  pf  years,  instead  „„:„_  itt  <low  ,,ot  ever-continuing  progress  down 
of  eighteen  years,  and  at  a  coat  of  about  £K0  per  trw.  ft.  Lawrence  to  Qu 
yard  instead  of  a"  WO.  '  ped  to  lid*  country. 


be  ihip- 


An  interesting  and  significant  incident  in  the 
history  of  the  Hues  Canal  occurred  in  May.  1878, 
when  a  fleet  consisting  of  ten  steamers  and  sixteen 
sailing  vessels  jwaued  through  with  8.413  native 
troops  bound  from  India  to  Cyprus.  During  tbe 
no  leas  than  58,274  soldiers  traversed 
the  canal.  Mince.  1878  events  have  marched  rapid- 
ly, for  no  one  then  foresaw  that  the  next  impor- 
tant movement  of  British  troops  canal-ways  would 
be  of  a  nature  hostile  in  appearance,  if  not  in  fad. 
to  the  inhabitant*  of  Egypt.  Tlte  announcement 
that  Fienrh  and  not  British  troops  were  to  hold 
the  canal  was  received  by  tbe  public  witb  an  ex- 
presto  nrt  of  surprise  and  perhaps  of  slight  nwitil 
ment,  because  no  one  can  dispute  the  vital  im- 
portance of  the  work  to  this  country.  Periodical- 
ly the  question  of  the  Euphrates  Valley  Rati  way 
is  revived,  and  indeed  quite  recently  I  have  had 
to  reconsider  the  queMioo|»rnfrssion»]]y,  but  this 
route  can  never  rival  the  existing  one  by  the  Isth- 
mus of  Sue*. 

Tlte  inauguration  of  steam  navigation  to  India 
was  much  delayed  by  tbe  vacillation  of  the  authori- 
ties respecting  the  Sues  and  the  Euphrates  Valley 
routes.  Happily,  however,,  the  Arabs  stole  the 
first  ban  of  mails  that  went  by  the  Euphrates,  and 
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so  in  1834  a  committee  nf  the  House  of  ComuioriB 
finally  nsolvod  ih»t  -steam  navigation  between 
Bombay  nnil  Suez  luivinj  in  five  successive  seasons 
been  brought  lo  the  tint  nf  experiment,  ami  the 
practicability  of  that  linr  being  established,  it  be 
recommended  to  Ui<  Majesty's  (i  nrniumt  lo  cx- 
tend  the  line  nf  M  alta  packet.*  to  Egypt  to  complete 
the  communication  between  England  and  India. 
Nothing  appears  to  have  been  done  during  the 
next  two  years,  but  in  ts:17  u  new  paddh-whe.1 
eteatin  r,  the  Atlanta,  orfljo  tons,  steamed  out  to 
Calcutta  round  the  Cap-  in  ninety-one  days  and 
was  pot  on  the  Red  S-a  station.  She  left  liomhav 
with  the  mails  on  'I  t.  3.  1837.  and  arrived  at 
Sut*x  on  IVt.  18.  The  mails  were  carried  across 
the  desert  by  camels,  and  down  the  Nile  to  Alex- 
andria iu  four  day*,  where  they  remained  until 
H.  M.  S.  Volcano  took  them  on  hoard  on  Nov.  7. 
At  Malta,  on  Nov.  111.  they  were  transferred  to 
11.  M.  S.  Firefly,  and  floallv  were  lauded  In  tlni 
country  on  Ike.  t.  h  iving  been  in  all  sixty-three 
dais  in  coming  Iro  n  Bombay  to  England.  At  the 
present  time  about  eighteen  days  are 
in  carrying  the  malls  from  Botuliar  via 
to  Isindon. 


n  similar  fate  awaits  the  Monster,  and  for  a  similar  gravel  on  top,  and  a  foot  nf  ennd  over  all.  Through 

4  mdea 


i  or  Southampton,  where  we  are  now 
assembled,  has  always  held  a  distinguished  position 
in  connection  with  the  development  of  Improved 

communication  with  our  Eastern  empire.  Tile 
ojiening  nf  the  first  section  of  the  railway  from 
L  insloii  to  S  mtbampton  wan  coincident  with  the 
establishment  of  «b  am  navigation  via  F.gvpt  to 
India,  and  in  the  same  venr  the  French  cnginec'B 
nt  Carlo  completed  their  studa-s  for  the  ia-ripos>*(l 
railway  across  the  desert  or  Sue* 

A  few  months  later  th"  l»ndon  public  were 
startled  by  an  advertisement  hi-adecl  "Sham  to 
New  York."  and  Ml  |i.iasengcis  weie  pluekr  enough 
to  emh.irk  at  tondon,  on  April  4,  18S*.  in  tnc 
Sirius.  of  7«»  tons  an.l:t40-ho<se  power,  for  New 
York,  where  they  arrival  nn  the  38  I.  having  per- 
formed the  voyage  in  sevcnlcs  n  day*  from  l,ondon. 
slid  fifteen  day  s  from  (juernstown.  The  Great 
Western  sailed  from  Bristol  on  April  7.  and 
arrived  at  New  York  a  few  bourn  after  the  Sirmi, 
and  thin  wan  the  great  probbro  of  steam  navi- 
gatlon  to  America  n-ieciufnlly -olied.  by  vessels 
of  small  «iar.  and  rupable  of  maintaining  a  speed 
of  but  clgbl  to  nine  mil:  s  an  hour.  I  neeil  hardly 
remind  you  that  since  ibe  year  leas  the  ship.)  con- 
dueling  the  enormous  traflic  between  laimis-  and 
America  have  been  of  ever-increasing  wire  and 
spaed.  Tiiu*  Ibe  lb  ilunnic,  built  in  UN,  liaa  an 
extremis  ir  i  x  I  it  if  188  [t.,  a  beam  of  Vt  ft.  3  in.,  a 
dllpiaceluelit  Ol  8,5110  liana,  and  n  spi-cd  nf  lit  knot* 
per  hour  :  wMlM  the  8-rvia.  built  in  |K»l,  has  an 
extreme  length  or  580  rt..  a  lieaiu  of  54  ft.,  a  din 
placement  of  Kt.WW  tons,  and  a  upe^d  of  18  knots, 
and  the  City  of  Rome,  built  in  the  same  year,  lias 
a  length  of  oho  ft.,  a  b-am  of  54  ft.  S  in.  ami  a  dis- 1 
placement  of  13.500  lona.  Another  Atlantic  liner,  J 
the  Alaska,  having  a  length  of  SOU  ft.,  a  beam  of  .10 
ft.,  and  a  duplaceiuent  of  1  J.ivm  tons,  attained  a 
speed  of  IHtjj  knot-  on  the  measured  mile,  aud  hat 
done  the  distance  hot  ween  Qu-'ti^town  and  New 
York  in  7  davs  4  hour*  and  :IS  minute?,  and  the  re- 
turn voyage  in  5  day»  and  24  hoars,  a 
iepce-1  of,  nay,  17  knots  (a-r  hour, 
double  that  of  the  brut  -aeam  vea 
America. 

The  preneni  gi-neratio-\  ban  grown  «>  necu  tinned 
to  the  embodied  re.ultn  of  the  progn  Ki  of  mrcbani- 
cal  aeteuoe,  that  it  ban  long  ceaaed  to  woieler  at 
big  ahijjd,  or  at  any  olher  novelty.  To  realou- 
wliat  ha-  been  iittane  il.  it  18  neceaaary  to  place 
ouratdvew  a<*  far  aa  poiwilile  in  the  ]>o*ition  ot  our 
immi'duitr  anrentora.  ami  to  look  at  tbinfra  through 
their  njwi-tarliw.  With  iliia  view,  ami  to  give  you 
a  line  m  ale  of  <\iiii|inrUon  to  inca-siiru  the  niae  of 
the  present  Atl.inlic  liners  by.  I  will  quote  a  short 
paesak'e  from  a  newsjiaper  of  September  ltl.  1K4U. 
where  reference  is  made  to  a  vessel  then  under 
ennst  ruction,  of  about  the  M«e  of  one  of  the  much 
abused  "  cockleshells"  |ierfornung  the  Channel 
service  Is-tweeu  Dover  and  CalaU.  The  Dutch 
bare  been  engagefi  for  the  last  five  years  in  con- 
attuctiug  and  etpupplng  a  suamboat  j(  extraord- 
inary magnitude,  ui  order  to  facilitate  the  com- 
munication between  Holland  and  R.ibivia.  It  has 
four  masts;  i»  als.ut  4.V)  ft.  long:  and  ha 
appropriately  christeni-d  the  Monster.  In 
quenue  of  her  great  length,  she  hun^  when  going 
off  the  slipa,  and  it  was  aome  days  he fure  she  was 
fairy  launched,  a  circutn-dauce  which  gave  the 
•its  of  Paris  occasion  to  remark  that  their  Dutch 
neighbors  were  so  determined  to  excel  all  other 
nations  in  the  magnitude  of  their  ateambonts  that 
they  had  built  one  so  long  lhat  it  was  several  day* 
running  oir  th  ' stis  ks.  One  <>r  the  nn.st  remark- 
able feature*  of  this  enormous  vcwtcl  is  her  ex- 
treme narrownew  aa  compared  with  her  length, 
her  greatest  breadth  of  beam  being  only  about  U4 
ft.  The  great  s-xe  ol  this  ve*»  l  will  biin^  to  the  , 
recolUs4ioD  of  our  rmders  the  Columbu-,  which  | 
was  built  in  the  river  S  .  I.iwrence  in  ISJ4,  an-l 
made  the  pamge  to  Knglatid  in  asfety,  hut  was  1 
afterwards  broken  up  on  aco  mm  of  hnr  unm  ui- 
ageable  bulk.  We  aliafl  not  1*  surprised  to  Hud  that 


The  Channel  boat  Albert  Victor,  now  on  the 
Folkestone  station,  Ih  of  the  same  length  as  the 
Monster,  namely.  J  jo  ft.,  whilst  the  beam  of  the 
former  is  bu:  4 J  ft.,  instead  of  what  the  critic  ^if 
1*311  termed  thi  "  extreme  narrownesi "  of  ;U  ft. 

'ine  successive  attempts  nt  mitigating  Hw  d» 
comforts  of  the  Channel  pawatc*  bv  the  swinging 
saloon  and  twin  ste.imeri  of  Sir  Henry  llessemer 
and  Captain  Dicey  have  gradually  pre|«uvil  the 
way  tor  what  I  believe  will  la-  the  next  and  mi- 1 
portant  step  of  establishing  Channel  communica- 
tion by  means  of  large  floating  stations,  or  ferry- 
steameis.  cijialde  ol  naversing  the  narrow  sea  ls> 
twei-n  Kngland  and  France  in  little  more  than  an 
hour.  Ten  years  ago  I  applied  lo  Pari  ion.  lit  for 
powers  to  carry  out  this  project  and  obsaiiusl  the 
uiianira  vus  sanction  of  a  i-ximmlttee  of  Hie  Housi- 

of  t  on  ins.    Die  bill  mas.  however,  thrown  out 

in  the  Houseof  l/mls  by  the  casting  vote  of  the 
chairman. 

What  was  prat  to  aide  nt  that  time  has  now  bs> 
rome  compar.divctly  easy,  owing  lo  the  inlnidue- 
tion  of  htis-l  into  shipbuilding,  and  the  iniprove- 
menta  which  have  Ih*ii  effected  in  maiiue  eiigiuw. 
and  iius-hanlcal  appliances  generally. 

Whether  the  over-sea  or  ni  d  r-sca  mmle  of 
ensuing  the  Channel— I  lie  fi  rry  ..r  the  tunnel— is 
to  la'  the  ndoptnl  schcnir  will  soon  be  deteruiimsl. 
It  may  lie  that  lioth  will  be  carried  out,  and  then 
at  least  all  laates  will  be  met  and  all  anticipations 
respecting  the  resulting  increase  in  traflic ,  !>  th  in 


Ibis  the  wnier  filters,  and  is  then  conducted  • 
to 'he  city  through  a  10-in.  miin.  This  was  at 
first  of  wtought  iron  and  cement,  which  frequently 
broke  and  was  replaced  In  1k7»  with  cast  Iron. 

Distribution  is  by  7'  J  miles  of  wrought-imn  and 
ii-ment  pipe  of  from  10  to  4  in.  dlano  t-r,  with 
flu  lire  hydrants,  40  gale*  and  "HXI  tajn.  Tliere  ar»> 
•j  meters  in  use.  The  city  pi*ys  ^10  piT  annum  for 
each  Hie  livdranl.  BerVioe  pint  s are  of  galv 
iron. 

The  population  in  li-wo  „as  B.500.  The  daily* 
.sumption  in  IsSI  was  2JII.000  gallons. 

Tlie  capital  sbs  k  of  the  cornranv  is  (ril.OOO. 
The  works  have  rvist  ^l4.j,UlVI.  The  bonded  debt 
is  $:tl.000at  0  |wr  ii  nt.  int.  res'. 

The  ex fienses  fur  Ibe  year  ending  Match  I,  IBM, 
were  IIO.ICm  M.     Exrraordlnarv  exp 

Jmirs  nmoiinted  to  *-i.OI7 M.  The 
118.41111  : !, 

Alexander  Randall  i-  Ibe  President  and  f 
undent  and  James  11.  lbslgea  Secretary. 

fTciJoanr.— tjrwcTr,  ru. 

(Juinrv.  Illinois  in  lit.  89  11  N..  long.  91"  25  W., 
is  on  magnosinn  limclonc  bluffs.  185  ft.  above  the 


8eltl.:si  in  1831.  it  wi  s  laid  out  as  a  towti  in  1616, 
and  incorporated  as  a  city  in  1610, 

Wnter-worka  were  built  in  l-Ci  by  a  private 
cimipatiy  nftt-f  plans  of  Faiw.ird  Prince,  taking 
Ibe  supply  from  the  river,  A  40-in.  cast-iron 
pipe  extends  into  the  river,  conducting  the  water 
ton  ihaihle-walled  brick  well.  The  water  < 
theouter  weli  through  a  wire  scr<en  and 
iround  (hr-S'-qu  iH.  ib  of  th-  annular  spa  n 
cner  well,  llo  It 
i  it ■  si  '.'!«  ft.  by 


good*  and  pasv.'ngers.  between  the  two  countries 
will  be  brought  to  the  test  of  experience.    How-  ironn. 
ever  this  n.av  he,  I  am  very  pleased  to  be  able  to   ,i,^n  ,.I,t,.rK  the  i 
announce  that  my  friends  Mr.  Aberuethy  and  Mr.   From    ibis  it 
Clarke  Hawkstiaw  will  read  pa|ierH  on  the  subject, ! 

the  former  on  the  over-sea.  and  the  latter  on  I  lie  j  |,Ui||  hi  excavation  and 
under-sea  pl.tn.  and  I  shall  lie  disapp  nnted  if  the!  ft,  and  33  fl.  deep.    Th.-  tnnei 
pa|iem  ilo  not  lea<l  to  an  interesting  and  valuable  j  iHed  and   jiaved  with    a  16  in 

The  lutt  .in  is  puddled,  The 


ar  spa  e 
in  diameter. 
Worth  ington 


r<cnp'>und  duplex  atonal  pump  into  a  reservoir 
iibaukment  414  by  250 
loner  slopes  are  pud- 
dry  stone  wall, 
i  ;Hui -nt  pips  haa 
leceully  built- 


in  few  demrtiii'-iits  of  tlie  engineer's  work  has 
such  progress  Ui-n  made  as  In  that  of  steam  navi- 
gation. When  in  1x40  ste unships  wfi»-  tlrst  pjed 
for  conveying  uierehandise  as  well  in  pinoengenj,   ,nK  J.OoO  fxsi  ,-ai| 

the  tonnage  of  th  •  whole  of  the  steam  trades  of  Distribution  is  bv  30  miles  of  cast-iron  pipes,  of 
this  country  it  is  stated,  amounted  lo  but  503  ions.  f„,m  jo  ,n  4  j,,  r|,BnM.ter.  wilb  "I  lire  bvdninU.  80 
At  the  present  tune  the  csirrespoiiding  Hgure  is  1  aI1)t  S.-M  u~  There  an- 7  ineiera."  The  OUT 
2  aOti.OOO  toils.    Did  time  permit  1  would  say  more  |  U;irs  ||.-, ,  |,s)  ,s-r  annum  for  lire  hrdrints.  L«id. 


Ilexibl.  j. lints,    the-  n-vrvoir 
The  supptv  at  lirst  was  pumiasl  into  two  tanks 
holding  IVMW  gallons,    in  If77  11  leserviHr  hold- 
ing ft.unO.ism  gallons  was  built. 


visvu  ls  trn  ling  lo 


011  the  subject,  but  1  fear  that  111  speaking  at  alt 
upon  steauislii[it*  I  have  departed  somewhat  from 
my  avowed  intention  of  keeping  within  the  sphere 
of  engineering,  in  which  I  have  rhieflv  worked. 
My  a|»ilogy  must  lie  that  a  discussion  oi  railways 
led  me  to  a  consideration  or  tunnel- and  bridges, 
aud  this  naturally  suggenied  a  nfunei  to  tic 
rivers  necessitating  the  construct  ion  or  the  raid 
tunnels  ami  hndges.  From  river  t raffle  to  ocean 
trnflle  is  but  a  step,  and  so  1  have  la-en  inscnalbly 
led  to  touch  upon  the  wonderful  results  achieved 
in  recent  times  by  naval  architects  and  mecliamc.il 
engine  era. 

I  will  not  similarly  err  in  troubling  you  with 
anv  rcinaiks  of  mine  upon  the  no  lists  wonderiul 
results  achieved  by  electricians,  A  description  of 
the  work  done  bv  my  friend  Dr.  Siemens  during 
the  past  quarter  of  a  MHO  would  m  itself  con- 
stitute a  concise  history  of  ebs-tncal  si  lence.  Re- 
membering, however/the  warning  of  King  Solo- 
mon, that  "  he  who  praiseth  Ins  friend  with  a  loud 
voice,  it  shall  ls>  counted  a  curse  to  him."  I  will 
refrain  from  referring  to  Dr.  Siemens,  or  to  niv 
immediate  predecessor  in  this  chair.  Sir  W.  0. 
Armstrong,  ami  conclude  my  address  at  once  with 
a  sincere  wish  that  the  preaeut  session  of  the  Dr.tish 
Association  may  prove  Dot  leas  interesting  and 
productive  of  benefit  to  science  than  have  any  of 
those  which  have  precedrd  it. 


aud  galvanized  iron  strviee  pipes  1 

daily 

uapiim   is  T.VH).0tW. 


enameled 
used. 

Tlie  population  in  1890  was  47,37V  Tlie 
•   1    0, i,i-i.  .  .,1  1'-  -I  «.,>-      i.ishi  gallons. 

The  capital  slock  of  the  romp 
The  works  have  MM  *4.jtl.l«J0. 
rial  statement*  are  given. 

Lor-iimi  Bull  is  President,  and  F.dwurd  Pi  inc.- 
nc  ing  as  Superintendent  during  the  absence  of 
William  D.  Bull,  the  regular  Superintendent. 

The  receipt  of  statistics,  as  follows,  is  acknowl- 
edgi- 1  with  thanks:  From  James,  H.  Hodges,  *»- 
reta'v.  staiUn™  of  the  water-works  of  AnnspoMa. 
Md.  From  Edward  Prince,  Superintendenl.  1 
•sties  of  the  water- works  of  Vuincy,  III. 


THE  HIST.1RV  AND  STATISTICS  OF  AMERI- 
CAN WATER  WORKS. 

bv  t.  jambh  «.  tmam,  m.  am.  too,  a  «. 

iCodfiimeif  from  page  818.) 

oeCLIXXItl.—  A.XNAIMIJSt. 

Annaiadis.  Maryland,  in  lat.  8M  45  N,.  long. 
78*  xV  \V.,  Is  on  the  Severn  River  011  undulating 


R.vli.aiiAlx  ra  Missocai.— Trje  seventh 
r«irt  of  tu>  rstaiHid  cHMinmauijiiers  <if  Missouri  has  Just 
i-een  i.ublishe.1.  It  si  ilei  tuat  s..vent.sn  new  o 
have  b^en  organised  during  1SM1.  Themostii 
of  thssi"  aie  tl»  Kaasss  Cuy,  Sprtngllrld  t\: 
r.iad,  (ruin  Spi  Ingfleld,  Ma.,  to  a  |sunt  opp-site 
phis.  Tenn  ;  Uie  Oxsrk  Iron  Mountain  Rnllway,  to  ran 
frtim  lbs  Si.  Lmis,  Iron  Mouu'aln  &  Southern  in 
Washliiglun  or  Si.  Francois  County,  in  a  suutbwisterly 
direllin  thrsiugh  Iron,  Shannon,  Dent  ai«l  Texss 
counties,  to  an  intersection  Willi  the  Kansas  CUy, 
SpringBrld  *  MimphLs  riswl  In  Tens  County;  the 
CliesUsr,  ln.11   Mountain  <v.  Western  Ruilrxiad  from 

!  Chester  to  Salein  ;  the  Kilrm  tt  Utile  flock  K-i!lrs«il 
leoni  Sil.ni  t<i  lh*  Houib  Isjusdary  ot  Ui-  -isr*.  a-st  lbs 
Hanmlul  &  Kouihwest-ni  Rallr.  a-l  ri  an  ltai:nibal  to 

j  rtrownsviUr,  In  Saline  Cnstaty,  and  to  ilu  western 
hjundary  ot  the  .tale.  Th.  Iai^is.1  DuuiUr  of  miles  of 
■van  built  In  any. year  »as 7>i) nilks  built  h.  1H7I. 
Th*  rollosllig  suu-ment  sh-i«»  the  MMIal  stis'ksBd 
dst.t  on  the  4.U77  mil™  of  road  In  the  state  : 

AaKNtat  of  sleek  rep-rtaj   *f;.IIIS.** 

An  ais-i^ie-  |s-r  ml[»  of  I'-.w  I  of  nearly  .  anouo 
Tutal  ruesicii  deia  on  aaaw     W  <rv.M» 

'  Avenue  |st  mils  urn rl  1    yrt.islil 

Total  sKiek  sua  SsaMl  ttabillltss   9&*  'US  JOU 

.Wetasa-  l»  r  111UV  atistt   ua.«ai 

The  number  of  eoiii(iaiiie.  orwrating  rsilruaits  in  this 
stale  is  35.  but  over  05  per  cent  nf  ili-  whole  tmmtstr 
f  mUes  of  rtsul  in  tha  State  of  Miwuil  i«  is.iitr.als-1  by 


It  wus  settled  in  l«>l  and  incorporated  aa  a  city 
about  1IT70.  Water-works  were  built  by  a  private 
companv  in  1886,  after  plans ef  Williams  It.  Hut- 
Ion,  t*.  k.  The  supply  Ls  procured  from  a  numb-  ; 
of  springs  and  small  streams,  the  water  froat  j 
which  is  collect-Hi  in  one  stream  and  diverted  by  a 
dam  into  a  circular  well,  whence)  it  is  pumped  hv 
two  Wnrthington  duplex  steam  pumps,  one  with 
10-in.  water  cylinders  erected  in  1808,  Hie  other 
with  12-im  cylinders  erected  in  1881.  Iirtmg  the  wa- 
ter 145  ft.  through  a  10-in.  cast-iron  Tutce  ruaininloa 
rvss-rvoir  budt  in  excavation  •  and  emhankm-ut. 
137  ft.  squate  at  water  surface  and  16) j 

holding  1.3  *4  000  gallons.    The  banks  arc  ■■ao.ueo   ,  ubirU       -  ,,,.„„,,„„„.  H.nr.il«l 
with  cmy  and  pivc-1  with  granite.  A  brick  trough  j^,  Cj      st  j      h  &  t,^„ci,  Mtl„„  .. 
is  c  .nstritct-d  ft  ft,  under  the  Isrflom  nf  the  rcacr-  Kins--,  *  f .  «»s;  Mi  s-uri  Ps.-lile;  St.  I.-  nn, 
voir  and  covere  I  with  wooden  slats  •  „  in.  apurl  I  M,..,„.vi%  ,v  Sumnem.  aeil  ll-e  Wnio.h,  Si.  lv -ats  & 
011  which  coar*-  gravel  U  hud,  with  layers  of  liner  p.riti  ■ 


U  ti  companies,  and  uver  50  ts-r  <s-ut  by  tune  comp< 
nlrss    With  rvgard  tounire  thsnone  lialf  of  th-  railroad 
imleagi-  of  Ibe  stst-,  lbs  eominnsioners  s  -V  lli-sre  Is  an 
compstilion.    At  St,  Jiss-pb  theie  BJ^>  thrw  interests,  al 
Hsimllol  four,  at  Mols  rlv  ou-.sihI  S  on  ia  one.  Then.- 
sreTiSifrvlgrit  stations  in  th-  state,  at  it  per  cent,  of 
which  there  is  ejmpeUllei.,  ami  1st  Ui,  r..  is  no  ewau-U 
turn.    The  |ats<w-iiger  rnn^  for  reads  of  Ibe  tlrM  class 
are  8  cents  |ter  mile,  and  tor  rmds  of  die  se.s  nd  ami 
mhankm-ui.  tbinl  class  4  rtsu  |»r  mile.   Hi- i«aub  of  tbc  Itisi  class 
,  ft  deei.    are  given  us  fellow.:  Chicago  A  Alton,  from  i  ou-suuia 
are  irnddtJ d    b>  Kai.sa.  n-.v:  UTlkago.  li  s  t  Haul  &  Pur  lie  t^a. 
L*fe.Prld Ixiuuville  to  la-aven-orth;  Ilsut-il-l  *  Si  Joseph; 

linn,  nn. 
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EDITORIAL  ANNOUNCEMENTS. 

or  flaborrtn>flon.— To  the  L'nUrd  Ktatea  and 
ix  1-4  |-  r  aiuuun.  Ii>rtii>thi|r  po*ta«e:  ml]  parfa  of 
Europe,  ITi,  payable  In  adraiioe.  ReuilUoDcea  at  the  rink 
of  tbr  subscriber,  antes*  uiadn  by  rvirsttered  letter  or  by 
craft,  check  or  l\  O.  order,  ua)ald*  toGao.  U.  Kaon. 

Terwi  ol  A.lt  ertUl  n| .      i    .  ich,  11!  ttnrs,  «iee  Isaer 
tion,  $2;  on*  Month,  So. Ml;  three  months,  fi:  :  ,i.  m 
$30 :  one  that,  fJsl,   Kj*:<-ial  rsle  for  [ante  spacs  anil  loor 
n  application.   Advertisements  uitasrtcij 
sunllts,  parable  In  Advance;  for  longer 


time  w*JI  be  eti 
tor  lean  than  th 
trine,  payable  quarterly. 

far   Publlrallon   in  t 

the  oIBee  of 
.  anil  adTtru* 
Krlil.iv  noon. 


OBITUARV. 

Akubbx  WeJjCH,  President  of  tlie  American  So-  1 
clety  of  Civil  Kngincors,  died  at   bis  home  at 
LanibertviUe,  N.  .1.,  on  Monday,  the  Sikh  Inst. 

Mr.  Welch  m  born  in  Madison  County,  thi«  j 
State.  Dm,  i,  Itw.    He  curne  of  old  New  Eng- 
.  land  stock,  being  seventh  in  descent  from  Gover- 
nor William  Bradford,  of  Plymouth.     He  w  as  I 
educated  at  the  Albany  Academy  at  the  time  Pro-  I 
feasor  Henry  was  a  teacher  there,  and  began  his  I 
professional  career  when  1H  years  old.  under  his  j 
brother,  Sylvester  Welch,  who  was  then  engaged  ' 
on  the  Lehigh  Omul  in  company  with  W.  Milnor 
Roberts.  Solomon  W.  Rotaerts  and  other  engineers, 
who  afterward  became  eminent  in  their  profession. 
Mr.  Welch  soon  taxwrne  favorably  known,  and  was 
intrusted  with  engineering  undertakings  of  great 
magnitude  and  importance,  and  became  one  of  the 
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"  eon-odiy  eva- 
r.Oh«f  Endneer 
nf  Ni-i  oi,  will  he  (ireienl,  ntiil 
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■  t  th-aoc 
neellae. 


The  Amrmicax  I nkttttjTE.  — The  lifly-flret  fair  of 
the  American  Institute  wns  opened  on  the  27th 
inat..  at  the  fair  building,  Third  avenue  and  Sixty- 
fom Hi  street.  Although  the  exhibits,  especially 
in  the  machinery  department,  were  not  all  in 
place,  the  number  and  impotUnce  promise  to 
excel  those  of  former  years.  The  aim  of  Ihr  Insti- 
tu!e  is  nmo-t  worthy  «ne-to  aid  in  the  develop- 
ment of  agriculture,  commerce,  man ufacl tires,  and 
the  arts,  and  to 
all  its  branches. 


country  fo 
the  last  thr 


THE  I  .ATE  8Ton»I.-Undoubt«lly  one  of  the 
severest  storuia  that  has  visited  this  section  of  the 
the  past  few  yean  occurred  during 
e  days  of  the  p«4t  week.   New  York 
city  was  the  center  and  the  damage  done  to  roads, 
hnd^es.  dams  and    crops    within    a  radius 
of    200    mile*    cannot     be    estimated.  The 
and    northeast    winds,  blowing 
1  for  several  tlays.  produced  high  tides 
proved  disastrous  to  works  011  the  coast. 
The  rain  fell  slnwUly  ,,nd  gently  .luring  Thursday 
and  Frulny  and  so  completely  »«aked  the  ground 
that  the  oulpouruig  thai  followed  had  r.o  work  to 
do  hut  to  change  brooks  and  rivulets  into 
that  swept  dams  and  bridges  before  it.  The 
of  Freeholders  of  Cnion  County.  New  Jersey, 
place  the  damageat  tlOo.oOO,  twentv-scven  bridges 
needing  n^xair  or  reconstruction.   This  is  not  an 
isoUted  ease,  but  only  one  of  many,  as  other  see- 
in  the  same  and  other  slates  suffered  a» 
Many    bridges    upon    the  Itahway. 
id  Hnritan  rivers  werr.  totally  washed 
Travel  was  impeded  on  all  the  railroads 


In  1S30  he  became  contiei-Usl  with  the  Delaware 
and  Hudson  Canal  Company,  and  was  in  charge  of 
thnt  work  for  many  years,  building  during  that, 
period  the  Belvldere  Delaware  Railroad.    In  1833 
he  sucoeMsfully  acoomplisbed  an  undertaking,  the 
difficulty  of  wltich  can  only  be  appreciated  bv 
thoee  who  have  luul  similar  tasks— of  doubling  the 
capacity  of  the  canal  and  locks  within  the  period 
of  thnw  months,  in  the  winter.   Tltln  work  was 
accomplished  at  a  cost  leas  thau  the  estimates. 
From  lHfla  to  IM7  he  was  Executive  Ofjicer  of  the 
Joint  Companies  in  New  Jersey,  and  assisted  in 
ffecting  the  consolidation  of  the  Joint  Companies 
with  the  New  Jersey  Railroad  Company.  Until 
IK71,  when  the  Pennsylvania  Railroad  Company 
took  possession  of  their  lease,  he  was  Genera! 
President  of   the  Associated    Companies,  and 
I  since  then  has  been  President  of  some  of  the 
roads  and  also   of    the    organization  known 
as  the  L'nitr>d  Companies.     From  IStO  to  UM.1  Mr. 
Welch  was  engaged  with  Captain  Robert  F.  Stock- 
ton in  making  the  experiments  that  reunited  In 
the  building  of  the  steamer  ••  I>rinc«.Um, "  the  first 
propeller  ship  ever  constructed  in  thi«  country, 
and  in  the  building  and  introduction  of  large  and- 
nance.     He  devised  a  sy-ttiu  of  safety  signals  for 
railroads  which  is  now  extensively  used,  and  an 
improved  pint.  1 1,  of  steel  raifci.  Princeton  College, 
in  lWll,  conferred  U|>on  him  the  tithe  of  A.  M. 

At  tin-  time  of  his  death  he  was  President  of  the 
American  Society  of  Civil  Kngitieers,  to  which 
office  he  was  elected  last  January,  and  also  Pres- 
ident of  the  United  Railroad  and  C4i.nal  t'nrupane  a 
of  New  Jersey. 

His  funeral  took  place  last  Thursday  from  Lam- 
herlville.  which  has  been  his  home  for  the  past 
fifty  years,  a  special  train  for  the  accommodation 
of  member,  of  the  society  leaving  this  city  at  11:11) 


and  Moris.  By  Frederick  H. 
Smith.  The  Railway  Review  :  Chicago,  1882. 
12mo.  284  pages. 
Amateurs  in  geology  and  mineralogy,  and  engi- 
neers who  turn  to  these  subjects  for  recreation  in 
their  momenta  of  leisure,  will  find  this  vtork  one 
that  gives  in  a  handy  .shape  and  a  popular  atyle 
much  interesting  ond  valuaWe  matter.  The  part 
on  rocks  tells  how  the  world  wns  evolved  and  how 
the  strata  were  fumed,  and  describes  the  various 
The  part  on  minerals  dest-rilies  the  most 
ores  and  minerals,  and  tell,  bow  they  are 
In  the  arts.  There  is  a  good  deal  said  about 
As  miners  are  apt  to  speculate 
a  chapter  on  stocks  is  properly  added  at  the  end! 
in  which  the  practle.-s  ami  tricks  of  stock  dealing 
are  explained.  This  chapter  furnishes  amusement 
as  well  as  instrut  tion. 

Al>l4ied  Mechanic*.  By  Henry  T.  Bovev.  M.A., 
Professor  of  Civil  K.igineeriug  in  Mil  ill  Uni- 
versity. Montreal  :  18S2.  Octavo,  150  imgcs. 
About  fifteen  veurs  ago  tl 


author  of  a  book  on  _ 
I  roofi  and  bridges  said  in  his  preface  that,  notwith- 1  Tornadoes 


standing  that  the  subject  of  strains  had  been  ablv 
trreilcd  again  and  again,  his  design  in  writing  was 
to  supply  a  want  long  felt  in  the  profession.  Since 
that  time  many  works  liavc  been  written  and  pub- 
lished on  the  subject  of  strains,  some  of  which 
have  been  able,  and  all  of  w  hich  have  had  more 
or  less  value,  and  yet  the  want  of  just  thr  right 
kind  of  a  book  is  still  felt  by  engineers  and  by 
teachers  In  technical  schools.  And  to  supply  this 
want  new  books  are  continually  ap|K«ring.  Bridge 
engineers  took  at  the  subject  from  one  point  of 
view,  professors  from  another,  and  learners  from 
one  still  different.  The  theoretical  man  looks  at 
the  snhjoct  of  strains  in  a  mathematical  light, 
and  often  beclouds  it  with  algebraic  symbols  :  the 
practical  man  looks  at  it  only  as  one  of  the  hiwt 
important  steps  in  making  the  design.  Owing 
also  to  the  very  deficient  courses  of  Instruction  in 
elementarv  mechanics  given  in  this  country,  stu- 
dents taking  up  such  a  topic  come  to  it  with  very 
different  degrees  of  capacity,  and  often  find  the 
authors  shooting  over  their  hnw'i  in  the  first  half  • 
dozen  pages.  Hence  it  happens  that  there  always 
rxiats  a  want  for  a  good  treatise  on  strains,  and 
hence  so  many  new 
sold. 

The  work  before  us  con 
introductory  one.  on 
one  on  bridge  trusses,  < 
one  on  arches,  and  the  last  on  details  of  c 
tion.  The  method  of  treatment  i*  a  combination 
of  the  graphical  and  the  analytical,  the  latter  being 
usually  followed.  The  methods  are  explained  in 
general,  and  no  numerical  examples  ur  strain 
sheets  are  exhibited.  There  are.  however,  given 
over  a  hundred  problems  as  exercises  for  the  reader 
or  student.  Thu  subject  is  everywhere  presented 
very  concisely,  and  apparently  in  a  way  such  as  a 
professor  might  lecture  to  a  ehuw  which  had  had 

in  the  theory  of  the  elasticity  of  materials.  The 
specification*  given  on  pages  72  and  73  for  the  Uwts 
of  the  materials  used  in  bridges  we  refer  to  in 
particular  ax  models  of  conciseness  and  clearness, 
as  well  as  stating  sound  engineering  practice.  The 
value  of  the  work,  we  think,  would  have  been  in- 
creasi  d  if  the  chapter  on  arched  ribs  had  been 
omitted,  and  the  space  devoted  to  the  numerical 
discussion  of  the  common  roof  and  bridge  trusses. 
Very  few  engineers  ever  have  anything  to  do  with 
buildings  ribbed  arch,  and  we  doubt  if  many  en- 
gineering professors  aslc  their  students  to  study  its 
complex  theory. 

Bovey  has  printed  no  preface  in  his 
A  preface  is  usually  an  advertisement  put 
in  to  lure  the  public  an  I  save  trouble  to  the  re- 
viewers, and  its  absence  shows  that  the  author  is 
willing  to  let  the  work  rest  on  its  own  merits. 
This'  it  is  ahundantly  able  to  do,  and  while,  of 
course,  it  does  not  satisfy  tlie  lung-felt  want,  it 
may  do  as  much  to  advance  and  protect  tlie  theory 
of  strains  as  larger  and  more  pretentious  works. 
Report  on  the  Character  <>/  Six  Huntlmt  Tor- 
nndoa.    By  Sergeant  J.  P.  Finley,  Signal  Co>  ps, 
U.S.A.    Washington  :  V.  S.  Signal  Office,  1882. 
Quarto.  19  pages. 

Tornadoes  are  usually  regarded  as  of  rare  and 
infrequent  occurrence,  but  this  carefully  com- 
piled report  shows  that  in  the  year  1KS1  alone  there 
were  in  the  United  States  as  many  as  eighty-fonr, 
some  of  which  were  of  a  violent  and  destructive 
character.  One  in  Mississippi  destroyed  twenty- 
seven  buildings  and  killed  Un  persons ;  one  in 
Missouri  demolished  eight  buildings  and  killed 
nearly  fifteen  persons ;  une  in  Pennsylvania  de- 
stroyed property  worth  atn.DOO  ;  one  in  Kansas 
caused  a  loss  of  *180,W0,  kiiled  five  persons  and 
wounded  twenty-two  ;  one  in  Minnesota  caused  a 
loss  of  abont  W00,000,  killed  six  |»-rsons  and 
wounded  fifty-three ;  and  so  on  through  a  long 
list.  For  the  year  lS»t)  over  a  hundred  tornadoes 
are  reported  and  described,  many  being  very  de- 
structive. The  one  of  April  IK,  in  Missouri,  for 
instance,  demolished  over  two  hundred  buildings, 
killed  sixty-five  people, 
and  caused  a  loss  of  uver  a  i 
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ikt  months.  More  arc  reported  from  Karoos  1  ENCJINEKRS 
any  other  State.  They  are.  most  liublc  to , 
occur  during  the  afternoon  hours  of  the  day.  They 
always  nmve.  from  the  west  toward  the  east. 
The  velocity  of  progression  of  tho  storm  cloud,  as 
determined  from  the  report*  in  ISO  cam-*,  varied 
from  twelve  to  eixly  utiles,  tho  average  being 
thirty  miles.  The  average  tiuni  consumed  by  tin? 
cloud  in  passing  a  given  point  U  atmit  (I  5  wnnik 
Tho  length  of  the  tornado  track  varies  from  two 
to  MO  n»U«, 

The  velocity  of  tho  wind 

Is  variously  estimated  at  from  seventy  to  WOO  miles 
per  hour,  t  lie  average  being  893  miles.  The  rotary 
movement  of  tho  whirling  cloud  in  invariably  from 
right  to  left,  Of  the  «0(>  tornadoes  described,  184 
are  reported  as  unusually  destructive.  Tlie  least 
danger  to  life  and  property  Ik  on  the  left  utile,  or 
north  of  the  storm  path.  Verv  few  wooden  build- 
logs  will  withstand  the  terrific' whirl  of  tlu,  tornado 
cloud. 

usually  allow 
m 
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1iryfiar»d 

■I 

Mrruor*  foh  me  raiid  iauclatios  of  earth 

WORK. 


A  simple  and  rapid  method  for estimating earth- 
works Is  u  ilenitirralvm  for  engineers,  not  that 
methods  do  not  already  exist  that  partially  fulfill 
these  requirements,  but  they  do  r-ot  apply  as  gen 
erally  as  might  bo  desired.  A 
from  M.  Pcllia  was  lately  read 
user's  Society  of  the  Pays  de  Valid 
which  will  be  of  interest  to  englueera. 

In  some  districts  the  profiles  across  a  railway, . 
canal  or  road  line  often  present  the  natural  lay  of 
the  ground  In  the  form  of  a  straight  line,  more  ur 
bss  inclined.     A  ground,  on  the  other  hand,  that ' 
la  naturally  broken  up  may  be  often  replaced  by  | 


FOR. ;  through  the  middle  Col  AB  leaves  the  trapezium 
ATI'/,  which  is  greater  than  tlie  surface  sought 
for  by  a  quantity  <  qua!  to  the  triangle  BH1,  which 
is  obtained  by  drawing  Bit  purullel  to  the  slope 
TA. 

But  EF=RU.  an  llicac  lines  In-long  In  tlie  two 
equal  trian^h  s  A'r'.U  nnd  VUG;  if,  therefore,  we 
draw  the  line  (1L  through  (},  parallel  to  I  he  natural 
ground  AB,  to  the  point  of  meeting  /.  with  Bl{ 
prolonged,  the  two  triangles  ATE  and  LOB  will 
be  equal,  and  we  «h*ll  have  BL=EA.  But  we 
have  also  IfB^  A  K,  these  lines  belonging  to  the 
two  equal  triangle*  HBC  and  CKA;  therefore, 
lastly,  U{=KK.  nnd  by  drawing  G<?  parallel  to  the 
talus  TA  we  h^ve: 

LH=Q<j. 

from  which  we  conclude  that  the  angles  LHO  and 
OQO  are  equal,  and  that,  consequently,  the  triangle 
AEF  is  equivalent  to  the  trapezium  BHQO. 
Now  the  surface  sought  for  .1 TVB  i«  the  mean 


nirans  of  known  methods,  bv  a  single  straight  lino 
ABifig.  1). 

The  theorem  which  we 
is  as 

us  to  replace  the 
ground  AB  hy  a  boriaontal  ground,  I 'X,  which  does 
of  tho  slope  of  tho  ground. 

I 


between  the  tra|*-zoidal  ETVG  and  the  truncated 
surface  ETVljQ,  since  tlie  one,  ETVG  is  less  than 
it  by  a  quantity  equal  to  the  trapezium  BBQG, 
while  tbe  other,  KTVGQ,  is  greater  than  it  by  this 


S„r/.  ATVBJ^T^I^  KTV°9: 


pounds  pressure  per  square  foot  on  vertical  tur- 
fa<  m  for  the  force  of  the  wind.  Tills  is  probably 
for  all  winds  except  those  of  the  tor- 
It  would  be  ImpracllmWe,  of  course,  to 
design  the  members  of  a  roof  or  bridge  to  resist 
winds  that  are  |»wcrfnl  enough  to  lift  up  the 
whole  structure  Lodlly.  Imt  we  doubt  if  sufficient 
attention  lias  been  given  to  the  general  subject  of 
wind  action.  Winds  blow  hy  gunts.  and  the 
action  un  the  bridge  is  that  of  shocks 
recurring  intensity,  whose  effect  is  v> 
from  that  of  the  supposed  italic  pre* 


and  consequently  allows  the  surface  of  the  earth- 
work to  be  found  in  a  table  with  simple  entry  cal- 
culated beforehand  in  the  function  of  the  height  of 

by  means  of  a 


The  theorem  is  as  follows: 

Theorem.— L*t  M  be  the  intersection  of  the  axis 
of  the  platform  with  tbe  ground  AB,  and  let  (!  be 
ihe  middle  of  AB.   The  surface  sou ght  AB\T  is 
>f  suddenly  !  equal  to  the  surfnt 
ry  different  nuital  PX  which 
ire  of  forty  i  middle  of  CM )  I 


f'AVT  (limited  try  tlie  hori- 
paasrs  throngh  the  pnint  tT— 


Or.  again,  by  adding  and  subtracting  a  snma 
quantity: 

S«rf.  ATVB— 
Surf.  ETVG  *  Surf.  KTVOQ  -  Surf.  PEON; 

i     '  a  - 

Or,  again: 

Bur/.  ATVB= 
Surf.  PTVN*  Surf  PTVX  —  8  Surf.RGS 
2" 

;  or,  lastly,  superficies  dTVlJ=«uprrn -ies  PTVX— 
j  superficies  RGX,  which  had  to  be  demonstrated; 


■d  by 


^-fourth  of 


|  for  the  superficies  nf  the  triangle  RtiX  is  oae- 
|iounda  per  square  foot.   The  Signal  Office  has  I  orb'*  triangles  AT  r»,  tbe  height  of  which  is  Ihe  fourth  that  of  the  triangle  QGI. 
done  a  good  work  in  publishing  this  interesting  '  different*-  in  level  of  the  points  M  and  C  and  its  ■    As  tbe  triangle  RGX  is  generally  very  small 
and  valuable  report  on  tornadoes. 
Van  Nostrand's   Engineering    Magazine  for 


contains  original  contributions  from 
i  Caul  Gorliard.  Civil  and  Sanitary  Engi- 
Ncwport,  R.I.,  on  •■  House  Drainage  and 
hunbing;"  from  R.  Randolph,  C.E.. 
on  "  Cilc-Driring  Formulas  and  Practice ;"  from 
Lieutenant  H.  H.  Ludlow,  Third  Artillery.  TJ.8  A., 
on  "Sub-Scales,  including  Verniers-,"  and  from 
Professor  William  Cain,  C.E.,  on  "Trusses,  with 
Superfluous  Members."  Tbe  price  of  single  sum 
bers  of  this  magnrine  is  fifty  cents. 


PERSONAL. 

Wm.  Muxbocc,  chief  engineer 
ft  Southwestern  mad,  has  beer 
similar  position  on  the  Souris  & 
road. 

J.  E.  Ti'MK,  chief  engineer  of  t 
(CHiin)  has  been  spjMilnted  acting 


Flo.  4. 

J  equal  fides  two  lines  Mr  and  Mi,  having  the  in-  with  relation  to  the  superficies  PTVX.  the  cor- 
rection may  be  omitted  and  the  figure  of  the 
embankment  ATVB  may  be  calculated  in  a  rapid 


I  the. 
appni 


|  clinatlon  of  tho  embankment  slope. 
I    All  that  is  therefore  requisite  is  <<• 


(It- 


Manitoba  pusitio 
ited  to  a  I  quickly 


uf  V, 
in  pi 


in  addition  to  bin  present  duties.  Uetuliiuartcrs  at 
Canton,  0. 

A  Paius  dispatch  of  the  S7th  instant  announces 
the  death  of  M.  LBLANCUt,  inventor  of  tbe  Le- 
electric  pile  and  otber  improvements  In 
nvented  the  battery  used  with 
'.  of  the  telephones  in  the  United  Sates. 


termine  the 

then  that  of  V.  which  is  done  very 
ictice.    The  tcrtical  distances  from 
Rocky  Mountain  !  U  to  tbe  platform  are  then  measured,  and  also 
'  those  from  V  to  if.   The  two  calculated  tables  are 
then  entered  ou  by  tliese  vertical  dt*tan"<-B.  Then 
the  surface  given  by  the  second  table  is 


Valley  Itond 
<|ierintendcnt 


from  that  of  the  first 

(fig.  2).  —The  hurixontal  EG, 
through  tho  point  .V,  leaves  a 
ETVG,  above  it,  which  is  less  than  the 
sought  by  the  triangle.  AEF,  obtained  by 
drawing  EF  parallel  to  the  slope  VQ. 
On  Uw  other  side  the  horizontal  KI 


and  practical  way  by  looking  oo  the  plan  for 
(l)the  point  G  silnatwl  a!,  an  equal  distance  from 
the  two  extremities  of  the  talus:  (2)  the  mean  point 
u  le-lween  tbe  axis  picket  and  the  point  C.  Tho 
offset  for  cutting  or  cm  hankroent  is  measured  on 
this  point  u.  and  the  corresponding  superficies  is 
found  in  the  tables  or  calculated  from  tbe  for- 


J_  the  breadth  of  the  platform  and  /  the  relation 
of  the  base  of  the  talus  to  its  height. 

"f  tbemJfollowing  application  of 
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Thomas  Simpson's  formula  for  calculating  carth- 
woika  by  finding  llie  bent  line  for  equalizing 
between  cuttings  and  embaukmenU,  by  means  of 
sucoeaslTe  approximation*.  If  I  be  ground  is  not 
horizontal  in  tbe  trawnral  sense,  the  height* 
between  the  formation  level  and  that  of  the 
natural  ground,  which  in  found  by  the  preceding 
mrt„od(flg.3).maybeu.cd: 

rf     cqllid  stance  of  lie  ,  ITsct  ill  even  ntimltel*. 
A  =  breadth  of  platform  of  embankment  or  cut- 
ting. 

JiWW/or  Adjusting  a  Fixed  Uctl. 
Kiiglu.li  surveying  instruments  being  composed 
of  an  eye-piece  and  air  bubble,  tho  parallelism 
with  tho  optical  axis  cannnt  be  regulated  by  re- 
versing as  in  the  French  instruments.  Tho  level* 
can  bo  regulated,  however,  by  the  following 
method : 

Three  points,  I,  8  and  9,  at  equal  distance*,  are 
determined  on  and  marked  by  pickets.  The  veri- 
fying instrument  ia  place  1  in  the  middle  between 
point- 1  and  2.  The  heights  on  the  staff,  a,  are 
read  off  successively  on  point  1.  and  un  b  ou  point 
2  (tig.  4).  Whatever  may  be  tbe  error  in  level,  or 
deficiency  of  parallelism  between  tho  bubble  and 
the  optical  axis,  the  difference  of  level  between 
points  I  and  2  will  be  a  —  b  or  b  —  a.  This  done, 
the  instrument  la  biought  to  polDt  8.  and  the  stuff 
» cm  points  2  and  8  are  taken  again  f  rom  tbe 


the  civilized  world,  consists  of  a  luminous  paint, 
the  body  of  which  is  a  phosphorescent  imbalance, 
or  compo*ed  in  part  of  such  substance,  the  vehicle 
of  which  ia  auch  as  is  ordinarily  ailed  in  paints, 
viz.,  one  which  will  become  dry  by  oxidation  or 
eva|Kiration. 

SOCKET  FOR  INC»NI>g.1t  EST  KUECTRK'  LAMP*. 

This  week  the  United  States  Electric  Light  (To. 
have  assigned  to  tliem  an  invention,  the  object  of 
which  is  to  hold  the  lamp  securely  in  the  nickel, 
and  also  lo  inclose  and  protect  the  circuiting 
spring*.  Il  consists  of  a  rotary  holder  having  a  I 
stnti.inary  base.  Springs  are  employed  capable  of 
being  brought  into  or  out  of  electric  contact  with 
tha  terminals  of  the  base  by  the  rotation  of  the 
holder  in  one  direction.  The  base  and  holder  are 
both  oomrsswd  or  insulating  material,  and  in- 
closes the  conductors.  A  circuit  breaker  l->  located 
in  the  base.  F.  B.  Brock. 

Washington,  D.  G. 


three  aides  to  find  angle  CED  «■  40"  Iff.  Then  in  a 
CAE.  L  AEC  =  00  +  40'  Iff  =  100  Iff,  and  AE 
-  28 ;  EC  *  tO.  Solving  this  triangle  we  get 
AC  =  41  40.  M.  J. 


N.  Y-,  Sept.  18,  1S82, 


Let  a  *  b  be  tbe  new  staff  ituuing  on  point  1. 
and  btd  the  new  reading  on  point  2.  if  we  have 
(a  +  c)  —  (6  -t  d)  =  ft  —  b  or  e  =  rf.  Ihehvel  is  right. 

If  the  instrument  is  badly  adjusted  we  shall 
have  d  >  c  or  d  <c.  The  inclination  />  of  the  vi*u- 
al  radius  will  be  : 

d — e  c — rf 


CORRESPONDENCE. 

ANSWERS  TO  (5EOMBTRICAL  PROBLEM. 
P.  Y.  &  ('.  R.  R-.  PrTTSBrHun.  Pa., ) 
Kept.  18.  ltoi.  i 
Editor  Engineering  News  : 

Several  weeks  ago  Engineering  News  asked 
for  the  solution  of  a  geometrical  problem,  viz.: 
From  a  point  within  an  equilateral  triangle  the 
distance*  to  each  comer  am  respectively  20,  2s 
and  81  ft.  What  is  the  length  of  the  sides  of  the 
triangle?  The  only  answer  to  this  question  yet 
published  ia  one  from  a  correspondent  who  main- 
tains that  there  U  no  inalliemalicnl  solution  pew 


The  problem  of  the  equilateral  triangle  proposed 
by  Mr.  Thompson,  page  2H9.  is  susceptible  of  a 
mathematical  solution.  Let  P  be  a  point  taken 
anywhere,  and  represent  the  distance*  from  it  to 
the  three  vertices,  A  B  C.  of  an  eqnilateral  by  a, 
b  and  c.  respectively,  of  which  let  a  he  the  greatest 
and  r  the  least;  and  let  x  be  one  side  of  the  un- 
known equilateral.  We  then  have 
sin.  H  APB  =  «in.  }f  (.BPC  *  CPA)  =  tin.  % 
BPC  com.   X  CPA  <  tin.  %  CPA  cos.  V£  BPC. 

Substituting  for  these  sines  and  cosine*  their 
values  in  terms  of  <i.  b,  c  and  x,  and  reducing,  we 
obtain  the  formula 

x»  X  (a»  «  ©■  +  c") 
i  V'ji"'  '»'  *  «")" — in b-r')'— (a-b)'  ( (a » b)*-c*) 
in  which  the  >  men  before  the  radical  gives  an 
equilateral  containing  the  point.  P.  while  tbe  — 
sign  gives  another  equilateral,  t's  .1 B  (_■",  » hk-h 
does  not  contain  P. 

In  tbe  problem  stated  a  =  81.  b  =  88,  and  r  =  80; 
lu-nce.r=41.a?s*»:  hut  for  a  point  outside  of  the 
required  triangle  x=  11.04410. 

Respectfully,         W.  II.  Sr.ARt.KH. 


ji:or 


tt  i  o  t     vi  «.w. 
Improvement  in  Hand  Levsia. 


n,  derived  from  a 
And  this  seems  to  be 


A  =  the  distance  from  point  1  to  point  2,  equal  to 
that  from  S  lo  8.  The  parallelism  of  the  bubble 
and  the  optical  axis  will  be  regulated  by  having 
the  instrument  give  from  station  8  at  1,  a  staff 
height  equal  to 

Jf  =  o  »  c  ±  3  hp.  =  mil. 

RECENT  INVENTIONS  PATENTED  DltHlNO 
Till'.  PRESENT  WEEK. 

STR EET- RAILWAY  CAR. 

An  Inventor  ha*  recently  constructed  a  street- 
railway  car  .vhich  is  provided  with  an  entrance  at 
it*  front  end.  wherein  a  compound  turnstile  is  ro- 
turtle  secured  under  control  of  tbe  car  driver.  The 
turnstile  ha*  appurtenant  ratchets  and  pawls 
whereby  rotation  or  the  stile  in  either  direction 
under  control  or  the  car  driver  ia  secured. 

DUKlMIISn  MACHINERY. 

In  this  invention  a  frame,  consisting  of  a  cross- 

^\^^^^^^S^Xu  u.  t  faU  upon  it.  and  z  the  distance  from  this 

pieces,  supports  inltearings  In  aaid  plates,  a  shaft  point  lo  the  point  of  intersection  of  ihe  produced 

carrying  a  sleeve  with  end-stuffing  boxes.    Buck-  perpendicular.    Let  the  other  perpendicular  =  y. 

eta  are  hinged  to  tbe  frame  by  three  pairs  of  arms,  ri|l„..,ugled  triangle  having  g  for  base  and  * 

one  tioir  turning  on  a  common  pivot  near  the  bat-  *"<r    *       »      .    .  ™      ,   ,.     .,       _  ,  Wl 

Wm^f  the  above  plat.-.,  another  pair  on  s-|..ir,.led  |  for  ptrpeudicular  IS  similar  to  the  other,  and  both 

pivot*  nt  the  top  of  the  pbitea,  and  the  third  pair  me  halves  of  respective  equilateral  triangle*,  the 

on  a  shaft  screwing  into  plates  sliding  on  the  above  byuoihenuse  beiug  twice,  the  base,  and  the  per- 

piide  rods  and  secured  by  bolls  ptwain^  through  ,_u#  =  ^  8  Umee  tbe  ba-e. 


I  n  o  viim 


sible,  but  gives 
graphical  pi 
ly  indorsed. 

By  way  ol  protesting  against  this 
submit  the  following  : 

From  the  common  point  let  fall  perpendiculars 
to  two  of  the  sides  of  the  triangle,  and  let  one  or 
them  be  produced  until  it  intersects  the  opposite 
aide.  Let  the  base  oT  the  right-angled  triangle 
formed  by  the  produced  |ierpendlcular  -  6.  and 
it*  hypotiienuse  =  u+z;  a  being  the  distance 
from  the  angle  of  the  equilateral  to  tbe  perpend ic 


III 


t'B 


p  eccs  to  plates  on  the  other  aide  of 
e  rods.   To  the  abaft  is  secured  a  Hf  trng  ch 


;iuij  ;>'h  i  tin-  ch.ili  i  til>t  menf.oneil.  Tin- 
belongs  lo  the  "  clam-shell  "  |skltern. 

NOVBt  VMXXIPEDE. 
This  invention  consists  of  three  driving-wheels 
plaosi  in  different  pbinea,  so  that  it  will  sustain 
Itself  in  an  upright  isautiun.  This  construction  ■ 
secured  by  a  suitable  frame-work  connected  with 
each  wheel.  There  are  three  seats  perched  over 
each  driver  in  the  eaine  manner  as  tho  bicycle. 

of  pedals  are  used,  and  it  is  adapted  for 
i»  astride  or  each  driving-wheel. 

I.,!  mum.  AND  LARDING  FLOATING 
LCMIlER  CRIBS. 
In  this  Invention  a  sulrmergvd  railway  I*  em- 
ployed, and  the  cur  for  receiving  the  Hauling  lum- 
ber-i  rih  is  barked  down  the  track  by  Hie  locoino- 
lu,  uiid<  r  tho  tl  viting  liimUi.  A  ll  ..itiurf  k 
or  guide  is  used,  whereby,  when  the  engine  pulls 
the  submerged  car  up  tbe  incllue,  the  crib  will  lie 
ileptMiUsl  ou  the  truck. 

KKI.>--I.l  MINI  II  s  r.viM  AD  = 

An  Knglisii  invention,  patented  during  thU  I  deficiency  of  60  by  the 
week,  aud  lieretofore  in  nearly  every  country  in  .-.  t  K  BD. 


pcrulicular      2*  —  l1 
Let  the  side  of  the  equilateral  =  ar  i  then 

*  =  >\/  ♦  81XM08  f  1072.5  =  44  88- 

R.  RAHDOLm,  C.E. 
[F.  Meller,  C.E..  of  Keystone  Bridge  Co..  Pitts- 
burgh, gives  same  solution,  x-  44.0W8.1 

K.  *  P.  R.  ExTBRslOS.  ) 
RKNFREvr.  Ont..Se-pt.  11.  I8«2.f 

ElHTOR  ENGINEERING  Nl.WS: 

I  notice  in  last  IttWB,  your  correspondent  t  has. 
J.  Bates  thinks  there  is  not  onough  data  given  in 
Henry  Thompson's  problem  of  the  previous  issue. 


IMPROVEMENT  IN  HAND  LEVELS. 

(Utv ELAND.  O,  Se|rt.  18,  1 

A  recent  examination  of  I 
me  to  call  attention  to  some  changes  and  improve- 
ments that  might  be  made  in  the  article.  A 
pm  kei  instrument  should  be  as  light  and  small 
as  consistent  with  the  degree  of  strength  and  ac- 
curacy reqnirc.1.  Those  wbo  have  used  the  level 
designed  by  huts  know  the  advantage  of  having 
a  large  "  Held  ™  brought  quickly  before  the  eye, 
that  object*  previously  noted  may  be  easily  recog- 
nized, and  the  position  of  the  level  line  fixed  at 
once. 

This  feature,  which  is  in  iUelf  very  I 
doubtless  led  to  designing  and  giving  to  the  t 
a  cylinder  three-fourths  of  an  inch,  and  a  cai 
*  inch  and  a  half  in  < 

Let  any  one  ■ 
ramUlar  with  a  trlesc«|.e,  and  especially  one  who 
has  learned  that  he  is  not  obliged  lo  keep  one  eye 
dosed  and  the  face  distorted  during  an  observa- 
tion, take  up  a  hand  level,  and.  after  carernlly 
covering  the  object  end  so  aa  to  exclude  nil  light 
put  it  to  bis  eye  in  the  usual 

He  will  first  observe  that  the  quantity  of  light 
passing  downward  through  the  level  tube  opening 


has 

tbe 


he  will  use  I 


i  diminished,  and  that  be  ran  bring 
nt  to  a  level  position  with  as  little 
•fore  the  end  was  covered.  If  then 
nth  eyes,  naturally,  looking  into  tbe 


The  following  is  tho  solution  of  the  ]U-oblem : 

Let  ABC  be  the  giveu  equilateral  a,  Dtbe  given  cluseil  cylinder  with  one  ami  in  the  direction  of  his 

point.  In  the  case  be  fore  ua.  ID  =  SB;  DC  =  90;  BD  work  with  the  other,  he  will  find  before  him  a 

=  *J.   On  .ID  describe  an  equilateral  a  ADE and  field  of 

join  EC.    Then  in  as  B-ID,  CAE.  BA  m  CA;  pbin, 
and  angle  fMD     C.*E,  being  each  in 


the  angle  CAD. 
in  a  CMC  we  have 


and  without  further 
the  closed  cylinder  and  the  bubble,  and  even 
the  cross-wire,  frill  appear  to  be  I 
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permitting  the  oenter  of  the  wire  to  bo  used  in  de- 
termining the  position  of  the  horizontal  line,  and 
insuring  greater  accuracy,  M  well  at  ease  and  com- 
fort in  mring.  than  can  be  obtained  in  the  ordinary 
manner,  and  for  all,  except  such  ai  hare  lost  an 
eye,  the  instrument  should  be  changed  from  its 
present  form,  shown  In  Fig.  1,  to  that  shown  in 
Fig.  2.  both  being  natural  sice.  The  glaaa  at  the 
object  end  should  be  replaced  by  a  metal  cap;  the 
tube  and  prism  moved  from  a  side  to  a  central 
position;  the  half  lens  exchanged  for  a  whole  one, 
and  the  cylinder  reduced  in  diameter  as  indi- 
cated. 

It  is  difficult  to  understand  why  the  cylinder 
was  extended  beyond  the  end  of  the  level  tube, 
from  A  to  B.  unless  for  appearance.  The  same 
increase  in  length  at  the  opposite  end  would  add 
something  to  the  accuracy  of  the  instrument. 

II .  F.  DliXUAM. 


Ill  ANY.  ) 
HTM  EXT.  J. 
19.  1883.  ) 


8TAKJNO  OUT  8WITCHE8 

mex1cax  i'lntral  railway  comfaxy. 
Limited.        Exuixeehi.no  DeiaHTMENT 
Paso  no.  Norte.  Mexico.  Sept 

Editor  Exoikeebi.no  News: 

A  correapundent  *-F.  D.,~  In  Enuixeeri.no 
New*  of  Aag.  38.  asks:  "What  is  the  practical 
work  for  staking  nut  a  switch  on  the  ground,  frog 
being  on  the  ground,  and  for  the  various  omn  now 
In  use."  Your  issue  of  Sept.  9  contains  an  answer 
as  general  in  its  application  as  the  question. 


TO  FIND  FROO  DISTANCE  AND  ANGLE. 

Wk.ij.»si.,  OtiT.,  8ept.  22,  IH82. 
Enrroa  Exoineerixo  News  : 

Would  Mime  of  your  comwpondetila  kindly  aay 
if  the  following  solution  of  the  problem,  "To  tind 
the  frog  distance  and  angle  when  the  main  line  is 
curved,"  has  been  published. 

AL  =  radius  inner  rail,  main  line,  call  it  ft. 

LM  =  gauge  =  g. 

MB  —  A'C  —  radius  inner  rail  of  turnout  =  ft. 
(WH  —  frog  angle  or  angle  between  tangents 

r. 

ED  —  frog  distance  3  d. 

LE  =  switch  rail;  TF.  =1  throw.   The  length LE 


should  be  such  as  will  give  the  necessary  throw, 
aay  5  in.  when  tangential  to  main  line  curve  at  L. 

MS  =  BC  =  LB  as  I 

Now  in  triangle  ABC.  AB  =  R  +  g  +  R  and 
BC  =  LE  -  I  are  known,  and  angle  ABC  =  DO", 
hence  we  know  AC. 

Now  in  triangle  ACD  we  have  from  last  the  side 
AC,  also  AD  =  R  +  g  and  CD  -  R  +  g,  hence  we 
get  angle  ADC ;  but  since  A  TXf  and  CDH  are  each 
equal  to  90".  the  angle  .UK-  is  equal  to  180'  — 
ODHor  180"  —  F;  .:  we  have  frog  angle. 

From  the  triangle  ADC  we  also  have  the  angle 
ACD.  But  angle  ACT  m  BAC.  which  we  have 
from  right-angled  triangle  ABC.  and  angle  ECD  = 
ACD  —  ACT;  .:  we  have  ECD. 

Now  in  the  right-angled  triangle  EOC,  EC  - 
US  +  NC  =  g  +  R. 

Angle  ECO  =  H  sflM&i  but 

EO  -  EC  X  tins  EV0:  .:  we  know  EO.  also 
£D  =  t  EO,  hut  ED  »  the  frog  diatsuo-— Q.  E.  D. 

B.  A. 


However,  this  treatment  of  the  subject  la  so 
different  from  the  methods  I  have  seen  employed, 
that  I  venture  to  give  a  lew  caees  of  a  different 
treatment. 

Let  us  mippnae  AB  the  first  aiding  iu  a  yard,  and 
the  other  lines  a  system  of  storage  tracks.  At  A , 
we  will  use  a  split  switch,  at  B  a  thrne-thr^w 
stub,  and  at  0  a  single  stub  switch.  We  have  on 
hand  say  frogs  No.  9  and  <H,  and  empoly  for  a  turn- 
out curve  a  7  80'. 

First  Case,  A. — This  being  a  split  switch,  we 
place  the  head  Mock  stake,  marked  HB,  at  the 
point  of  curve:  or  since  the  switch  rail  is  not  cut 


to  a  mathematical  point,  it  is,  perhaps,  better  u 
place  the  HB  some  eight  feet  inside  the  PC, 
It  will  be  sufficient  to  place  stakes  every  50  on  the 
remainder  of  the  curve,  and  let  the  trackman 
curve  the  rails  by  his  eye  when  he  surfaces  up. 


equals  the  cosine  to  radius  one.  This  angle  divided 
by  the  degrees  of  the  curve  and  multiplied  by  100 
gives  the  lead  to  the  frog. 

Stcimd  Case.  B. — Here  we  have  a  three-throw 
stub-switch.  The  switch  rail,  80  long,  is  spiked 
up  3'.  leaving  28'  of  moveable  rail.  At  the  free 
end  is  the  head  block;  and  the  PC  is  supposed  to 
be  33'  back.  The  throw  of  the  switch  5  '  differs 
from  the  ordinate  of  a  ?'  80'  curve  23'  from  its 
origin  by  fo\  of  an  inch,  and  the  switch  rail,  tak- 
ing a  curve  due  to  the  elasticity  of  the  steel  and 
friction  of  the  ties,  differs  slightly  from  a 
circle :  but  for  all  practical  purposes  it  ts 
part  of  the  7  30  turn-out. 

Where  two  turn-outs,  right  and  left,  cross 
curls  other  we  use  a  6>j  frog,  and  And  its 
distance  from  the  head-block  as  follows  : 
The  two  7  30  curves  make  the  same  angle 
with  each  other  at  the  point  of  crossing  as 
a  13  curve  off  a  tangent.  Therefore  Urn 
radius  of  a  13'  curve,  lnu  the  gauge, 
divided  by  the  radius,  gives  the  cosine  of 
the  crossing  angle.  This  angle  divided  hy 
13'  and  result  hy  100  givis  the  lead  from 
the  PC.  and  23'  from  this  the  lead  from 
head-block.  The  No.  9  frogs,  where  the 
turnouts  cross  the  tangent,  will  be  located 
as  in  the  previous  switch.  In  slaking  out 
this  switch  I  would  place  a  track  center 
at  the  head-block  marked  HB,  another 
center  at  the  middle  frog  marked  CF, 
while  at  the  long  frogs  I  would  place 
stakes  at  the  frog  points  marked  /'/'  and 
track  centers  just  opposite,  not  marked. 

At  the  switch  C  put  in  a  head-block 
stake,  a  center  at  +  30,  another  opposiie 
the  PF  and  a  stake  at  the  frog  point. 
When  the  turn-out  is  off  a  curvo  we  can  often 
use  a  No.  9  or  t%  frog  in  tbis  manner. 

.Suppose  .If)  a  3' curve.  Add  8  to  the  standard 
turn-out  curve  7'  30,  and  this  gives  the  degree 
of  the  turn-out  curve  we  must  run  off  to  employ  a 
No.  9  frog. 

To  get  off  the  8'  curve  AB,  on  the  other  side, 
we  use  the  t<4  frog,  which  fits  a  13'  curve  off  a 
tangent.  The  degree  of  the  turn-out  AC  equals 
15'  lass  the  degree  of  AB. 

In  the  first  case  the  lead  to  the  frog  is  the  same 
as  f'T  a  70'  80  curve  off  a  tangent,  snd  in  the  sec- 
ond it  equals  the  lead  of  a  58"  curve  off  a  straight 
track. 

These  points  con  be  demonstrated  by  comparing 
the  equations  of  the  curves  AC  and  AB  with 
those  of  7'  30'  and  15'  curves  crossing  straight 
lines,  if  not  by  some  easier  method. 

Yours  respectfully,         O.  M.  R 

NOTES. 


The  position  of  the  point  of  frog,  which  we  mark 
on  the  rail,  is  found  as  follows  :  Tile  radius  of  the 
turn-out.  less  the  gauge  of  the  track,  equals  the 
of  the  angle,  which,  divided  by  the  radius. 


SCIESTDJTS  DWCTSS  LCDLOW  WaTER. 
Charles  Mayr  read  a  paper  on  Ludlow  water 
before  the  Springfield  Science  Association  last 
evening.  He  gave  a  detailed  topography  of  the 
reservoir,  stating  that  the  large  reservoir  contains 
too  many  shallow  bays;  that  the  water  near  the 
gate-house  is  very  green,  but  almost  odorless  i 
that  near  the  northwest  end  it  is  tbickish  green 
and  has  a  slightly  fishy  odour;  that  near  the 
Cherry  Valley  it  is  brownish  but  clear.  In  the 
Belchertown  Reservoir  it  is  very  boggy,  and  a  little 
current  passes  about  100  gallons  into  this  smaller 
reservoir,  which  flows  out  at  one  gate.  The 
speaker  had  analysed  the  water  frequently,  and 
found  the  average  to  be  about  three  grains  of 
solids  in  a  gallon.  By  analysis  he  found  that 
filtering  would  remove  about  one-tenth  of  a  grain 
from  a  gallon,  this  being  the  amount  that  now 
reaches  the  city,  or  about  40  pounds  a  day  of  alga?. 
This  is  a  comparatively  small  amount,  aa  the  Lud- 
low pond  might  contain  about  aix  ton*  of  the  algss. 
The  trouble  in  the  water,  therefore,  is  in  the  pipes, 
since  the  water  at  Ludlow  smelle  sweet,  but  ar- 
rives  puirid  at  the  fauceta.  The  question,  then,  is. 
What  is  done  in  the  pipes?  Prohably  the  alga?, 
stagnating  and  decaying  in  the  pipes,  produce  the 
odiar.  for  water  without  the  decaying  mass  is 
odorless.  Prof.  Mayr  recommends  scientific 
flubbing,  so  that  even  the  smallest  pipes  may  bs 
cleared  and  supplied  with  filtered  water.  The 
filters  will  soon  become  fouled,  and  will  have  to 
I  be  changed  often.  A  discussion  of  the  paper  fol- 
lowed, participated  In  by  City  Engineer  Ellis,  who 
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s'u  gtad  lo  And  substantial  agreement  as  to  the 

difficulty,  and  thought  that  flushing  can  he  done 
In  the  beat  manner  by  proper  Hush-gales,  and  tbe 
matter  in  the  pond  best  removed  by  {Uterine. 
I'mf.  Pillsbury  auggemeil  that  it  wight  be  possible 
thai  decaying  animals),  instead  of  plains,  produce 
the  trouble.  He  thought  tlie  animal  contained  in 
the  clear  jelly-like  ball*  so  abundant  everywhere 
produces  sornHhing  to  rival  iAwinw-water  odora. 
Dr.  Calkins  says  he  has  noted  a drcreaae  of  typhoid 
since  the  introduction  of  Ludlow  water  and  sewers, 
but  in  the  case  of  the  borne  of  tbe  fnendleta  be  had 
unserved  that  little  damage  was  done  by  tbe  Lud- 
low. Mr.  Ellis  alluded  to  the  fact  that  European 
cltlea.  like  Berlin,  have  the  same  kind  of  water  in 
oir.  and  yet  furnish  good  wairr  lo  the 
,  by  ->ror«r  liUera.  Al  the  dm  of  the 
i  a  oomiuittee  wax  appointed  to  draw  up 
utions  on  tbe  death  of  Dr.  Lawion. — Suring- 
tUid  Kepubliean.  Sept.  14. 


GENERAL  INTELLIGENCE. 


Thi  rurxwAO  Flats. -The  plan  of  Major  Haines  for  I 
•he  improvement  of  the  Potomac  Fists  has  been  ap- 
proved by  the  Chief  of  Engineers,  and  by  him  »ub- 
mltted  lo  tbe  Secretary  of  War,  wiih  the  recommenda- 
tiun  that  ths  work  be  dons  by  contract  with  the  lowest 
bldd?r,  after  dne  advertisement  for  proposal*.  Tbo 
plan  was.  approved  by  Secretary  Lincoln.  Three  objects 
are  to  be  rceouiplbhed  by  the  proposed  improveu>cot— 
the  Improvement  or  navigation,  tbe  establishment  of 
harbor  Hoe.  and  ths  raising  of  tb.  flats.  T 
cost  is  tS,71B,50e. 


If"  It**  aeilrif  and  are  rsftnsav  j-teoerd  fe  anA/ita  m  fasts 
«•••••»»<  sag  rtcsss  ofiwleresf  thai  suiy  h*  fuwdud  we. 


OAS  AND  WATER. 

tuts  rAi.i.  at  THE  Chotoh  Dam. — Complete  returns 
of  tbe  recent  rain-fall  and  Its  effects  in  ths  Croton  Val- 
ley bave  not  yet  been  received  by  ths  Department  of 
Public  Work*,  this  city.  The  partial  reports,  however, 
showed  that  at  the  Croton  dam  tbe  water  before  the 
storm  was  18  In.  below  I  be  top,  Monday  morning 
41  in.  of  water  wss  running  over  the  dsm,  equiva- 
lent in  one  day  to  a  thlrty-nvs  days'  supply  for  this  city. 
The  rafo-fall  at  the  dam  wss  1 1.12c*  in.,  while  al  the  res- 
ervoir la  Central  Park  the  fall  was  13. 18  la.  Tbe  storm 
caused  one  or  two  wash-outs  along  ths  Croton  pipe  Hits, 
and  the  pipe  was  broken  at  Tenth  avanaa  and  Seventy- 
third  street,  but  no  damage  was  done  that  could  not  be 
quickly  and  cheaply  repaired. 

Paicx  or  Dab  Rltitci-t  in  PiMLAaaLrTiiA.— Tbe 
Qas  Trust  has  tleclded  to  reduce  ths  price  of  gas  to 
priviile  consumers,  and  to  light  the  public  lamps  free  of 
c  Insure    Tbe  price  lo  consumers  will  ha  II, HO  per 

I  bouaaud. 

A  North  An  troll,  Has*.,  note  aaye:  Though  tbe  water 
question  |,  pretty  definitely  settled  till  neit  eurenier, 
t'n-  .  ..xuificner-  pn.|»"e  matute  plane  f- ir  another 
year,  and  are  having  estimates  nude  for  a  new  reservoir 
r  I  ■*..  mv  jiSh'-vc  *,h<-  \<v  ted  Line.    Thr  'Rrmeri  M  bo 

Ibi  turn  Into  tbe 


Tua  stiiwiiwirpi  Liviaa.—  A  Memphis,  Ten".,  die 
patch  of  the  Ibih  aayt ;  Tbe  bused  of  euglne-srs  to-day 
noon  opened  bide  that  had  been  died  for  the  repair  of 
tile  broken  levees  on  tne  Mississippi  River.  Proposals  for 
the  entire  work  bad  tieen  received,  but  as  yet  no  awards 
arc  made.  The  tilde  average  cents  per  enable  yard 
!  for  levees  on  tbe  Mlastsrippi  Hide  of  the  river  and  US 
rent's  for  the  Lomisna  side. 

Bids  ma  Buildiko  Jmua- The  following  bids  j 
!  have  been  received  by  Own.  Q.  A.  OtlljBors  at  ths 
Army  Building  this  city  for  dredging  and  Jetty  build- 
ing at  the  South  :  For  dredging  Wappoo  Cut,  South  J 
Carolina,  tits  Charleston  Dredeinir.  Company,  at  18  cents 
per  cubic  yard  for  the  first  utile, 1W  cents  for  tbetecoud. 
snd  80  cenU  for  the  third  mile.  For  Ui»  building  of  a 
Jetty  In  tbe  harbor  of  Brunswick,  On.  ,  there  were  three 
bids,  as  follows:  John  C.  Provost,  85  cents  per  rquare 


Usiui 


c  vard  store;  James  E. 
■in  ,-i  i.  i  .U.I,.  si-.,-, 
H.  Adams,  _|2 !M  per 

i«i  $7 


»1  brush,  I8.no  percublc 
elter  II.  la  per  square  yard, 
per  cubic  yard  stone;  William 
square  ysrd,  50  cents  brush,  1:1.75  iitone.  For 
Ins  I  be  Brunswick  harbor,  James  E  Walter 
cents  per  cubic  yard  for  sand  or  sand  and  loam  mixed, 
clay  or  shell,  or  marl  store.  For  tbe  improvement  of 
Volusia  Bar,  Florida,  there  were  two  bids— George  A. 
ItetvUee,  M6  cents  per  square  yard  for  mattress,  46.06 
stone  percublu  yard,  (8  each  per  piles  driven;  L.  A 
Cunningham.  11.06  mattress  per  rquare  yard.  «7."» 
yard,  lis*  each  per  " 


a*  the  supply  of  loanable  capital  holds  out.  Much  of 
tbe  road  now  building  Is  lu  either  tbe  old  and  eel* led 
country  or  in  the  inaccessible  wild  West:  tome  of  It  Is 
double  trade,  and  most  cf  it  laid  with  steel  rails,  and  an 
unoominon  proportion  of  it  in  nigged  and  mountainous 
ferruis.  A  fair  estimate  of  cost  would  be  not  far  frc  m 
I'J&.CiGtl  jier  mile  This  Involves  an  outlay  of  from 
♦300.000,000  to  gftAo.OOo.M'O  per  anuuui  for  a  single 
form  of  internal  transportation  improvement,  Can  the 
stand  such  a  drain  upon  its  industry  and  in- 
f  Tli  h  is  altogether  a  dlffen'at  question  from  that 
whether  the  expenditure  Is.  on  the  whole,  a  provident 
one.  We  can.  In  one  settee,  afford  It:  but  can  we  pay  as 
we  go!  If  not,  can  we  get  credit  at  fair  rata.!  Where 
1*  tbe  money  to  come  from  I 

Road  Graded  —  Half  the  road  from  Doniphan  to 
Noeley  vllle.  known  as  tbe  Doniphan  Branch  of  the  Iron 
Mountain,  has  been  graded  end  tie*  and  bridge  timber 
distributed  along  the  line.  The  road  will  In  completed 
and  ready  for  operation  by  the  1st  of  December  next. 

H.  iad  I-tcunroaATKO.— The  State  Department  at  Her- 
rlsbtirg,  Pa,  has  chartered  the  Phceuixvllle,  Pottatowa 
A  Heading,  and  tbe  Philadelphia,  N  orris  town  A  Phav- 
liUviJli.  railroad  companies.  Tbe  companies  have  a 
capital  stock  of  f 1. 000.000  each,  and  both  will  be 
operated  by  the  Pennsylvania  Railroad  Company. 

A  NgW  RAiUtOAP  Opium 

tbe  rttbburgh,  Vi.gtntn  A 
opened  on  the  Ufith. 

Neaxlt  thirty  milea  of  grading  have  Iteeo  flniebed 
on  tbe  railroad  bet » ceo  Arcadia  and  Shrwveport,  La. 

Tin  Mitwarnz  A  La«1  Wigaxsaoa— Tbe  Mil- 
waukee A  Lake  Winnebago  Radioed.  Iwieg  built  in  the 
interest  of  the  Wisconsin  Central,  from  lfeenah  to  Mil- 
waukee, is  fast  approaching  completion,  and  will  be 
reedy  for  regular  trains  about  Oct.  31.  From  Neenah 
to  (Hhkoah  tbe  road  runs  sale  by  side  with  tbe  Chicago 
A  Northwestern;  from  Osbkosfa  to  Koejd  du  Lac  the  two 
roads  do  not  diverge  many  rods  at  any  place  From 
Food  du  Lac  the  new  road  extends  t<>  Bc*ii  l.in|-crvllle. 

Milwaukee  over  the  track  of  tbe 
A  St.  Paul. 


The  Redstone  Branch  of 
.'tiarlesWn  Railroad  was 


ow  n  tbe  little  pood  which  It  was  proponed 
broo*.  hold  it  at  a  high  price,  and,  as  srw 
would  not  cost  very  much,  the  pond 


may  not  be 


been 


ELECTRICITY, 

Elbctric  Liciht  in  PAmsKjiuKa  Cako.— It  hat 
ths  Intention  of  the  Pennsylvania  Central  Railroad,  for 
some  time,  to  try  the  experiment  of  llgbUng  Its  pa  seen- 
ger-cars  with  electricity  instead  of  gas  Tbe  first  car 
equipped  with  electric  light  arrived  at  Philadelphia  on 
toe  southern  express  Monday  night.  Seven  lamps  of  the 
Edison  pattern  brilliantly  illiumiuated  tbe  Interior  of 
the  oar.  Tbe  electricity  is  supplied  by  a  Faure's  secon- 
dary battery,  widen  is  attached  to  the  bottom  of  the 
ear.  The  elect rlcitv  is  generated  by  a  dynamo-electric 
machine  and  forced  Into  the  batterv.  where  it  Is  stored 
for  use.  In  tbe  battery  used  In  making  UteexperllnenUl 
test  sufficient  electricity  was  stored  to  su|*ly  seven  lights 
for  seventeen  hours.  The  light  produced  la  about  eight 
candle  power,  and  is  operated  by  a  switch  in  one  end  of 
tbe  car.  The  experiment  was  made  undee  tbe  dirwtlun 
of  Mr.  Lachlan.  the  electrician,  who  superintended  the 
introduction  of  the  light  into  the  cars  of  the  London. 
Hrur.hu.0  and  (tooth  Coast  Railroad  Company  In  Eng- 
land. If  the  experiment  proves  a  mlooom  It  t»  the  In- 
tention of  the  company  to  Introduce  tbe  light  in  all  Its 


RAILROADS. 

Tug  Raw  Mxxicn  .* an  Aiuzoxa  Roa»  — The  New 
Mexico  A  Arizona  kailmed  la  now  operated  from  Ben- 
son to  CalabasaA.  on  the  southern  border  of  Arisona. 
j  This  la  tbe  road  which  is  to  connect  tbe  Honors  road 
'  from  (luayruas.  on  the  Oulf  of  California,  with  tbe 
Hants  Kb.  The  Hcrsora  road  le  cnixipteted  to  Msgdaleua, 
I  a  Mexican  town  about  00  miles  south  of  Cslsliaeati,  and 
|  a  stage  covers  the  distance  between  the  ends  of  the  rall- 
roadit,  which  are  being  constructed  as  rapidly  ns  poast 
hie.  It  it  expected  tbsl  this  gap  will  be  cli-eed  up  within 
30  days.    When  tbe  line  U  opened  to  Unaymas.  uearlv 
1.7O0  miles  distant  from  Atchison,  it  will  he  operated 
by  the  San  la  Fe,  and  the  line  will  be  the  loo-rest  rail 
n*d  in  tbe  world  under  one  maragemenl.     The  new 
line  will  .bo  open  tbe  snorteet  route  to  Amtrabs.  1, 100 
mites  shorter  than  by  way  of  San  Kranclx-o,    The  har- 
bor at  (sua)  ma*  is  said  to  be  one  of  tbe  finest  on  the 
Pacific  coast.' 

RArth  Railway  CoxSTgucTioa.—  Tbe  swiftest  rail- 
road building  ever  done  Is  now  In  plug  lees  along  the 
line  of  the  Canadian  Pacific,  Tbe  follow uig  are  official 
figures  of  dally  building,  coTer  grading,  track  laying 
and  bridging,  all  complete,  with  side-tracks,  whose 
length  is  not  counted-    Here  is  the  record: 


sf  the 


Tux  Ottawa  &  Uatuikau  Vallxv  Rail 
wn.  Heiit.  27.— Arrarigemeuts  bave  been* 
which  Mr.  Edward  Bates  Denny,  President 
Coiled  States  Mining  and  Investment  Company,  with 
fta  headquarters  in  hew  York,  in  connection  with  Eng- 
lish capitalists,  will  undertake  the  construction  nf  the 
Ottawa  A  flaUneau  Valley  Railroad.  It  Is  said  that 
there  Is  a  scheme  on  foot  to  amalusrnate  this  company 
with  tbe  Ottawa,  W-e-wington  A  New  York  Rail»s'T 
&  Bridge  Company. 

Tax  Uunttaoif  ExTaNatos  of  the  Denver  A  South 
Park  Railway  has  been  completed. 

Ini>oxta-<t  Railway  Lxask.  Colombia.  8.  C  .Sept. 
Si  — Tbe  Charlotte.  Columbia  A  Augusta  Railroad  baa 
leased  tbe  Chester  and  Lenoir  Narrow  -Jauge  Railroad 
for  a  period  of  90  years.  This  road  runs  from  Chester. 
S  C,  to  Lenoir.  Caldwell  County,  N.  C,  a  distance  of 
110  arilse.  Seventy- two  miles  of  tbo  road  have  been 
built  and  are  now  In  running  order.  Tb 
tee  the  completion  of  the  line  from  the  present  ter 
to  Lenoir  within  18  montha  from  the  date  of  lease. 


decisis'* 


STREETS,  D&A1NAQ2,  2TC. 

Kcxxa,  N.  II.,  baa  rjontracled  with  tbe  Drainage  Con- 
.  of  Boston,  " 


nYl^wee^ 


Tax  HoaoggR  Meadow*.  -For  many  yean  past  tbe 
matter  of  ttblug  In  tho  meadow  district  of  Hubokrn  bas 
been  agitated  by  the  ptsiple  of  that  city.  Many  meet- 
ings In  fan  r  of  the  project  have  been  beW,  but  no  good 
ban  ever  come  of  them.  On  Saturday  last  the  district, 
which  covers  an  area  of  about  two  miles. 


Every 

that  eometblng  ought  to  be  done,  but  they  s 
lo  decide  w^iic^would  ilojbe^usnrt^^iltta 

SSaa  uponTby Te  "seotile' at  llle^comiog  assrtiva. 
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CANALS 

A  Caxai.  Pacoacr  ix  Ox»«»irr.— A  dispatch  from 
Berlin  says  the  Government  luteuds  to  devote  its  atten- 
tion to  the  execution  of  a  project  for  the  construction  of 
a  canal  connecting  tbe  North  Sea  with  ths  r 


vrosx  Co-rniaCT  Lit. -The  contract  for  supplying 
>  curb  stone  for  tbe  approaches  hi  tbe  north  wing  of 
,  -date,  war  and  navy  detriment  building  at  Wa-h- 
-ton  bat,  tswn  awanlcd  In  Daves  Tilenton.  of  Rockland, 


Nrw  Uxxto  EVAaBTOg. — The  new  Cb-cago  A  North 
Evanatou  railway  bas  now  secured  tbe  right  of  way 
frum  Eraueton  to  tbe  laUrsection  nf  North  avenue  and 
Lo  cm  bee  street.  It  is  said  that  the  Chicago,  Milwaukee 
A  8*.  Paul  road  has  secured  control  of  the  company. 


and  will 
Kvanston 

TRAca  Latino  CoaPLtrxn  —Track  laying  on  ths 
NevatU  A  Oregon  Kallrt-atl  was  miupleted  Sept.  IS  to 
Roberta  and  Antelope  elation.  In  I.trg  Valley.  Cal., 
30  mile,  north  of  Reno.  See.,  and  regular  freeggt 
trains  commenced  running  from  Ixing 
ere  connection  fa  made  with  tbe 
Virginia  A  Trus-kee  isllroada  Tne 
road  will  be  extended  tbM  fall  to  Honey  Lake  Valley, 
-  i,  at  the  Oregon  Ktste 
of  the  Sierra  N-vada 

_  a 

railroad 


end  pawliger  train 
Valley  to  Reno,  whe 
Central  Ititific  and  1 


during  18SB  to  Goose  Lake,  at  the  Oregon  I 
line.  Tbh 


KxwKRAOa  son  Lo.yo  BiuacB,  N.  J.— At  a  public 
meeting  held  oo  tbe  Hist  Inst,  an  engineer  explained 
that  a  main  sewer  could  be  built  from  North  Long 
Branch  to  Green  Pond,  with  two  reservoirs  and  the 
pumps  needed  to  force  the  wwaire  out  to  sea,  at  a  cost  of 
About  S60.000.  Dr.  Thomas  O.  Chuule.  Dr.  S.  U.  Hunt, 
R.  J.  Dobbins,  D.  M.  Hiklreth  and  Wilson  D.  Haven 
were  appointed 
sewering  tne  town 
ami  bow  lo  raise  It 

town  has  no  power  given  in  its  charter  to  proceed  with 
a  work  of  tbe  kind. 


At.  as.  meureio  aiwi    ' '  iwm  */.  *i«tcii 

to  prepare  a  report  upon  the  necessity  of 
an  at  once,  the  best  plan  of  sewerage, 
.  the  money  needed  for  the  work,  ss  the 


era Aii  roods. 


A  Niw  Yonx  Roan  Charts-juto.— The  Bingbaraton 
A  Willlanisport  Railroad  CViuii>aoy.  of  Biiignamton; 
capital,  f4l.-0.000.  The  length  of  the  railrcwd  is  lo  be 
20  miles,  and  is  to  run  frtan  Blnichaintou  to  a  point  on 
the  division  line  helweu  New  York  and  Penney  Ivanse. 
and  thence  by  the  most  leasable  route  to  Williamsfmrt. 
Penn. 

RaILIioads  a!>p  ttcs  Mortar  Pimr  It  is  estimated 
that  fully  tea  thousand  miles  of  railroad  will  be  added 
to  the  facilities  of  the  United  State*  during  the  rear 
isti.  Th  «  b  exclusive  of  a  omsitlerable  addition  of 
lines  in  Canada  and  Mexico,  in  w  hieh  American  capital 
is  Interfiled  j  In  the  latter  alone  there  are  fully  'J.-tOO 
miles  under  contract,  and,  taking  the  continent  together, 
II  Is  not  unreasonable  to  jmi 


CONTRACTS  LET. 

Bronx  Ctt-rrrtACT  Lit. -The  contract  for  i 
tbec 

Ingtori  bas  been  awai 
Maine,  for  «63,<WH. 

Oxoiu-.a  H.  Coausa.  of  Providence,  hat  the  contract 
to  mpply  the  pumps  mid  engine  for  Pawtucketa,  R.  I., 
new  pumping  station.  Two  pairs  of  horizontal  pumps, 
w  ith  a  capacity  of  I  .oOO.OOf.l  gallons  a  day,  will  be  set 
up  at  a  cost  of  W1.000. 

A  Dnxoot-cG  Co-cntACT  Lrr.-A  Baltimore  note  of 
ths  91st  says :  Ths  rolled  States  Engineers  Office,  in 
charge  of  the  her  bar  defenses  of  tne  city,  has  been 
authorised  by  tbe  piopet  department  at  .tvasbiitaton 
to  enter  Into  a  contract  arceptinit  the  proposal  of  a  New 
York  dredging  comi-any  to  dredge  8.600.0CIO  cubic 
yards  in  tbe  approaches  to  this  hart-or  at  sixteen  cents 
per  cubic  yard. 

Prar  CostTaacT  Lit.  ~St.  Louis  rfflce  of  Henry  R. 
Wortblngton,  Frank  H.  Pond  representative,  bas  con- 
-  «h  tbe  pumping  i 
for  Tyler,  Texas. 


BUILDIXO. 


Pnor-oejAta  roa  Bucks.— Tbe  CincinnaU  Oa»  Light 
A  Coke  Company  will  receive  bids  up  to  Oct.  14,  foTSve 


LABOR, 

Tna  Board  of  Aldermen  of  tbla  city  bave  passed  a 

^Tjftt^iliii'i):'™"1*'0"''  Coleman  to 


pay  hie 


BnittoE  in  Lowell,  Maes—  Tbe  City  Council  has 

vottd  to  build  a  pile  ft- it  bridge  In  puice  of  tbe  \  r  t  t 

tScwting  bridge,  to  connect  CesilreviUe  with  tbe  main 
city.  Work  bas  ccrmmenced  on  the  peers  of  the  nrw 
Iron  bridge,  to  replace  the  Central  bridge,  recently 
burned. 

The  work  oo  the  new  Isridge  at  Sbrcveport,  La,,  Is 
bed  of  Red  River  at 


this  year. 


r  contract,  and.  taking  the  continent  together,  1  HE  work  oo  tbo  new  tmdge  at  run 
unreasonable  to  nipi.iw  that  we  are  under  i-rt-gtewiiiig  salisfartorily.  The  l»-l  ul 
i  for  tbe  cost  of  folly  la.MX)  miles  of  road  rlhreveiwrt,  by  tb-  way.  has  filled  In  7 
a  greater  extent  next  year,  and  so  on  as  long  I  last  week,  changing  from  81  ft.  to  1 4  ft. 


R  within  the 
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THE  CHANNEL  TUNNEL. 

BY  J.  i-'I-AKKT.  BAWIMUiW,  C.K.,  X.  X.,  T.O.B. 

(Bud  before  the  Mn-S«meil  Krcrlon  of  tkp  Brfmfe  Asao- 
eUtltm  Meet  na  nt  Soalhsmptas.) 
This  year  the  <  hxntlcl  Tunnel  Company  sought 
to  obtain  po»ir«  from  Parliament  to  enable  It  to 
make  a  tunnel  to  connect  thin  onuntrv  with  France 
'  ' a  railway  beneath  lite  Channel,  and  it  deposited 
--  and  prepared  a  ball  for  the  purpose.  The 
.eastern  Railway  Company  did  likewise. 
Neither  company  obtained  a  bearing  before  Par- 
liament; but  there  have  been  preliminary  inquiries 
by  the  government,  the  results  of  which  are  tliat 
they  have  announced  their  intention  of  robin  it  ling 
the  whole  question  to  a  anloct  committee  of 
both  limine)!,  to  !«•  appointed  early  in  the  neat 
session  of  Parliament.  The  Cluinnei  Tunnel  Co. 
had  pmpnsrd  to  make  a  tunnel  beginning  in 
Dover  and  |ias»mg  beneath  the  shore  Fine,  shout 
two  milra  eastward  of  that  town,  at  Fan  Hole, 
near  toe  South  Foreland.  The  Southeastern  Hall- 
way Co.'s  plana  showed  a  tunnel  beginning 
at  the  west  en  I  of  the  under  cliff,  which  liea 
lietwrrn  Folkstone  and  Abbott's  Cliff,  and  which 
waa  to  pass  beneath  the  adore  line  near  Shskcs- 
peare  Cliff  to  the  wetl  of  Dover. 

A  .Submarine  Continental  Railway  Company  waa 
Incorporated  thin  year  to  purchase  certain  i 


obtained  the  serviced  of  Mr.  Day,  an  accomplished 
geologist,  and  who  gpeat  several  months  in  that 
year  in  examining  and  surveying  the  cretaceous 
and  underlying  beds  on  the  English  and  French 
coast*. 

To  supplement  Mr.  Day's  work,  in  so  for  as  it 
related  to  the  Channel,  Sir  John  Hawkshaw  era- 
ployed  Mr.  H.  M,  Brunei  to  take  soundings  acnau 
the  Channel,  and  to  ascertain,  as  far  as  possible, 
the  natute  of  the  material  forming  the  bottom  of 
the  m  il.  An  apparatus  was  devised  for  the  pur- 
pose, by  racsuu  of  which  specimens  of  the  sea  bed 
were  obtained.  It  was  found  that  insU-nd  of  the 
sea  bottom  being  composed  of  loose,  transported 
material,  it  waa  mostly  formed  of  rocks,  in  n'/u, 
similar  to  those  seen  on'  the  adjoining  coasts. 

This  marine  survey  carried  out  in  1863.  1806,  de- 
termined the  continuity  of  the  upper  cretaceous 
beds  across  the  Channel.  It  was  still  necessary  to 
ascertain  whether  the  thickness  of  the  lower  beds 
of  chalk  which  had  been  measured  In  the  cliffs  on 
both  coasts  where  all  the  beds  are  exposed  was 
maintained  after  the  lower  beds  dutapueared  be- 
neath the  sea.  Accordingly,  Sir  John  Hawkshaw 
determined  to  liore  through  the  chalk  at  two 
points  on  the  English  and  French  coasts  respect- 
ively. In  this  costly  operation  Im>  was  assisted  by 
the  late.  Mr.  Brassy,  Mr.  Wytbes  and  Mr.  Esston. 
The  points  selected  for  the  boring  was  St.  Mar- 


have  been  carrying  on  experimental  works  between 
Folkstone  and  Dover,  Tliey  have  sunk  two  shifts, 
one  near  Abbot's  Cliff  and 'one  near  Shakespeare 
Cliff.  A  third  shaft  is  being  sunk  to  the  east  of 
Shakespeare  Cliff.  Headings  have  been  driven, 
from  the  two  first  shafts,  in  directions  more  or  leas 
parallel  with  the  cliff  in  the  lower  beds  of  gray 
chalk. 

In  a  few  words,  the  following  U  a  summary  of 
our  geological  knowledge  of  the  question,  as  re- 
gards the  chalk.  Identical  beds  of  chalk  are  ex- 
posed above  the  gault,  in  the  cliffs  on  the  two  shies 
of  the  channel.  ThetiC  beds  are  on  the  two  shores 
similar  in  composition,  contain  similar  fossils  and 
vary  but  little  in  thickness.  Taken  as  a  whole, 
thev  have  a  slight  dip  to  [he  northeast.  Tbry  have 
been  found  to  |kus  uninterruptedly  across  the  bed 
of  the  channel,  on  which  the  sections  cut  obliquely 
through  them  are  exposed  in  hands  stretching 
from  shore  to  shore.  Borings  hnveshown  that  the 
lower  beds  increase  rather  than  diminish  in  thick- 
ness as  they  dip  below  the  sua  level  to  the  east- 
ward of  their  outcrop. 

Jtoift'oN  nmf  J.ine  of  Tunnel. — It  will  lie  neces- 
sary to  assume  certain  requirements  to  he  fulfilled 
by  the  tunnel  before  proceeding  to  discuss  on 
what  line  it  will  be  best  to  make  it.    I  shall  ns- 


1st.  That  it  will  communicate  with 


rig  /. 


Fta.  *■  stir/om  a*  iw(«'i.l 
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belonging  to  the  Southeastern  Railway,  consisting 
of  two  shafts  sunk  on  the  foreshore  near  Abbots 
Cliff  and  Shakespeare's  Cliff  in  the  lower  beds  of 
the  chalk  and  a  mils  or  thereabouts  of  headings 
driven  in  the  lower  beds  of  the  same  formation. 

The  Channel  Tunnel  Company  was  incorporated 
ten  years  ago— in  January,  1973— when  it  had  al- 
ready existed  in  llie  U  m  ambitious  form  of  a  com- 
mittee for  four  years,  and  it  ooni|iriseM  among  its 
supporters  and  advisers  those  who  nearly  17  years 
ago  carried  out  the  first  practical  investigations, 
bulb  geological  and  engineering,  which  were  un- 
dertaken with  the  view  to  ascertain  where  and  bow 
a  tunnel  could  be  made  underneath  the  Channel. 
Geological  surveys  were  then  mode  which  deter- 
mined the  identity  of  the  beds  on  the  two  sides  of 
the  Channel.  The  continuity  of  the  saute  beds 
across  the  bottom  of  the  Channel  was  determined 
by  a  sounding  apparatus  w  Inch  brought  up  speci- 
mens from  the  bottom.  The  thickness  of  the  chalk 
was  obtained  by  borings  300  ft.  deep  made  through 
it  on  the  two  oasts,  and  a  machine  made  by  Mr. 
Burnlon  for  excavating  chalk  was  tented  and  was 
found  to  work  as  rapidly  and  as  efficiently  aa  the 
machine  lately  used  between  Folkestone  and 
Dover,  of  whichsu  much  has  been  said,  all  the 
geological  work  was  done  in  the  years  18M-07.  The 
machine  was  tested  in  1870. 
Monsieur  Thomcdc  Osmoud  was  the  first  vngi- 
r  who  worked  at  the  geological  part  of  the 


neer  who  worked  at  the  gi-oiogical  part  of  the 
question.  He  propined  in  l«66  to  make  a  tunnel 
under  the  Varne  from  Folkstone  to  Cape  Oris  Ncx 
through  tlie  WcaUen  and  Oulitic  formations. 

For  some  years  before  thi>  time  Sir  John  Haw  k- 
shaw bad  been  considering  the  practicability  of  a 
tunnel  under  the  Channel,  and  early  in  1864  he 


caret's  Bav  in  England,  distant  four  miles  east  of 
Dover,  and  about  eight  miles  f  ist  of  the  out-crop 
of  the  lowest  chalk  beds  on  the  coast,  and  Fvime 
Mouron  in  France  miles  east  of  Calais  and  four 
mile*  east  of  the  out  crop  of  tin-  same  beds  in  the 
French  coast.  These  borings  showed  that  the 
thicknrss  of  the  lower  chalk  dues  not  diminish  to 
any  extent  as  we  follow  it  eastward  from  tlie  out- 
crop. In  1887  Sir  John  Hawkshaw  prepared  plans 
for  the  Anglo-French  Cbnmitteo  in  corojunction 
with  Mr.  Bru niece  and  M.  Thome  do  Gsmoud, 
showing  a  tunnel  from  St.  Margaret  Ray  in  Eng- 
land to  Fcrmn  Mouron  in  France.  In  1808  the 
Anglo-French  Committee  applied  for  a  conces- 
sion from  the  French  government  and  a  commis- 
sion was  appointed  that  year  in  France  to  examine 
the  question.  After  various  inquiries,  and  a  king 
curnnpondence  between  tbe  two  governments,  a 
concession  was  obtained  in  France  in  IK75,  by 
which  the  French  company  were  bound  to  spend 
£80,000.  in  preparatory  works,  the  conduct  of 
which  was  intrusted  to  a  committee  presided  over 
by  M.  Ijivalley,  so  well  known  in  connection  with 
tbe  Sues  Canal  works.  In  addition  to  a  new 
marine  survey  made  by  the  company,  a  second 
boring  was  made  »t  Sangatte,  and  the  results  of 
this  work  were  published  in  1976-77,  in  the  form 
of  rci/orts  with  maps  and  sections,  Since  then 
the  company  have  sunk  two  shafts  a  little  to  the 
west  of  Sangatte,  and  have  driven  some  abort 
headings  different  directions  through  the  lower 
beds  of  the  lower  chalk,  and  they  are  now  driving 
two  longer  headings  by  machinery.  Tbia  is  being 
done  for  tbe  purpose  of  denning  tbe  position  of 
the  gault  and  lower  beds  of  chalk. 
Since  1680  the  Southeastern  Railway  Company 


railways  in  the  ordinary  way,  by  continuous  rail- 
way ,and  not  as  has  been  suggested  by  shafts  and 
hydraulic  lifts. 

3d.  It  will  be  provided  with  a  means  of  drainage 
by  gravitation  to  the  el-ore.  That  is.  the  water 
met  with  in  the  tunnel  should  be  able  to  flow  by 
gravitation  from  tbe  summit  level  in  mid  channel 
to  the  shores  of  the  two  countries.  This  is 
necessary  for  safetv  during  construction  and  for 
dminage  aflvrwurti. 

3d.  The  tunnel  will  be  made  for  two  11 
way,  and  be  so  designed  aa  to  be  capable  of  being 
worked  by  ordinary  locomotives. 

lib.  The  gradient  will  Is-  nowhere  worse  than 
about  1  in  80. 

Sib.  Geology  has  told  us  the  kind  of  strata 
which  will  be  met  beneath  the  channel.  The  ex- 
perience of  engineers  gained  in  past  works  can 
alone  determine  through  which  of  these  strain, 
and  through  what  part  of  them,  it  will  be  best  to 
pass.  Before  attempting  to  do  so  due  considers- 
ti-ni  shoul  I  l»-  given  10  the  following  questions: 

1st.  Wbat  are  the  military  requirements  with 
regard  to  the  tunnel  ? 

M.  Where  must  the  tunnel  end  Inland,  in  order 
to  give  tbe  best  accommodation  to  existing  rail- 
ways f 

ad.  What  arc  the  roost  favorable  strata  for  the 
tunnel  works; 

4th.  On  what  line  w  ill  any  error  in  our  geo- 
graphical calculations  be  of  leosi  moment? 
line?  tb  ah  r      pracllt  d  sub-marine 

The  point.-  where  the  tunnel  can  uiss  under  the 
shore  line  in  Francs  ate  limited  by  geological 
conditions  to  the  pan  of  tlie  coast  which  lies  be- 
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Moornojn  tb«  f Mt  (where  the  |  needless  to  nj  that  no  railway  tunnel  could 


made  in  1M7),  and  Sangatte  on  the  driven  al> 


i  top  of  the  bed,  following  all  its 


a  distance  of  about  two  mile*.   The  errantry  flcixurr*.       us,  if  the  evidence  from  the  perme 

for  some  way  inland  throughout  thin  distance  w  ability  of  the  strata  on  land  proves  anything,  it  is 

low  and  flat,  and  probably  looking  to  military  re-  that  a  tunnel  driven  in  the  lowest  beds  of  chalk 

quirements,  or  to  communications  with  existing  must  come  very  near  a  bed  from  which  large 

railways  alone,  it  is  not  very  material  within  these  springs  are  discharged  on  land,  and  that  it  will 


limits  where  the  tunnel  first  reaches  the  coast 
case  is  very  different  on  the  English  coast.  G 
cal  conditions  will  admit  of  the  tunnel 


The 
eologi- 

cal  conditions  will  ad  ml  t  ot  ine  tunnel  passing  under 
the  shore  line,  any  where  between  St.  Margaret's 
Bay  on  the  east  and  Shakespeare  Cliff  on  the 
west,  a  distance  of  4^  miles.  With  the  exception 
of  the  valley  of  the  River  Dour,  which  enters  the 
sea  at  Dover,  the  land  along  this  part  of  the  coast 
is  high,  bounded  by  chalk  cliffs  from  200  ft,  to 
fcN)  ft.  high. 

Such  being  the  nature  of  the  coast  there  are 
mil  v  three  places  where  the  exit  from  the  tunnel 
can  be  made:  In  the  valley  of  the  Dour  near 
Dover,  inland  in  the  chalk  escarpment  to  tbe 
mouth  of  Folkestone,  and  in  the  landslip  between 
Abbots'  Cliff  and  Folkestone;  and  physical  and 
military  considerations  exclude  the  two  latter. 
The  exit  at  the  first-named  place  can  be  placed  at 
a  moderate  height  above  high  water  level,  which 
i  a  shorter  length  of  tunnel,  and  better  gradi- 
etween  the  tunnel  mouth  and  the  lowest 
t  of  the  line  beneath  the  sea.  It  can  he  placed 
rr  within  or  without  the  fortifications,  as  the 
military  authorities  may  require;  and,  as  the  exist- 
ing i  ail  ways  terminate  at  Dover,  they  can  with 
9  be  connected  by  short  railways  with  tbe  tun- 


probably  have  to  pus  into  this  bed.   I  may  here 


that  it  is  a  fallacy  to  suppose  that  if  a 
heading  were  driven  across  the  channel  in  one  hod 


it  would  prove  that 
line  mm 


I,  large  quail 
adj< 


The  plane  deposited  by  the  Channel  Tunnel  Com- 
pany this  session  show  the  sea  tunnel  to  begin  at 
Kan*  Hole,  which  lies  a  short  distance  to  the  west 
of  the  South  Foreland  lighthouse.  The  first  line 
laid  down  by  Sir  John  Hawkahaw  in  1807  left 
our  coast  at  the  same  point.  It  was  afterwards 
moved  to  6*.  Margaret's  Ray,  further  to  the  east, 
and  was  so  shown  in  the  plana  on  which  ths 
French  concession  was  obtained.  In  both  cases 
the  tunnel  was  shown  to  paaa  in  a  direct  line  to 
the  Ferme  Mouroo  in  France. 

Now,  a  line  drawn  from  a  point  about  half  a 
mile  to  the  east  of  Fan  Hole  to  a  point  about  half 
a  mile  to  tbe  west  of  the  French  works  at  Sangatte, 
is  tbe  shortest  line  between  the  two  countries, 
measured  from  low  water  to  low  water,  and  is 
about  20U  miles  long.  From  the  Fan  Hole  to  the 
Ferme  Mouroo,  in  a  direct  line,  is  t\%  miles,  and 
from  the  same  place  to  the  boring  made  in  1876, 
near  Sangatte,  is  W%  miles  (line  No.  1.  Fig.  1, 
page  282).  Practically,  this  last  is  as  short  aline 
as  can  well  be  obtained.  For  to  move  the  point  of 
departure  eastward  in  England  would  be  to 
lengthen  tbe  land  tunnel  in  order  slightly  to 
shorten  the  sea  tunnel,  and  geological  conditions 
prevent  our  moving  the  line  further  to  Ibe  west  in 
France. 

As  we  move  the  point  of  departure  on  the  Eng- 
lish coast  to  the  west  we  increase  the  length  of 
the  most  direct  line  to  the  French  coast,  and  aa  we 
more  It  to  the  west  of  Dover  this  length  is  rapidly 
the  tunnel  cannot  be  made  in  a 


IBOTWltU.    lor  Ul< 

straight  line  from  any  point  in  England  west  of 
Dover,  but  roust  be  made  in  a  curve  deviating 
considerably  from  the  most  direct  line.  Thus 
from  Fan  Hole,  or  thereabouts,  the  shortest  line 
for  the  sea  tunnel  is  obtainable;  again,  as  Fan 
Hole  is  distant  a  little  over  two  miles  from  Dover, 
it  la.  at  the  mlnlmnni  distance,  required  to  pass 
with  a  gradient  of  I  in  80  from  tbe  mouth  of  the 


)  the  required  depth  below  tbe  shore  line, 
and  thus  we  get  the  shortest  possible  land  tunnel. 
I  think  that  so  far  it  has  been  shown  that  every- 
thing is  in  favor  of  the  tunnel  terminating  in  tbe 
valley  of  the  Dour  and  passing  beneath  tbe  shorn 
line  near  Fan  Hole.  It  remains  to  be  seen  how 
far  these  advantages  are  outweighed  by  any  geo- 
logical conditions  afforded  hy  the  Folkestone  route. 


without  meeting  with  water, 

a  tunnel  could  he  driven  on  the  same  line  equally 
free  from  water.  The  vertical  depth  of  a  beading- 
Is  only  7  ft.,  that  of  the  excavation  for  a  tunnel 
would  be  at  least  four  times  that  depth.  In  the 
Severn  Tunnel  works,  headings  have  been  driven 
in  perfectly  dry  strata,  yet,  when  the  same  have 
heen  enlarged  for  the  full  sized  tunm 
titles  of  water  have  been  met  with  in  th 
ing  strata. 

The  work,  which  has  tested  to  the  fullest  our 
power  to  tunnel  through  the  wettest  parts  of  tbe 
chalk  is  the  Brighton  intercepting  sewer,  fnr 
which  Sir  John  Hawkshaw  was  engineer.  The 
main  sewer  is  more  than  seven  miles  long.  The 
outfall  is  nlneed  on  the  coast,  about  four  miles  to 
the  cs»t  of  Brighton:  and,  throughout  a  distance 
of  about  four  and  a  half  miles,  a  tunnel,  from  8 
ft.  to  10  ft.  in  diameter,  was  excavated  in  tbe 
upper  chalk,  along  the  base  of  the  cliff,  and  close 
to  the  shore.  Being  below  bighwnter  level,  it  cut 
through  all  the  fissures  which  discharge  the  drain- 
age of  a  large  tract  ot  inland  chalk  country.  The 
greatest  quantity  of  water  pumped  at  oat  time 
was  10,000  gallons  a  minute,  or  600,000  an  hour; 
many  other  examples  might  be  given,  but  none  so 
striking  aa  the  above.  It  may  be  urged  that,  by 
going  below  the  levels  reached  by  the  above 
works,  more  water  would  have  been  obtained,  hut 
that  by  no  means  follows.  The  Brighton  sewer 
works  must  have  Intercepted  most  ot  the  hind 
drainage:  by  going  deeper,  some  water,  stored  in 
cavities  below  sea  level,  might  hare  been  pumped. 
But  the  supply  depends  not  on  the  quantity  stored, 
but  upon  the  fate  at  which  the  fissures  can  deliver 
it.  Fissures  there  are,  or  they  have  been,  at  all 
depths;  but,  as  the  circulation  is  not  so  rapid 
in  the  deeper  ones,  they  are  more  liable  to  be 
choked  by  sedimentary  and  crystalline  deposits. 
Deep  mines  are  often  very  dry  ones. 

Before  leaving  tbe  subject  of  the  quantity 
of  water  found  *Xi  carrying  out  particular 
works,  I  will  refer  to  two  tunnels  now  in  progress, 
although  tbey  are  not  being  made  in  the  chalk 
formation, 

Tbe  Mersey  Tunnel  will  connect  Liverpool  and 
Birkenhead  by  mean*  of  a  railway.  It  is  two  and 
a  quarter  mile*  long,  of  which  nearly  three-quar- 
ters of  a  mile  is  beneath  the  Mersey.  Shafts  nave 
been  sank,  and  a  heading  has  been  driven  for  a 
quarter  of  a  mile,  and  the  main  tunnel  for  900  yds. 
through  the  pebble  beds  of  the  new  red  sandstone. 
Mr.  Brunlees  tells  me  that  the  greatest  quantity  ot 
water  pumped  amounted  to  6,000  gallons  s  minute. 
This  quantity  is  being  gradually  reduced  by  lining 
and  tubing.  The  Severn  Tunnel  will  be  tlie  long- 
est railway  tunnel  in  England,  in  all  four  and  a 
half  miles,  in  length;  and  it  is  the  only  railway 
tunnel  which  can  claim  to  be  submarine.  It  passes, 
for  two  and  a  halt  miles,  below  a  tideway  where 
there  is  a  rise  of  tide  of  40  ft,  and  a  depth  of 
water  at  high  water  of  SO  ft.  in  the  deepest  part 
of  the  channel.  It  passes,  for  a  considerable  por- 
tion of  its  length,  through  the  Permian  red  marl, 
which  baa  many  points  of  resemblance  to  tbe 
chalk.  The  marl,  which  is  in  nearly  horizontal 
beds,  is  much  fissured,  and  from  these  fissures,  as 
well  as  from  spaces  between  the  planes  of  bedding, 
much  water  is  discharged.  At  trie  English  end  of 
the  submarine  part  of  the  tunnel,  for  some 
diatancr,  there  is  only  from  86  ft  to  40  ft. 
of  this  open-Jointed   red  marl  above  the  brick 


A  tunnel  can  be  made  from  Fan  Hole,  in  a  direct 
line  to  the  French  coast,  wholly  In  tbe  upper  part 
of  the  lower  chalk,  without  flints,  as  will  be  seen 
from  the  section  of  line  No.  1  of  tbe  plan;  but,  as 
has  been  already  stated,  a  tunnel  could  be  made 
from  the  same  place,  if  it  were  advisable,  for 
nearly  three-quarters  of  the  w  hole  distance,  in  the 
lowest  beds  of  gray  chalk.  To  do  this,  it  would  be 
necemsry  to  curve  the  line  of  tunnel  south  wards 
after  leaving  the  shore,  and  then  eastwards,  as 
shown  on  the  plan  in  line  No.  8.  This  would 
make  the  sea  tunnel  nearly  one  and  a  half  miles 
longer  on  line  No.  8  than  on  line  No.  1.  That  is, 
the  certain  immediate  cost  of  making  one  and  a 
half  miles  of  tunnel,  with  tbe  prospective  disad- 
vantage of  one  and  a  half  miles  more  sea  tunnel, 
to  work,  maintain  and  ventilate  woulc" " 
to  save  the  cost  of  possible  excess  of 
the  one  route  over  the  other. 

It  is  important  to  consider  on  what  line  an  error 
in  our  geological  calculation*  will  U-  of  least  mo- 
ment to  our  tunneling  operation*.  The  map  and 
sections  to  which  I  have  referred  are  all  baited  ou 
the  result  of  the  French  company  b  work.  Tbe 
marine  and  geological  survey  was  made  with  care 
and  precautions,  such  aa  were  probably  never  be- 
fore taken,  and  is  an  admirable  piece  of  work.  As 
long  as  it  deals  with  the  surface  of  the  sea  bottom, 
tbe  reports  and  accompanying  pinna  and  section* 
pmhnhlv  tell  us  a  true  story,  on  which  we  may 
!  rely,  tint  when  we  pass  from  the  surface  of  the 
'  sen  bed  to  the  strata  beneath,  we  go  from  facta  to 
'  conjectures.  A  longitudinal  section  down  the 
;  centre  of  the  Channel  shows  the  chalk  from  where 
it  begins,  at  the  out-crop  of  the  gault,  dipping  at 
first  rapidly  beneath  tbe  sua,  Uie  dip  gradually  di- 
minishing a*  we  go  eastward.  Now  the  part  of 
this  section  in  which  error  is  moat  likely  to  be 
found  is  in  tbe  curve  which  denotes  the  base  of 
the  chalk  near  the  outcrop.  For  the  curve  show- 
ing the  base  of  tbe  chalk  depends  not  only  on  the 
position  of  the  line  on  the  man  which  shows  the 

i unction  of  the  chalk  and  gault,  which  is.  proba- 
cy, in  the  main,  correctly  plotted,  but  also  on  the 
linn  which  shows  the  Junction  of  the  two  lowest 
bed*  uf  chalk  of  the  French  geologists  (Crnie  ds 
Rouen  and  Craie  Moyenne).  It  would  be  very 
rash  to  take  this  last  line  aa  other  than  approxl- 
imate,  yet  all  it  could  tell  us  if  it  were  correctly 
plotted  would  be  tbe  dip  of  the  base  of  tbe  chalk 
close  to  the  sea  bed  .  and  even  to  get  that  we  should 
have  to  assume  the  thickness,  of  the  Craie  de 
Rouen  from  its  ascertained  thicknees  on  tbe  two 
coasts.  Ot  the  dip  a  short  distance  below  tbe  sea 
bed  we  really  know  nothing,  and  tbe  curve  indi- 
cating it  must  he  imaginary.  If  tbe  tunnel  is  jo 
follow  the  lower  beds  of  chalk  it  will  have  to  be 
near  this  curve  line,  and  any  variation*  in  the  curve 
will  necessitate  deviations  in  the  lineot  the  tunnel, 
so  that  it*  length  might  be  largely  increased.  This 
continual  deviation  of  hoe  would  add  much  to  the 
difficulties  of  construction.  Again,  tbe  lower  beds 
in  which  the  tunnel  is  placed,  and  the  nearer  to  the 
outcrops  of  those  lied*,  the  great erw ill  be  tbe  r  si  of 
water  finding  its  way  along  the  planes  of  bedding 
from  the  outcrop.  As  we  pass  from  the  outcrop 
of  tbe  base  of  the  chalk  and  the  gault  in  an  east- 
erly direction  along  the  t  hannel  the  chalk  in- 
creases in  thickness.  On  line  No.  1  tbe  chalk  is 
480  ft.  thick,  while  on  lines  Noa.  8  and  8  it  is  only 
835  ft.  thick,  and  with  the  same  thickness  of  chalk 
over  the  tunnel  there  would  on  line  No.  1  be  348 
ft  more  below  the  tunnel.    I  have  given  a  third 


across  tbe  Channel  along  lb< 
8  on  the  plan,  and  tbe  position  of  a  tunnel  is  shown 


The  only  reason  which  has  been  given  for  taking  I  work  of  the  tunnel,  which  is  already  finished 
the  tunnel  under  the  shore  line  to  the  west  of  where  the  cover  is  thinnest  Salt  water  flows 
Dover  is,  that  by  so  doing  it  can  be  made  wholly  >  freely  into  tbe  work ;  and,  to  *how  bow  tbe  water 


in  the  lowest  beds  of  chalk.  It  is  asserted  that  no 
water,  or  very  little,  will  be  found  in  these  lower 
beds.  Now  what  are  the  facta?  We  are  told  that 
little  water  is  found  in  the  beading  from  Shake- 
speare Cliff.  That  may  be  so,  aa  far  as  it  has  gone. 
In  the  heading*  driven  at  Sangatte,  in  the  corre- 
'  t  beds  in  Prance,  water  i.  met  with  flow- 
.  fissures  at  the  aides  and  bottom,  and  not 
I  to  one  place,  but  throughout  the  heading*, 
antlty  which  I  saw  was  not  large — the 
:  spring,  perhaps,  80  gallons  per  minute— but 
it  is  enough  to  prove  thai  those  beds  are  not  im- 
permeable; and  no  one  can  assert  that  where  small 
water-bearing  fissure*  exi*t  larger  ones  may  not 
be  met  with.  It  is  fair  to  conc  lude,  from  all  avail- 
able evidence,  that,  on  the  French  aide,  water  might 


channels  are  discemnei-tud,  salt  and  fre»h  wnter 
have,  in  some  oases,  flowed  from  adjoining  fissures, 
and  the  fresh  water  has  been  allowed  to  flow,  for 
drinking  purpose*,  through  pipes  built  into  tbe 
brickwork.  The  largest  quantity  of  water  has 
been  met  with  on  the  land  portion  of  tbe  tunnel: 
and  the  largest  spring  met  with  was  in  the  land 
tunnel.  It  discharged  5,000  gallons  a 
burst  suddenly  into  a  heading,  which  had 
driven  for  over  1,000  ft.  in  millstone  grit  with- 
out meeting  with  any  water.  If  tbe  heading  had 
been  driven  at  a  level  of  10  ft.  lower,  the  spring 
would  have  been  avoided  in  the  heading,  but 
would  have  been  met  with  when  it  was  enlarged 
to  the  foil  size  of  the  tunnel.  The  total  quantity 
of  water  now  being  pumped  Is  between  7,000  and 
be  met  with  largely  60  ft.  above  the  green-sand,  or  I  W.000  gallons  a  minute.  The  examples  I  have 
allowing  38  ft.  tor  the  depth  occupied  by  the  tun-  given  show  that  engineering  works  need  not  be 
nel  and  it*  masonry,  34  ft  only  above  the  tunnel,  '  stopped,  even  by  large  quantities  of  water;  and, 
supposing  it  to  lie  driven  continuously  along  the  much  as  we  know  of  the  chalk  and  its  water-bear- 
top  of  the  green -sand.  On  the  English  side,  as  the  I  ing  qualities,  there  is  nothing  to  show  that  wnter 
water  la  found  only  88  ft  above  ths  green- )  would  be  met  with  in  such  large  quantities  as  to 
and,  the  top  of  the  ^tunnel  would  be   in  this  stop  tunneling,  even  in  Jthe  upper  chalk  with  j 


on  it  in  continuation  of  that  shown  on  the  s 
deposited  by  tbe  South-Eastem  Railway  Company. 
This  tunnel  does  not  keep  wholly  in  the  lower  beds 
uf  chalk,  so  that  it  does  not  fulfill  the  requirements 
which  a  tunnel  beginning  to  tbe  westward  of 
Dover  should.  That  It  may  do  so  one  of  two 
things  must  be  done  :  the  line  of  the  tunnel 
shown  on  the  plan  must  be  depressed  some  150 
feet,  so  that  it  may  follow  tbe  lowest  beds  across 
the  depmsKinn  *hown  in  the  section,  or  are  must 
bend  the  line  No.  8  shown  on  ths  plan  more  to  the 
west,  so  as  to  follow  the  lower  beds  of  chalk,  where 
they  are  found  at  a  higher  level  nearer  to  their 
outcrop.  The  first  course  would  render  it  impas- 
sible to  make  a  drainage  heading  to  tbe  shore  in 
the  chalk,  for  the  tunnel  would  be  so  low  at  its 
lowest  ixrint  that  it  would  not  be  practicable  (0  ob- 
tain a  fall  in  the  chalk  to  the  shore.  Thisdrainsge 
heading  has  been  already  slated  to  be  a  necessity. 
The  alternative  remains,  but  it  would  make  the 
submarine  tunnel  at  least  one  mile  longer  than 
line  No.  8,  which  is  already  three  miles  longer  than 
line  No.  t  from  Sangatte.  That  is  to  say,  to  avoid 
passing  for  a  few  milrs  out  of  the  lowest  beds  of 
chalk,  the  total  length  of  the  tunnel  would  be  in- 
creased by  nearly  four  miles,  beside  incurring  the 
other  disadvantage  of  the  Folkalone  route.  Four 
miles  of  sea  tunnel  would  not  cost  far  short  of  a 
million,  an  amount  which  would  pay  for  4.000 
honu*-|M>wcr  at  work,  night  and  dav,  pumping  for 
nearly  seven  years — a  power  which  would  raise 
more  than  40.000,000  gallons  each  twenty-four 
hours.   In  decidlnc  on  tbe  best  linn  for  thc'Chan- 
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met  with  u  but  on  of  many  factor*  to  be  takeu OOLONKI.  WARING  AND  PHILADELPHIA  1 
into  account.   The  Folkestone  rout*  would  sacrifice  \  HK W  ERA!  IK. 

all  those  of  known  value  for  the  ont>  of  which  the  ■   

value  is  least  certain.     No  tunnel  will  mtr  be '.    .  .    ,.  .  „.  „ 

drlveu  under  the  Channel  without  meeting  with  |  f  n  rwponw  toan  tnyltatio^n  byth^F.nanceCoiu- 
aoroe  water,  and  an  attempt  to  make  on*  without  ","«"'  ?'  V0""1'1"'  Co1'  Omtge  E-  Wormy,  of 
ample  preparation,  for  dealing  with  a  large  qu»n  ^*«»,r'mll)'!  "P1"1  ,•■"}  SP"U'1  **™*  "'the; 
tily  of  water  wUI  only  lead  io  waste  of  money  and  !  <^""»"  0»lve,  »PI*«w|  them  last  night  that ! 

perhap*  failure.  I  |B*J  ">l«ht  have,  the  belter  opportunity  to  jstdge  | 

•r,  ,  .,     .     ,  ....  of  the  fes^hility  of  the  ordinance,  now  nnder  cou- 

Tbe  following  is  a  summary  of  the  advantages  .iderstion.  which  provide,  for  lite  employment  to  I 
aakijig  the  tunnel  in  a  direct  |  jn~ct  the  sewerage  system  of  the  city  and  report 
Hangatta :  the  shortest  sea  j  |lJa?,  ,or  iuj  improvement. 


<ile  to 


to  be  obtained  by 
line  from  Fan  II 

fJI.^*0"  \ U  hdiiU,.,in'rl  *l  by.  ?"/  'inr;  •  I '  Upon  beinK  intioduicd  by  Chairman  Cloy.  Ool 
KTwaU.rthicltiuM.of  chalk  through  which  to  tun-  ]  Wan„K  „u,|  that,  except  through  privata  kiter.. 

he  had  had  no  knowledge  of  the  ordinance  until 


net;  the  b*sx  termination*  for  effecting  junct 
witn  the  existing  Bogliah  railways;  a  termination 
affording  facilities  for  defense  at  a  leas  coat  than 
elsewhere.  No  certain  advantage  can  be  claimed 
for  the  Folkestone  route,  and,  as  compared  with 
the  route  to  the  east  of  Dover,  It  ha*  the  following 
disadvantages:  The  aea  tunnel  must  be,  at  leist, 
throe  milea  longer;  the  land  tunnel  intuit  be  four 
miles  longer,  unlets  the  mouth  is  placed  in  the 
Folkestone  landslip;  the  chalk  on  the  line  of  tun- 
nel will  b«>  only  half  the  thickness— in  round  num- 
bers. *S0  ft.  against  600  ft. ;  it  will  emerge  near  no 
fortifications,  nor  can  it  be  connected  with  the 
London.  Chatham  ft  Dover  Railway  Cornf-iny 's 
line  at  Dover;  further,  this  tunnel  must  be  made, 
for  a  great  part  of  ita  length,  near  the  outcrop  of 
the  cluil  It  on  the  set.  bed  which  should  be  avoided. 

fenfilafioN. — It  may  he  taken  as  an  accepted 
fact  that  a  Channel  tunnel  worked  by  an  ordinary 
locomotive  would  require  artificial  ventilation. 
The  matter  was  discussed  at  some  length  at  a 
meeting  of  the  Institution  of  Civil  Engineers  in 
1878.  when  Mr.  Morrison  read  a  paper  on  the  sub. 
ject.  Moat  extravagant  estimates  were  then  made 
of  the  number  of  home-power  required  to  ventilate 
the  tunnel.  The  paper  itself,  and  an  account  of 
the  discussion  which  followed,  will  be  found  in  the 
Minute*  of  thr  Proceedings  uf  the  Institution  of 
Civil  Engineers.  If  the  attempt  be  made  in  a  tun- 
nel 10  mites  long  to  create,  artificially,  a  sufficient 
velocity  in  the  air  lo  maintain  it  in  a  state  of 
even  comparative  purity,  the  difficulties  will  be 
found  to  be  very  great;  but,  if  it  be  divided  into 
sections,  each  five  miles  lung,  and  these  section*  be 
treated  separately,  the  dilHcultir*.  in  a  grrat 
measure,  disappear.  The  distance  between  the 
ventilating  shaft*  on  line  No.  1  would  be  about  21 
miles;  but  lo  simplify  the  calculations,  assume  a 
tunnel  80  miles  long,  with  descending  gradienis  of 
I  in  80  to  points  distant  S  mill  s  from  each  shoie, 
and  rising  from  tlienoe  of  1  In  1,000  for  the  .1  miles 
to  the  ut-nier.  The  drainage  headings,  rach  with 
a  falling  gradient  of  1  in  1.000  to  the  pumtHUg 
shafts  on  the  shore,  will  begin  at  the  lowest 
pointa  of  the  tunnel,  midway  between  tbe 
centre  and  the  abnrrs  where  the  two  gradients! 
meet.  If  the  main  tunnel  b:'  circular,  with  an  in- 
ternal diameter  of  90  ft.  and  an  area  of  470  sq.  ft. 
above  rail  level,  air  passage*  may  be  formed  below 
tbe  rails,  having  an  aggregate  area  of  1M  s»i.  ft.  I 
The  drainage  heading  may  also  be  circular,  with 
an  icternnl  diameter  of  IT  ft.,  and  a  sectional  area 
of  337  aq.  ft.  This  will  not  be  much  in  excess  of 
what  is  required  during  tbe  construction  of  the 
tunnel,  for  the  greater  part  of  the  material  exca- 
vated and  materials  for  construction  will  be  taken 
out  nod  in  through  the  drainage  heading.  If  air 
ia  now  drawn  out  of  tbe  drainage  heading  with  a 
velocity  of  10  miles  an  hour,  it  will  produce  a 
velocity  in  the  tunnel  of  2.4  miles  an  Itour,  sup- 
posing tlie  air  exhausted  from  tbe  tunui-l  to  he 
replaced  at  the  shore  ends  from  the  shaft*,  and  at 
the  center  from  the  air  passage*  below  the  rail*. 
If  48  trains  pass  through  the  tunnel  in  S4  hours,  at 
intervals  of  half  an  hour,  the  air  will  remain  pure 
at  the  shore  ends  and  in  tbe  center.  Between 
those  puiut*,  the  quantity  of  carbon*  acid  in 
excess  of  that  normally  contained  in  air, 
it}i  parts  per  10.000  of  air),  will  gradually  in- 
crease, until  it  reaches  a  maximum  at  the  point* 
midway  between  the  center  of  the  tunnel  ana  each 
shore,  where  it  will  amount  to  parts  pet  10,- 
000  in  excess,  or  IC4  ports  altogether.  Tbe  aver- 
age condition  throughout  the  tunnel  will  be  4.84 
parts  in  excess,  or  O.rM  parts  in  all.  Dr.  Angus 
Smith,  in  Ilia  work  on  air  and  rain,  states  that  in 
his  own  study  he  found  10.4  |xirts  of  carbonic  acid 
per  10,000  parts  of  air.  In  theater*  it  has  been 
found  to  vary  from  20  to  8S  parts;  In  the  Chan- 
cery Court  between  IV  and  20  parta;  and  (he  air  in 
a  first-class  carriage,  between  Oower  street  and 
Kink's  Cross,  with  the  windows  open,  contained 
22.5  parts  per  10,000  of  air.  Thus  It  will  be  wen 
that  if  mien  a  state  of  things  as  ia  described  above 
<-ould  be  maintained  in  the  tunnel,  there  could  lie 
no  cause  of  complaint.  To  do  this  in  a  tunnel  20 
miles  long  would  require  460  effective  horse-power, 
r-r  230  effectivo  horse-power  In  each  country.    Io  j .  , 

a  tunnel  in  a  direct  line  between  Fan  Hole  and  I  minatlng  gas  very  of  ten  escapes 
Sangatte  less  than  900  effective  horse-power  would  1  into  tbe  sewers,  and  most  of  the 
suffice.   The  cost  of  keeping  this  amount  of  horse- 1  apparently  due  to  that  cause, 
power  at  work  would  bo  a  mere  fraction  of  the  1    "The  gas  mains  should  not  be  permitted  to  run 
workiug  experus-s  of  Ibn  tunnel,  which,  for  inunv  through  the  sewers.     I  see  no  objection,  in  so  far 
»ea*>ns,  should  not  be  a*  heavy  as  those  of  other  Ub  the  purity  of  the  water  is  concerned,  in  run- 
nea.  I  ning  the  supply-pipes  which  carry  a  strongly-flow- 


invited  to  attend  the  meeting  of  the  committee. 
In  response  to  inquiries  by  Mewn.  Dardsley  and  i 
Page,  he  soon,  however,  gave  bis  opinion  on  the  1 
drainage  of  the  city. 

*'  I  have  been,"  snnl  he,  "  since  IUM.  a  drainage 
engineer,  in  constnut  praetic*  of  my  pnifession, 
except  during  the  war.  I  have  examined  all  of  the 
notable  sewerage  systems  io  Europe  and  America, 
and  have  tried  to  keep  myself  informed  of  the  pro- 
gress of  my  profession,  and  particularly  in  regara 
in  whatever  affected  sanitary  matters  anil  the 
'lniiuage  uf  houses,  cities  and  towns.  I  should  not 
hesitate  to  accept  the  undertaking  pn;|Mjr«*d  in  the 
orduiuuoe,  and  I  can  any  that,  from  what  I  already 
know,  radical  changes  should  be  made  in  your 
present  sewerage  system.*1 

"  Is  it  probable, "  inquired  Mr.  Page,  "  that  you 
would  recommend  the  adoption  of  any  patented 
system  or  appliance*  connected  therewith  T  " 

"  If  1  come  here.'4  said  OiUmel  Waring,  *'  it  will  j 
be  as  an  engineer.   In  my  experience  in  towns  of  1 
minor  size  I  found  that  tbe  system  of  separate  j 
sewerage  would  best  avail,  and  by  certain  addl- 
t  ous  to  the  apparatus  and  designs  for  such  work 
I  am  now  prepared  to  derive  more  than  professional 
fees  for  my  labor*.   There  are  part*  of  (•errnan- 
tuwn  and  other  outlying  district*  where  the  sep- 
arate system  could  no  doubt  be  used  with  good  re- 
sult*, but  in  the  built-up  portions  of  the  cily  it 
would  lie  impracticable." 

WHY  THR  SKwr.BR  BKOOSTE  C1/>OOKI>. 

"What  are  the  most  notable  defects  In  our 
sewers?"  inquired  Mr.  Bardslvy. 

"  The  examination  upon  which  my  report  to  the 
National  Board  of  Health  was  based,"  said  Coluncl 
Waring.  "  was  made  by  ray  Aarhttan!  Civil  Engi- 
neer.  William  Henry  Baldwin.  Of  course  after  a 
personal  inspection  I  would  be  better  able  to 
answer.  In  tbe  first  place  the  condition  of  your 
l<ranch  suwera  ahould  lie  improved,  and  tbey 
should  not  lie  allowed  to  clog  up.  You  are  using 
in  loo  mwy  place*  u  three-fout  sewer  where  a 
twelve-inch  pipe  would  do  better  service.  Your 
fault  is  tees  one  of  design  than  of  large  sixes  for 
small  length*.  Tbey  should  be  of  such  a  sixe  that 
they  would  be  thoroughly  washed  out  try  every 
heavy  rainfall.  Up  to  IK  in.  diameter  iron  pipe* 
ore  cheaper  than  Wick  newer*.  Then  again  are 
the  fault*  of  bad  construction  and  carelew  join- 
ture. Sewer*  are  mended  and  tbe  debris  which 
falls  into  Ibem  is  left  to  dam  up  the  flow  and 
generate  corruption  and  decay." 

"Perhaps your  greatest  defect  is  the  want  of  n 
proper  responsibility  in  tlie  department.  One  man 
designs  the  sewer,  another  builds  it  and  the  third 
cleans  it  out,  or  profeasra  to  clean  it  out.  There 
i*  no  one  man  who  can  control  tlie  system  or  to 
whom  you  can  assign  tbe  blame  for  its  defects. 
The  refuse  must  soon  he  disposed  of  in  another 
manner.  The  city  cannot  afford  to  have  it  dis- 
charging into  the  Delaware,  where  the  flow  of 
every  lids-  carries  it  to  the  reservoir  pumping 
statinn." 

DEATH  t?t  THE  DBA1K  PIPES. 

"How  about  the  vent  ilation  of  the  sowers  r  iwk.nl 
Mr.  Hall. 

••  I  would  use  neither  street  opening*  nor  tubes. " 
said  Colonel  Waring.  "  Each  householder  ahould 
be  required  to  tun  the  drain  pipe  wbich  carries 
tbe  sewage  front  his  bouse  up  to  the  roof.  It  1 
should  beieft  untrapped,  ami  then  every  discharge  I 
of  sewage  all  through  the  city  would  be  followed 
by  a  draft  of  fremli  air.  Willi  such  sewers  as 
yours  the  impregnation  of  the  soil  by  noxious 
gstj-x  is  much  lu  be  feared.  It  would  cost  little 
more  to  make  them  fit  to  do  the  duty  for 
which  ihey  are  designed.  They  should  be 
cemented  inside  and  out.  the  joints  tightly  closed 
and  tbe  material  of  the  best,  and  they  should  be 
kept  clean.  Dut  defective  house  drainagn  exert* 
influence*  as  baleful  as  do  tbe  most  wretched 
sewer*.  The  greater  number  uf  the  cases  of  d ta- 
enia- which  doctors  attribute  to  sewer  gas  is  due  to 
fault  not  in  the  sewers  themselves,  but  to  the  filthy 
pipe*  which  carry  off  the  house  drainage  IUu- 

the  pipes 
are 


ing  stream  through  the  sewers.  Their  gnees  enn 
not  impregnate  n  strong  current  of  water." 

•  But  docs  not  thr  comparatively  low  death-rate 
of  Philadelphia' show  that  her  sewerage  system  is 
le-s  defective  than  la  commonly  supposed  ?  "  ven- 
tured Mr.  Dardsley. 

HOW  TO  BKWCK  THK  PKATU-KATK. 
"It  shows  nothing  of  the  kiDd."  quickly  respond- 
ed the  engineer.  "A  low  death-rate  is  no  guaran- 
tee of  good  sanitary  arrangements.  Yon  must 
remember  tbu  advantage*  of  your  healthful  cli- 
mate. You  must  bear  In  uilnd  that  here  nearly 
every  man  rears  his  family  in  a  home  where  air, 
light  and  sunshine  are  obtainable:  that  the  tene- 
ment system  is  practically  unknown.  I  judge 
your  sewerage,  not  by  your  death-rate,  but  try  my 
own  ear*,  nose,  eve*  and  knowledge.  Perhapn  if 
you  enjoyed  good  drainage  fourteen  people  might 
die  where  elt&teeii  die  nuw.  It  is  the  difference 
between  your  death-rate  and  your  possible  death- 
rate  wbich  must  be  considered. 

'•  In  New  York,  except  in  the  older  and  lower 
portion  or  the  city,  tbe  sewerage  sv.»tem  i»  vastiv 
better  than  here.  The  branches  are  small,  tight, 
clean,  washed  out  by  every  rain  that  fall*.  In 
Boston  they  are  «|«ndlng  money  by  wholesale 
upon  their  main  sewers,  but  their  old  branches  are 
in  worse  condition  than  yours." 

In  response  to  an  inquiry  bow  be  would  conduct 
his  examination  in  the  event  of  the  passage  of  the 
ordinance.  Colonel  Waring  said  that  he  wouH  send 
Mr.  Baldwin,  his  assistant,  who  made  the  former 
examination,  lo  thoroughly  inspect  then-were 
and  to  report  to  him  the  worse  defects  and  beat 
results  uf  the  system.  He  would  tlien 
make  a  thorough  inspection  and  would  1 
result*,  with  his  suggestions,  to  Council*. 

On  motion  of  Mr.  Hall,  the  thank*  of  tbe  1 
miltee  were  extended  to  Colonel  Waring.  The 
consideration  of  the  ordinance  waa  postponed 
"ration  of  the  appropriation 
ia  Timet.  Ocf .  8. 


RECENT  INVENTIONS  PATENTED  DORINfl 
THE  PRESENT  WEEK  (OCT.  *). 

BUUXH  FOB  OFEBATIXa  DOOBSor  EXBVaTOBK. 

In  this  invention  tbe  doors  are  counterweighed 
to  close  them  and  opened  by  centrally  pivoted 
levers  on  tbem.  one  end  of  wbich  lever  bear* 
against  the  side  of  tbe  shaft  when  a  earn  on  tbe 
elevator  ride*  against  the  lever,  so  opening  the 
door.  As  Ibeetevatar  leaveu  the  door  It  leaves  tbe 
lever  in  position  to  be  operated  by  it  on  it*  re- 


ef r  nihil  V 


PACK  AUK  gl.EVATOH. 

This  package  elevator  is  composed  and 
strucU-d  of  companion  endless  rope*,  pi 
of  wire,  connected  together  by  and  carrying  a 
platform  >r  a  sori  a  of  platforms,  adapted  to  bear 
load*,  and  traveling  around  suitable  pulleys  pro- 
vided at  each  terminus. 

BAH.WAV  HIV  ITCH. 

Au  invention  patented  this  week  for  a  railroad 
switch  comprise*  a  shifting  lever  which  Hi  actu- 
a>ed  through  r.-vt  iting  spirally  fltnged  treadles,  one 
of  said  treadles  being  mounted  in  sliding  bearing*, 
whereby  it  can  ba  moved  out  of  the  path  of  the 
wheel-flanges  of  the  coming  train  when  desired. 
The  device  is  capable  of  operation  by  hand 
through  a  spring  haod  lever,  which  engages  the 
connecting  rod  of  the  shifting  lever. 

F1BE-E4CAPR  LADDER. 

A  folding  fire-escape  ladder  is  composed  of 
wooden  sou  iron  side  link*,  nnd  tubular  rounds 
and  snitahle  metallic  rungs  or  rod*  extending 
through  [he  round*  and  both  *eta  of  links,  form- 
ing hinge  joint*. 

I'XIlKflunnVND    CltnasiNU  CABLE  KOB  STBEET-CJAB 

PBorri.siox. 

Where  cables  cm**  each  other  are  placed  in- 
clined guide- ways,  beginning  beluw  said  cables  and 
meeting  at  the  |*>iut  of  crossing  abovo  said  cabtes. 
The  car  i*  provided  with  a  vertically  sliding  bar 
carrying  on  the  b  ittora  friction  wheel,  adapted  to 
travel  ou  said  guide-ways,  and  disengage  the 
clutch  from  thee 


HKELBTON  1HON  sTRt'CTCRK. 
The  section*  of  the  pipe  supports  or  columns  are 
coupled  together  by  couplings,  through  which  pas* 
bi.lt*.  which  secure  them  to  spider*  or  ring* 
wilbin  the  circle  formed  by  said  support*.  The 
upper  enda  of  the  top  section*  arc  secured  in  a  cap 
or  head. 

WATEJt  OB  OAS  PIPE. 

!  This  new  article  of  manufacture  consists  of  an 
I  open-ended  tube,  comprising  a  sheet  of  metal 
rolled  or  overlapped  to  form  the  requirnl  diame- 
1  ter.  and  provided  between  the  folds  with 
1  suitably  applied  and  adapted  to  set.  there 
I  stituting  a  homogenous  solid  cvlinder. 

D.C  F.  B. 
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cal  Midi  of  drainage,  and  to  b*»«  Mm  tell  u*  exactly   brough,  Adams,   Joseph  P.  Duvin.  Towle,  snd 

'sajthM  Engineer  ol  the  city  should  be  ?«*  of  Y'"k'  G™7         SlHHjd  of  Pro,!- 

competent  for  his  ttrk.  but  it  mil**,  be  reini'tubered  that  |  dence;  and  W  hitman,  Turner,  W isc  uud  Moor*,  of 
the  sul.iect  of  the  Meiitltio  drainac*  of  raw ,  has  become  .  &  ,„         nothing  of  Pbiladelphiae  own 

a  verv  Urge  one,  wtitcb  It  I*  scarcely  passible  fir  any  man  1 
la  mister  Id  ail  it*  bearings  unlets  be  make  it  bin  »|»ct»l 
study  ami  profession.  It  would  not.  therefore,  he.  any 
reflection  on  Mr.  Hoiedhvy,  wbnu  roatioa  duties'  are 
nnoof  b  to  absorb  hia  time,  to  call  in  a  consulting  etigl- 


oro.  H.  FROST.. 
H  D  V.  BURR... 
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Term,  of  NuWripil.-u.  Uu.  Unit** 
ChotvlA.  $4  per  Annum.  InvtuOimr  l******.  all  pArtA  of 
Knrop**,  K>.  p«r«ble  tn  ml  taih-*-  R^mittMCM  at  the  risk 
of  tlio  mibMTtber,  util***  mmlr  by  rr|piilrrv>«1  JhU#*  t>r  tiy 
-trmft,  check  or  1*.  ft  onler,  p«y»ble  lo  G«o.  H.  K-»o«T. 


,  evan  if.  to  much  of  hi*  own  work,  « r  «oHi 
which  be  at  officially  reepoosf  hie.  were  of  a  part  of  the 
very  thing  that  need*  reform.  In  professional  advice  of 
any  kind,  the  only  safe  rule  is  to  pet  the  best,  and  no 
one  question*  Coined  Waring  *  |ire  eminence  b>  tlie  par- 
tabular  branch  of  hia  profession  to  which  be  has  devoted 
a  quarter  of  a  century  of  study  and  obaarvation  at  home 
and  abmad,  and  in  which  be  has  attained  important 
practical  result*.  He  is  net  the  only  authority  on  the 
subject,  but  he  h>  it.mt.Uea.  the  beat,  and.  therefore,  bis 
rvcommimitation*  would  have  a  weight,  that  would  uol 
attach  to  tfaoar  of  any  resident  engineer. 

There  h  very  U. tie  use  of  undertaking  any  pxteinlve 
lmpto*«minl*  In  the  sew  it*,  howaver  urgently  required, 
without  a  clear  uiKler»tandlng  of  what  is  to  be  dooe  and 
bow.  We  cm  all  of  oa  And  fault,  aod  all  of  t»  can 
make  suggestion*,  each  upon  some  >nu>ll  point  that  hap 
pan*  to  have  fallen  under  ht*  own  observation,  but  those 
amateurs  who  know  the  most  will  be  the  h  ut  forward 
their  own  bobbies,  and  will  but  appreciate  and 
anond  profesaiwai  couittel  There  i«  no  subject 
ng  upon  public  attention  her.'  a*  Important  ae  this 
Philadelphia  ought  to  he  not  merely  aa  healthy  as  other 
large  cities,  but  very  much  move  so.  and  we  could  spen.i 
money  In  no  way  to  belter  advantage  than  in  rcfonning 

our  methods  of  drainage.    But  It  it  necessary  first  of  all      ...  -  . 

to  know  exactly  what  we  have  to  aim  at.   There  should  |  told  In"™  not  a  $tngle 
be  no  OKire  mere  tinkering  at  the  seaers.— miatlrtpMa 
•/line*,  (ttr,  4. 

It  waa  while  the  excitement  of  the  "  Trent 
Affair"  was  at  it*  height  that  a  prominent  Englifh 
journal  gravely  called  the  attention  of  the  English 
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of  their 

Canadian  p«««*ion*  from  the  facility  with  which 
the  Americana  could  march  large  bodies  of  soldiers 
during  the  winter  over  the  fro*«n  surface  of  Laie 
Ontario  and  thua  capture  Toronto,  Delleville  aod 
I  Kingston.   There  are  ns  people  so  loyal  aa  colo- 
nists, and  it  was  with  a  very  visible  tone  of  aad- 
1  ne-s  that  the  Canndian  journals  commented  on  the 
|  deplorable  ignorance  of  their  *'  old  country  "  con* 
temporary.   They  were  really  a-bamed  of  such  an 
exhibit,  where  tney  felt  only  like  deferring  with 
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Who  Did  Not.— 
Haewhcre  this  week  we  publish  the  bids  received 
by  the  Department  of  Public  Works  this  city,  for 
building  a  reservoir.  No  advertisement  was  in- 
serted in  F.MiiNEEiiiMi  News  and  but  five  propos- 
al* were  presented.  Fremont,  O..  and  Orange,  N. 
J.,  advertised  in  Esoinekrixu  News  for  bids  for 
building  arater-works,  and  each  received  proposals 
frctn  more  than  80  flrtua.  A  well-known  bridge 
contractor  recently  told  us  thai  be  had  just  rv 

One  bridge  waa 
jNewb  ami  there  were  17 
i  not  and  there  were  but  8  bide- 
.cidenl  and  an- 
other. They  divided  up  the  work.  The  above  are 
only  a  few  of  the  many  facta  we  could  give.  Those 
who  have  contracts  to  let  and  those  who  wiah  to 
obtain  contracts  will  be  benefitted  if  they 
well  the  above. 


THE  REFORM  OF  THE  SEWERS. 


The  members  of  the  finance  committee  gat  a  good  deal 
of  mfnrmailoii  gratis  from  Colon  el  Waring,  but  they 
oogbt  not  to  stop  here.   A  precise  and  detailed  report 
from  such  an -utbority  upon  the  exiotlng  faults  of  our 
drainage  and  their  proper  remedy  would  bo  of  the  ut- 
most value  and  would  tie  bad  verv  clie.p  at  the  mm  it 
rs  pmi>™ed  to  appropriate.  In  a  general  way.  of 
even  body  knows  what  Colonel  Waring  told  a, 
mlttecatmtit  the  faults  awl  shortcomings  of  our*oweis 
and  of  the  shiftless  svstem  nuder  which  they  are  built 
and  runiM  vred,  but  this  is  a  matter  In  whirih  mere  gen- 
eral knowheuge  will  not  avail.   Indeed  a  chief  source  of 
hs«  been  that  one  man*  knowledge  has  been 
to  ha  as  gi*xl  a*  any  oriiee  man's,  and  main 
sewer*  and  branches  have  been  built  in  n  piecemeal 
fash  ion  wherever  or  howcrera  committee  of  the  Councils 
or  an  individual  Councilman.  Ibe  Chiol  Engineer  or  a 
District  Snrvpyof  or  a  Highway  lucpector  thought  best. 
We  all  acknowledge  now  that  we  have  been  iroing 
aod  no  doul't  every  mmiler  of  the  Council?  bas 
arnarat*  Idea  of  what  mo* Hire  of  n-farm  should  be 
ad-  pted  flnrt-  Plainly,  the  only  way  f*BI  of  the  tanrle  is 
tn  call  in  some  one  who  knows  more  than  I  hi'  real  of  u»,l" 
as*  only  about  geiwral  principles  but  about  the  practt-   


twaddle  from 
as  the  Philadel- 
phia Timtt.  and  this  feeling  cannot  but  be  largely 
intermingled  with  surpriee  when  they  learn  of  the 
limited  knowledge  of  sanitary  matters  that  pre- 
vails in  the  second  city  of  the  Union,  and  the 
eluggiih  comprehension  of  a  subject  that  is  at  the 
very  foundation  of  their  oomfortatde  and  healthy 
existence  as  inhabitant*  of  a  large,  and  in  some 
portions  overcrowded  city.  Now,  any  intelligent 
man — or  woman  either— who  gives  the  subject  a 
a  city  of  nearly  a  million 
uvnatthe  head  of  its  Public 
Works  Department  who  knows  what  a  eewer  is.  and 
what  its  proper  shape  and  six*  ought  to  be  to  dolts 
ordinary  work  properly  and  economically.  But  It 
appears  by  a  memorial  (see  page  211  wife)  to  Coun- 
cils that  the  beauty  and  efficiency  of  egg-shaped  ' 
sewers  was  only  "  discovered  "  in  Philadelphia  n 
few  months  ago.  and  that  too  by  a  latcger  named 
Sanders,  who  verv  gravely  submits  acircular  to  the 
t'oiNtniffee  on  ■Sttrrej'S  detailing  the  importance  of 
his  •'  find,"  and  recommending  an  immediate  in- 
vitation to  Col  Geo.  E.  Waring,  of  Newport, 
R.  I.,  to  come  on  and  tell  them  what  he  knew 
,  about  ecg-shap°d  sewers,  and  whether  or  not  they 
i  would  be  good  for  Philadelphia. 
|  So  it  is  that  Col.  Waring  has  been  giving  u 
"good  deal  of  information  gratis'1  to  the  wise 
men  of  our  sister  city.  "  Oralis  "  information  is  n 
commodity  that  CoL  Waring  is  not  u-ually  ac- 
credited with  giving.  es|N-cially  to  a  citv  that  can 
pay  its  poliliciiins  so  well  as  Philadelphia  does, 
nnd  therefore  it  is  that  this  xtati  inent  will  proba- 
bly surprise  nomn  of  Col.  Waiing's  clients  who 
know  just  what  it  coats  lo  ••  invite  "  him  to  have  a 
little  talk  with  them  about  sewer  avstrma. 

"Aufaru//"  (Ae  Chief  Enqinerr  of  Me  rify  ehmiht 
U  mmpetent."  etc.  We  should  any  ski.  ••  .Vo  re- 
jection on  Mr.  Smedlct),  ic/ioar  routine  rfitfiVs  are 
enough  to  absorb  hit  time,"  etc.  Politic-*!  or  engi- 
neering "  duties  V  -Col.  Waring'*  pre-eminence 
he  is  daubtleet  the  bttt"  ele.     


"reeldint  enginrrr."'  vt ho- c  "  rtcotrmeidslion 
would  not  have  the  weight  "  of  the  "  best "  from 
Newport— Rudolph  Hering,  who  at  the  present 
time  may  with  propriety  be 
••  the  beat  -  authority 
be  has  bad  a  practical 

of  CM,  Wnring  ;  he-  ho*  s)ient  aa  much 
and  with  equal  if  not  superior  advantage*,  among 
the  great  cil  iee  of  Europe  to  examine  their  sewer- 
age systems,  and  in  point  of  value  to  engineers  and 
to  the  general  public  Col.  Waring  can  point  to  no 
mi  h  invaluable  records  of  his  labor  or  research  aa 
Hcring's  "Report  on  the  Sewerage  of  Philadel- 
phia,'" ami  hia  Report  to  the  National  Board  of 
Health  on  the  Sewerage  of  European  cities.  Col. 
Waring"*  record  is  principally  in  popular  maga- 
zine articles;  he  is  pledged  to  one 
separate— bo  is  tbe  scti»e  man  of  a  I 
stroction  Co.,  cf  Host  on,  and  he  has  a  patent 
sewer  appliance  to  push  for  royalties.  In  hia  Inter- 
view with  the  Philadelphia  Finance  Committee  he 
thing.  Mr.  Hering  has 
embodied  it  all  in  hia  report,  and  both  Chief  Fngi- 
neer  Smedley  and  his  political  associates  know  it 
as  well  as  Col.  Waring  dor*. 

Why  doee  not  New  York  City,  or  Chicago,  or 
Cincinnati,  or  Providence  call  on  "the  be-d  author- 
ity" to  come  and  aroell  their  respective  street 
atmospheres  and  give  him  a  show  for  a  royalty  ? 
Why  does  not  Newport,  R.  I„  adopt  tb«  plans  of 
••the  best  authority-  instead  of  calling  in  Cbes- 
b rough  to  tell  them  how  to  build  sewers.  Col. 
Waring  is  a  very  net i ve,  intelligent  engineer,  and 
a  writer  of  very  charming  magazine  articles  on 
sanitary  subjects.  But  when  a  great  metropoli- 
tan j>urnal  advertises  him  as  the  "very  best  au- 
thority" on  sanitary  subjects  in  the  UniUd  States, 
we  beg  leave  to  lake  strong  exceptions,  and  aay 
that  the  Philadelphia  journal  is  very  much  like  its 
English  contempoiary  on  the  subject  of  the  great 
frozen  lake— it  does  not  know  what  it  is  talking 
about. 


AND   ENOINEERINO  IN 
ElON  LANDS. 


sad  Prepared  for 
Kaws.) 

The  work  on  the  Corinth  Canal  la  now  In  full 
progress,  and  though  the  enterprise  does  not  pos- 
sess the  same  commercial  importance  a*  Use  Sues 
and  Panama  undertakings,  nor  their  engineering 
difficulties,  still  it  is  viewed  with  great  interest  by 
European  engineers.  Periandrr,  the  tyrant  of 
Corinth.  Demetrius  and  Nero  had  an  idea  of  cut- 
ting the  i 

ried  out  by  the  orders  of 

only  visible,  but  well 

intrusted  the  Egyptians  with 

works,  lent  the  race  at  that  time  ; 

the  men  who  built  the  pyramids, 

"  Wao»e  race  waa  run 
Before  Antiquity  begun." 

They  asserted  that  the  level  of  the  Gulf  of  Cor- 
nith  was  so  much  higher  than  that  of  the  Oulf  of 
in  the  Utter  would  be  sab- 
was  cut.  The  wily  priests 
ofCornith  also  opposed  the  project.  Tlie  trace 
adopted  by  the  modern  engineer*  ia  that  of  the 
ancients,  and  the  wella  and  excavations  of  Nero's 
men  will  be  utilized. 

Tlie  climate  is  very  warm,  but  tempered  by  the 
■^■ii  In. -  A',  mil  tb-.iv  the  hyg:.»n:r  cunduiftw  un- 
favorable. Mr.  Ooratcr  bad  charge  of  the  survey 
of  the  three  proposed  line*. 

The  line  No.  1  which  has  born  adopted  (Nero'al 
U  W2  metres  long  measured  on  bottom,  it  is 
almost  iserfectly  straight.  But  the  rocks  are  high 
on  each  side,  and  the  winds  may  be  dnngi-mus  to 
navigation.  The  goo  logical  formntion  ia  mostly 
calcareous  and  sandy. 

Aa  tlie  line  is  only  six  kilometres,  no  inter- 
mediate stations  will  be  required.  The  trans- 
versal section  will  be  of  the  same  dimensions  aa 


- —   Where  now  are  Worlhen,  Ches-  the    Suez    Canal,     viz:    IfS    metres    at  bot- 
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uniform    depth    of  8 
The  entrance  will  be 

by  jetties.  The 

above  the  bottom  will  be  Ml  metres,  70 
Generally  European  engineerx  prefer 
wlieu  the  cutting  exceed*  17  ur  !H  ruetrr*.  The 
tunnel  of  Gabrlbach.  in  Bavaria.  1b,  howerer,  37.40 
metre*,  and  there  is  another  of  Si  metro.  The 
Huehuetocu  cutting  in  Mexico  In,  however,  90  to 
80  metre*  dee])  for  a  length  of  8(10  metre*.  A*  the 
vertical  enttinga  of  Nero  show  few  landslips,  it  is 
bettered  thut  the  tajiering  of  ,\  whirh  hao  been 
adopted  for  tbe  rook  moo*  will  bit  am|Jy  sufficient. 
There  will  be  two  bridge*.  Tile  total  cutting  is  estl- 
I  at  l#,*:<5.000  cubic  metres,  which  will  coot 
thereabout*.  The  work  la 
1  in  four  years. 
New  work*  in  India— one  a  canal  of  1*8  mile*  to 
unite  the  rivers  around  Calcutta,  and  a  partial  re- 
vival of  railroad  and  public  works  in  most  Euro- 
pean countries — would  seem  to  indicate  very 
lively  times  next  spring,  provided  no  great  contre- 
temps ensue*. 

CORRESPONDENCE. 

STAKING  OUT  SWITCHES. 

8t.  Loi-ir,  Oct.  I,  1882. 
Ki>m>R  ENuutuutua  News  : 

In  reply  to  the  question  in  the  fawue  of  Aug.  98, 
in  regard  to  laying  out  switches,  I  would  like  to 
give  the  method  which  has  been  used  in  nur  office, 
and  which  we  rind  thoroughly  pnuiical,  hoping 
it  may  be  of  ute  to  some  of  vour  reader*. 


malerial,  etc.,  I  would  state  for  the  Information  of 
I  am  only  excavating  on 
of  a  mountain  of  solid  nick,  for  the 
I  will  advertise  in  EsoiNBRSISO 
itary  Euginrrr  for  proposals  to  fur- 
for  the  said  woik.     In  the  mean- 
ke  to  receive  catalogue*  and  testi- 
from  the  manufacturing  fraternity. 

C.L.  I^eeiian.C.E. 

THE   METRIC  CHAIN. 

to  camp  nt  Tint  State  of  Han  Luis  Ptrroai,  i 
Mexico.  Sept.  18.  ISO.  ( 


BY  B.  BAKED. 


1 

1 

a 

To  find  radius  of  lead,  and  length  of  switch  rail 

for  a  f/ii«»  jng.  IhuiMi-iau  cunmanru  part  of 
turn-out  Carre). 

In  triangle  ABC,  having  angle  A  =  frog  angle : 
l'fl  =  gauge.    Find  AC  and  All.  (I) 

AM  will  be  tangent  of  required  curve  a  T  and 
angle  ADX  =  CAB  -  frog  angle  will  be  the  inter- 
section angle. 

Then  formula  H  i  cot.  },'  /  (3)  wilt  give 
radius  uf  lead  (outside  rail). 

DUt.  AE-EC-t  CA-T  ♦  ('A  =  dint,  from  heel 
of  switch-rail  to  point  of  frog.  (3) 

To  find  length  of  movable  switch-rail,  to  throw 
5  inches  (or  any  distance  U  >. 

In  formula  d  =—*'"'  '' (Henck's  Field  Book 

sec.  ll>>,  valueof  d  being  given  =8  in  (chord  deft.  =2 
(tang,  defl.),  transpose  and  we  have 

Om  AM 

atftTJS 

in  which  C-  length  of  switch-rail. 

Tin-  ai-tual  Held  work  consists  of  (after  having 
located  frog),  measuring  back  a  distance  equal  to 
KA  to  locate  point  where  switch-rail  should  be  left 
free,  and  then  laying  off  the  length  of  switch-rail 
to  locate  head-block. 

If  the  turn-out  is  made  from  a  curve  but  few 
modifications  are  necessary,  W.  P.  B. 


I  trust  that  the  genUe  reader  of  Ekoixkeh- 
Nkws  of  August  38  was  not  beguiled  into  sup- 
posing that  the  singular  experience  of  your  corre- 
spondent, Mr.  Klurgel.  is  representative  of  that  of 
other  American  engineers  in  Mexico. 

For  a  year  past  I  ton,  like  him,  have  used  an 
alleged  melric  chain:  Imt,  unlike,  him,  I  am  pro* 
fuumlly  Impressed  by  tbe  importance  nf  regarding 
tbe  chain  as  a  certain  number  of  meters  and  not 
as  an  arbitrary  unit  in  itself.  My  leveling  rod*  are 
divided  to  centimeters,  not  to  fraction*  of  an 
arbitrary  chain;  and  as  I  have  to  reckon  gradients 
a*  a  certain  rise  or  fall  per  100,  it  ia  plainly  dc- 

in  meters.  Width  of  road-bed.  span  of  culverts, 
etc.,  are  stated  in  meters,  not  in  chains;  and  to 
compute  tbe  required  cubic  meters — not  cubic 
chains — of  earth. work  and  masonry  there  is  a 
marked  convenience  in  knowing  tbe  lengths  along 
tbe  line  iu  meters.  Again,  w«  have  frequently  to 
state  long  distances  from  point  to  point  in  kilo- 
meters, which  is  readily  done  if  lengths  are  re- 
corded and  stakes  marked  in  dekameters  and 
met 
are  n 

as  will  occur  to  any  thoughtful 

It  seems  to  have  entirely  escaped  Mr.  Klurgela 
mind  that  one  great  difference  between  system 
and  confusion  in  metrology  depends  upon  pre- 
venting each  class  in  the  community  from  setting 
up  some  unit  of  its  own  independently  of  other 
people.  Why,  for  instance,  do  the  arithmetics 
contain  a  mysterious  apothecaries'  weight  table 
different  from  what  is  used  in  other  kinds  of 
business.  Tbe  apothecaries  of  the  United  States, 
to  their  praise  be  it  spoken,  are  now  well  on  the 


netric 

system  for  ibat  old  anomaly.  Why  do  the  arith- 
metics also  contain  a  table  nf  surveyor's  measure, 
so-called,  which  is  diverse  from  the  length  meas- 
ure used  by  everybody  except  ancient  surveyors 
and  the  U.  9.  public  land  offcials?  Why  did  they 
used  to  contain  separate  wine-measure  and  beer- 
measure  tables,  as  if  vintners  and  brewers  could 
not  agree  upon  tbe  same  ? 

Now.  that  these  and  other  relics  of  tbe  past  arc 
gradually  dtasppearing  before  the  present  spirit  of 

30  metres  long,  and  i/should  be  kept  in  mind  that 
it  ia  thus  30  times  the  primary  unit  of  length  ; 
twice  the  secondary  "unit  of  the  length,  the  deka  ul- 
ster, by  which  rutin*!  hue  stakes  should  be 
marked,  and  ,J,  of  the  kilometer,  another  sec- 
ondary unit.  F.  B. 
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Asrevuxe,  N.  C„  Oct.  1,  IKS'.'. 
News: 

In  your  issue  of  August  28  tbe  following 
sppeared: 

•'  Asheville,  N.  C.  is  building  water-works. 
C.  L.  Freeman,  formerly  connected  with  the 
Washington  (D.  C.)  Water  Department,  is  con- 
structing Engineer/' 

In  the  Gokisbof  o  Messengtr  of  28th  ult.  tbe  fol- 
lowing appears:  "Work  has  been  begun  on  the 
I  for  Asheville.    The  Citizen  says  then-  is  an 

have  received  so  many  circu- 
for  a  chance  to 


The  regular  meeting  of  the  Society  was  held 
Wednesday  evening,  October  4th.  Vice-Presi- 
dent Willliam  H.  Paine  in  the  chair;  John  Bogart, 
Secretary. 

The  recent  death  of  President  Ashbcl  Welch  was 
announced  by  the  Vtc--Pn-ai,le'it.  ami  appropriate 
resolutions  were  passed  on  the  subject,  providing 
also  for  th  •  i.tihlicatiouuf  a  memoir  in  the  proceed- 
ings of  the  Society. 

Senor  Frsoci<-eo  de  Gnrav,  chief-engineer  nf  the 
drainage  of  the  Valley  of  Mexioo,  in.  n  gave  an  in- 
teres-tiog  address,  describing  the  topographicsl 
features  of  the  City  of  Mexico  and  the  valley  in 
which  it  is  situated,  and  giving  a  history  of  the  va- 
rious attempts,  more  or  less  succes-ful.  that  have 
been  made  for  centuries  to  drain  this 


|  At  the  request  nf  Dr.  Siemens,  the  following 
short  paper  on  the  proposes!  Forth  Bridge  ban  been 
prepared,  though  the  author  himself  would  have 
I  preferred  to  pc*ipone  any  communication  on  the 
1  subj-  cl  to  the  British  Association  until  the  works 
were  well  in  hand,  and  the  many  points  of  interest 
and  difficulties  inseparable  from  so  gigantic  an 
undertaking  had  manifested  themselves.  At  the 
present  moment  a  commencement  has  not  been 
made,  the  whole  period  from  the  revival  of  tho 
project  last  vesr  umtl  now  having  been  occupied 
j  in  the  necessary  preliminary  work  of  obtainifeg  (he 
{  Act  of  Parliament  and  preparing  the  designs  and 
specifications.  It  is  believed,  however,  that  in  a 
1  few  wreks  the  contract  will  be  let.  and  an  energetic 
start  will  at  once  be  made  with  the  works. 

Before   referring    in    detail    lo  the  history 
of  the  undertaking  and  to    the  character  of 
the  design,  the  author  would  like  to  convey,  if 
possible,  some  notion  of  the  magnitude  of  the  pro- 
i  posed  bridge  acrees  the  Firth  of  Forth.    In  pre- 
!  paring  the  detailed  designs  he  has  often  experienced 
no  little  difficulty  in  realising  tbe  scale  upon  which 
<  he  was  working."  For  example,  the  bed-plates  for 
'  an  ordinary  railway  girder  bridge,  say  a  couple  of 
!  hundred  feet  span,  would  he  about  half  the  site  of 
i  an  ordinary  dining-tablr,  and  it  is  difficult  at  first 
j  to  picture  to  oneself  s  bed-plate  about  double  tho 
eise  of  an  ordinary  dining-room,  but  that  is  (he 
nire  of  the  bed-piste  for  tne  Forth  Bridge  gir lent. 
:  A  diagram  hanging  on  the  wall  shows  the  com- 
parative slaes  of  some  of  the  larg>  at  girder*  and 
arched  bridges  in  the  wnrld,  but  even  this  fail*,  ia 
1  the  author's  opinion,  to  impress  upon  the  mind  tho 
!  vast  difference  in  scale  between  the  proposed  and 
,  all  previous  budges.   On  glancing  through  the 
last  volume  of  ••  Reports  of  the  British  Associa- 
1  tion."  with  a  view  to  obtain  a  notion  as  to  the 
ordinary  length  of  papers  for  section  G,  be  inci- 
'  dentally  obtained  a  notion  also  fur  Illustrating  In 
popular  but  pei  fectly  accurate  terms  the  shte  of 
the  Forth  bridge  as  compared  with  the  largest 
bridges  in  the  country.    In  the  report  of  tbe 
Anthropometric  (Vanaiiltee  it  was  stated  live 
aversge  stature  of  a  new-botn  Infant  is  10.84 
inches,  whilst  th-  average  height  of  tl>e  Gusrda- 
men  sent  out  to  Egypt  has  been  officially  given  at 
5  ft.  10,  in ,    These  figures  have  s  ratio  of  1  lo  8.85, 
and.  kingulnrly  enough.  a«  the  largest  railway 
bridge  in  this  country,  the  Rritsnnla  Bridge  Una  a 
span  of  485  feet .  and  the  Forth  Bridge  a  span  of 
1,700  feet,  the  ratio  there  also  i*  1  to  8.88.    II.  rice, 
to  enable  any  one  to  appreciate  tbe  sine  of  tbe 
Forth  Bridge',  we  have  merely  to  suggest  the  fol- 
lowing simple  rute-of-ihree  sum  :  As  a  Grenadier 
(iuanUman  in  to  ft  new-born  infant  so  is  the 
Forth  Bridge  to  the  largest  railway  bridge  yet 
built  in  thi-i  country.    Bridges  a  few  feet  larger  in 
span  than  the  Rrtt.nnia  have  been  built  elsewhere, 
but  they  are  Imby  bridges  after  all. 

Such  bring  tbe  slxeof  tbe  structure,  tbe  question 
naturally  occurs, why  itsbould  be  necessary  or  expe- 
dient tooulld  s  i  unprecedented  a  work  far  north 
In  this  little  island  of  Great  Britain,  when  it  ha«  been 
found  practicable  to  cover  the  globe  with  railways 
and  lo  carry  roads  acioss  the  greatest  continental 
rivers  without  involving  any  such  difficult  under- 
taking. The  answer  is  a  somewhat  complex  one. 
It  is  not  tbe  physical  features  of  tbe  country,  but 
the  habits  uf  the  population  that  render  the  con- 
traction uf  a  1.700  ft.  span  expedient.  If  the  Brit- 
ish public  can  sate  a  few  minutes  by  going  s  par- 
ticular route,  by  that  route  will  they  go.  although 
the  alternative  one  might  he  a*  eligible,  or  even 
more  so,  in  every  other  respect.  Tills  fart  was 
forced  upon  tbe  attention  of  the  North  British 
Railway  Company  nearly  twenty  years  ago,  when 
thev  sought  powers  to  construct  a  b-idge  across 
the  Forth,  to  secure  for  themselves  snd  their  allies, 
(he  Great  Northern,  Northeastern  and  Midland 
Railway*,  a  fair  share  of  the  through  traffic  be- 
tween England  and  tbe  North  of  Scotland,  which 
they  alleged  had  been  hitherto  practically  monopo- 
lized by  the  London  and  Northwestern  snd  the 
Caledonian  railway*,  whose  mute  was  a  few  mil.  s 
shorter.  Parliament,  satisfied,  no  doubt,  that  the 
contention  was  a  reasonable  one,  granted  the  solic- 
ited powers  in  the  year  1S8V  The  bridge  then  pro- 
posed crossed  the  F'-rth  st  a  different  spot  to  the 
present  bridge,  a*  the  engineer  had  not  the  cour- 
age tn  face  a  span  of  1,700  ft.,  and  nothing  has  is 
practicable  at  Queensferry.  Owing  to  the  treach- 
erous character  of  the  foundations,  however,  it  be- 
came necessary  to  adopt  another  s'te,  and.  by 
hringing  the  point  of  crossing  five  miles  further 
down  stream  to  Qnennsferry,  a considerable  s.ving 
in  distance  wa«  effected  in  the  ruute  between  Ed- 
intvurgh  and  Perth. 

The  Act  for  constructing  a  bridtre  at  Qneensferrv 
was  obtained  iu  lKTIt  At  this  point  the  Firth  of 
Forth  is  divided  by  the  island  of  Inchgarvie  into 
two  unequal  channels,  but  the  depth  of  water  In 
each  is  such  that  a  smaller  span  than  1,700  ft. 
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cnulil  not  be  rcomwnic.illy  adopted  fur  either  cl  :iri- 
nel.  North  of  Incbgarvl-  the  maximum  depth  of 
water  la  918  ft-,  and  south  of  the  name  IS?  ft.  In 
the  former  channel  the  bottom  i*  of  hard  trap 
rock,  and  in  the  latter  partly  of  rock  and  partly  of 
extremely  atiff  boulder  clay.  It  is  not  the  treach- 
erous character  of  the  bed  of  the  Forth,  therefore, 
but  the  de|ith  of  water  which  preclude*  the  con- 
traction of  intermediate  pier*.  Pneumatic  appa 
ratus  iH  inapplicable  lo  Mich  depths  na  800  ft.,  and 
DO  responsible  eotmrer  would  care  to  full u.l  the 
plera  of  an  important  structure  iii»m  »  hotmm 
which  he  had  no  meaiu  of 
apparatus  or  otherwise. 

To  the  late  Sir  Thomu  Bouch  ia  due  the  credit 
of  the  bold  proposition  lo  cross  the  Korth  iu  two 
span*  of  1.800  ft.,  and  to  so  avoid  tbe  necessity  of 
intermediate  piers  iu  unprecedented  depths  of  i 
water,  with  all  the  consequent  uncertainties  and  ' 
contingencies,  A  contract  for  the  construction  of  { 
Sir  Thomas  Hooch's  great  suspension  bridge  was 
made  with  Messrs.  Amd.  and  the  preliminary  1 
works  were  in  progress  when  the  Tay  Bridge  fell. 
Id  consequence  of  the  latter  catastrophe,  the  di- 
rectors of  the  Korth  Bridge  Company  decided  not 
t«  proceed  with  the  works,  and  an  Abandonment 
Bill  waa  consequently  promoted  in  the  scisoou  of 
1881.  Tbe  North  British.  Great  Northern,  North- 
eastern, and  Midland  Railway  companies,  being 
interested  in  securing  direct  communication  to  the 
North  of  Scotland,  objected  to  the  abandonment  of 
tbe  enterprise,  and  Instructed  their  respective  con- 
sulting engineer*,  Mr.  Fowler,  Mr.  Harrison,  and 
Mr.  Barlow,  to  report  anew  on  the  practicability 
and  coat  of  crossing  the  Forth,  either  by  a  bridge 
or  otherwise,  at  Quevnsferrv  or  elsewhere.  A 
careful  reinvestigation  of  tbe  whole  question  waa 
accordingly  made,  with  tbe  rvtmlt  that  tbe  directors 
were  advised  that  it  was  perfectly  practicable  to 
build  a  bridge  across  the  Forth  which  would 
comiUy  with  all  the  requirements  of  the  Hoard  of 
Trade  and  public  safety,  and  that  the  basx  place  of 
creasing  was  at  (iueensferry.  The  Abandonment 
Bill,  which  l»d  passed  the  Commons,  waa  then 
withdrawn,  and  the  engineers  were  instructed  to 
agree  upon  n  design.  Mislifications  of  the  original 
suspension  bridge  were  first  considered,  and  Mr. 
Fowler  and  tbe  author  then  submitted  a  project 
for  a  bridge  on  tbe  continuous  girdle  principle- 
Mr,  Harris. an  and  Mr.  Barlow,  fully  appreciating 
the  advantages  which  would  pertain  to  such  a 
bridge,  as  compared  with  a  more  or  less  flexible 
suspension  bridge,  in 
tiona,  and  suggested  several  t 

now  before  you  (see  cut)  was 
r  agreed  upon  by  all  as  the  one  to  be 
fd  to  tike  director*  for  adoption.  The 
directors  acted  upon  this  recommendation,  and, 
accordingly,  tbe  necessary  plnns  were  deiiosited. 
and  on  Act  was  obtained  this  year  for  constructing 
a  continuous  girder  bridge  across  ihe  Forth  at 
Queeusferry,  having  two  spans  of  1.700  ft.,  two  of 
•79  ft.,  14  of  108  ft.,  and  six  of  Ml  ft.,  and  giving  a 
clear  headway  for  navigation  purposes  of  MO  ft. 
above  high-water  spring  tides,  for  this  work  Mr. 
Fowler  and  the  autltor  are  setting  as  engineers. 

It  would  probably  be  conceded  by  every  one  that 
a  girder  bridge  would  prove  stiffer  than  a  ausiien- 
aion  bridge :  but  it  is  nut  so  obvious  that  it  would 
also  be  cheaper.  Careful  comparative  estimates 
have,  however,  proved  this  to  be  so  in  the  case  of 
the  Forth  Bridge,  ami  the  reason  is  not  far  to 
seek.  In  a  long  span  bridge  the  weight  of  the 
structure  itself  constitutes  the  chief  portion  of  the 
load,  whilst  the  pressure  of  the  wind  ia  at  least  as 
important  an  element  as  the  rolling  load  itself,  to 
carry  which  is  tlieaolcusefulmissipnof  the  bridge. 
In  a  properly  designed  continuous  girder  for  a  long 
span  bridge  the  niaaa  of  metal  will  be  concentrated 
r  the  piers,  where  it  will  act  with  tbe  smallest 
rage  and  produce  the  least  bending  moment. 

rnsion  bridge,  with  stiffening 
i  provide  for  the  rolling  load, 
I  to  meet  wind  stresses,  tbe  mass 
or  metal  will  be  somewhat  greater  towards  the 
centre  of  the  bridge  than  at  the  piers,  and  con-  j 
sequently  for  a  given  mass  the  moment  will  he  ; 
milch  less  in  the  continuous  girder  than  in  the ' 
sus|K-nsioa  bridge.    Thus  the  Korth  Hridge  super- ' 
structure  weigh?  but  '.'  tons  per  foot  run  at  the 
centre  of  tbe  1,700  ft.  span,  and  13' ,  tons  per  foot 
run  at  the  piers ;  whilst  in  a  suspension  bridge,  as 
already  slated,  the  weight  of  superstructure  per 
lineal  foot  would  be  aomwhat  groans  at  the  centre 
than  at  the  piers.    This  conaideraliun.  coupled 
with  the  facts  tbat  suspension  links  are  more 
costly  than  girder  work,  that  a  suspension  bridge 
requires  a  very  costly  anchorage,  and  that  the  con- 
tingencies and  risks  during  erection  in  a  stormy 
estuary  are  very  greut,  explains  whr.  in  such  a 
case  as  tbe  Forth  Bridge,  well-designed  continuous 


independent  investiga- 
modiBcatioDs,  Finally, 


than  a  suspension  bridge  with  stiffening 

Continuous  girders,  as  a  rule,  are  mode  of  uni- 
form depth,  and  it  has  been  considered  by  some 
engineers  a  rather  strained  application  of  the  term  I 
to  so  describe  the  Forth  Bridge  girders.  But 
clearly  it  is  the  nature  of  the  internal  streseta,  and  I 
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of  the  girder, 
which  should  decide  the  question:  and  from  this 
point  of  view  the  proposed  Forth  Bridge  is  in  tbe 
strictest  sense  of  the  words  a  continuous  giider 
bridge.  By  all  authorities  a  beam  ia  considered  to 
lie  continuous  if  it  is  either  rigidly  or  partially 
fixed  as  well  as  supported  at  each  end  in  such  a 
manner  that  a  pair  of  equal  and  opposite  couple* 
act  on  the  vertical  planes  ai  its  points  of  support. 
In  the  case  of  tie?  Forth  Bridge,  such  continuity  is 
attained  fey  connecting  together  the  ends  of  the 
,  two  1,700  It.  spans  st  iDchgarvie,  and  by  project- 
ing the  other  ends  a  distance  of  075  ft.  beyond  the 
main  piers,  and  weighting  them  to  tbe  required 
extent.  The  moment  of  the  couples  and  the  posi- 
tion of  the  points  of  contrary  flexure  in  a  continu- 
ous girder  mav  be  regulated  at  will,  either  by  put- 
ting an  initial  stre  s  on  the  girder,  or  by  severing 
either  the  top  or  bottom  member  at  the  desired 
point.  Ia  tbe  case  under  consideration  tbe  latter 
method  has  been  adopted,  and  the  question  of  the 
most  advantageous  position  for  the  points  of  con- 
trary flexure  was  a  subject  of  elaborate  investiga- 
tion, as  it  was  known  lo  have  a  vital  influence  on 
.  the  economy  of  the  design.  Having  reference  to 
all  tbe  conditions  of  the  problem,  it  proved  to  be 
roost  advantageous  to  fix  the  points  at  a  distance 
of  #75  ft.  from  the  piers,  so  tnat  in  effect  the  1,700 


ft.  girder  msv  be  considered  as  made  up  of  two 
cantilevers  est-h  87ft  ft.  in  length,  and  a  central 
girder  1180  ft.  In  span. 

Similarly,  on  investigation,  the  roost  generally 
advantageous  depth  proved  to  be  about  50  ft,  st 
the  centre,  and  8A0  ft.  at  the  piers:  and.  this  being 
settled,  the  next  thing  to  be  determined  was  the 
most  advantageous  width  for  the  superstructure. 
Since  tin-  full  of  the  Tiiv  Bridge,  engineers  gen- 
erally, and  tlie  Board  of  Trade  in  particular,  have 
vivldlv  realised  the  fact  that  tbe  severest  wrench 
to  which  a  railway  viaduct  Is  subject  arises  not 
from  the  vertical  stress  due  to  tbe  loading  of  both 
lines  of  rails  with  locomotive  throughout,  but  to 
the  diagonal  stress  due  to  the  ccmbtned  action 
of  the  ordinary  rolling  loud  and  a  violent  hurri- 
cane. In  the  case  of  the  Forth  Bridge  this  sires* 
i  would  net  *t  an  angle  of  about  43  degrees,  so  that, 
were  it  not  for  the  dead  weight  of  the  structure, 
the  required  strength  would  1st?  the  some  horizon- 
tally as  vertically,  and  the  economical  width 
would  be  the  same  as  the  economical  depth.  Al- 
though the  dead  weight  modifies  this  conch 
i  it  was  obvious  that  the  bridge  should  be  a 
:  tinuous  girder  of  varying  depth  on  plan  as  well  as 
I  on  elevation,  and  investigation  showed  the  econo- 
mical width  of  superstructure  to  lie  about  Hi  rt-  at 
tbe  centre,  and  ISi  ft.  at  tbe  piers. 
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It  was  open  to  consideration  whether  the  wind 
tfnwn  should  be  resisted  by  bracing  together 
both  the  tap  and  bottom  members  of  the  girder, 
or  the  bottom  member*  sloDe.  The  author,  how- 
ever,  never  had  any  doubt  that,  aa  the  stresses 
must  sooner  or  later  be  brought  down  to  the  mar 
annry  piers,  they  had  better  be  brought  down  at 
onoe  by  the  shortest  route  along  the  bottom  mem- 
bera  only.  The  top  members  are  therefore  spaced 
at  the  distance  of  from  83  ft.  to  »7  f».  apart,  centre 
to  centre,  and  are  unconnected  by  wind  bracing. 
Each  of  the  main  vertical  and  diagonal  struts  con- 
sista  of  a  pair  of  tubes  spread  out  at  the  base  like 
a  bridge  pier,  and  the  wind  stresses  on  the  bracing 
between  the  tube*  are  much  reduced  thereby.  In 
like  manner  are  the  wind  stresses  on  the  bracing 
of  the  bottom  member  reduced  bv  the  spreading  out 
of  the  legs  of  the  cantilevers,  and  the  general 
i embers  by  the  tapering  depth 
ds  the  ends  of  the  cantilever*, 
i  Mocked  out  the  general  outline  of 
the  girder,  so  that  the  shearing  stresses  from  the 
diagonal  action  of  the  wind  and  haul  should  be 
largely  taken  up  direct  by  the  main  member*,  the 
next  point  was  to  determine  the  number  of  bays, 
and  live  angle  of  the  web  bracing.  It  was  not  in- 
frequently assumed  that  45  deg.  was  the  moat 
economical  angle,  but  this  was  true  only  when 
the  admissable  stress  was  the  same  in  compression 
m  in  tension,  which  was  not  the  case  either  with 
wrought  iron  or  steel,  or  where,  as  in  the  Instance 
of  wind  bracing,  the  diagonals  were  subject  to  al- 
ternate compressive  and  tensile  stresses.  Ameri- 
can bridge  builders,  as  a  rule,  disposed  their  long 
slender  struts  vertically,  and  their  diagonal  tint  at 
an  angle  of  45  deg.,  and  aa  the  question  of  compe- 
tition entered  into  the  problem,  it  might  safely  be 
assumed  that  economical  consideration*  dictated 
this  arrangement.  The  general  slope  of  the  web 
members  of  the  Forth  bridge  was  something  be- 
tween the  angle  of  43  deg.  and  tin  vertical,  and. 
although  the  author  was  not  prepared  to  contend 
that  the  disposition  adopted  was  the  moat  eco- 
nomical attainable,  yet  he  was  satisfied  that  it  rea- 
sonably approached  that  limit. 

Whatever  the  angle  of  the  bracing,  it  was  quite 
clear  that,  in  a  girder  of  1.700  ft.  span,  exception- 
ally long  strata  would  have  to  be  provided,  and 
it  was  a  matter  of  much  importance,  therefore, 
that  the  struts  and  compression  member**  generally 
should  be  of  the  must  economical  and  efficient 
form.  The  advantages  offered  by  a  circular  form 
of  croaa  section  were  self-evident.  A  flexible  sheet 
of  drawing  paper,  simply  rolled  upon  itself,  be- 
comes transformed  into  a  stiff  column,  as  every 
one  accustomed  to  handle  plans  and  drawings 
well  knew.  Similarly,  a  thin  sheet  of  iron  or  *Wl, 
bent  into  a  tubular  fonr,  without  further  stiffen- 
ing, offered  aa  high  a  resistance  per  square  inch 
to  compression  aa  the  most  heavily  braced  rect- 
angular strut.  The  author  recently  tested  a 
piece  of  ordinary  stove-pipe,  4  in.  In  diameter 
and  3  ft.  long,  made  of  sheet  iron  only 
a  fortieth  of  an  inch  In  •.hlckness,  and 
it  stood,  without  buckling,  a  compressive 
s trees  13.9  tons  per  square  inch,  whereas  one 
of  the  Britannia  Bridge  rectangular  cells,  19 
in.  square  and  8  ft.  long,  made  of  plates  and  angles 
half  an  Inch  thick,  crippled  under  a  stress  of  13.5 
tons,  or  aay  13  per  cent,  leas  stress  than  that  aus- 
1  by  the  piece  of  stove-pipe.  If  flat  plates,  as 
as  half  an  inch  in  thickness,  behaved  so 


into  the  troughs,  and  ran  along  the  timber  sleep- 
ers clear  of  obstruction.  A  buckle-plate  floor  and 
parapet  or  wind  screen  will  be  provided  of  ample 
|  strength  to  insure  the  safety  of  the  trains.  No 
guard  rails  will  be  introduced,  aa  the  engineers 
and  the  Board  of  Trade  are  in  accord  in  consider- 
ing them  n  source  of  danger  during  high  wind*. 
It  is  hardly  i 


badly  in  a  rectangular  cell  only  18  in.  square,  it  is 
hard  It  necessary  to  speculate  aa  to  what  would  be 
tbe  case  in  tubes  12  ft.  square,  which  would  be  the 
aiae  required  for  the  Forth  girders.  With  rect- 
angular struts  formed  of  four  comer  nieces  and 
lattice  sides,  tbe  required  strength  of  the  lattice- 
work has  been  foubd  by  experiment  to  be  con- 
siderably greater  than  theory  would  indicate,  and 
the  form,  therefore,  ia  a  very  disadvantageous  one 
aa  compared  with  a  circular  cross  section  where 
every  particle  of  metal  performs  useful  work.  In 
a  long  span  linage  it  is  essential  to  reduce  the 
secondary  bracing  to  a  minimum,  because  the 
weight  of  metal  itself  constitutes  the  chief 
load.  For  that  and  for  many  other  reasons,  in- 
cluding tbe  comparatively  small  resistance  offered 
by  a  curved  surface  to  the  wind,  the  author,  after 
carrying  out  not  a  few  experiments  himself,  and 
parsing  in  review  the  numerous  experiments  made 
by  others  during  the  past  thirty  years,  was  satis- 
fied that  a  circular  form  of  cross  section  was  the 
proper  one  in  the  cue  of  the  Forth  Bridge.  All 
the  main  compressive  members,  therefore,  will  be 
tubes  varying  in  diameter  from  S  ft.  to  IS  ft.,  and 
only  the  wind  bracing,  subject  to  alternate  com- 
pressive and  tensile  stresses,  will  consist  of  rect- 
angular latticed  members. 

Between  the  two  main  girders,  as  described 
above,  the  double  linr  of  railway  will  be  carried 
on  an  internal  tiaduct,  supported  by  trestles  and 
cross  girders.  Tbe  permanent  way  will  consist  of 
bravy  bridge  rails  on  longitudinal  sleepers  bedded 
in  four  steel  troughs,  the  outer  pair  of  which  serve 
also  as  the  top  members  of  the  girders  of  tbe  in- 
ternal viaduct,  and  the  Inner  pair  being  simply 
rail-bearers.  Tbe  width  of  the  trough  ia  such  thai, 
is  Use  evwut  of  derailment,  the  wheels  will  drop 


laary  to  slate  that  the  whole  of 
the  superstructure  will  be  of  steel.  For  the  ten- 
sion members  the  steel  la  to  have  an  ultimate  ten- 
sile strength  of  not  leas  than  thirty  tons  nor  more 
than  thirty-three  tone  per  square  inch,  with  an 
elongation  of  SO  per  cent.  In  a  length  of  8  in.  For 
the  cumpieaalon  members  the  strength  is  to  be 
from  thirty -four  to  thirty-seven  tons,  and  tbe  elon- 
gation IT  per  cent.  In  making  the  tubes  and 
other  members,  all  plates  and  bars  which  can  be 
bent  cold  are  I o  be  so  treated,  and.  where  besting 
is  essential,  no  work  is  to  be  done  upon  the  mate- 


rial after  it  baa  fallen  to  a  blue  heat.  Tbe  steady 
pressure  of  hydraulic  presses  is  to  be  substituted 
lor  hammering  wherever  practicable,  and  anneal- 
ing will  be  required  if  the  steel  has  been  distressed 
in  aov  way.  No  punching  or  shearing  will  be 
allowed,  and  all  plates  will  be  planed  at  the  edges 
and  butts,  and  all  holes  drilled  through  the  whole 
thickness  of  plates  and  angles  after  being  put  to- 
gether. 

Previous  to  the  preparation  of  tbe  designs  and 
estimate*,  many  consultations  were  held  with  the 
Board  of  Trade  officers  with  reference  to  the  max- 
imum wind  pressure  to  he  provided  against,  and 
the  admissible  stress  upon  the  metal.  Existing 
rules  limit  the  stress  to  6>,  tons  per  aqusre  inch, 
and  it  was  desired  to  get  this  limit  extended  to  7>< 
tons.  Tills  was  a  seemed  to  by  the  Board,  as  the 
fti^  tone  working  stress  was  based  upon  tbe  as- 
sumption of  the  steel  having  a  minimum  ultimate 
tenBile  strength  of  26  tons  per  square  inch,  whereas 
tbe  Forth  Bridge  steel  was  to  have  a  strength  of  nt 
least  30  tons.  As  regards  wind  pressure,  the  pres- 
ent Board  of  Trade  provision  of  3D  lbs.  per  square 
foot  has  been  adhered  to,  and  that  pressure  has 
been  assumed  to  take  effect  upon  n  imrfnce  equiva- 
lent .to  double  the  plane  surface  of  the  bridge,  a 
deduction  of  50  per  cent,  being  made  in  tbe  In- 
stance of  tbe  cylindrical  surfaces.  Under  the  com- 
bined action  of  tbe  wind  pressure,  estimated  aa 
above,  and  a  rolling  load  of  two  tons  per  foot  run, 
or  3,400  tons  on  each  span,  the  maximum  stress 
would  in  no  case  exceed  1%  tons  per  square  inch, 
whilst  upon  tbe  members  of  the  wind  bracing  sub- 
ject to  alternate  compressive  and  tensile  stresses, 
it  would  not  be  greater  than  5  tons  per  square 
inch.  In  ordinary  working—that  is  to  say  with 
heavy  coal  train*  and  light  winds— the  maximum 
stresses  would  be  about  A  ton*  in  tension  and  3 
tons  In  compression,  which  were  about  the  same 
as  tbe  Saltash  Bridge  of  440  ft.  span  would  be  sub- 
ject to  under  the  same  circumstances,  and  that 
bridge  ia  of  iron.  Even  assuming  that  such  a 
hurricane  as  36  lbs.  per  square  foot  could  ever  take 
effect  over  so  large  a  surface  as  that  offered  by  the 

train 

certainly  stop  prog* 
res*  of  any  train.  Without  tbe  rolling  load  the 
maximum  stresses  during  the  hurricane  would, 
however,  be  only  about  4J4  tons  in  tension  and  6 
tons  in  compression.  Indeed,  if  tbe  Forth  Bridge  | 
were  made  of  iron  instead  of  steel,  it  would  be  a 
relatively  stronger  structure  than  either  the  Brit- 
annia or 'Saltash  bridges,  so  that  the  30  per  cent, 
extra  strength  due  to  the  adoption  of  the  steel 
may  be  regarded  as  an  addition  to  the  factor  of 
safety,  and  not  as  a  necessity  of  the  unpiecedented 
length  of  span. 

Continental  and  American  engineer?  at  the  pres- 
ent time  almost  universally  take  note  of  the  vast 
difference  in  the  destructive  effect  of  a  live  load 
and  a  dead  load ;  but  the  Board  of  Trade  entirely 
ignore  this  fact,  and  adopt  the  same  limiting  stress 
in  a  main  girder,  where  the  greater  portion  of  tbe 
load  may  be  dead,  as  in  a  cross  girder  where  it  k 
practically  all  alive,  and  where  vibration  ia  set  up 
wheel. 


eiieci  over  en  large  a  nun  see  ss  nun  einiw  uv  we 
1,700  ft.  girder*,  it  waa  quite  clear  that  no  trail 
could  be  on  tbe  bridge  at  the  time,  for  a  pressor 
of  30  lbs.  to  40  lbs.  would  certainly  stop  the  prog 


by  every  passing  wheel.  It  is  generally  admitted 
-  and  the  practice  and  experience  of  mechanical 
engineers  confirm  the  conclusion — that  metal  of 
any  class  may  be  subject  to  a  working  stress  twice 


as  great  under  a  dead  as  under  a  purely  live  load. 
Some  engineers  make  a  compromise  and  take  the 
ratio  at  one  and  a  half  times.  If  this  be  done,  and 
a  factor  of  safety  of  three  be  adopted  in  the  in- 
stance of  a  purely  dead  load,  the  admissible  work- 
ing stresses  for  Iron  having  an  ultimate  strength 
of  30  tons  per  square  inch  would  be  to  s  for  a 
dead  load,  5^  tuns  for  half  dead  and  half  live.  5 
tons  for  quarter  dead  and  three-quarters  live 
(which  Is  about  the  proportion  obtaining  in  rail- 
way girders  of  100  it.  span),  4),  tons  for  all  live 
load,  and  2tj  tone  for  members  tubject  to  alter- 
nnte  tension  and  compression  of  equal  intensity. 
With  steel  having  a  strength  of  SO  tons,  the  cor- 
responding stresses  would  be  50  per  cent,  greater 
— that  is  to  aay,  they  would  range  from  6«j'  tons 
for  an  all  live  load  to  10  tons  for  an  all  dead  load. 
If  the  stresses  be  limited  as  above,  the  results  of 
experiment  and  of  actual  practice  show  that  a 
structure  may  be  subject  to  an  indefinite  number 


of  repetitions  of  the  stress  without  injury.  But, 
in  the  case  of  hurricanes,  the  repetitions  will 
necessarily  be  few  and  far  between,  and  higher 
stresses  are  therefore  admissible  in  tbe  members 
of  wind  bracing  than  in  the  piston  rod  of  a  steam 
engine,  though  both  are  subject  to  alternate  ten- 
sile and  compressive  stresses.  When  it  is  remem  - 
he  red  that  the  dead  weight  between  the  piers  of 
the  1,700  ft.  span  is  upwards  of  10.000  tons,  whilst 
the  live  load  due  to  a  couple  of  heavy  coal  trains 
would  be  less  than  one-tenth  of  that  amount,  tbe 
relative  low  nets  of  the  1%  tons  per  square  inch 
maximum  stress  in  the  Forth  Bridge  girders, 
under  the  combined  action  of  an  impossible  load 
and  an  improbable  hurricane,  will  be  conceded  by 
all. 

So  far  aa  the  author  ia  aware— although  it  baa 
been  established  beyond  all  dispute  that  repeated 
application  of  a  tensile  stress  amounting  tu  two- 
third*  of  the  ultimate  strength  of  the  material 
would  in  time  cause  fracture — it  has  never  been 
proved  that  the  name  conclusion  applies  to  metal 
in  compression.  In  fact,  some  of  the  authors  ex- 
periments lead  him  to  think  that  a  contrary  result 
might  obtain.  For  example,  one  of  the  conse- 
quences of  heavy  varying  stresses  and  vibration  is 
that  the  quality  of  the  metal  deteriorates,  both 
Iron  and  steel  becoming  more  crystalline  and  leas 
ductile.  These  conditions  are  rather  favorable 
than  otherwise  to  the  resistance  of  a  compression 
member.  Thus  tbe  author  tested  some  columns, 
30  diameters  in  length,  of  high  class  ductile  steel, 
and  of  inferior  crystalline  steel,  both  having,  how- 
ever, the  same  tensile  strength.  Tbe  inferior  steel 
bore  40  per  cent,  more  load  than  the  high. class 
steel,  and  it  appears  not  improbable  that,  it  tbo 
quality  of  the  latter  had  been  deteriorated  by  vi- 
bration and  heavy  stresses,  the  ultimate  resistance 
would  have  been  increased  as  regards  compressive 
stresses  almost  as  much  aa  it  would  be  diminished 
in  respect  of  tensile  stresses.     Similarly,  In  col- 

class  of  pig  in>n  would  brat  tho  finest  brands  of 
wrought  iron. 

Long  struts  were  avoided  at  any  expense  by 
some  engineers,  but,  the  author  thought,  without 
good  reason.  The  tubular  struts  in  tbe  Forth 
Bridge,  if  made  of  iron,  would  resist  as  high  a  com- 
pressive stress  per  square  inch  as  the  top  flange  of 
any  existing  girder,  and  tbe  same  remark  would 
apply  to  steel.  An  Interesting  series  of  experi- 
ments was  recently  made  in  America  with  full- 
sized  wrought  iron  hollow  columns,  from  8  in.  to 
13  In.  In  diameter,  and  up  to  28  ft.  in  length.  Tbe 
influence  of  the  length  of  the  column  on  its  resist- 
ance was  singularly  small.  For  instance,  the  r  'n. 
column  when  15  diameters  in  length  failed  w  tha 
stress  of  18.2  tons  per  square  inch;  and  as  much  aa 
42  diameters  in  length,  with  13.6  Ions.  Now  the 
model  of  the  Britannia  Bridge,  76  ft.  In  span, 
failed  with  14.8  tone  per  square  inch  compression: 
Brunei's  66  ft.  girder,  having  a  a  ft  wide  cellular 
top  member,  failed  with  12.6  tons;  and  some 
girders  tested  by  tbe  author  with  15  tons  per 
square  inch  aa  an  average  on  the  top  flange. 

Taking  the  mean  results  of  a  large  number  of 
experiments,  the  influence  of  length  between  the 
practical  limits  of  15  to  25  diameters  would  just  be 
appreciable;  but,  if  only  a  few  experiments  were 
compared,  tbe  deduction  might  be  drawn  that 
lengthening  a  column,  or  rounding  its  ends,  in- 
creased rather  than  reduced  its  strength.  Thus 
one  steel  tube  30  diameters  in  length,  tested  by 
the  author,  bore  32  tons  per  square  incb,  whilst  a 
similar  tube  of  half  tbe  length  bore  only  19.2  tons. 
Again,  a  round-ended  column,  20  diameter*  in 
length,  bore  19.8  tons  per  square  inch,  whilst  a 
flat-ended  one  failed  with  18  tons.  No  doubt 
greater  regularity  would  obtain  with  full-siied 
than  with  model  tubes,  but  still  the  practical  fact 
remained  that,  within  the  limit*  occurring  in  the 
Forth  Bridge,  the  compressive  resistance  of  the 
tubular  struts  would  be  as  high  a*  that  of  the  top 
flange  of  any  plate  or  box  girder  that  could  be 
built,  and  that  whatever  stress  was  admissible  in 
the  girder  would  be  admissible  in  the 
struts.   This  was  a  reassuring  result  to  arrive 

chien^th  gfrderi?^d,not"wlth 


jLIGENCE. 


fW~  Wt  toticit  and  ar*  alttup*  pttturd  lopnbiiik  m  it 
CPtftvSMU  any  item*  of  intrrtt  that  may  t*  'u-ni*1  -  t  ««. 


Water  for  Locomotives.— Long  tanks,  from  whici) 
water  tun  b*  Ukrxn  by  tT\>r*m  train*  without  tfoii.  are 
t<>  t»#  bull,  by  tho  (y.nnoliiiatsTd  rood  bscw.w«i  Bmtj,*- 
port,  Cum.,  and  Fairfield,  and  at  Rowaytoo. 

wU>DmOI<AL  Wj. 


SCFTLr.—  aVckrth*nij>toii.  AUaa, 
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blem.  Engineer  Davis 
10 ),  excluuvi.  of  lend 


has  not  yet  settled  It*  water  proi 
eetlraatr.  that  it  will  co*t  fa,(] 
damage,  to  build  another  reservoir  a 
brook,  to  locra**>  the  water  Mipplv, 
a  o»j«rtty  of  ia,000,u00  gallon* 

Minxkapoijb,  MJnn.,  la  getuog  oiororsed  over  the 
questions  of  water  supply  and  in  |K-otectlon. 

Waste  or  Water.—  At  a  meeting  of  the  Bostou 
liitniDoo  Council  buld  fl.  pt.  88  tbe  onion  for  an  ex 
pcniliture  of  flio.QGO  tut  Ibr  purehnsn  and  attachment 
of  Deacon  wastewater  dvtectura,  ami  for  the  appoint- 
mailt  or  not  mora  than  SO  tiM|wrton  of  Suing.,  at  a 
•alary  of  oot  over  $7.\  each  par  moo  In.  for  a  term  not 
tnwliiK  one  year,  came  up  by  special  aaadgnment,  A 
substitute  was  offered  authorising  the  Water  Board  to 
expend  a  nun  not  exceeding  |7U,ixx>  for  water-record 
ing  meter,  and  pultmg  tbe  %amn  in  operation,  providing 
that  no  meter  shall  be  put  on  any  booae  of  a  leas  vahie 
Uian  $6,000 ;  also  authorising  the  City  Engineer  to  ap 
jmlnt  11.1  lM|M<ctorn  at  a  aalary  not  exceeding  $75  per 
moutb  earn.  After  tome  discusalon  the  substitute  was 
accepied  and  referred  to  the  Cocninittaa  on  Finance, 
wlm  instructions  to  report  at  tbe  next  meeting. 

The  Pirtsch  LlonT.— Tbe  Providence  Bailroad  la 
nabl  10  lie  »>•  wall  NStlidlil  wit*  tbe  Pioteci  light  on  it* 
utoajtjtoat  train  that  there  is  talk  of  IntroduxTne  It  on 
all  i  a  trains.  The  invcnliun,  as  at  preaent  perfected, 
consists  of  a  lubular  lecelver  piaceu  under  aach  car, 
with  a  capacity  of  i!44  feat  of  gas,  under  oompnaaaon  of 
eight  and  one  naif  atmospheres,  or  1127  pound*  lo  tbe 
square  inch.  From  Ibis  tubes  one  quarter  of  an  Inch  Lu 
diameter  run  to  tbe  various  burners. 

NEWPORT'S  W  ATXR  BOARD.— NEWPORT,  R.  L,  Oct,  4. 

— Uei>ru»  H.  Nonnun  waa  alerted  President,  Mayor 
Franklin,  Secretary,  and  C.  B.  Weaver,  Tretwurer  and 
Superintendent  of  the  Newport  Itfatrd  of  Water  works 
thrt  afternoon.  Tbe  director!  elected  were  William  F. 
KbonVM,  [Aeot  (Sov.  Fay,  Mayor  Franklin,  T.  M.  Hen- 
bury.  W.  II.  Bberman  and  Foetmnter  Coggmaball. 

M-an  J.  A.  Cloud  &  Co.,  of  IS  Wall  St.  N.  Y.  hare 
been  n  warded  tbe  contract  for  wi 
Ohio  HiaiMl-pli  e.  Two  mlllieti 
Water  to  be  taken  from  the  Mab 

Tn*  Water  CoitanaxiooixR.  of  Rahway,  N.  J.,  hare 
enteral  a  pretest  ngnlnst  tbe  city  uf  Orange  damming 
tbe  Railway  River  to  Rupply  Orange  with  water  and  di- 
vert lug  ii  from  Rahway. 
BlNxm  from  ABTWIAX  Wxtjjf,— From  being  tbe 

Bouthweal 
at  watered 
'  round  about  h 
little,  indeed. 

about  simply  by*  boring  two  erteeien^alM^  Ov^S'l'i 
ft.  of  bonne,  waa  done  at  an  ezpenie  of  Irs.  than  (I  ,600. 
and  a  Mlpply  o(  absolute!  .■  pure  and  ice-onld  water  ful 
ly  sunl  Ivat  tn  more  I  ban  supply  tbe  want*  of  the  citv 
of  3  500  people  la  tb*  remit.  Albany's  eiamp!-  (,  be- 
Inc  fiillowed  by  several  town*,  and  with  tbe  farts  liefnre 
them  tbere  in  no  reason  why  acorea  of  South  (rcorgia 
towna  which  are  now  Tenanted  aa  unhnalUiv  oo  account 
of  tbelr  water  should  not  become  aa  bealtbf  aa  the  aver- 
age.— Atlanta  |Oo.|  Cmisfitatfr/n. 

Work  has  been  began  on  tbe  . 
Till*.    The  Citizen  eaya  tbere  ia  an 
•apply  for  a  population  of  80,000. 

ELECTRICITY. 

New  TxLaxiRArn  CoauTA.xixa.  — The  following  coov 
paules  have  died  articles  at  Albany,  N.  Y-:  The  &im- 
nurcta]  Teli-gram  Company;  capital,  UW.flOO.  fThe 
lin-s  of  the  company  are  tb  run  from  New  York  to 
d'ffereot  cliiea  in  thla  and  other  elatee.)  Tbe  Mexl<-«n 
N  vtheru  Teleerraph  and  Telvjilwaie  Company,  of  New 
Y«k;  tnirfteJ.  tWXi.OOO.  It.  lion  la  to  run  from  New 
York  through  Uie  .State  of  Kew  Jenev.  and  thence  in  a 
aoytb  wealerli  diroctmn  U>  the  city  of  Laredo  ami  .Uw 
ciUm  In  Mexico. 

8ava.xn.ah.  0.l,  ia  partially  lighted  by  electricity. 


River,  8L 
Sled  articlaa  of 
on  the  «7tb  oh. 

it  in 


Tbx  OosATOmc  Vallxy  Railroad  Company  la  the 
name  of  a  corporation  urranlxed  to  build  a  road  from 
Bhelton,  Ct.,  to  the  New  England  mad  at 
Tbe  route  baa  been  »urveyed,  and  work 
commence  In  a  Khort  time, 

Caxadian  Pro/xct  — Ottawa,  OnL  Oct.,  A  pro- 
poaition  baa  been  m«1e  to  A.  Keefer.  becreUiry  of  the 
OttawaTMoTTiaburg,  Waddington  and  New  S'nek  ttallway 
and  Bridge  Company,  on  behalf  of  a  ayndlcat*  oom- 
poaed  of  I€ew  *i  ork  and  EoglUh  cnpitaliaU,  having  in 
view  the  acquiring  of  tbe  charter  of  the  cnnipauy  and 
tbe  Immediate  coftftrurtjon  of  ratlwaya  awl  littdeve 
over  the  Ottawa  and  St.  Laerenec  Rivera.  Mr.  Krefer 
baa  lawn  aaked  una  what  terma  the  transfer  will  be 
made.  Ptaaaof  the  bridge*  and  a  profile  •  if  the  whole 
line  have  been  prepared  and  forwarded  to  New  York 
and  Kngland,  with  a  memorandum  from  Mr  Keefer  of 
tbe  urn  and  condltloue  be  reuuirua.   A  meeUng  of  the 

I  provUl-inal  DlrecbJTs  of  tbe  Ottawa  and  Waddington 
Lv-in|iauy  will  be  l.eld  In  Ottawa  on  Oct.  11,  anon  after 
which  a  meet  I  ox  will  be  held  la  London.  England. 

I    A  DxxrATCB  raj.*  Frkduuck.  M<L,  dated  Bent  !a0, 

!  aaya  :  (Ivtl  Engineer  (Jill,  of  tbe  Peunaylvanla  Rail- 
rood,  will  commence  a  larvey  of  the  bea*  road  between 

i  FreuVrlrk  and  Middkitown  next  weak.  The  road  la  to 
!»■  v»l  .Jterrated  by  the  I'cnnyylvaua  mad 

TBI  MtciuOAX.  Ixdiaxa  amd  Sr.  IxitT*.— At  length 
tbo  MIcblKan,  Indiana,  and  Bt.  Louia  Railroad  has  hern 
located  through  Bourbon,  and  tbe  contract  let  for  the 

Thx  Wen 

tbe  line  bet' 
em|«V)y»d  In  lu> 
road. 


North  Carolina  road  u  going  ahead.  On 
1  AabcvUie  and  Ihicktown  7(A>  Itatute  are 
coiietrucliun.    Twenty-four  mil.,  of  tbe 
id,  running  aa  farai,  WavnaviUe,  are 
running  order.    Tho  Una  from  Aatx 
an  it  ab..ul  tw  miles  to  length. 


town 

Cbicaoo  &  Atlastic— Fifty  milea  of  ateel  remain  to 
be  Uid  oo  the  Chicago  &  Atlantic  road.  Tbe  gap  will 
be  cloaed  within  a  nxmlh.  after  which  time  the  Erie  ex- 
pacta  to  run  through  tralm  from  Chicago  to  New  York 
over  It*  new  line. 

Tr.v.tive  Force  ron  Mnvrso  Vxnictxs. — rtonne 
experlmente  have  been  made  at  Halero,  Mam  .  to  aaoer- 
tain  the  tractive  form  requidte  to  mnve  atreet  eara  and 
i-eblclta  on  a  maoaitamlaad  road.  Tbe  apparatus  used 
coueiated  of  an  Inclined  piano,  at  tbe  upper  end  of 
which  waa  an  iron  wheel,  over  which  paaard  a  rone.  A 
loaded  box-car,  weighing,  with  ila  cuotenta,  12,8^0 
op  the  grade  by  a  weight  of  1*70 
tbe  other  and  of  the  rope.  A 


ipty  a,7!K>  pound',  waa 
and  drawn  up  by  1138 
I  by  178  pouVla.'  An 


occupied  by  fourteen  perw.ua, 
|jounda,  and  when  unnocupiml 
ordinary  load  of  aand  on  a 
sUrtod  by  r>14  [touoda,  and  an  empty  hack,  weighing 
1.530  |iound«.  by  11*1  jmunih:  tbe  same  hack,  with  fuur 
puueugen  Inaidc,  required  fioundi  lo  move  it.  On 
a  lev*!  road,  the  load  of  aand  wan  started  bv  ^40  tiueuidp, 
while  tbe  large  box  car  yielded  to  56  pounds. 

A  NEW  RAIIJlOADENTXJLPaiBJE.--Wrj(TcjlEirrER,  Pa., 

Be|itembar  39.— Those  having  the  preliminarr  arrangn- 
menta  in  hand  for  tho  building  of  the  Delaware  River. 
Pncrnlxville  &  Lancaster  Railroad  met  In  Pno»nlxvlUe 
oo  Thuraday,  and  took  the  neceaaary  atnpa  towatdplac 
log  ila  aoostructlon  under  contract  at  ooca.  Theo. 
Bertolet,  a  FhcenixviUo  engineer,  has  been  givem  the 
charge  of  looking  alter  the  Una  in  Northern  Cheater 
County,  and  will  in  a  few  days  have  men  employed  ujam 
It  In  giving  the  requited  grade. 

Railwat  Car-Meat  Riotmt.— There  waa  quite  a  dhv 
cuasloD  ia  a  railway  ear  last  Bight  aa  to  the  right  of  as 
offl>-iaJ  of  the  train  to  rernova  tbe  valibe  and  octal  of  an 
occupant  of  a  seat — a  gentleman  in  attendance  on  the 
board  meetings — who  eras  then  tcrapotarlly  abeent. 
lie  contended  be  had  that  light,  while  a  learned  Judge, 
woo  was  In  the  same  car,  on  being  appealed  to.  decided 
that  tho  Una  occupant  waa  entitled  to  his  mat.  On  a 
railway  brulo  In  Canada  last  week  Ua«  i:.mui  tjt  ajj 
ixvupaut  to  .1  Mkftt,  «  hot*  iar"c-  had  bttcti  reaoovvd 
t*y  ait  official  lo  nccanawodmt*  &nuUwr  porKm.  vt*»  tm»- 

talriMl.  hinl  it  v»«a rvtumwi  ar.d  bo  rifcUiuwl  kin  seat,  

from  the  S\,rUan4  tiie.)  iVeai,  Oct.  4a 

'Stf  ZcaiaU*.M>  NoT-»-«.^WtLUStSTos,  8<'pU*oiber  7.  — 
Tbe>'ew  Zo*  niiti  I'ai  ,lAtiv*>nt  baa  wsud  bill.autiii  r.ziae 
Mm  to  the  extent  of  i4,OiK)(tXX)  t>~r  rail w a v 8  ancl 
public  wrirk-,  atxt  baa  apponored  a  rvr».lu1laii  tn'  favor 
ofdirvct  <■  mmuttlcaUoii  btBt-wn  E<iHiani]  and  New 


ith  n  butsktdy  of  iiOOOO  Nai 

——-.——j         »      ■-  .^itvt.  •'•eaaa 

and  all  the  late  dllttcuisica  are 


BUILDING  A 


arsss 


this  city,  on  Oct.  J,  for 


SoUlvan  *  Klnc 

Dunn  X  Ptielaa  . . 
Jnbn  Hno-erlee  . . 
1.  P  H-odrlck. 
W.  Phsbui  


The  propojal  of  L.  P. 


Tax  New  pEnotWAOSxr  Vat-utT  Road  —Rail-lay- 
ing on  tho  new  Pemi^cwaaset  Vallev  Rallrrwd  bas  lieen 
temporarily  poatrmv<<  having  reached  Mad  River,  in 
Caruptou,  about  nve  miles  north  of  the  startllttr-pnint, 
on  aocxiuut  of  no  bridge  being  yet  built  across  It.  UraoV 
ing,  baluiAUng,  Ac ,  are  still  progrenang. 

New  Haiijuiad  Rovtb, — The  enEfrieera  have  com- 
menced laying  out  tbo  twtaUlsbed  route  of  a  new  road 
Vo. 


CANALS 

The  Nicaragua  Cabal. — Bax  Frakcukxi,  Oct.  8, 
—Tbe  Oregon  legislature  hat  paased  a  Joint  rearluuVin 
asking  C-ongresa  to  pasa  an  act  of  mcciru  iratlon  of  the 
Ni'-wraxun  Cannl  Company,  which  will  be  filed  with 
the  Secretary  of  Klate  at  Waehinglon.  tor 
xt  seaalon. 


et  in  length,  and  must  be  cuat- 


C0NTRACT8  LET. 

UBTBCB  Costtract  Let.— The  building  committee 
of  the  (Second  Coogrecational  t:hurdi  uf  HoTvoke,  Mass. , 
hoaauardad  the  oolilract  for  the  new  church  to  P.  B. 
Johnaon,  oi  Palmer,  for  toO.cKX). 

Bxiuull  Ooxtract  Ijrr.-Tbe  Huntlngtoa  (  Vwimrr- 
cial  says  that  the  contract  for  lauldtng  a  bridge  acroaa 
tbn  Ohio  at  Poiul  Pleuaant  was  given  u»  tbo  KevsUmu 
Bildge  Comionv,  of  f" 
bridge  will  be  LiOO  f 
Dieted  In  six  mcntha. 

The  hid*  for  removing  wreck  and  cargo  of  tbo  gov- 
ernment transport  "  Maple  Leaf,-  from  Bt  John's 
River,  near  Mandarin  Fla  .  were  Samuel  K.  Cumminra, 
2-  J.t,«*.S«>:  J.  A.  CJood  *  Co..  New  York,  *4,SI«J: 
K  &  Russ,  of  Fernandlna,  Pin  ,  ni.w..j. 

BTJILDrNO. 

CAXtaUunuE,  Md. ,  is  to  have  a  new  *14,0U0  kail. 

Tax  WiaoosaiB  Caittol.— The  work  anon  tbe  north, 
em  exteusiun  to  the  capital  at  Madiaon  la  jirovrreanuig 
with  considerable  more  rapidity  than  that  mam  tbe 
south  rxtenslon,  the  foundation  for  which  is  not  vet 
entirely  completed.  Tbe  heavy  Iron  Joists  for  tbo  rfret 
flour  of  the  northern  exten-Suu  have  all  been  placed  in 
poaition,  and  tbe  maarma  are  now  engaged  upon  the 
superstructure.  The  dneased  stone-work  is  Deing  pushed 
and  the  rough  Inundations  are  now  nearly  hidden  dv 
the  wall  which  is  ootaide  uf  them. 

Maki*0  Floosw  Firi  Rxaunvx.— Among  the 
various  phi  tn  now  resort«|  to  |PJ  English  builders  (or 
rendoring  Wooden  flouring  resUtlve  lo  the  action  of  fire 
is  that  of  constructing  aolid  timlier  floora.  compoawd  of 
ordinary  Joista  placed  clone  to  each  other,  and  rpik«d 
or  acrawed  at  Intervals  with  holla;  the  latter  are  fixed 
alternately,  and.  to  form  a  key  for  the  t.lasb-rioir 
angu  or  groovea  are  cut  under  each  Joist,  these  groove* 
fwinluK  a  seriosof  dove-tails  In  a  sinnliar  manonr 
stairs  are  formed  by  a  eerie*  of  Joists  screwed  or  spiked 
together.  With  regard  to  partitions,  preference  ia 
given  by  many  to  the  French  plan  of  oonatnictlng 
them  with  quartering.,  filled  in  with  rnogb  stooe  rubble 
than  lathed  on  each  side  with  stronc  laths,  anJ  a  coat 
m  plaster  applied  and  prnvaed  through  the  vaeoltiaa 
from  each  side.  In  the  conatructlon  ol  roofa,  the  Inviog 
of  solid  concrete  fiat*  on  Iron  joiifcs,  or  iruo  fciuts  tl«-J| 
to  tbe  Inclioatlon  of  the  ml.  «ud  thcnlllfi  i* 
waCTwUi  on  the  Freoch  system,  covered 


LABOR. 

Lack  or  Brk-xi.avxrs  a  CwctRTVATL-Tba  demand 
ftir  bricklayer,  in  Cincinnati  far  exceed,  the  sur.i,lr, 
Thla  «n  probably  be  acoouated  for  by  tbe  fad  that  all 
the  building,  are  being  poshed  in  order  that  they  - 


w  may 
The  union 


be  got  under  roof  before  the  winter  aete  in 
price  for  bricklavcra  Is  M.SO  day,  but  eon.- 
ottartiwteanea-uiy.  This  will,  no  doubt,  lead  tbe  men 
to  strike  for  IS  all  along  tbe  Hue  on  or  before  the  lirrt  of 
?".'  yef^'  ^  l,"!jn"»  ""Ul  receive  another  aet- 
boct   Cincinnati  really  needs  about  100  mora  masons 

MISCELLAN0US. 

Two  New  Caxadu.v  Pro vtitcsa  —  Ottawa,  O 
Oct.  4.— It  ia  understood  that  tho  creation  of  two  t_. 
provinces  In  the  northwest  has  been  decided  ui>.n  bi 
the  government.  One  will  be  Qu'Appelle,  with  Rcirina 
««  ite  capital  and  Mr.  llewdnny  as  ita  Lleulennnt-;™. 
amor.  The  other  will  he  riaakatchewan  Uie  capital  for 
which  hat  not  yet  been  decided  upon. 


a  rewsrvoirnt  Rye  Pond,,  in  tbe  tow  na  of 


E 

Si 

ii  \ 
hi 


7 

I 


i 

9 


I.\o0  HO  On    |0.7i    {0  .10  to,  to 


loweat  one  received,  was  sent  to  the 


i 

5 
Z 


4 


d 

■ 




■JIM.OO    BO  SS       |,  .35     la.  nOT  xi 
total     total  1 

ago  no  soo.oo  1,000  oo  uo.<cacio 

lit  OO!        .40  l  io:       S\(lll  «0 


Digitized  by  Google 


Octoiikr  14,  1882. 


AMERICAN   CONTRACT  JOURNAL. 


:'55 


THE  FORTH  BRUXJE* 


( ( 'on  W  r*oVrf  from  page  9S8.) 


Iwwnd  girders  of  a  bridge  have  not  been  men* 
urrd,  and  Mill  lorn  has  any  experimental  epproxi 
niation  been  nhlained  to  the  resistance  of  an  entire 
bride*  witb  its  floor  ami  crow  bracing. 
{ much  may  be  done  by  m  jdels,  and  toe  author  in- 
;  tends  to  ao  ascertain.  If  possible,  the  probable  re- 
The  authors  experiment*  conclusively  prove  aistiuiceof  the  Forth  Bridge  expressed  in  square 
that  steel  is  far  roper  tor  to  iron  ai  a  material  for  |  feel  of  flat  surface.  Experiments  with  relation  to 
Mrute,  though  the  superiority  is  not  no  great  aa  wind  pressure  hare  h«en  commenced  at  the  site  of 
wben  tension  members  are  in  question.  Thus  the  the  bridge— a  pressure  board,  SO  ft.  long  and  IS  ft. 
V  nrtli  Bridge  Btruta  will  bo  from  SO  to  40  per  cent.  wide,  having  been  llxed  on  the  top  of  a  tower  on 
stronger  in  steel  than  in  iron,  while  the  tension  the  island  of  Incbgarvie.  where  the  central  pier  of 
members  will  be  about  80  per  cent,  stronger.    It  ' 


out  SO  per  cent,  atronger. 
doe*  nut  follow  that  the  steel  strut  would  not  be 
BO  per  oent.  better  also  aa  regards  actual  work, 
is  very  different  to  what  takes  place  in  a 
j  machine.  A  steel  or  an  iron  rail,  tested 
for  transverse  strength  in  a  machine,  will,  aa  a 
rule,  bend  many  inches,  and  fait  by  distortion  nf 
the  head  under  the  compressive  stress.  In  actual 
work  hundreds  of  such  rails  break,  but  It  is  the 
tensile  and  not  the  compressive  stress  which  causes 
the  failure,  and  there  is  no  distortion  of  the  head 
as  in  the  testing  machine.  .Similarly,  wben  riveted 
girders  break  under  traffic,  it  is  not  the  top  flanges 
with  a  calculated  stress  on  the  average  of  about 
•nit-  third  of  the  ultimate  resistance  that  give  way. 
bnt  the  bottom  members,  where  the  calculated 
stress  is  only  about  one-fourth  of  the  ultimate  re- 
si stance.  In  abort,  the  univeneU  experience  is 
that  fatigue  is  far  more  injurious  to  Iron  or  steel 
under  tensile  than  under  compressive  stress,  and 
it  follows  that  the  factor  of  safety  should  not 
be  the  same  in  the  two  cases.  This  is  quite  con- 
sistent with  ordinary  practice,  for  probably  tho 
majority  of  girder  bridges  in  this  country  have 
equal  sized  top  and  bottom  flange*,  which,  after 
allowing  for  the  riveting,  would  give  a  factor  of 
about  It  for  the  compression  and  about  4  for  the 
tension  members  respectively. 

The  peculiarities  of  steel  nre  tolerably  well  un- 
derstood now.  and  amongst  other  precautions  it  is 
especially  desirable  to  so  design  the  joints  inten- 
sion that  no  tearing  action  shall  be  set  up  along  a 
line  of  rivet  boles.  Accidents  of  workmanship 
necewdtato  the  provision  of  »  good  factor  of  safety 
In  steel  joints  in  tension;  but,  after  watching  the 
testing  of  many  steel  tubes  under  compression, 
the  author  cannot  conceive  any  accident  of  work- 
manship which  could  bring  about  tbe  failure  of 
ntce]  tubes  Mioh  as  those  in  the  Forth  Bridge,  even 
if  the  working  stress  wsa  raised  to  two-thinls.  in- 
stead of  shout  one- fourth  of  tbe  ultimate  resist- 
ance. In  fine,  he  believes  a  steel  tube  to  be  tbe 
moat  trustworthy  member  which  could  he  Intro- 
duced into  a  great  and  unprecedented  work. 

As  regards  cost  of  manufacture,  the  difference  is 
romrwmtively  small  between  a  circular  and  a  rect- 
angular member.  The  main  tubes  will  be  made 
up  circumferential ly  of  ten  bent  plates.  Jap- jointed 
and  double  riveted  through  tbe  flanges  of  ten 
rolled  beams, which  will  run  longitudinally  through 
tbe  whole  length  of  the  to  be.  Stiffening  rings 
will  also  be  introduced  at  suitable  intervals.  The 
junctions  of  tbe  tubular  struts  with  the  tubular 
bottom  members  offered  some  little  difficulty  at 
It  rat  in  designing,  but  this  being  surmounted, the 
manufacture  of  the  junction  lengths  becomes,  as 
it  were,  a  piece  of  ship-builder's  work,  except  that 
the  sbip-biiilder  bss  to  deal  with  far  more  complex 
eurvutures  than  will  be  found  In  the  junction 
lengths. 

Before  dismissing  the  question  of  steel  in  com- 
pression, tbe  author  would  wish  to  mention  the 
result*  of  nome  experiments  made  by  him  on  steel 
which  had  l>ern  jimviuuitly  subjected  tO  end  tirma- 

urs  in  a  tube,  so  that  flexure  could  not  occur. 


'  able  **»vnrity  must  occur,  since  12*  increase  of  tern 
prrature  is  the  equivalent  as  regards  elongation  of 
.  one  Urn  per  square  Inch  stress,   On  s  hot  sunn 
Probably  day  the  Britannia  tube  was  found  to  warp  3  in. 

taterallv  and  in.  vertically  whan  free  to  move; 
and,  clearlv.  if  such  tendency  be  restrained,  uni- 
formity of  stress  is  unattainable.  The  Forth 
Bridge  tubular  struts  would  similarly  tend  to 
curve  under  tlie  action  of  the  sun's  rays,  but,  being 
braced  together,  they  will  not  be  free  to  do  so,  and 
stress  must  result.  Kvery  structure.  In  fact,  is 
subject  to  such  stresses,  which  are  one  of  the 
things  covered  by  the  usual  factor  of  safety.  Stone 
buildings  and  arches  are  no  exception  to  the  rule; 
indeed,  tbe  author,  from  instances  which  have 


the  bridge  will  he  placed.  The  apparatus  is  adapted 
to  test  the  relative  resistances  offered  by  different 
surface*,  and  during  the  progress  of  tbe  works  it 
is  hoped  many  now  open  questions  may  be  settled. 
The  experiments  will  probablv  not  affect  in  any 
way  the  design  of  the  bridge,  because  the  Irwdlng 
features  of  tbe  design  ana  the  working,'  etri-r-sci* 
and  wind  pressure  to  be  provided  for  have  long 
since  been  settled  with  the  Board  of  Trade.  Until 
the  experiments  are  complete,  however,  it  will  be 

impossible  to  state  with  precision  what  factor  of  careful  consideration  what  provision  for  expan- 
safety  will  belong  to  the  work,  though  it  is  poasi- !  sion  would  be  requisite  or  expedient,  and  what 


tbe  stresses  due  to  changes  or  temperature  are 
often  relatively  far  more  severe  in  stone  than  in 
iron  arches. 

Since  by  no  practical  means  could  stresses  from 
expansion  ana  contraction  be  wholly  eliminated 
from  the  Forth  Bridge,  it  became  a  matter  for 


hie  to  state,  without  reservation  of  any  kind,  that 
In  any  event  the  Forth  Bridge,  as  designed,  will 
be  relatively  stronger  than  sny  other  bridge  yet 


could  be  dispensed  with.  There  could  be  no 
doubt,  of  coarse,  that  longitudinal  expansion  in 
the  1,*0U  ft.  span  should  be  provided  for  by  plac- 


constructecl.  Owing  to  the  large  d-tad  weight  ami  j  ingono  end  o/tbe  8M  ft.  irjrder  o«tiJolkt^wheTe^it 
tbe  spread  of  the  girders  at  the  piers,  a  wind  pir* 
ur*.  equivalent  to  2  rwt.  per  square  foot  upon  the 
surface  of  one  girder,  would  be  required  to  over- 
turn the  bridge,  assuming  it  not  to  be  beld  down 
by  bolts.  The  holding-down  bolts  provided,  how- 
ever,  about  double  the  resistance  to  overturning, 
so  4  cwt.  of  wind  pressure  per  square  foot  upon 
the  single  surface  would  be  required  to  upset  the 
bridge;  and  under  this  ideal  pressure,  though  the 
wind  bracing  would,  it  is  true,  be  on  the  point  of 
failing,  none  of  the  great  tubes  or  tension  mem- 
bers of  the  main  girders  would  even  he  perma- 
nently deformed. 

< "hinges  of  temperature  aa  well  as  gale*  of  wind 
will  affect  the  stresses  upon  tbe  steel,  but  to  a 
comparatively  insignificant  extent.  In  designing 
a  certain  class  of  work  nothing  emlinrmanes  an 
engineer  more  than  questions  arising  out  of  the 
expansion  and  contraction  of  materials.  An  ex- 
perienced engineer  will  know  that  in  certain  in- 
stances lie  mar  entirely  Ignore  the  influence  of 
temperature,  while  in  others  it  is  all  important. 
For  example,  if  a  provision  were  not  made  in  the 
case  of  point  rods,  the  points  would  fail  to  close, 


lit  follow  the  continent 
hand, 


and  great  loss  of  life  I 
derailment  of  a  train. 

infinite  complication  would  result  if  a  similar 
provision  had  to  he  made  in  a  structure  like 
tlie  Crystal  Palacr,  or  In  long  station  roofs, 
or  in   girders  carrying  iHilldinga.  Only 


was  supported  by  the  cantilever.  The  direct 
stresses  would  thus  be  eliminated,  but  there  re- 
mained those  due  to  tbe  unequal  heating  of  tbe 
different  members,  aa  in  every  other  bridge.  These 
struts  were  not  iocluded  in  tlw  estimated  maxi- 
mum tension  and  compression  per  square  inch 
given  in  the  previous  part  of  this  paper,  but  were 
assumed,  as  usual,  to  be  covered  by  the  factor  of 
safety.  A  more  difficult  question  arose  with 
reference  to  the  portions  of  the  girders  between 
the  piers.  Thus  the  Inchgarvie  pier  consists  of 
four  cylindrical  masses  of  masonry,  *  paced  270  ft. 
apart  longitudinally  and  130ft.  apart  transversely, 
centre  to  centre.  The  point  to  be  decided  was 
whether  the  great  girders  should  be  bolted  to  each 
mass  of  masonry,  or  be  fixed  at  one  end  only  of 
the  above  270  ft.,  and  be  placed  on  rollers  st  the 
other  end.  This  would  he  done,  aa  a  matter  of 
course,  with  an  ordinary  370  ft.  span  girder  bridge 
but  the  conditions  here  were  very  different.  In  the 
first  place,  tbe  pressure  was  euoirnoua.  and  a  bed- 
plate .15  ft.  try  18  ft.  was  not  a  convenient  one  to 
provide  with  rollers.  The  most  important  point, 
however,  was  that  sudden  and  unequally  dis- 
tributed gu.it*  of  wind  caused  stresses,  which  renj 
dered  it  extremely  desirable  to  dispense  witb 
roller*  if  -s-wiUe.  On  considering  tbe  question  in 
detail,  it  proved  to  be  quite  ix»aible  to  do  so.  The 
range  of  temperature  in  this  climate  is  not  really 


te  id  not  really 

ex- 1  great  on  wefl  pmtected  surfaces,  as  the  practical 
[lenenoe  could  decide  whether   It   would  be 


iaafe  to  carry  an  ornamental  ashlar-faced  build- 
ling  on  a  girder  ISO  ft.  in  length  without 
running  th«  risk  of  inducing  cracks  in  the 
masonry  ;  hut  the  author,  having  tried  It,  can  say 
that  the  effects  of  temperature  In  such  a  case  may 
be  safely  ignored.  Similarly  be  had  used,  without 
inconvenience,  girders  880  ft.  in  length  in  the  floor 
of  a  building,  and  purlines  of  equal  length  In  the 
roof  a  of  station.  Each  case  must,  however,  be 
dealt  witb  on  its  own  mortis;  for  in  another  instance, 
where  a  gas  works  roof  had  fallen  down  like  a 
pack  of  cards,  he  had  traced  the  cause  of  the 
accident  unmistakably  to  the  expansion  nf  the 
iron  slate  battens,  which  were  exposed  to  ex- 
ceptionally high  temperatures  at  tiroes.  An  en- 
gineer is  apt  to  consider  be  baa  taken  Bufficif-iit 
account  of  expansion  if  be  adopts  tbe  conventional 
coarse  of  placing  one  end  of  his  girders  on  roller* 


Tho  n«da  were  1  in.  diameter  by  DO  in.  long.  With  j  or  sliding  platss,  so  that  the  bndgu  may  be  free  to 
the  mildest  steel,  the  reel  stance  to  flexure  was  14.5  expand  in  the  direction  of  its  length.  The  super- 


tons  per  square  inch  in  thr  uncompressed  rod*.  .xnii 
22  tons,  or  say  50  per  oent.  more,  in  the  rods  which 
had  previously  been  subjected  to  an  end  pressure 
of  So  tuns  per  square  inch.  With  somewhat 
harder  steel,  th*  corresponding  figures  were  IS 
tons  In  the  uncompressed,  and  from  SS  to  30  tons 
in  the  previously  compressed  b*r*~a  gain  nf  from 
<J0  to  HO  per  cent.  The  hare,  wben  tested  in  ten- 
sion, showed  no  loss  In  strength  or  elongation 
from  the  previous  compression.  Aa  80-ton  ste«l, 
after  tbe  end  pressure  bad  been  applied,  bore  aa 
much  toad  without  flexure  as  54-ton  steel  which 
had  not  been  so  treated,  it  is  clear  that  the  adop- 
tion of  mild  steel  in  railway  bridges  would  be  much 
accelerated  If  some  alni|de  practical  method  could 
be  devised  for  bringing  about  the  molecular  change 
effected  in  the  above  instances  by  an  end  pressure. 

Is  has  been  stated  that  the  maximum  wind  press- 
ure upon  tbe  1,700-ft.  spun  has  been  assumed  to 
he  equivalent  to  a  pressure  of  56  lbs.  |M-r  square 
foot  upon  double  tbe  superficial  area  of  the  girder. 
It  is  to  be  regretted  that  this  assumption  neces- 
sarily involves  many  matters  ot  pure  conjecture. 
For  example,  though  a  wind  prossuro  of  59  lbs. 
has  undoubtedly  been  registered  by  anemometers, 
s  x  f  zoning  a  surface  of  a  couple  uf  square  feet,  it  has 
never  been  proved  to  prevail  instantaneously  aver 
no  great  a  width  as  the  1,700  ft.  span.  Again,  the 
relative  resistance  offered  by  tbe  wi 


s  m-r  r**e  hetor.  Uw  H.-U1.K  t 


structure,  it  is  true,  may  he  twice  as  wide  aa  it  Is 
long,  but  it  must  take  its  chance  as  regard*  expan- 
sion in  the  direction  of  the  width.  Arched  station 
roofs,  such  as  the  St-  Pancras  roof  of  340  ft.  span 
and  700  ft.  length,  seem  to  require  no  provision 
for  expansion  in  either  direction.  Again,  the 
Victoria  Bridge  at  Piinllco  has  longituiJ  Uial  k  inlers 
913  ft.  in  length,  and  cross  girders  100  ft.  in  length, 
with  no  provision  for  expansion  in  either  direction. 
On  the  other  hand,  at  the  rsmthwark  Bridge, 
grooves  bad  to  be  cut  in  the  masonry  to  admit  of 
the  free  expansion  of  the  cast-iron  spandrils,  which 
had  been  fractured  by  expansion  in  several 
Instance*,  though  tbe  arch  was  only  840  ft,  in  span,  j 
and  the  spandrils  were  not  continuous  across  tlw 
piers.  However  mu  li  the  engineer  may  desire  to 
eliminate  si  revues  due  to  expansion,  be  will  find  it 
impossible  to  de  ao  for  the  very  obvious  reaaoii 
that  tbe  temperature  is  not  uniform  at  any  instant, 
and  that  even  in  this  climate  there  may  a  difference 
of. VI  between  the  temperature  in  the  sun  and  in  tho 
shade.  Take  the  case  of  an  ordinary  lattice  girder 
with  UtHigh'Sluiped  top  and  bottom  members  and 
double  lattice*.  One  aide  plate  of  the  trough  may 
be  highly  heated  by  the  direct  rays  of  the  sun,  and 
the  other  be  completely  in  tbe  cool  shade,  and  one 
tie  bar  may  similarly  differ  from  its  companion 
bar  in  temperature.  If  the  girder  were  tree  to 
warp  in  any  direction  bke  a  thin  plank,  little 
stress  would  result;  but  a*  it  is  not  free  to  adapt 
itself  to  the 


uniformity  of  temperature  a  few  inches  below  ths 
ground  testifies.  Taking  the  average  of  twenty 
years'  observations  at  Greenwich,  tbe  mean  shade 
temperature  of  thr  different  tuoutlia  ranged  from 
88.94"  in  January  to  84.54  in  July.  As  tbe  aver- 
age for  tbe  whole  twenty  years  was  48.59',  the 
range  was  thus  merely  II'  below  and  18'  above  the 
mean  temperature.  Since  IS'  corresponds  to  a  ton 
per  squsre  inch  stress,  iron- work  bedded  at  a  mean 
temperature  In  a  mass  of  masonry  might  well  be 
subject  fi  no  greater  stress  from  variation  of  tem- 
perature than  plus  and  minus  1  ton  per  square  inch, 
which  is  far  less  than  would  obtain  iu  a  so-ttyhn 
f ree-to-expand  structure  exposed  to  the  rays  of  tbe 
run. 

ui*t  year  was  characterised  by  great  extremes 
of  temperature.  In  January  tbe  temperature 
fell  to  12.7**  while  in  July  it  rose  to  97. 1*.  a 
range  of  no  less  than  04.4'  in  the  Miada.  The 
lowest  mean  daily  temperature  was  19.4*  iu 
January,  and  the  highest  78.6*  In  July--* 
range  of  59.1".  The  maximum  daily  range 
was  V?'.  and  monthly  range  58*,  both  in 
July.  In  tbe  sou  th*  temperature  rose  as  high  as 
1*0*.  so  the  extreme  range  for  the  year  would 
be  no  less  than  1ST'.  The  average  yearly 
range  being  leas  than  34',  a  clear  explanation 
is  thus  afforded  of  the  fad  so  well  proved  by  ex- 
perience, that  provision  for  expansion  is  essential 
In  point  rods,  signal  wires  and  similarly  exposed 
and  light  pieces  of  lro«i-work,  while  it  may  safely 
be  ignored  in  the  case  ot  girders  inclosed  in  build- 
ings or  bedded  in  jack  arches. 

Having  reference  to  the 
briefly  set  forth,  and  to  the  behavior  of  existiug 
structures  of  all  classes  in  this  climate,  it  prove*!, 
on  investigation,  to  be  quite  unnecessary,  as  far  as 
temperature  was  concerned,  to  provide  rollers  at 
Incbgarvie  pier.  The  steel  tubes  between  tbe  four 
cylindrical  masses  of  masonry  will  be  covered,  like 
marine  boilers,  with  a  ample  of  inches  of  "  fossil 
I  meal"  or  some  other  suitable  non-conducting  ma- 
I  terial,  and  an  exterior  iron  envelope.  Inside  the 
tabes  will  be  lined  with  about  8  ft.  In  thickness  of 
cement  concrete,  to  serve  aa  an  equaliser  of  tem- 
perature, and  these  precautions  being  taken,  th* 
results  of  calculations  show  that  the  stresses  frutn 
change*  of  temperature  will  be  of  no  moment 
either  to  tbs  superstructure  or  to  the  masonry. 

There  still  remained  tbe  question  whether,  for 
other  reasons  than  temperatuie,  rollers  might  not 
be  necessary  at  Icbgsrvie, 


Since  the  ,70  ft.  long 
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«.tn~  ~  upon  scaffolding,  there 

would  be  do  stress  upon  the  metal  at  first,  hut  at 
the  ereotioo  of  the  cantilevers  by  overhanging  pro- 
ceeded, there  would  be  the  gradually  increasing 
thrust  from  the  bottom  member,  and  it  appeared 
difficult  toaay  whether  tftia  thnvt  would  come  upon 
the  tubea  it  upon  the  piers  an  abutments,  unless 
rotlen  were  Introduced.  A  compressive  strew*  of 
6  tone  per  square  Inch  would  shorten  the  tube  lt» 
in.,  and  aa  the  stout  masonry  piers  would  tilt  very 
little,  this  tnorment  could  not  occur,  and  the  tube* 
would  not  take  up  their  Hiuirr  of  the  work  unless 
some  sliding  were  provided  for.  After  a  careful 
comrideni  tlon  of  all  the  conditions  of  the  problem, 
including  changes  of  temperature,  the  author  came 
to  the  ooDclosii'D  that  a  certain  amount  of  initial 
e>tre-s8  on  the  luhe^  betwi-on  the  masonry  piers  wi%* 
desirable,  and  although  it  might  at  Unit  appear  to 
be  difficult  to  do  this  with  a  tube  11  ft.  in  diameter 
by  3  in.  in  thickness,  the  difficulty  vanished,  as 
unial.  upon  being  grappled  with,  lie  proposed 
simply  to  make  tbn  upper  and  lower  hra-plnics. 
which  wrm  iutendt*!  to  nlsle  on  each  other  miring 
the  erection  of  the  bridge,  with  serrated  uurfaoes 
eloping  at  an  angle  of  one  lu  six.  As  the  co- 
efficient of  the  wHI-grcaecd  and  pluued  *U>cl 
surfaces)  would  not  exceed  one-twentieth  of  the 
A,  tbit  shortening  of  the  lulst  under  the  com- 
lire  strew*  due  to  the  erection  of  thu  contile. 
would  proceed  freely,  whilst  the  desired 
i  would  be  put  on  partly  by  the  weight 
of  the  structure  and  the  tightening  of  the  holding- 
down  bolt*  taking  effect  on  the  one  in  six  incline, 
and  partly  by  the  test  load  of  the  bridge.  A 
movement  of  \%  in.  would  be  provided  for  tem- 
porarily, and  the  two  bed-plates  would  fiually  be 
gripped  together,  and  made  fast  to  the  piers  by 
forty  holding-down  bolts  of  3  in.  diameter.  When 
complete,  the  stresses  on  the  metal  would  never 
exceed  the  limit  of  7,W  tons  under  Ibe  joint  influ- 
ence of  live  load,  wind,  and  temperature,  and  the 
pn-.Kure  upon  the  masonry  piers  and  foundations 
would  be  well  within  the  working  limits. 

It  is  unnecessary  to  refer  in  detail  to  the  mode 
or  erection,  as  it  at  obvious  that  the  work  will  lie 
commenced  at  each  pier,  and  be  proceeded  with 
by  adding  successive  portions  to  the  ends  of  the 
cantilevers  until  the  same  are  complete.  The 
I  girders  will  also  probably  be  erected  on  the 
r  banging  system,  temporary  connections  being 
med  between  the  ends  of  the  cantilevers  and 
the  central  girder.  The  closing  lengths  or  key 
pieces  at  the  centre  of  each  1,700  ft.  span  will  be 
put  in  on  a  cloudy  day,  when  there  is  little  varia- 
tion in  temperature,  ami  the  details  will  be  so  ar- 
r  so  ged  that  the  key  piece  can  be  completed  and  the 
temporary  cotwecuons  cat  away  in  a  few  hours, 
so  as  to  avoid  any  temporary  inconvenience  from 
exjjauslon  ami  contraction. 

No  special  difficulty  will  arias  with  respect  to 
the  foundations,  though  the  works  will  be,  of 
course,  on  nn  unusuallr  larRe  scale.  The  island  of 
Inchgnrvie  is  of  trap  rock,  and  the  central  pier  at 
that  ppot  mil  consist  of  four  cylindrical  misses  of 
concrete  and  rubble-work,  faced  with  granite,  and 
having  a  diameter  of  48  ft.  at  the  top  and  70  ft.  at 
the  bottom.  The  height  above  high  water  will 
be  18  ft-,  and  the  depth  below  the  same  will  vary 
from  34  ft.  to  70  ft.  After  the  sloping  face  of  lite 
rock  foundation  has  boen  cut  into  steps,  wronght- 
iron  caissons  will  be  floated  out,  lowered  into 
place,  and  filled  wilb  concrete  lowered  through 
the  water  in  hopper-bottomed  skips,  (^uoeonferry 
Pier  will  be  founded  on  boulder  clay.  Open-topped 
cylindrical  ralssnns,  70  ft.  in  diameter,  with  an 
external  and  internal  akin,  7  ft.  0  in.  apart,  will  be 
floated  out  and  lowered  into  place.  The  space  be- 
tween the  skins  will  be  filled  with  concrete,  to  give 
strength  and  weight  to  overcome  Motional  resist- 
ance in  sinking.  Grab  excavators  wdl  be  carried 
on  a  turn-table  top  to  the  caissons  to  remove  the 
earth  from  the  interior,  and  pneumatic  appa- 
ratus will  be  supplied  to  enable  men  to  clear  boul- 
ders from  the  cutting  edge  of  tlie  calssona.  Fmin 
a  depth  of  0  ft.  below  water  upwards,  the  ni&aojtrr 
will  be  built  in  the  dry.  inside  a  movable  caisson 
connected  by  an  tndia-rublier  joint  with  the  per- 
manent eabaun  below  it.  The  piers  will  be  carried 
down  at  least  10  It.  into  the  boulder  day,  which 
will  give  depths  ranging  from  88  ft,  UirW  ft  br-Iow 
high  water  ami  10  ft-  less  at  low  water  in  the  re- 
spective cylinders.  In  round  numbers  the  weight 
of  one  of  tlie  cylindrical  piers  at  Quecusfcrry  may 
be  taken  st  16.000  tons,  and  the  combined  vertical 
pressure  on  the  top  of  the  |>ier  from  the  dead 
weight  of  superstructure,  rolling  load,  and  wind 
pressure  at  8,000  tons;  so  the  load  ou  tbe  clay 
would  average  about  six  tons  per  square  foot  over 
the  area  of  the  foundation.  This  u  an  insignifi- 
cant amount  on  such  hard  clay  as  thai  at  the 
Foitb,  and  tin*  margin  in  ample,  therefore.  U>  al- 
low of  tbeun'(|uui  distribution  of  llin  prcHuuiedue 
to  tbe  action  of  partial  Mas;*  of  wind  and  of  a  cer- 
tain amount  of  expansion  in  the  tulaM  connecting 
the  piers. 

The  total  length  of  the  great  continuous  girder 
is  5,330  ft.,  or  sav  a  mile,  and  of  the  viaduct  ap- 
proaches 3,734  ft.,  or  rather  over  half  a  mile. , 
Titers  is  nothing  calling  for  special  remark  in  tbe  | 
Ttm  pier*  wui  be  uf  rubble  in-iaoory.  fac*sd  I 


tbe  mprrstrticture  of  iron  lattice 
girders  with  buckl.il  plate  floor  and  tnnigli  rail 
bearers,  as  in  tlie  iuotiuure  of  tlx'  main  spans.  The 
main  girders,  apaced  111  ft.  apart,  will  be  placed 
under  tbe  railway,  and  theie  will  be  a  strong  para- 
pet and  wind  screen  to  protect  the  trains. 

To  engineer*  little  need  be  said  respecting  tbe 
stiffness  of  a  girder  hridgr*  having  the  proportions 
adopted  in  tlte  present  case.  Tlie  central  girder 
has  a  depth  of  one-seventh  of  the  span,  whilst  the 
cantilevers  may  be  looked  upon  as  halves  uf  a 
girder  having  a  depth  of  one-fourth  of  the  span. 
Exceptional  depths  like  these  confer  exceptional 
atiffneaa,  and  lliere  is  the  additional  fact  that  the 
live  load  of  a  pejtslng  train  will  be  quite  insignifi- 
cant aa  compared  with  the  dead  load  of  the  struc- 
ture. The  heaviest  train  traversing  tbe  bridge  will 
not  deflect  tbe  1,700  ft.  girder  more  than  4  in., 
which  it  considerably  less  than  tbe  deflection  of 
tlie  490  ft.  span  of  Haltaah  Bridge  under  its  teat 
load,  whilst  a  wind  pressure,  equivalent  to  80  11m. 
nor  aqunre  foot  over  the  entire  1.700  ft.,  would 
bend  the  bridge  biterslly  less  than  9  in. 

About  43,1100  inn*  of  atrel  will  lie  used  in  the 
superstructure  of  the  main  M-uina,  and  3,000  ton*  of 
wrought  iron  in  that  of  the  viaduct  approach.  The 
total  quantity  of  nuiwmry  in  the  jrters  and  founda- 
tion* will  Iki  slnnt  13,1.000  cubic  yards,  and  the 
c*tiinnti*l  catt  of  the  ontire  work,  upon  the  baaU 
of  tbe  prices  at  which  tlie  original  suspension 
bridge  was  contracted  for,  ia  about  1,500.000. 
Owing  to  the  varying  price  of  steel,  and  to  tbe 
magnitude  and  novelty  of  tbe  undertaking.  thb» 
estimate  must  be  taken  as  approxiniate  only,  as  a 
contract  luw  not  yet  been  concluded  for  the  works. 

It  will  be  gathered  from  the  preceding  ooee*. 
aarily  brief  and  incomplete  description  of  the  pro- 
posed Forth  Bridge  that  no  novel  or  untried 
elements  enter  into  the  design.  In  principle,  a 
continuous  girder  is  as  old  a  typo  of  construction 
as  an  arch  or  a  nupennun  bridge  ;  ami  probably, 
in  prehistoric  times,  streams  were  cruaaed  by  the 
aid  of  a  couple  of  overhanging  branches  and  an 
intermediate  central  portion  constituting  a  struc- 
ture rude  in  appearance,  but  identical  in  principle 
with  the  great  bridge.  The  merit  of  the  design  if 
any.  will  be  found,  not  in  the  novelty  of  tlie  prin- 
ciples underlying  it,  but  In  tlie  resolute  application 
of  well-tested  mechanical  laws  and  experimental 
results  to  tbe  somewhat  difllcult  problem  offered 
by  the  construction  of  so  large  a  bridge  across  so 
exposed  an  estuary  as  the  Firth  of  Forth. 


74"  IB  W.,  is  on  Monhegan  Creek,  in  a  hilly 
region. 

Settled  about  1755,  It  was  incorporated  an  a  Til- 
lage in  1848. 

Water-works  were  built  by  the  village  in  1887, 
taking  the  supply  from  spring*  and  surface  drain- 
age from  a  water -shed  of  »  square  miles.  An 
earth  dam  35  ft.  high,  across  u  narrow  valley, 
flood*  an  an-a  of  00  acres,  forming  a  reservoir 
holding  SOO.OOO.OOO  gallon*,  150  it.  above  tlie 
Iowa, 

In  1875  there  was  n  deficiency  In  the  supply, 
and  a  pump  of  12-in.  bore  and  30-in.  stroke,  driven 
by  water-power,  was  erected  by  Ibe  Holly  Manu- 
facturing Company,  taking  u  supply  from  the 
!  Hhuwangunk  Kill  (the  old  Dutch  name  for  a  creek  I, 
!  B'i  miles  from  and  about  tlie  name  level  as  tlie  r.t- 
\  ervoir,  to  which  the  water  ia  conveyed  through  a 
13-in.  wooden  pits!  made  in  15  ft.  lengths  of  wliito 
pine  stavm,  2-^-ut.  thick,  banded  witli  stra|>-iron 
ami  coaled  on  the  outside  with  coal  tar.  After 
tbe  piiie  was  laid  it  wa*  found  that  the  town  had 
ik>  right  to  use  tin.  erevk  water,  and  six  yearn,  of 
litigation  followed  before  the  new  »ork>  could  lie 
used,  n-*iiltiiig  in  thu  payment  of  |l,400  for  UK- 
right  touae  aurfilua  water  flowing  over  tin-  ibim  on 
the  atrcatu  when  the  mills  were  Hiippli<*tl.  Tin-  i»i|a- 
folloua  the  surtax',  ilem  ending  at  uue  place  75  ft. 
lielow  tlu1  r«M>rvoir  tuid  at  another  rising  3-'i  it. 
above  it.  VVhi-n  tcited,  after  lying  uuuseil  for  six 
years,  only  three  lengths  of  it  burnt. 

Distribution  is  by  8  miles  of  pipeot  from  13  to 
4-in.  diameter,  with  40  (ire  hydrants.  Tbe  num- 
ber of  taps  ia  not  given.  There  are  0  meters  in 
use.  The  flnrt  pipes  laid  were  of  wrought-iroo 
ami  cement.  Souie  of  this  bos  been  rcpuuvd  by 
caauiron,  wliich  i-4  alono  used  in  extmsum*. 

The  population  in  1*40  was  0,500.  Tbe  daily  con- 
sumption is  not  known. 

The  works  have  coat  T170.000.  The  bonded  debt 
is  flrJO.OOO,  at  8  pet  cent,  intenst. 

The  expenses  for  the  year  ending  May  I,  18*2. 
were: 

For  matstoaauee   tt.%00.0S 

For  cxlrutofB  sad  land  sad  water  damsci*   S,n*7, 10 

For  Interest         .  . .      <   11,371  JiQ 

Tlie  re«eipW  were  $10.83:. 18. 

The  works  are  managed  by  5  < 
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COOJOOtT.— BRAXTFORD. 

Brantford.  Ontario,  Canada  in  1st,  48°  30  N., 
long.  80'  30*  W.,  is  at  tbe  head  of  navigation  on 
Grand  River. 

Settled  about  181M,  it  was  Incorporated  as  a  city 
in  1878.  Water-works  were  built  In  1870  by  a  pri- 
vate company,  after  plans  of  C.  H.  Wilson,  taking 
the  supply  from  a  small  creek  about  a  mile  from 
tbe  town.  The  water  is  partially  filtered  through 
gravel,  and  is  then  pumpra  by  a  Worthington  du- 
plex engine,  100  fu  into  a  brick  lank  15  by  38  ft-, 
and  10  ft.  deep.  For  fire  protection,  a  high-pres- 
sure engine,  built  by  WatruuB  A  Co..  pumps  di- 
rectly into  Ibe  mains.  Distribution  ia  by  4U  miles  of 
cast-tron  pipe,  8  to  4  in.  diameter,  with  M  Are  hy- 
drants and  60  taps.  There  are  8  meters  in  use. 
Tbe  city  pays  the  company  8  per  cent,  per  annum 
on  their  outlay  for  water  for  Are  and  public  uses. 
Service  pipes  are  reported  as  of  cast  iron.  The 
population  in  18H0  was  10,500.  Tbe  daily  oon»um- 
tion  in  l?»l  was  150,000  gallon*. 

Tlie  capital  stock  of  the  company  is  $50,000.  Tlie 
works  have  cost  $48,000.   There  is  no  debt. 

The  exitf-nse*  in  1*81  were  $3,310.11,  and  the  re- 
ceipts $0,137,  iU. 
T.  S.  Shcnston  i»  the  Secretary  and  Treasurer. 

eccLixxvi.— AfsTm.  y«v. 
Austin.  Nevada,  in  Int.  SB"  80  N.,  long,  tlft*  Ki 
W.,  is  in  a  cation  of  the  Toy  dec  rangi-  of  moun- 
tain*, on  the  wi*strrn  slope, 

Scttl<-d  in  1888.  it  was  Incorporated  as  a  city  in 
1H84.  Water-works  were  built  by  n  private  com- 
pany in  18CS,  taking  the  supply  from  tunnels  lap- 
ping a  vein  of  water  in  thu  mountain*.  1'he  wa- 
ter i*  collrrtocl  in  a  brick  reservoir  holding  80.000 
gallon*  at  500  ft.  alx>ve  the  citv.  and  i«  distributed 
tiirouf  h  about  1  milo  of  riveted  galvanized  iron  pipe 
and  gas  pipe  of  from  6  in.  to  !,'-in.  diameter,  with 
8  gate*  and  3.50  tap*.  Wrought-iron  pipe  t*  used 
Tor  **f-i  ic<**,  Th<M:ity  ha*  a  »t-f»arate  nupply  for 
tin-  purpOBK-n. 

Tlie  pt>]«ilatioii  in  1880  wa*  3.150.  The-  dally 
con-umpti-'ii  in  1S81  wa*  30,000  gnllon*. 

The  work*  have  cost  $30.0<*).  >o  further  finan- 
cial stnb'ment*  are  given. 

II.  II.  Allen  i»  S.vretnry  and  William  Foster  the 
agent  of  thu  company  at  Austin. 

OCCLXXXVII.— UtDOLETOW.N,  >.  V. 

New  York,  in  laC  41*  36'  N.,  long. 


Tlie  receipt  of  statistics  as  follows  is  acknowl- 
edged with  thanks :  From  Wm.  Foster,  agi-nt,  sta- 
tistics of  tbe  water  works  of  Auaiin,  Nevada, 
From  T.  S.  Shcneton,  Secretary  and  Treuaurer,  sta- 
tistics of  the  water-works  of  Brantford.  Canada. 


THE  NECESSITY.  USE.  AND  CARE  OF  WA- 
TER METERS. 


The  rapid  increase  in  pofulatiou  in  this  country, 
from  natural  causes  and  by  immigration,  is  giving 
rue  to  grave  fears  that  the  water  supply,  particu- 
larly in  the  larger  cities,  will  soon  bo  insufficient 
to  meet  the  growing  demand  for  that  necessary 
adjunct  to  life  and  health.    Practical  men  are  se- 
riously considering  the  question,  whether  to  en- 
large tbe  sources  of  supply  or  to  curtail  the  enor- 
i  mous  waste  of  water  wnich  is  constantly  taking 
place  in  all  parts  of  the  land.    In  somn  oiim-s  tbe 
former  method  will  k>e  found  absolutely  necessary 
in  a  few  years,  to  say  the  least.    In  the  city  of 
New  Yurk,  far  Instance,  tbe  rapid  increase  ot  pop- 
ulation has  already  placed  the  adequacy  of  its 
present  water  supply  in  doubt,  and  the  authorities 
are  preparing  to  increase  tbat  supply  from  other 
source*.    Hut  in  the  great  majority  of  case*  a 
method  of  Mopping  the  waste  everywhere  preva- 
lent will  be  found  the  most  effectual  an  well  as 
tbe  most  economical  plan  to  provide  for  the  re- 
quirement uf  many  year*  to  come.   To  tbe  ques- 
tion. How  to  stop  that  waste?  1  anawer,  that  its 
practical  nnlutinn,  in  my  huuilde  opinion,  may  be 
found  iu  the  use  of  tlw'u  ater-nieter  with  iu  *y*- 
'  tern  of  registration,  similar  lo  that  by  which  gus 
1  is  measured.    The  facts  that  many  systems  of 
I  water-works  have  recently  bci-n  |«t  in  operation 
Ihrmiichout  the  states;  that  many  more  arc  in 
pnav«a  of  construction,  and  that  other*  an-  ia-ing 
coiiletuplated,  is-rve  a*  constant  admoiiitiuiw  b> 
.  (lie  public  uf  the  necessity  of  an  economical  use 
i  of  one  of  ••  (Jod'a  best  gift*  to  num."  Under  a  rate 
,  based  upon  a  system  of  registration  the  ownuuier 
ia  niiuireil  U>  pay  for  all  tbe  water  whtcb  passes 
thruu^h  hi*  mi-ter.    Tlie  more  uaed  tlie  gri*ater 
tbe  exiwmw.    A  due  regard  for  domestic  economy 
or  for  the  profits  of  business  would  be  a  further 
!  incentive  to  retrenchment  in  its  uw>  by  the  patron. 
:  In  this  it  would  be  to  him  a  qucslion  of  dollars 
and  Cent*  ;  and  the  purse  pocket  ia  a  tender  [ilace 
to  the  majority  of  mankind.    The  fcui-nil  adop- 
tion and  use  of  the  water-meterH  i-ani;ot  lie  loo 
stronglv  urg.d.    *»m  it  will  b-  f.  und  of  absolute 
iieccs^ity  in  all  citie*  where  water-works  exist. 
Of  great  practical  beuetlt.  its  use  will  nl*obv  found 
to  be  a  handBonif  source  of  income  to  any  corp>>- 
!  ration  by  which  a'lopted.    Having  bad'  several 
I  year*'  cxp«"rii-nce  in  the  construction  of  water- 
m.  tei-x.  and  lu>  mg  clusi  ly  olnei  ved  the  uies  to 
which  they  are  put.  permit  me  to  offer  a  few  t 


■nun  me  to  offer  a  few  sug. 
which  should  b.  b-nW 
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them  after  lwin«  set  »nd  reudy  for  operation.  1  and  Ann  at  oboul  Sc.«?:t.  le.  ;  Pish  Plates.  S.uc  ®tt.7IVi;  the  t*rfn»  of  hnruantul  chorda  are  also  computed 

Bull*       Nuts.  t«  75.-.'.<,.l  sine.  I  of  separated  uri|«  lilting  hi-t  w-cc.n  the  strips  of  the 

nniWME,  Pa..  <M.  10,  1k*S.    1 1*1**  »n«l  secured  therein.     Tin-  diagmiil  lattice 


up:m  tnem  nrter  twins  *et  And  reudy  for  operate 
u  an  important  |inint.  though'  simple,  and 
knuwiedge  of  il  wiil  oitcii  «rc  the  time  and  ex- 
pense of  disconnectiiij;,  examining  in  shop,  and 
resetting  »  meter.  YV  ln-ii  11  mi  li  r  hu*  bt—u  ss-i 
and  thr  water  allowed  lo  eut'.-r  it  many  ]ji'O^J».« 
»upii»  Unit  then  the  work  in  complete.  Dot  the 
rueier  doc*  not  opcnitc  satisf  cwnly.  Perhaps  it 
is  not  properly  adjust,  d  ;  perhaps  it  is  owing  In 
certain  conditions  of  the  water,  which  may  con- 
tain grit  —  lime — or  it  may  Is*  too  hi^cli  a  pressure. 
Uon'l  hammer  th*'  meter,  you  may  porbapi  bruise 
it ;  Ami  if  mo,  will  doubt  ess  displace  ita  inside 
work>.  No  one  would  think  -if  striking  n  clock  or 
sewing  midline  ir  e  lit  of  order.  Vet  the  same 
gentle 1  rent  UK'  it  bestowed  upon  these  useful  arti- 
cles, when  in  mcl  of  iv|*»ir.  should  be  given  tin; 
water-machiiio  if  we  would  reach  tlie  end  for 
which  it  is  cmploy.d.  A  careful  examination 
may  reveal  the  presence  of  |iuinl  or  rr  l  lend  in- 
side, which  may  have  been  m*-d  in  thccnunections 
in  making  tiie  joiDts  tight.  Whatever  the  obstruc- 
tion have  it  removed,  as  in  a  nunilsT  of  instAnccs 
Much  might  eiL-iilv  1m*  done,  nnd  tile  meter  puiperly 
re-connected.  Sor  should  n  meter  I*.  sot  for  ser- 
vice where  it  could  fie  injured  by  fret-zing  in  cold 
weather.  Some  one  of  these  points  ha*  frequently 
caused  water-meter*  lo  ls'i  ood'  mm  d  nnd  returneii 
to  the  maker  an  usclcs*.  A  largo  piTcciitnire  which 
have  cam*-  under  the  observation  of  the  writer  for 
repairs  wete  condemned  for  some  one  of  the 
ahovc-rnentioutd  reasons  and  were  easily  and 
speedily  set  to  right-. 

The  invention  nnd  adoption  of  a  water-meter 
that  will  cover  all  the  tiviimrnl  puints  rana-d  by 
voiue  writer*  on  t lie  subj.-ct,  in  our  oplmou,  we 
are  not  warraute  t  in  waitiui;  for,  aud  will  prolu- 
hly  not  noon  Iw  luntitht  out ;  at  least  not  in  our 
day.  With  the  universal  adoption  and  proper 
c;»re  ah»wii  to  the  tneU-rn  now  (renrrnlly  manuiac- 
tured  we  have  enough  lo  till  unlimited  require- 
ments for  many  yearn  to  eonie. 

CI1A-.  H.  Paue. 
,  Mask..  Oct.  i.  1SH3. 


THE  IRON  MARKET. 

LVrom  the  Iroo  A(r«  I 

N«w  York,  Oet  1 1, 
lirieWnm  Hjr.— Tbe  innrkiH  ruin  quirt,  ita  eaief  lajU- 
net*  bniuft  deltredea  on  old  enntrart*,  which  fo  on  with- 
out IntomipUon,  and  am  a>ut  to  be  wfltetMit  It  abmrh, 
it  not  th«  «iUr»  prodoetioB,  the  pmrtm-t  of  U»o»  hrandii 
meal  in  fa»or  h»r».  There  In  vury  little  Irnfl  otreniig, 
and  no  urmwre  to  mU  that  we  can  hear  of.  The  ton*  of 
the  market  In  Mtrwig  and  ratuea  Arm  a*  follow* :  Foun- 
dry No.  1  X,  t»)(S*t7,  Foundry  No  *  X.  »W«ri4.aO: 
Gray  Forge,  eft 

Scale*.  f>e— Tb»  aupply  of  Stateh  Iron  ia  tab  Dtartut 
it  umnaallj  licht,  and  mul  of  the  afloat  hMa  an  mid  to 
be  eafagKl.  11>e  deaiaod  It  fair,  and  but  for  the  high 
prices  prevailing  a  laricer  bueiaens  would  t«  done. 
Males  reported  during  the  week  aggregate  over  fttO  tons 
Kgliutoa.  |3ja.Vlut«^t; 


.Vtinii/.ic/utycf  /run.  —  Muuuf acturem  gunviiJly  re- 
■  |iort  buiiueai  a-i  beliar  fair,  and  while  but  few,  if  any  of  : 
I  them,  are  |ir^*i'"l  willi  ordvr*,  they  ar^all  in  g<»»t  Njiirit*  . 
in  expn.tali):i  ol  a  fnirl.v  a.-tire  acit  nrallhy  I.iUiwm 
during  tlw  n'liuinder  of  tiie  y.ar.    Large  )  ibh--re  nnd 
t-otlKuiueni  a»  well  ar-  •li^ijoee.l  Co  biMl  lin  k  until  tb<> 
rnark>-t  bi>*;in1im  inure  y^tlk-d.     We  c-nntlhlH'  to  quot,. 
'  mrd  iirieiT  :  M"Mwit  Ham.  *Si  .VI  eaten  :  So,    I  Hhm  t, 
$4.:v> ;  rank,  M.H11 ;  Skelp  Iron, 

■Villi.- Tliere  i»  no  alaitenimit  111  Oi^  (li  moral,  nwl 
uiaken-  in  M'nllll>l  of  it  gold  trad"  until  tbn  i  iibii  ill  til.' 
year.    Tin;  outJiyjidl  for  a  p>>rl  Kail  tnule  i,ru  n-it  heell  . 
*>  eti..-ouragiiiK  fur  miny  years.    Priees  lemnio  un- 1 
ebauged  at  rjte<,  *J  lay»,  ti  |kt  eent.  off  for 

caA.  with  u-ual  abatement  of  lOe.  |ier  keg  on  enr  lead 
lot*  and  il|.waril 

H',fir^if-/iv...  I  -Tbe  inllln  are  ouw  all  in  opera- 
tleii,  and  an  yr'.  hnvv  a'-t-uaiulate:l  nn  ito.-k;  as  i«  al- 
ways Uie  .':i«e,  iniiaM  Mft<i  are  most  in  demand,  and 
manufaetMr'rx  are  unable  lo  cati  b  np  wilb  tla-ir  ordtrt  I 
for  tb^~'.  IVii  i»  remain  uivvbonged:  Utaler  Tubes.  Kv  . 
17!,  l»'f  eent  i.tr.  OJ  mil  Ca«t»g,  TOe.  |»r  Ual,  Ml 
diU.1  IMutllg.  -Me.  Tli-  linplMVeinviit  in  oil  i«  liktly  t. 
<auw  an  Inemaatd  di  niund  for  all  klii.l*..'t  oil-well  -il|»- 

/:ui/*^'.  Tivu-k  .Sit/.jaoA.— Kailway  Hplke<«  leiuain 
um-lianceil  at  lie.,  au  days.  H|dice  Bam  are  quoted  at 
8  V. :  a  eel  Tnn-k  Hjltn  at  3fic.  with  square,  and  S.SOe.ia 
Ic.  with  h-xagon  utile.  There  is  an  loereasiog  desnand 
for  all  kinds  nf  railway  supplie*. 

CHU'atMk,  Ik*.  0,  1(488. 
Jfniia/iirfwird  Iivn. — Merebanl  Iron  has  bpeu  iDvery 
good  demand  during  tbe  week  past:  bark  orders  are 
being  filled  as  rapidly  as  posdble,  and  altogether  a  bet 
ter  fading  exist*  among  dealers  and  eunauniers  than 
heretofore.  We  note  a  change  hi  quotations,  Bar  Iron 
being  now  quoted  at  li.  70c  fcS  Wte  :  Angle,  -tr.;T.4!Vc; 
Beams  and  t.'hantiels,  4 Ye.  a  l'-.,r  ;  Hocp  at  4c. ;  Hbeet, 
Plate  and  Tank.  1(1  to  14  gauge,  4c. ;  15  to  17  ditto, 
130c;  IbtoSI  ditto,  4  noe. .  8S  to  >M  dtlto,  *.Wc.;  «r» 
lo  M  ditto.  6r. ,  and  87  ditto,  6.S0c.  Patent  fold  rolled 
Shafting,  dts.  HO  per  cent.;  fforway  Iron,  Ortguial 
Bars.  Sc.  rates:  Norway  Iron,  re-rolled,  Ac.  rates;  Ul- 
ster Iron,  4'jc.  raws,  Igiw  Moor  Iron,  Me.  ratta;  Nuta 
7H'c-  off  list;  Wrouglit  Boat  Spikes.  S?,c. 


bnices  am  S'  ured  to  and  through  the  linru  mtal 
I'h  irds.  fili-n.iing  the  whole  diitare'i-  fn>m  the 
Ixjtlom  lo  tin-  top  rlniril*. 

APFiitiTv-i  ruu  imi-rx.rMi  ihrhhr^. 
TIiIh  iinprnv,  ini'iit  t'<nitpriws  a  w:iler-ballft*tod 
lioiil .  n  i  lmn^e:il)..-  water  bnlliwt  to  ohi  Late  effect 
nf  riM*  and  full  of  tele,  a  verticil  pniiip-viln*  pnn 
videil  Willi  spirnl  tiMp'Hei>i  in  fiivelb<  <d  the  lube, 
p&nl  pro|jellem  ti»'ii;g  op  -n  in  tln'ir  nxial  i*egiou,  a 
rotary  fnot-tulio  nnd  du-g^iig-bil  liiuge.)  lo  tlie 
piimp-tuhsi  by  a  hollow  kiiuckh-J  init.  a  titrn-tnble 
cntrying  the  tulu  s,  ami  niti  h  in i*ui  to  cuiiw  a 
hIow  forward  and  nipiil  len-k  ninvonirnt  for  mlUe 
utatioally  nitatiiig  the  turn-table  and  In  i-niisc  the 
foot-till-'  to  work  on  a  horizontal  plane. 
\V\eillNUTo\'.  U,  C.  R  B. 


Itnilt—  Balea  are  reportad  by  Ivinnyisanni  milts  of 
13,000  tons  of  Steel  Hails  fur  delivery  In  IWta  at  t4A, 
and  1,000  Urns  near  by  delivery  at  MU  at  tnllL  W» 
Iron  Ralls  conUnuo  to  bo 


iMd  fiaits  — Tbe  bnsineas  traoi.)drliig  In  Old  Rails  b 
Tu-y  light,  and  there  b  ecaroely  any  ta<|iilry.  Holder*' 
t  Pi~  r*k,ttx>t  for  Tera,  and  tiVH&WI  for 

Pnn.tnai.niiA,  (let.  10,  1K>«. 

f'ofe  uiui  jfue*  frwiu— There  has  bs«n  Tory  Uttlo 
doM  during  tlie  past  week,  so  that  qnoUtnios  are  more 
or  levi  nominal.  Tank  Iron  and  Common  Plates  gonnr- 
ally  eouhl  ue  bad  at  about  :<r. ,  but.  tbero  P.  no  diapceition 
to  buy,  except  snml!  lot*,  for  wldch  extra  rates  ai«  ob- 
tained. Tbe  outlook  at  the  moment  ks  deeaUafly  weak 
and  unpromising,  hut  a  few  good  «l* 
soon  restore  confidence,  la  the  nsaantitne, 
are  an  follows  :  Tank  Iron,  :v*.{it:t.&V. ;  Shell  Iron, 
H  Hc^V., ;  Flange,  Qc,  anil  Fire-box,  tie. 

.VrurturaJ  /run,  —  Vln-rti  lum  i**n  very  htUo  demand 
lately,  awl.  although  tlie  U-vlmg  eoiioeni"  base  a  good 
deal  of  work  on  hand,  Uicy  a..-  gmdualLy  ootelilnu  ui>. 
and  would  be  glwl  to  sec  v. -w  liu«iii"».  i  riinliig  ill,  bit, 
with  the  exoeptl-in  of  «u  oi-der  for  nlmut  -.'.ikxi  bins  fur 
bridge  w.jrk.  tUn'ii  is  lm  M|*»:inl  Inquiry  at  llni  nn-ne-nt, 
Tuere  is  no  jell  tWuln'  ebiiii^e  m  prirei;,  but  ihniraUc 
orders  would  linobtlew  tw  nrcvj>:..|  at  »llg!it  ™iom  «ir,n» 
frotn  quilled  rale^  wliiih  aiv  :v.  for  Auglcs,  a S.V  n' 4.-. 
for  l  ees,  and  4e.  lor  l<«ain«. 

II  eivnyar  fiort  Mi*- — 'I'len  il-iomid  diuing  the  week 
lias  tn'i-n  ai-tiv.i  and  iplntaW.nii.,  aitbeu^b  ulM?liangeil, 
nru  iiielnnvl  to  eiuei'  ;  <piotiitkiini.  arc  atmut  as  lot 
iow>  :  t»A*  and  Steam  l"ipe>,  ,"m  :  ■  |st  c«ait.,  and  Boiler 
Tubes,  I-. IT  ,  per  eent.  .4T  list  iwiee. 

K«;u,-H*   'Vi<fc««>o>.-Mjilkii<  lire  in  good 


MOKE  PHILAHKI.l'IIIA  KNCINKKK1NO. 

Tne  dim  u«i!Hi  in  the  Counciln  on  the  euhji'<  t  of 
street  |«vemi  i.l-  doe*  not  indimte  tlmt  faiiiiliarilT 
that  should  in-  |x<snc*M.<-:l  by  throw  who  undertake 
to  dix-nle  wbiit  kind  of  pn\euteul  i<  heat  a  lapled 
'  to  purticul.-ir  Mnvts  and  neids.  Bolli  tlie  pro|sw>d 
I  aa}diulte  |iaviinent  on  North  Itfiiail  etr»>'t  and  the 
Telford  ilnve  on  Twi-nty-e.-eond  sin^it  were  *di- 
l'1-ti-d  to  on  the  ground  that  the  eity  titi'mld  avoid 
•patent'  puvenietii«.  i  he  igiorae  hi-n-tu  'lls- 
pbiy.4  ia  appalling.  If.  iii-l.-ad  <.f  t-r  p  enng  lo 
nincadJimii  -iinud.  we  sli oul  i  spi-ok  nt  ;»  Mm  adam 
paveruenl.  <  .nim  ilini  n  tvoulil  prulmlily  tnke  iiUnu. 
The  fact  i<  lbat  the  Telfoul  i.-<  situply  the  improvi-- 
iiient  on  the  Mac-mlam  niadway  Hint  is  in  common 
n«e  on  many  of  the  b'-st  drivel  in  and  arouud  the 
;  city.  The  Muondimi  is  a  mirface  i»mtiu*.'d  wholly 
'  of  "broken  stone,  while  the  Telford  consists  of  lay- 
ers of  broken  stone  on  it  Kiih-pavrrnent  of  alone 
blocks.  It  makes  gu  excellent  drive,  but  it  require* 
continual  sprinkling  to  ke.-p  down  the  dun  and  a 
system  of  minute  daily  repura  to  prevent  its  wear- 
ing into  ritta.  It  is  not  adapted  to  city  traffic,  but 
for  the  Park  drives  it  is  the  right  thing,  and  per- 
haps, also,  for  tbe  iieeslisi  drive  to  tlie  Park. 

Aa  for  aaphalte.  a  real  aaphaite  pavement,  e-uch 
as  may  h'l  ween  in  Paria  and  London,  is  never  to  be 
ccmftmtulcd  with  thepatentsvl  imitations — n nomin- 
ations of  coal-tur  and  the  like— i>f  which  we  have 
had  no  in  on  v  am]  egperinnct-o.  llienr  Ihinga  are 
not  to  be  considered  for  any  important  thorough 
farca,  I  Kit  eveiy  engineer  knows  that  a  good 


RECENT  INVP.NTIOXS  PATENTED  IH'ltlNO 
TIIE  PREHENT  WEEK. 

ISKUL1T1M1  CNWUraHOt'-CD  KI.PXTRIt'  V-U2KH. 

This  improved  method  of  InsuUtlng  under 
groutuJ  telegraph  wires  oonswtfl  in  placing  a  row 
of  wires  longitudinally  in  a  receptacle.  Tbe 
wire*  are  then  covered  with  silicate  of  aoda  in  a 
fluid  state,  and  permitting  it  to  harden.  Another 
row  of  wiras  ia  tlien  arranged  oa  tlie  hardened  in- 
sulating alllcate  material,  and  treated  in  the  same 
manner.  The  silicate  of  soda  ia  in  direct  contact 
with  Ihc  wire*. 

AgrRttTi  oirdra. 
The  arclvwtiona  of  thia  ginler  are  «o  formcij, 
having  transverse  cylindrical  end  extensions  and 
corresponding  nceaaea,  aa  lo  cause  the  endwise 

vutnuresaion  thereof,  lesulting  from  the  tensile  requiring  large  professional  'knowledge  and'  ex- 
I  strain  on  the  tie  rod.  on  which  they  reel  through  :  pertenced  auperviaion,  in  thus  left  to  ainateura  or 
'  vertical  snpporting  bra  nee.  to  act  in  tlie  line  of  the  i  to  the  ciuince  drcisions  of  a  committee  of  Council- 
t  intraxloa  of  the  arch.  |  men  who  may  or  may  not  know  any  thing  of  tbe 

EJtl  aVaTTNO  xUCHUTg.  subject.    The  result  is  tlmt  tbe  rontr.ictnrs  gener- 

ln  thia  invention  the  lower  end  of  an  Ukclined  ally  determine  what  kind  of  pavements  Khali  be 


on  •  concrete  foundation  com- 
biner, more  of  the  esas-niiul  qualities  of  a  good 
pavenieM  tban  anything  else,  including  even  gran- 
ite blocks,  except  fur  tbe  liard  pound  of  central 
itusnsugti fares  in  town.  For  alien  use  as  would  be 
required  on  North  Unuid  stmrt  the  asphalte  nave- 
men!  is  far  better  than  the  Helgoiu.  It  coats  leaa 
and  is  nearly  at  durable,  unless  ibe  atone  bka-ks  be 
unusnally  well  chnaen  and  unusually  well  laid.  It 
ia  mors  easily  cleaned  tluin  anv  otber  pavement, 
has  no  interstices  to  harbor  fll'n.  and  make*  alto- 
gether the  smoothest,  quietest.  cJettneat  and  pleaa- 
anteat  driveway  that  can  he  laid.  This  refers,  of 
course,  to  lltoroughly  goo<l  work,  and  nothing  else 
is  worlh  luiving. 

It  la  one  of  tlie  queer  things  ahotit  the  govern- 
utent  of  Philadelphia  that  although  there  is  a 
Chief  Engineer  he  has  nothing  to  do  with  the 
building  of  mails,  and  the  «.'hief  of  the  Highway 
Department  does  not  profrss  to  Is?  an  engineer  or 
This  very  i 


;  a  r  MiJ  -liliiMi'r. 


i  very  important  subject, 


trough  and  tlie  inner  end  of  the  plow  real  in  a 
stirrup  suspended  by  arms  to  a  frame,  moving  in 
vertical  go  idea  on  the  frame  of  the  machine,  nnd 
operated  by  l*Hitbed  segments  engaging  cogs 
thereon,  the  shaft  of  the  segments  having  a  lever 
and  pawl  engaging  a  rack.  An  endlesn  elevuting 
chaiu,  carrying  hoe?,  which  move  through  the 
trough,  consists  of  sections  having  a  plate  to  which 
each  hoo  is  sii-ured.  The  lower  end  of  Ihc  chain 
[  pua-ies  around  a  sprocket-wheel,  having  its  shaft 
i  bearings  lu  spring  followeix  in  a  slotted  fmine. 
I  and  having  its  free  end  resting  on  lugs  on  the  ad- 
|  jnstaWr  plow  frnine.  The  shaft  bcurings  of  the 
;  upper  hpmi'ket'Wiieel  of  the  chain  urn  Innned  on 
|  the  sith^  of  the  dirt  box.  The  chain  is  driven  by 
[  p-nriiig  with  tee  tit  on  the  operating  wheels.  The 
,  upper  end  of  the  trough  ret-l*  on  a  bout  plate 
framing.  Tlx'  li.itt.mi  of  tln<  dot- 
ti-i  on  tin 


laid,  and  then  lav  tbeui  in  such  n  way  lliat  they 
are  probably  the  worst  in  the  world.— Tlie  T.mes, 


llfA. 


North  Ska  Caxal. 
One  of  the  most  reixiarkiilde  c«f  the  grout  canal 
(irojects  now  iK'Cupylnjt  tlie  attention  of  iiigineern 
is  that  of  uniting  the  Noith  Se.i  with  the  Mediter- 
ranean, Like  most  otlwr  enli  rjvrisi'ii  of  this  char- 
acter, it  is  old  in  conception,  dating  Isu-k.  it  is 
cbiumit,  to  the  Is'^iimiug  of  the  Christian  era- 
Pour  yearn  :igi>  IC  took  n  ilellnlte  shape  in  a  plan 
for  a  canal  Ironi  Mar-cillm  to  Lyons  and  then  to 
Dunkirk.  During  the  present  ye.tr  n  Hiiljitiiuie 
won  su^gerrtcil  in  iho  fonu  of  a  cnn.il  from  IVir- 
di.vmx  to  Xarboniic-  Thi»  luttiT  plan,  though 
pos^esjtiug  great  ailMiiitiig«->  in  jxiint  of  distan''C, 
the  rotlle  being  much  ullolb-r  anil  itw  rxpi-niiivi' 
than  Un.- other,  yet.  on  the  other  baud,  i- 1.  will. 
U  ll  crunks.  ,  trnctivc  an  nil  cnterpiisf.  ,,f  va»(  ,im-»'  it 

coiinectitig  with  levers  at  the  I  would  mrn  tv  cHinne,  ;  th,'  ltiv  of  Bi-.  ;^  with  the 
;  Mediterranean,  cutting  utT  I  lie  doubling  of  tin- 
TBI'sk   MtllKilf.  IHpaulsh  la-nilisiila.    \S'l,irhi'\  er  projix  t  is  scl.s  to.1. 

Thi-s  Iru^n  is  biiill  up  of  lijrht  inaterinl,  interutceil  it  wotUd  Is-  rvtnarkHble  ti?  llud  tfie  corah's  sni-fori- 
and  ntrangi'il  to  Like  tin-  i.tniins,  and  *.pik«d  or  so  cut  up  that  n  ship  mny  p^.»  froin  Boii-'niy  lo 
bohivl.  W'rtii'.il  end  piwts.  a  seriir*  of  honi: mtul  St.  Petersburg  Miiely  tiu'oiigh  inlan'l  woiets  it 
girdorx,  iliagnial  hnicea  and  vertical  lb  -rod*  are  would  !<•  :il»lr  to  do  by  using  th-  :v,ie7.  I  he  I"ti  inh 
combined  togetht-r.  In  other  words.  Hie  |s«i<  or  and  ihc  Dimisii  cannls.  ihc  tlms-  is-ink-  ib  signrd 
uprightu  sie  composed  of  Bepamted  Htrips,  nnd  for  the  largest  coimnercol  \ 


box  consists  of  drop  diKim  hingisl  to  plnti 
si<k*  of  the  Isix,  anil  operated  by  Ull 
i  opiMi  links  and  rods  connecting  with  lvve 


Opel 

driver's  seat. 
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We  hope  water- works  officials,  and  other*  who 
nmy  possess  the  desired  Information,  will  assist 
us  in  completing  this  very  valuable  and  interest- 
ing compilation.  Already  its  value  is  bring;  ap- 
|  predated  and  it  ia  consulted,  so  far  a-  published, 
;  by  parties  in  search  of  water-works  data.  The  in- 
stances of  this  from  Des  Moines  and  Albany, 
which  we  publish  elsewhere  this  week,  are  but 
two  of  inanv  such  that  are  occurring  all  the  time. 
We  hare  had 

iT  expressions  of  satis- 
M>ple  concerning  it. 
If  an  effort  were  only  made,  we  could  soon  push 
it  to  completion,  and  thus  put  at  the  disposal  of 
interacted  parties  a  treatise  to  which  there  wUl  be 
no  equal  for  convenience  of  reference  in  any  other 
specialty  in  public-  works  construction.  We  again 
urge  the  pcam-swore  of  the  desired  informa- 
tion to  put  forth 
their  own. 
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The  last  Congress  made  an  appropriation  of 
l  $400,001)  for  improving  the  Potomac  River  in  the 
I  vicinity  of  Washington.  This  referred  to  the  im- 
provement of  navigation,  the  establishment  of 
{ harbor  lines  and  (he  reclamation  of  the  fiats.  The 
plan  proposed  by  Major  P.  C.  Mains  lias  been 
accepted,  and  in  accordance  with  it  the  work  will 
be  carried  forward.  It  is  estimated  that  the  coat 
of  the  improvement  will  be  about  $2,000,000. 

The  improvement  of  navigation  will  be  accom- 
plished by  dredging  a  channel  from  Easby's  Point, 
near  Georgetown,  to  near  Qieaboro'  Point,  below 
the  Arsenal,  and  from  there  to  Long  Bridge,  in  the 
Washington  channel.  This  will  be  of  a  depth 
;  sufficient  to  float  any  vessel  that  can  reach  Oies- 
|  boro'  Point;  SO  ft.  will  enable  vessels  drawlug  22 
ft.  to  reach  Georgetown  and  Washington.  Closing 
at  the  fool  of  Fourteenth 


m  in  session  at  Salem,  Mass..  this  week.  The  p re- 
ton.  The  first  annual  meeting  was  held  at  the 
an  me  place  June  21,  when  a  Constitution  and  By- 
laws were  adopted,  and  officers  elected.  The  Pres- 
ident is  James  W.  Lyon,  of  Salem,  Msssl;  Secre- 
tary, R.  C.  P.  Coggeshall.  of  New  Bedford.  Maaa. 
There  are  27  active  members  now  enrolled.  With 
four  exceptions,  tbey  are  Massachusetts  water- works 
superintendents.  The  Association  is  so  conserva- 
tive and  modest  that  it  hai  heretofore  carefully 
abstained  from 

or  report  of  proceedings.  No 


TO  WATER- WORKS  OFFICIALS. 


3  March.  1881,  now  comprise*  statistics  of  SH7 
There  are  about  300  more  towns  which 
have  water-works.  To  the  officers  of  every  one 
of  these  works  at  least  three  appeals  have  been 
made  for  information,  and  tu  some  of  thera  four 
requests  have  been  sent,  but  they  neglect  to  un- 
swer.  If  any  persons  who  can  give  information 
regarding  the  water-works  in  the  following  towns 
of  over  10,000  population,  which  are  all  the  places 
in  have  not  been  re- 
a  postal  card  to  us  stating  tbedr 


ich  u  width  to 
the  Georgetown  channel  aa  will  curry  the  dis- 
charge. Aoctirdlng  to  the  plans,  the  least  sectional 
area  at  low  tide  should  be  not  less  than  25.000 
sq.  ft.;  high  water  section.  33,8711  sq.  ft.,  and 
freshet  section  not  leas  than  4e,000  sq.  ft.  The 
excavation  required  ia  as  follows  : 

In  Georgetown  ChamieL  

lo  Wa»hilurl.»ii 
From  south  cui 


Oiba-eansi. 

 «L2,'si.r,7l> 

.  ...  l.Tsn.TW.' 


.,-  fnl- 


for  rilling  the  Hats  can  be 
obtained  from  the  shoal  near 
bind  wall  on  the  upper  side  of  Long 
from  other  placca. 

The  pro|Kwed  harbor  lines  are 
lows: 

The  bulkhead  will  commence  near  Easby's 
Wharf  and  extend  in  curved  line  to  a  point  at  or 
near  the  routhcrly  end  of  the  causeway  of  the 
Long  Bridge,  thence  continuing  lo  a  point  ul  the 

I  intersection  of  the  Washington  and  Georgetown 
channels,  below  the  wharf  of  the  Culled  States 
Arsenal,  thewe  returning  along  the  westerly  side 
of  the  Washington  channel  in  front  of  the  city 
wharves  and  about  MOO  feet  distant  from  them  to 
Long  Bridge.  Tne  bulkhead  line  adjuci-nl  lo  the 
city,  from  Fourteenth  street  to  Greeulraf's  Point. 

1  is  of  irngular  form  and  follows  along  the  inner 
end  of  tbe  wharves  from  Fourteenth  street  to  the 
Arsenal. 

The  raising  of  the  Bats  will  be  accomplished  by 
depositing  on  them  the  material  obtained  from  the 

to  be 


rccUumrd  are  &»  fullows  :  About  I-ong  Bridge,  480 
acres,  of  which  127  acres  will  be  occupied  by  lakes: 
an*  below  the  bridge.  880  acres :  total.  750  acres. 
The  total  amount  of  material  required  to  raise  tbe 
flats  to  the  proposed  grade  will  be  about  12.000.00n 
cubic  yards.  Of  this  amount  *.2*3,a8.  cubic  yards 
will  lie  obtained  from  the  channels  and  from  the 
south  end  of  Long  Bridge;  l,8S4,0»O  cubic  yards 
by  dredging  from  the  lakes,  and  the  remainder, 
about  1,1482,548  cubic  yards,  from  other  sources. 
Tbe  estimated  cost  of  the  work  is  as  follows 

10,IW,4-r.2  ruble  yarjs  ot  material  token  from 
Ji.-Jeod  channels  and  lake*,  si  I K  cents   t 

Btr:.M«:  coble  yards  from  oUwr  aourcea.  at  18 
cassia  

Revi'Uurot  wall  of  reclaimed  area  

Revetment  wall  of  lakes   ■  • 

<  iuIM  ami  Inlet  share  «.toa.  as  estimated  by  ike 
late  Ma>«  Twtnln*    ™-<"*> 

Conor 

Further  on  it  is  explained  that  the  price  of  "  18 
cents  per  cubic  yard  for  dredging  and  depositing 
the  material  is  considered  low.  It  is  hardly  to  be 
expected  that  the  work  can  be  done  at  a  lower  fig- 
ure unless  a  contract  could  be  made  for  at  least 
one  half  of  the  entire  work  at  one  time." 

Of  the  $400,000  appropriated,  $300,000  will  be  ex- 
pended in  dredging  a  channel  from  deep  water 
near  Giesboro'  Point  to  Georgetown.  30  ft.  deep 
and  as  wide  a*  it  can  be  matin  for  that  sum — it  ia 
estimated  that  it  can  he  made  400  ft.  wide.  The 
material  excavated  will  measure  about  1,7011,000 
cubic  yards.  (Proposals  for  this  work  will  be  re- 
ceived by  Major  P.  C.  Hains.  Engineer  Ccrp*.  U. 
S.  A.,  until  Oct.  80.  For  advertisement  we  refer 
X.  this  issue.)  The  sum  of  $70,000  will  be 
to  the  ooDstruclion  of  the  iulet  and  outlet 
sluiceways  for  filling  the  lake  referred  lo  and  puri- 
fying the  water  in  the  Washington  channel.  The 
remaining  $30,000  to  be  allotted  to  office  expenses, 
contingencies,  etc. 

The  specifications  state  that  tbe  channel  will  be 
about  30  ft.  deep  at  low  water,  and  400  It  wide. 
The  length  to  be  dredged  above  I«ng  Bridge  will 
be  about  7.500  ft., 

4.000  ft.  Tbe  depth  of  cutting  will  be 
1  to  13  ft.  The  material  to  bo  excav 
has  been  found  to  be  sand  and  mud.  The  ex- 
cavated material  will  be  deposited  on  the  Potomac 
Flats  within  the  bulkhead  lines  to  be  established 
by  the  engineer.  Tbe  amount  of  material  to  he 
dredged  above  the  bridge  Is  1,100,000.  and  betow 
the  bridge,  000,000.  The  work  most  be  completed 
by  August  31.  1888. 


SIXTH   ANNUAL  REPORT  OF  THE 
WATER  BOARD,  1881-82. 


use  of  water.  $1,338,171.2*. 
in  use  (including  water 


From  tbe  report  of  the  Boston  Water  Board  for 
the  year  1681  we  have  gleaned  the  following: 

Daily  average  consumption,  38,314,800  gallons, 
equivalent  to 

Total 

Total  nui 
motors),  1.737. 

Dailv  average  consumption  through  meters,  801,- 
750  gallons. 

Number  of  families  supplied,  78,818. 

Length  of  supply  and  diatributing  mains.  488.4 
miles. 

Toud  cost  of  construction  of  works,  $18,377,- 
UT2.8B. 

The  worka  are  staled  to  be,  with  few  exceptions, 
ingtssi  condition.  The  great  increase  in  tile  con- 
sumption during  the  past  few  years  haa  had 
effect  of  taxing  the  capacity  of  the  works  lo 
utmost.  At  the  present  time  a  storage  reservoir, 
lutving  a  capacity  of  1,100,000.000  gallons,  b  being 
const  rucUd  on  Stony  Brook,  a  branch  of  the  Sud- 
bury River,  ami  tin*  report  contains  a  recommenda- 
tion tbat  work  upon  still  another  reservoir  should 
he  at  once  begun. 

Tile  quest  i..n  of  the  prevention  of  waste  is  con- 
sidered at  some  length,  and  a  detailed  account  is 
given  (illustrated  by  diagrams)  of  experiments 
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i  been  appoint* 
Rt-vere  B*wli 

.  Edwabji  H. 
.  Into  master 


i  supcr- 
8t  Lynn 
Wo  ttt, 
.t  trimti- 


Hi.  C  A.  Haxmoxd  ha 
saterident  of  the  Boston, 
railroad,  in  place  of  Mr. 
roeietK'ii.  Mr.  L.  C.  LsurV 
portaUon.  has  resigned. 

Mb.  Hamsoxtj,  engineer  and  general  manager  of 
aa  important  BrasUJan  railroad,  bear*  strung  testi- 
mony to  the  value  of  coffee  aa  a  preventive  against 
He  instances  the  case  of  Father 
a.  who,  on  a  journey  through  a  moat  un- 
r  from  Panama  to  the  River  Platte, 
that  he  owed  bin  health  to  taking 
strong  coffee,  and  mentions  that  since  the  natives 
In  pestilent  districts  in  Ecuador  have  taken  to 
drinking  it  the  death  rate  has  fallen  considers- 
hi,. 

Qzhexai.  William  Hooy  Surra  &  Skis,  civil  en- 
gineers and  contractors,  have  opened  nfflccs  in 
the  new  Montauk  block  in  Chicago.  They  have 
jcat  closed  an  important  contract  for  tti 
structure  of  a  bridgo  across  the  Yaxoo  River  for 
the  Memphis,  Vicksburg  ft  New  Orleans  road.  The 
foundations  are  considered  very  difflrnll,  ovHng 
to  the  nature  of  too  soil  and  of  the  river.  The 
water  is  ordinarily  30  ft.  deep,  but  at  certain  sea- 
sons rises  to  a  total  depth  of  80  ft. 

Unless.  M.  DKljmszp's  sun  Victor  I  in*  misrepre- 
sented him,  tike  cleaver  uf  the  continents,  who  is 
revising  the  plan  of  creation  in  the  matter  of  isth- 
olly  cut  a  caper  in  Egyjit 
I  rveailheinehidrarnatie 
appetites  of  a  French  audience.  "  My  nngu<t 
father,"  says  M.  Victor  dr  Lksmcps,  describing  a 
scene  which  he  says  occurred  at  the  time  of  the 
sctxure  of  the  canal  by  Sir  Oarnkt  WouucLY,"my 
•Uguet  father  was  not  wunling  to  the  occasion, 
lie  had  round  his  neck  a  paper  collar  of  English 
make.  He  did  not  hesitate  for  a  moment,  but 
tore  it  off  and  danced  on  it.  This  was  his  re- 
sponse to  the  insolence  of  the  invader."     The  pic- 

for  heroism  it  opens  to  our  own  Spisru,*  >   If  by 
this  saltatory  sacrifice  of  his  shirt-collar  M.  DK  Les 
sans  merely  meant  to  express  his  contempt  for 
perfidious  Albion  in  the  abstract,  it  would  he  harsh 
to  pronounce  it  ridiculous.    An  intuit  to  a  Aag  is 
an  insult,  whether  it  is  offered  to  tin-  ensign  of  a 
man-of-war  or  of  a  mud-scow.    And  who  ran  tell 
whether. in  the  present  Jingoist  condition  not  only 
of  the  British  mind  in  general  hut  of  the  mind  of 
Gladbtohe  in  particular,  an  insult  to  a  British 
j,  there  being  no  oilier  emblem  of  the 
I  available,  might  serve  at  least  to  fa- 
it a  diplomatic  correspondence  ?  On  the  other 
d.if  M.  de  LESfTEFS' wrath  was  kindled  against 
his  paper  collar  as  a  paper  collar  of  British  make, 
it  is  clear  that,  if  In  his  wrath  he  re/members  logic, 
be  should  have  treated  with  similar  ignominy  all 
other  articles  of  his  wearing  apparol  which  had 
been  produced  by  English  cloth-workers  or  Ed-  I 
glish  tailors.    The  spectacle  of  M.  DE  LEaftEPS 
rending  bis  inner  garments  in  a  paroxysm  of 
wrath,  like  King  Lear,  and  rvpelling  the  insolence 
of  an  Invader  by  dancing  on  bis  own  shirt-collar, 
though  possibly  to  be  commended  as  strictly  and 
severely  logical,  could  scarcely  have  failed  even  in 
Paris  to  provoke  Homeric  laughter.  Hereafter, 
therefore,  the  action  of  dancing  upon  one's  shirt- 
ooUar  will  be  classed  in  the  same  category  with 
the  raediasval  custom  of  biting  the  thumb,  or  the 
modern  practice -to  quote  from  Irwin's 
at  for  Donnybruok— of 

a»i  Is  cauraisass  iMtano* 
i  Uvt  pilsloo!  mrikttm," 

—v.  r.  wmu. 


I  obtain  a 
prepared 


ana  were 
water-works  to  coat 


U'  ofM-ruteil 

the  dam 


the  top  of 


U  be  cum  petted  of  round  or 
t?ep,  varying  in  e.«ve  from 


^but  [he*  JSeTwa.  de^t^^peo^ !  ««  -ft 

at  the  pedis,  as  the  estimate  was  deemed  too  high,  the  mud  and  inlet  pipe. 

Now,  the  President  and  Trustees  of  the  village     The  inlet  pipe  will  1 
have  organised  as  a  Board  of  Water  Commission- !  °V!be%]£?*|iedd; 
ers,  and  liavw  appointed  W.  A.  Bumham,  presi-  broken  stone.  18  in 

dent;  William  Walker,  treasurer,  and  Adam  u>  6  in.  in  diimeter.  Over  the  stone  will  be  a 
Bwwb,  secretary.  Plana  and  specifications  were  layer  of  screened  gravel,  15  in.  in  depth,  Taryiug 
..n.ru.n.4  K»  Arm  ,j  it  ti  Wood  *  fV.  of  'n  f'*4  f,om  *4  to  1  m  diameter.  Over  the 
rT.rrr  k?     ,.  ,     ...TT      h      °    «™vel  wiJ1  06  »V«  of  clean  aand  18  in.  in  depth. 

Philadelphia,  who  guarantee  that  the  entire  ex-  At  tbe  upper  end  of  the  reservoir  will  be  coo- 
pensn,  including  tbe  land,  wilt  not  be  more  than  I  strortcd  an  oak  rack,  as  shown,  resting  against  a 

dry  rubble  masonry  abutment,  and  held  in  place 
with  heavy  iron  bolts. 

Along  the  back  side  of  both  aide  erailxinkmrnt* 
will  be  excavated  ditches  S  ft.  wide  and  to  a  depth 
level  with  the  spill-way  of  the  dam. 

The  crrrk,  for  a  di*tnnc»  of  500  ft.  above  tbe 
reservoir,  shall  be  excavated  to  a  uniform  width  of 
IS  ft.  and  to  a  depth  of  1  ft.  below  the  level  of  the 
spill-way  of  the  dam. 

The  screen  chamber  will  be  covered  with  a 
double  pine  flooring,  and  matched  and  cross- 
boarded,  and  arranged  with  trap-doors  convenient 
for  raising  the  screen  and  operating  the  gates.  The 
doors  shall  have  wrougbt-iron  hinges  and  lock  and 
hasps. 

The  position  of  the  mud-pipe,  the  distribution 
pipe,  the  valves,  the  amount  of  slope  wall,  dry 
wall,  stone-tllllng.  sand  and  gravel-tilling,  cut-off 
wall  and  dam  masonry,  screens  and  rack,  shall  be 
as  shown,  and  built  under  and  to  the  satisfaction 
of  tbe  engineer  in  charge,  in  the  employ  of  tbe 
Board  of  Water  Commissioners. 

The  plpj  shall  not  be  less  than  12  ft.  long,  ex- 
clusive of  hub.  truly  cylindrical,  of  the  full  in- 
ternal diameter,  and  the  inner  and  outer  surfaces 
concentric  and  straight  in  the  axis  of  the  cylinder. 
All  plain  pipe  shall  be  cast  vertically  in  dry  sand 
moulds,  and  of  such  quality  of  iron  as  to  produce 
strong  and  tough  castings  that  may  be  satisfac- 
torily cut  and  drilled,  and  the  iron  in  tbe  pipe 
shall  have  a  tensile  strength  of  at  least  16.6*»  log. 
to  the  square  inch. 
All  pi|R>  and  specials  shall  he  sound  and  smooth, 
thout  blister,  cold  shuts,  or  other  imperfections, 
and  the  iran  shall  ie  free  from  admixture  of 
cinder,  scoria,  or  sand. 

All  castings  shall  txt  thoroughly  cleaned  without 
the  use  of  acids,  or  other  liquids,  and  uniformly 
coated  with  suitable  coalpitch  and  olL 
I    And  all  pipes  shall  be  tested  at  the  foundry  to  a 
The  work  to  be  done  is  the  construction  of  a  hydrostatic  pressure  of  300  lias,  to  tho  equate  inch, 
stone  and  earth  dam  acmes  the  brook  and  side  |  «nd  should  the  Water  Commissioners  so  require,  a 
embankment  with  the  necussary  racks  and  screens ,  sworn  statement  that  tbe  pipe  has  been  so  tested 
and  Biter  chambers;  also  tiie  grubbing  and  cleaning  i  shall  be  furnished  by  the  superintendent  of  the 
of  tbe  space  to  he  occupied  by  tlm  reservoir  and  foundry  to  th 
embaDkruent;  also  the  furnishing  and  laying  of 
a  supply  main  and  the  village  system  uf  distribu- 
tion, the  setting  of  valves  and  hydrants,  all  as 
shovrn  ou  the  accompanying  plans  and  map,  and 
the  following  description  of  tne  work  to  bo  done. 

The  entire  space  to  be  covered  by  water,  or  the 
embankment,  shall  have  all  perishable  matter  re- 
moved therefrom. 

The  reservoir  to  be  built  is  formed  by  the  con- 
struction of  an  earth  and  stune  dam  at  the  lower 
end,  and  low  aide  embankment. 

The  main  embankment  shall  be  constructed  as 
shown  upon  the  plans.     The  dam  proper  shall  be 
ry,  with  a  cut-stone  coping  over 


A  short  distance  back  of  the  village  ib  a  ravine 
through  which  flows  a  stmani ;  by  building  a  dam 
acruas  the  lower  extremity  of  this  a  reservoir 
would  be  obtained  of  between  8,500  000  and  4,000.- 
000  gallon,  capacity.  The  supply  during  the  dry  ™ £  ™  «™ 
seasons  has  been  estimated  to  be  about  80.00U  gal-  spill-way  of  the  dam. 
Ions  daily,  which,  with  the  reserve  provided  by 
the  reservoir,  would  be  ample  for  some  years  to 
come.  Should  any  addition  be  required  by  an  in- 
crease of  population  or  otherwise,  it  could  be  built 
at  any  time  and  at  a  proportionate  cost  as  though 
built  at  tho  present  time.  The  average  head  of 
water  on  Broadway  (a  street  tunning  parallel  with 
the  river  and  a  short  distance  up  the  bill)  will  be 
about  100  leet,  efficient  for  fire  purposes  at  any 
point  and  injuring  an  ample  flow  through  all  the 
branches. 

To  day — the  14th — the  tax-payers  vote  on  the 
imiposition,  anrh  judging  from  conversations  we 
have  had  with  Movent)  of  the  citixvns,  it  seems  that 
tbe  plan  will  be  sanctioned. 


Should  I 
furnishing 
I m  received  until  n 
view  of  these  facts 


PROPOSALS, 
ote  bo  favorable    proposals  for 
taterials  and  doing  the  work  will  | 
xt  Saturday,  the  iflst  inst.    In  I 
arc  herewith  publish  the  sj 


Ocutioas  in  full ; 
obtained  I 
named: 


any  further  information  can  lie 
i above 


Alt  oasting*  must  have  their  weight  dis 
marked  on  each  piece  with  white  paint. 

The  system  of  piping  will  consist  of  144  lineal 
ft.  of  li-ln.  pipe.  4,810  ft.  of  8-in,  pipe,  2,001*  ft.  of 
tt-in.  pipe,  T,ti8ft.  of  4-in.  pipe;  tbree  12- in.,  two 
8-in.,  three  8-in.,  three  4-in.  valves,  with  box  and 
covers;  17  double  hese  4-in.  stand-pipe  hydrants,  6 
lawn  hydrants,  most  durable  pattern. 

SPECIAL  CAJTXNOJS. 


WATER- WORKS  FOR  IRVTNGTON.  N.  Y. 

irviiitrtou  on-the-Hudson  has  long  felt  the  need 
of  a  pure  and  abundant  supply  uf  water  for  do- 
mestic and  Hre  purposes,  Tho  village  is  situated 
on  the  eastern  bank  of  tbe  river,  and  now  obtains 
its  supply  from  wells  and  cisterns,  "Pis  drainage 
uf  the  vault*  and  cesspools  on  the  elevated  portions 
of  tbe  hill  foul  tbe  waters  below,  and.  as  a 
ad  it 


the  entire  hip. 

The  cut-off  wall  shall  be  of  rubble  masunry.  All 
interstices  in  tbe  dam  and  cut-off  wall  shall  be 
lilted  full  of  spalls  and  cement,  so  ss  to  insure  as 
water-tight  work  as  can  bo  made  in  that  manner. 
All  the  joints  on  tho  outer  and  inner  face  of  the 
dam  ahull  be  cleaned  out  to  a  depth  uf  two  inches 
and  pointed  flush  with  the  face  of  the  work  with 
a  cement  mortar,  composed  of  one  part  cement 
and  one  part  of  sand. 

The  aide  era  ban  r  ru  <-n  t>  wil  I  be  formed  from  earth 
taken  from  the  reservoir  ground,  and  will  follow 
geoerally  the  flow  line  as  indicated,  and  of  the  di- 
menei'ins  shown  on  the  plan. 

The  inner  or  water  si  as  of  the  main  eaith  em- 
bankment shall  be  made  of  the  finer  portions  of 
tbe  excava'  ed  materials,  and  shall  be  put  on  in  hor- 
izontal layers  one  foot  thick  and  well  wet,  and 
rammed  or  rolled  liefore  the  next  layer  is  " 
the  outer  bank  shall  be  composed  of  the 
portions  from  tbe  excavations. 

All  dimensions  of  this  dam  and  embankments, 
and  all  work  connected  with  it,  shall  be  as  shown 
on  the  accompanying  drawings,  copies  of  which 
will  be  furnished  to  the  contractor. 

Tbe  cement  mortar  used  in  thn  mason  rv  shall 
be  composed  of  one  nan  of  best  quality  of  Roeec- 
ood  cement ;  and  two  parts  of 


1— 13  Inch,  I,  bend 
1— 14   "    8 reducer. 
I—  8   ••    «  bend. 
U-S"  Sbranch. 
ft—  8       H  " 
1—  8  inch,  t  reducer. 
1— 8   •<     4  " 
1-8"     8  btanch. 


1-8"  6  branch. 
1 —  8—4  reducer. 

7 —  4  "  4  branches. 
1—8  inch  plug. 
'£ —  4  ** 
*—  X  •• 

8-  fl  ■• 
4-  4  '• 


All  pipes  shall  be  laid  4  ft.  below  the  surface  of 
the  road  or  street  to  the  top  of  the  pipe. 

All  the  hydrants  shall  be  set  on  the  terrace  be- 
tween the  curbing  and  sidewalk,  and  at  points 
shown  on  the  plan. 
All  pipes  shall  be  laid,  all  hydrants  and  valves 
'   and  branches  placed  where  shown  by  tbe 


may  be  directed  by  thn  engineer  in 


dale  or  equally  gi 
clean,  sharp  sand. 
The  screen  and  gate 


in  the  dam  shall 


•el, 
map, 
charge. 

All  valves  >hall  have  a  no,uaie  wooden  box  made 
of  1^  in.  frame  and  about  0  in.  inside,  reaching 
from  the  top  of  the  valve  case  to  tbe  surface  of 
tiie  street  and  capped  with  a  suitable  iron  cover, 
with  tbe  initials  W.  W.  in  raised  letters  cast  on 
tbe  upper  aide. 

All  hydrants  shall  have  a  movable  frost  Jacket. 

All  hvdrants  and  valves  shall  be  of  a  kind  and 
make  approved  by  the  Board  of  Water  Cvoums- 
nioners. 

The  lawn  hydrant*  shall  be  located  where  shown 
by  the  map,  and  connected  with  tbe  main  or  hy- 
drant branch  with  a  fj-ln.  heavy  lead  pipe. 

All  hydrants  shall  have  a  drip  cock  so  arranged 
as  to  remain  open  when  the  valve  is  closed. 

The  contractor  shall  furnish  tbe  village,  free  of 
charge,  two  valve  wrenches,  and  two  hydrant 


be  eotv-tructcd  as  shown  on  the  plan,  with  a  screen  I  and  hose  coupling  wrenches. 

sd  to  the  wait  in  front  of  the     All  joints  shall  be  made  with 


frame  of  pine,  fasten 

affluent  pipe,  in  whloh  a  fine  copper  screen  fast 
ened  to  an  iron  frame  and  sliding  in  grooves  so 
as  to  be  easily  taken  out  for  cleaning.  The 
shall  bave  the  valve  stems 


good  quality  of 
npacted,  and  soft  h-jul  tirmly  ujsart. 
and  8-in.  pipe  shall  have  in  depth  of  lead 


jute,  well 

The  18  and  8-in.  pipe  shall  have  in  depth 
\%  inches,  and  the  Sand  4-ln.  pipe,  l£  U 
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The  material  excavated  from  tbe  trenches  shall 
be  returned  to  them  in  such  order  that  tiiat  taken 
from  the  surface  may  be  n  turned  to  the  same 
place,  and  nil  lack  filling  shall  be  well  rammed, 
unit  tin-  sliwia  restored  to  na  good  condition  a* 
before  as  nearly  as  practicable. 

All  surplus  mnterial  must  lie  removed  from  the 
Mtn-cta  at  the  rontmrtor't  cxjicnse.  No  larjrn 
stones  will  be  allowed  to  lie  put  in  with  the  back 
tilling  within  one  foot  over  the  pipe. 

In  blasting  rock  in  the  trenches  due  caution 
must  lie  exercised  in  Imding  blasts  w>  as  to  avoid 
damaging  pro  pert  v.  In  rune  »nv  person  or  prop- 
erty a  In  rnv  way  injured  by  blasting,  the  win- 
tractor  nlmll  !«•  halile.  ami  pay  all  Mich  dtuuagee 
so  incurred. 

wutiuT  or  nit. 
Euch  lcugtlt  of  pipe  shall  welsh 
I  .Mart  diameter  I'Jr-tllaiir 
nam  a.  m  ■*  is  ■•   *•   *t» 

'•     B.    »    -  V!   -     -   Kit 

■  K  n  ••  is  ••  ■•   m 

-  c.  «  ••  ia  ••  ••   am 

4   M  12  ••     -   itss 

No  allowance  will  lie  mode  for  a  . 
weight*,  ami  no  piim  will  bo  accepted  or  allowed 
laid  that  is  more  than  3  |>cr  i-enl.  under  the  atiovo 
standard.  Weights  prescribed  for  their  respective 
locations  as  follows : 

144  feet  It!  Inch  at  the  dam. 
Class  A.  1.000  ••     ft  ••    fnxn  Uik  iUm.  wkM  uu  HmuiUln 
Nam 

I.  Inn  It.   l.VtlO   '■     «   -    oo  Mountain  road 
a   1,110  "     ft  ■•     "  Hnaulnay 

•■  a    tso  ••    a  ••  - 

B.     0*>5  •'    a  "    "  Mala  afreet  from  away.  west. 

•    C.   1,500  ••    «  '     Ixknr  Aqueduct 

3.1TO   ••     4   -     ••   Rraailaav  fnimASlfsstt  X.  of 

Main  street,  south. 
4,nuo  •     4   »    -  Braulw.r    from  Mountain 

9M   «     4   -     «  hydras!  b,a£r... 

■  '  ■»»  ..  as*.         »  1 

CEDAR  PAVEMENTS  IN  TORONTO. 

The  Committee  on  Roada  in  the  Toronto  Coun- 
cil have  just  awarded  about  9100,000  worth  of 
contractu  for  cedar  block  paving  of  King  street , 
from  Don  to  Blracban  avenue.  From  the  abstract 
of  tenders  before  tut  we  note  n  great  uniformity  of 
prices  throughout  the  whole  distance.  From  the 
prices  we  judge  that  A.  W.  Godaou  waa  awarded 
the  contract.  Hi*  priow  are  as  follows :  Pavement 
per  square  yard,  91.15  to  $1.19  ;  atone  curbing  per 
lineal  foot,  We. ;  atone  curbing,  80c.  to  90c. ;  cross- 
ing plates  per  1(10  lbs.,  $X  SO  ;  moving  track  per 
100  lineal  ft..«30.  The  names  of  partlea  tendering 
were:  A.  J.  McBran,  A.  W.  Godson.  Geo.  Far- 
quhar  4  (V,  Anlagh  *  Ijconard,  Trimble  A  Co., 
Richard  West,  K.  Dtnnia.    Godson  A  West  have 

alBC  mpleted.  this  season,  a  system  of  sewerage 

for  Parkdale.  a  suburb  of  Toronto,  the  total  being 
about  Vi  mile*,  at  a  cost  of  trJO.OM. 

GOVERNMENT  CONTRACTS  LET. 
The  following  i»  a  synopsis  of  certain  govern- 
ment works  in  charge  of  Colonel  G.  L.  Gillespie, 
Corps  of  Engineers,  u.  S.  A.,  with  the  proposals 
recently  received  for  furnishing  tbe  materials  and 
doing  the  work. 

Proposals  for  improving  tbe  Shrewsbury  River. 
N.J.:  dredging  in  the  main  stream  and  the  two 
branches,  and  for  tbe  const™  rtion  of  IWO  ft.  of 
.1  appropriaUoniao.OoJ. 

list  or  suss. 

DradfTA,.  Diking 

a.'  lid  5  00 

 *»:mo  4.00 


.  n.  y.i 


Proposals  for  dredging  in  Newton  rrcek 
Vernon  Avenue  Bridge.  N.  Y.: 
fli.OOU 


A  J.  MCXIUjU.-V,  l 

J  V,  Ambrose.  | 
I).  Att.l  t™.  »i»l 

a  j.  m  nix.  I 


for  dredging  in  Fl 
t«,0OOl 

lJITT   OF  BIX>» 


o  n 

Awanb.1  to  ft.  N. 


Same*. 
H.  ».  IWnnlHlt-jf  A  • 

^^nKfTiVK  *  A  J 


Pras?  per 

vu  yd , 

to.  Ill* 


A  A  .1  Beard  de 


$0  -T7 
40 


l*roposnls  for  improving  Chora, quake*  Crei  k, 
K.  Y..  Itv  the  construction  of  rubble  jetties  and 
timber  dikes  ami  bv  dredging:  amount  available, 
t&',.noo. 

uht  i  .r  mi» 


Prior  for 
fa 


J  H  WVMin  .... 

.411 

UM 

II.  bit  H..WA 

.10 

l  ic. 

.4  II  I'liuiBilegr*.. 

MM 

'.'.VI 

Flunk  l  idj!e'K.,Jr 

liO 

K.  UralDaril  i 
T  II   rWti..n .  • 

00 

I.TS 

F  t'  S.nwera  

,4:n. 

1  an 


1  40 


Propo-tU  for  improving  Humpavranns  Inlet, 
I^Hig  laland,  N.  V.,  dredging  cluinnel  from  Baby- 
lon Lauding  to  (rreal  South  Bav:  lunounl  avail- 
able. $«.'AKI. 

I.tar  .»  SIM 

Namia. 
11  X  Iteordslrr. 
A   J  BmnlKlev  I 
J.  HeUrrmtHI   

IS.  Uralnarrl  Ms 

Awarded  Ui  J.  M>.-4>mioU 

Proptwala  for  im|>roving  Sbee|wliead  Bav.  N.  Y., 
for  dredging  a  cut  w  oonnect  east  end  of  Mwag. 


of  Baldwin's  *•  Practical  Treatise  on  Steam  Beating," 
appropriation,  ami  the  articles  in  Buck's  ••Cyclopiedia  of  Uv- 
igiene."   Greene's  -Graphical  Analyses."  Paris  L, 
II.  and  III.— £if».  American  Archiltet.] 

,  . 

COEBESPONDENCE. 

VALUE  OF  COAL  DUST  AS  FUEL. 

Ka>sas  Ottx.  Ma,  Oct.  8.  18« 
Editob  ENoumrjusa  News  : 

DitAB  fiH  :  1  would  like  to  hear  through  the 
columns  of  your  jMprr  aoinellitng  about  the  pro- 
gress being  made  in  the  burning  of  tine  coal  dust. 
1  learn  from  whnt  ought  to  la-  good  authority,  that 
claims  are  made  I  hat  one.  ton  of  finely  comminuted 
coal  dust,  fed  into  a  furnace  by  air  bloat,  ia  found 
to  do  the  work  ol  from  two  to  three  tons  of  raw 
coal  burned  in  the  usual  manner.  If  any  Mich 
facta  exist,  it  aceina  singular  that  it  receives  so 
little  attention  from  tin;  scientific  press.  Aa  this 
would  tend  to  lengthen  tin;  appan 
of  life  given  to  the  all  am  engine  hy  I 
of  gas  and  electric  ajitistitntes.  it  seems  to  me  that 
a  few  paragraphs  from  parlies  having 
knowledge  on  this  subject  would  bo  of  value. 

truly.      G.  W. 


l-rl'-e  for 
-  •  |itis 
n-v.-tmcnt 

l  rt  In  n 
*?.  J.sild^ 
lUsUicle. 

1441 


1'rlce  par  CO..  yd. 
.  I  11.411  If  O.wp.1  atrar. 
litaWftlun^lmbay. 


Bav  with 
able.  tO.WIO. 


H.  M.  8»»n!»l..)  i 
A.  J  lleanlaley  I 
.1  >lcl»emiiai , , 

Aw*nl-ii  to 


Inlet;  I 


Price  per 
cu.  yd. 

 90143 


oil  Si  A  J 


structlon  of  Urn  south  jetty 

Harbor.  N.  J.; 


Pro]MMtaht  for  the  < 
at  the  entrance   to  Mana 
amount  available,  |7,000. 

uvr  or  at  em. 

Price  of  umber  Jetty 
psellaawin. 

91 1.00  for  wtar  JCtt  _  , 


Name*. 


S.  A  aellj 


11.00  •  followlag  loon. 
B.0O  "  hnHTMOfl. 


Prlca  of  ataaa 
la  Jetty  per 
ca.  yd 

93.M 

soo 


PropOHalti  fordrecl^ini:  140.000  cubic  yardu,  mor» 
arlevM.  from  the  cbuntM  tocwegfiStateo  IstAndand 
Nvw  Jviipt;  aitproprMtioii,  $40,000. 

S— »  '"SyT 

C.  H.  I^toanla  .,.       90.  N 

a  Bralaard.  t 


AMERICAN  ENGINEE1W  IN  MEXICO. 

HAmtxDA  ng  Santa  Babbaba.  , 
.Sept.  IH.  |  use.  I 
EaUdo  de  Jalisco.  J 
KxarxKraiNd  Ngws : 
Since  my  arrival  in  Mexico,  nearly  one  year  ago, 
I  have  missed  your  weekly  greeting  In  Knoikkkk- 
1MO  Nkwh  very  much.  I  would  suggest.  In  the 
interest  of  the  largo  number  of  engineers  now  em- 
ployed in  Mexico,  that  the  weekly  issue  be  retained 
for  your  Mexican  subscribers,  subject  to  order  on 
return  to  the  States.  I.  for  one.  should  regret  very 
to  complete  my  file  of  your 
ch  Issue  so  much  valu- 
able information  for  engineers  in  every  depart- 
ment of  the  profession,  and  I  know  by  sad  experi- 
ence that  papers  mailed  to  Mexico  rarely  reach 
their  destination.  I  am  now  in  charge  of  the  work 
at  tike  extreme  point  of  the  road,  aa  resident  engi- 
neer, with  headquarters  aa  above.  I  have  a  house, 
built  of  adobe  or  mud,  one  story  high,  as  office, 
etc.,  with  three  rooms  and  kitchen.  My  amuse- 
ment in  the  morning  before  breakfast,  is  to  hunt 


t.  n.  uhiii.  f  ■ 

lftirr»  *  t  -umtnlt^ra  linslclnc  CV>    

J.  W   Ambrose.  / 

I).  Ambrose.      [  40 

R  .1  Mills.  i 
AwariWtl  to  Xitrrls  £  Cummiitgfc  Pn^tinK  Co 

Propnanla  for  dreilging  800,000  cubic  yards,  ap- 
proximately, from  the  mouth  of  tbe  Ptunuic  River, 
extending  up-stream  toward  Newark.  N.  J.j  ap- 


8.000. 


Names 

F  HrtUiiAnl.  . 
T.  R.  Bcauaa.  l 
Mis-Hs  &  CAuntningB 

J  H  rnnaer  

fc.  M.  I'ayn   JU0-10 

J.  MetlernxiU   M 

J  W  Ainl.n»f,  i 

D.  Ambcuae.     J.  M 

I!  J  Mills 

Awarded 


fT.aoo. 


H.   N .  KianWiley  A  i 

A  J  BViied.l.v  I  

J.*fi  M.-iv  rm-ilt  , 

nuah  Bnunaei  

AsitoUd  li>  aUiish  liralaarl. 


•a,  yd 


Pr  ipoapls  for  tlretlging  in  Woo  il nidge  Creek,  N. 
J.:  appropriation,  Ij-i.tsjO. 

U"T<ir  am-t. 

PrveiH-r 

•*at  -—  ^— i  ,  | 

Jt>:.n  >i.  >  nitotL  .  «n'"l 
Jolialt.  H'ehhss  a 


i  MmitIh  £  ruutmlngM  Preitaiiis  t-Vt, 

Mattawaii  Oeek,  New 


Propoaals  for  dredging  Mai 
Jerscj  ;  apprtipriatlou.  fl.lXIO. 


K.  I'ltltnon.  Jr ..».   U 

"  t'..  Somi.rs 


AaaohdKiK  llilswa.  Jr. 


allacrana,  and  I  usually  succeed  in  finding  two  or 
three  victims.  The  sting  of  the  nllacTsn,  at  this 
altitude  («,S00  ft.  above  sen  level)  is  not  dangerous 
but  is  extremely  disagreeable  in  its 
much  more  painful  than  a  wasp 
tlM?  States.  Living  hero  in  tho  country  would  dls 
gust  many  of  your  readers.  It  is  difficult  to  get 
any  meat  fit  to  eat,  and  yet  every  day  we  see 
abundance  of  quail,  wild  dnck.  snipe,  etc.,  which 
the  natives  leave  unmolested.  Jack  rabbits,  as 
are  term  them  on  account  of  their  resemblance 
cvt^yf'  ■ 10  *  jsckaas.  are  very  numerous,  and  are  immense 
au.n  '  compared  with  cur  American  rabbit,  being  fully 
|  three  times  the  sise  of  the  latter.  The  success  of 
the  Mexican  Central  seems  assured.  The  rolling- 
stock  now  on  hand  is  inadequate  to  handle  the  un- 
expectedly large  demantl  made  uixra  the  freight 
department,  and  the  receipts  so  far  exceed  the 
moat  sanguine  predictions  of  the  projectors  of  the 
road.  Tho  Mexican  government  and  the 
have  a  most  friendly  feeling  towards  the  t 
prise,  and  a  rich  return  awaits  Ihe  capitalists  ' 
invested  in  the  enterprise  while  its  success  1 
problematical.  I  have  examines!  wuh  much  In- 
terest the  hydraulic  works  of  the  country,  used 
fcr  irrigation,  and  many  of  your  readers  vttraed  in 


.IKK 


r 


Ml  U.  Km 


EXPERT  OPINION  OF  BOOKS. 

Dctkciit.  September  *£>,  IBS2. 
To  Ihe  Editor*  of  the  American  Areh,teet  : 

Slits  :  Pleaw  state  the  best  work  on  Strains  in 
Structures.  Ibating  and  Ventilation  ;  al-o  lite  beat 
work  on  Graphic  Static*.        Yours,  etc.. 

Sti-dent. 

JRnukuit's    "Applied    Mechanic*,"    Moss  ley's 
'•  MecliainiH  of  Engineerlnrr  and  Aruhiteoture,  'or 
Traiti-  de  l»  Cliakur,"  Ilox  on  ■•  Heat. " 


lo  see  tbe  method  of  t 
dams  in  Mexico,  which  have  stood  the  test  of  ser- 
vice for  years.  The  •presa,"  or  reservoir  dams,  are 
nlmu*t  universally  buill  of  two  walls  of  masonry, 
tilled  bet  ween  with  earth,  i 
u-=ed  would  eiuiso  an  American  r 
for  the  safety  of  the  structure.  The  theory 
adopted  by  the  contractors,  of  course,  is  that  Hie 
earth   filling,   being   puddled,  and  of 
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material,  will  secure  the  liyhlnnt  of  the  dam,  the 
masonry  serving  only  as  walls  tn  retain  the  earth 
and  pressure  of  water.  I  intend,  mi  leisure  per- 
mits, to  procure  accurate  measurements  of  some  of 
the  large  fresh  dain.t  in  the  vicinity,  and  shall  take 
pleasure  lu  laying  them  before  your  readers  for 
I  discussion.  My  address  for  the  present 
.  Eslado  do  Jalisco.  Mexico,  and  If  you 
have  a  stray  item  of  news  I  should  he  pleased  to 
hear  from  you.  We  generally  expect  lo  receive 
abtwt  one  paper  out  of  tlx  mailed,  and  then  the 
news  is  about  a  month  old.  .Sincerely  vours, 
C.  H.  It 


THE  HENDERSON  BRIDGE. 


>unt  of  the  work  on  this 
hed  to  the  Henderson  <Kv.) 


LITERATURE, 

UtUN  K KH'S  TUNNELING. 
The  new  edition  of  thin  standard  work,  which 
has  been  so  eagerly  looked  for.  bus  at  In-d  made 
its  uppcurunce.  The  delay  has  kcM  due  to  the 
anxiety  of  its  author  to  have  the  latest  data  on 
ex  ploei  ves arid  nick  drills  in  the  work,  anil  many 
I  required,  which  it  has  taken 
We  congratulate  both  author 
and  publisher*  on  Its  appearance.  The  work  is 
better  pi  in  led  and  the  paper  seems  to  be  «n  im- 
provement, while  the  binding  is  stningcr.  The 
additions  hive  been  principally  nude  in  C  i.ipters 
III.,  IV.,  V.,  VI.  and  VII.,  treating  of  explosives 
ami  drills.  The  latest  of  the  vsriou*  modem 
destructive  agents  will  1m>  found  elaborate!)  do- 
scrilMsl.  and  all  the  new  drills  and  compressors. 
More  I  ban  200  pages  have  been  added  in  these 
chapters  ;  also,  several  folding  plates  on  tunnels 
appear  at  the  brick,  and  descriptions  are  in  the 
text.    Among  them  we  notice  several 

i  River 

a  book  by  au  American  engineer  of 


work*  of  Simon  and  Andre. 
iftVrenee  in  price.  The 
poorest  economy  for  an  engine,  r  ia  to  buy  a 
cheap  bo  >k.  It  may  cost  him  not  ouly  reput  v 
tioa,  hut  many  thousands  of  dollars.  We  shall 
have  copies  for  our  subscribers  and  general  cus- 
tomers, lu  wuoiu  we  heartily  commend  It. 


BALTIMORE. 


Baltimore  deserves  to  be  known  also  as  the  City 
of  Hills.  Steep  grades  and  sudden  descents  are 
the  rule,  a  level  street  is  the  exception.  The  horse 
cars  have  a  hard  time  of  it,  and  have  to  station 
extra  horses  at  every  few  corners  to  help  tug  the 
loaded  can  up  some  steep  grade.  Many  of  the 
lines  run  only  bob-tail  cars,  without  a  conductor, 
and  And  even  these  abundant  work  for  t »  o  horses. 
A  line  of  Herd  ica  was  once  attempted,  hut  given 
up  in  despair.  Those  vehicles  might  work  well  on 
the  broad,  smooth,  and  level  arenuea  of  Washing* 
ton,  but  they  were  not  suited  for  the  col-ble-stoue 
pavement-  and  numerous  hills  of  Baltimore.  An- 
other result  of  the  inequality  of  surface  ia  the 
surface  svstem  of  drainage.  There  are  but  few 
sewers  in  the  city,  and  those  are  laid  along  the 
valleys  to  carry  off  water  which  would  otherwise 
flood  them  in  every  storm.  Nothing  perhaps 
striko*  the  visitor  more  oddly  and  nnplca-.intlv 
than  to  xee  in  everv  gutter  a  constant  stream  of 
waste  water,  and  nno  ■wry  few  vaitU  a  little 
channel  in  the  sidewalk,  along  which  trickles  the 
drainage  from  11m-  iwi^httoriiig  house.  It  seems  to 
him  that,  with  such  primitive  negb-ct  of  a  proper 
sewer  system,  the  city  limit  hoacvwpool  of  de-ease. 
And  vet  its  health  average  is  high,  particularly 
wlien  we  rcmimls-r  the  difficulty  or  checking 
sin  dl-pox  and  such  contagious  debases  among  the 
negroes.  One  secret  of  this  is  the  abundant  water 
supply.  Tiie  former  supply  was  sufficient  for  the 
city  at  present,  but  looking  towurd  the  future  she 
has  Just  completed  a  new  system  of  reservoirs  anil 
aqueducts,  which  furnish  her  with  a  larger  supply 
than  the  Croton  can  possibly  give  New  Virk. 
Water  ii  the  cheapest  of  all  necessities,  and  is  pro- 
fusely Us  ii.  Each  morning  the  gutters  are  flushed, 
the  sidewalks  washed  off,  and  the  city  treated  to  a 
most  healthy  scruhblni.  Again,  every  rain  Hoods 
the  streets  and  prevent*  the  accumulation  of  tilth 
hi  them.  A  smart  shower  will  quickly  gather 
volume  enough  from  the  hillsides  to  transform  the 
lower  avenues  into  brawling  brooks  and  neix-ssi- 
tato  the  use  of  the  high  stepping  stones  which  are 
planted  along  the  crossing**  in  the  older  streets. 
Such  a  shower  wQI  do  more  toward  cleaning  the 
Plunger"  Walton  and  his  carts  could 
in  a  woek.-Uwriajjo»uVr.<!c  .Boston 


I  The  following  « 
bridge  has  1-cen  fare 
Heportcr : 

I  H  i-  bridge  is  being  built  by  the  Henderson 
I  Bridge  Company,  to  connect  the  I»uisville  & 
Nashville  Railroad  south  of  the  Ohio  River  with 
its  St.  I-nois  division  and  the  other  railways  cen- 
tering .it  Evan-villa.  Its  foundation  will  involve 
difficulties  greater  than  thoae  of  aur  bridge  west 
of  the  Allegheniea.  excepting  the  bridge-  at  St. 
Louis.  There  will  be  10  spans  with  an  iron  via- 
duct approach  on  the  Kentucky  side,  making  a 
total  length  of  3,(!H6  fi-ct.  The  channel  span  will 
Is*  525  f**ct,  the  longest  trussed  span  in  the  world. 
Of  the  16  piets.  at  least  six  will  be  sunk  by  the 
pneumatic  process  to  solid  rock,  which  is  about  -118 
feet  below  low  water,  and  54  feet  below  present 
water  level.  The  grade  of  the  bridge  will  be  511 
f.s-t  above  high  water,  or  about  100  f«s-t  ubove 
low'Rit  singe  of  the  river. 

The  caisson  just  launched  is  about  54  feet  long, 
it!  feel  wide,  and  13  feet  high.  Four  courses  of 
timlsr  will  Is-  added  at  once,  making  the  total 
height  IT  fis  t  when  ready  for  sinking,  'ill is  cais- 
son, when  corn-deled,  will  contain  laH.iUMI  fi-et, 
Isiard  measure,  of  white  ouk.  un*l  alsiut  1M  tousor 
iron  in  form  of  shoe-tie  nsls.  -*-rew-holt*i  and 
drifts.  The  total  weight  of  material  in  the  caisson 
will  be  ulsuit  450  tons. 

Thr  caissons  for  channel  spun,  work  on  one  of 
which  is  well  advanced,  will  Is*  about  one-third 
Larger  than  the  caisson  just  launched. 

The  high  water  iu  late  sjiring  and  early  summer 
encroached  upon  the  limited  space  in  which  tlie 
caissons  coulrl  he  built,  ami  prevented  that  rapid 
prosecution  of  tlie  work  which  had  1-een  cxpi-cted. 
The  river  has  remained  high,  and  the  ways  for 
luunchiug  had  to  lie  placed  for  00  feet  of  their 
length  in  water  unging  from  nothing  to  16  feet 
in  depth.  Every  care  was  necessary-  "ud  much 
time  was  spent  in  securing  this  -sirtlon  of  the 
ways.  There  were  2.1  jiiles  under  the  caisson  ; 
these  with  others  beyond  them  -.up-Kirtt-d  four 
lines  of  ways,  havtag  a  slope  of  about  one  inch  to 
a  foot  at  starting  ;  this  increased  torrespondlng  to 
a  vertical  curve  of  550  feet  radius  until  in  depth 
of  la  feet  of  water;  the  average  inclination  was 
Hi  inches  to  a  foot  The  caisson  was  built  level 
and  kept  on  carnages  made  lo  fit  the  ways ;  these 
carriagws  were  connected  in  pairs,  and  excepting 
the  bearing  surface  were  built  of  poplar  timber  so 
as  to  insure  their  floating  out  as  noon  as  they  were 
free  from  the  caisson.  Tlie  carriages  were  tied 
back  by  lines  which  were  strained  by  screws  and 
jacks  ;"  when  all  the  blocking  had  been  removed 
these  ropes  were  cut.  liberating  the  caisson ;  the 
huge  mass  started  slowly  and  smoothly,  its  veloc- 
ity increasing  until  checked  by  the  water ;  suffi- 
cient impetus  had  been  gained,  however,  to  push 
it  luto  water  deep  enougTi  to  float  it. 

When  the  limber  courses  have  been  added,  the 
temporary  bottom,  put  in  to  confine  the  air  space 
and  insure  floating,  will  be  pushed  out  under  the 
bottom  edge,  and,  maaonrv  being  added  on  top, 
the  caisson  will  be  forced  to  the  bottom  of  the 
river,  and  into  it  as  rapidly  as  the  laborers  can  ex- 
cavate under  the  cutting  edge.  A  pressure  will 
be  maintained  at  all  times  sufficient  to  keep  water 
out  of  the  chamber  in  which  the  work  of  excava- 
tion is  conducted.  The  misnn  pnrswa  through 
about  15  fi*et  of  gravel  and  15  feet  of  soattstonc 
shale,  reaching  the  sandstone  bed-rock.  Tlie  air 
chamber  is  then  filled  with  concrete,  and  the  mass, 
solid,  immovable  and  imperi»hahbj,  forms  the 
foundation  of  the  tall  pier  which  ia  to  carry  its 
portion  of  the  steel  bridge  and  railway  traffic.  140 
feet  above  its  ban*. 

The  work  on  the  bridge  Is  now  well  started,  and 
will  Is*  pushed  forward  as  rapidly  as  practicable. 
1  The  pier  and  abutments  will  require  nlsiut  20,000 
I  cubic  yards  of  masonry,   I-nrgc  quantities  of  stone 
.  have  already  Iws-n  delivered,  and  llin-e  qiinrrics 
|  are  now  actively  working  to  furnish  limestone  for 
the  work  :  one  at  Baker's  station,  near  Nashv.lle  ; 
one  ut  I'll— ••IviHe,  and  one  at  West  Fork,  near 
Pembroke  station.     Fine  qualities  of  limestone 
ore  ohtaininl  from  these  points.    Timber  is  now 
Is-iiig  delivered  far  two  more  caissons,  which  will 
Is-  built  this  fall.    The  chief  engineer  of  the  Hen- 
derson Bridge  Cotajnnv  is  Mr.  F.  W.  Vaughan,  of 
Louisville  :  Mr.  O.  F.  tiichols  is  resident  engineer 
in  charge  of  work  at  Henderson. 


GENERAL  INTELLIGENCE. 


Pf*  H  i  s.-t'.i-if  and  are  ahrapf  pfen*td  topnUi%h  in  tKtm 
raruMM  uny  it*m$  of  Interest  that  may     fumiiKeti  «#. 

OAS  AWD  WATER. 

ni-STUBT    A5D    STATtSnca   Or    AMERICAN  WaTEB- 

Wooes.— Aldermna  King,  as  Chairman  of  the  Commit- 
tee ou  Wnter-tt-i-rk*,  presented  on  the  5th  Ui»  following  ,  water  over  i 
re|-rt  on  the  troubles  existing  hetween  lbs  city  of  Una  ■  hydrants.  Tl 
Hnln.«,  la.,  and  the  Water  Corn  pun  r:  thne  Harkua 

■lo  the  Hon  .  .V.^yor  md  Member*  of  (In.  Ci/|r  Council.         Tbt  -Jiinl 


referred  tbtr  rtsoluthxi  dts-lsiing  the  ctiarter  of  the 
Water-Works  Company  forfett*d  on  aeenunt  of  Uio 
failure  i-f  ssld  enfupaoy  t*>  eornplv  with  tta  i  eoorlitioas, 
requiremoaU  and  tsmts  of  mid  contract,  have  the 
honor  to  report  tbat  we  have  bad  «vvursl  joint  meetings 
with  a  committee  of  tbs  aforvsaid  is»o|iany.  with  a 
view  to  a  settlement  of  the  trouble  existing  tietwcen  tbn 
city  and  the  company,  find  regret  tj  any  (but  we  feel 
confident  tbat  there  is  no  itwwioaMe  iirobsUlity  of  uiid 
cocuisiny  ever  c'sisenttiig  to  such  a  just  anil  equitable 
adjustment  of  the  diffsrenevs  referred  to  as  in  the  judg- 
ment of  your  committee  would  be  a  fair  and  reiusittsble 
compcaraiioii  (or  the  service  rendered  by  said  cuiiipiiiiy 
in  extinguishing  fleck  and  nthwr  requirements  «Lruisiid«sl 
by  Mhl  ctiarter.  We  deeply  deplore  tin-  obstinacy  of 
lbs  eompaiiv  to  agree  to  a  reasonable  ttsKjilk-stion  of  its 
rents  consistent  with  Ibe  chsrarler  of  the  service  ren- 
dered. But  B»fcl«  fl.mi  lb*  question  of  extortion,  the 
people  of  chit*  eltv  bnv«-  J-jst  cause  for  alarm  on  account 
of  the  icrt  iu*  rfak  to  which  they  sre  e»|s*wd  by  the 
nerligeree  and  fault  of  (aid  water  company  to  afford 
sufficient  protection  against  tire.  The  tarts  drvcioped 
in  this  controversy  clearly  prove  the  following  propose 
tioos.  via.: 

First,  That  the  companv  sre  ab*i>lutely  unable  to 
comply  with  the  imential  r>,|nie»ro«nts  of  its  coatrat-t, 
and  have  l»»n  unaliio  to  k>  comply  for  Its-  last  eigtitrt-n 
nwmths.  If  ever. 

Second.  Tbe  unsafe,  unprotected  alel  dangrrous  risk 
to  which  the  rity  is  at  tfan  Un»>  •u>ij,s-t,  ap|«-»ls  to  tills 
Council  for  sMne  sdispmte  relkef  or  i**ine  >uital*ie  pro 
vision  linking  to  that  protection  which  a  tax  levy  for 
Are  prouelum  has  s  right  to  rec*-ivr. 

Third,  From  all  the  evidence  before  year  eommittre, 
gbsaoed  from  exhaustive  statistics  puhll*btst  In  Kjwil- 
"(EKHisr,  News,  in  which  the  questlou  of  water  supply 
la  «*lab>irstp|y  treated  on— as  to  cent.  pn*ssure,  capacity 
of  works,  rate  per  hydrant  and  nearly  all  other  mailers 
having  a  bearing  upon  the  question  of  water  supply, 
hence  your  committee  huve  nellbei-atelv  eoueladi-it  tliat 
In  the  event  that  the  City  Couoctt  shall  agree  to  a  new 
contract  with  said  compsny.sf  sir  mid  sufficient  coroiien- 
satioo  for  furnishing  a  tniltleleiit  supply  of  pure  Uttc'isl 
raster  for  the  u**1  of  the  ctturna  of  ibis'  city  and  for  pro 
U-etlnn  against  tire.  - 

Kecfsnmend  that  tbo  following  shall  be  a  basis  of 
Htttlement  for  a  new  contract,  to  wit :  Tbo  company 
to  be  prepared  at  all  Uiuea  to  furnish  a  sufficient  supislV 
of  pure  Dltered  water  for  public  and  private  use  and 
go»ai  lire  protection.  This  to  be  an  Invariable  requiu- 
incnt.  not  to  be  violated  for  any  canse  whataoevsr.  and 
for  Ibis  service  the  city  shall  pay  to  asld  company  the 
aonusl  rent  of  (~r>  for  each  hydra  t.  not  exceeding  two 
hundred  in  numher;  $  10  for  tbe  next  hundred  livitranU, 
and  »30  per   hvdrant   for  the  next  three  hundred 

byilrsets.  makltig  th«  whole  l  

Ii  i  Hlrs.l.  ut  1  <■  l.rT  retnt  prsaM  a 
company  to  furnish  and  set  all  hydrant* 
ordered  put  down  by  th*  City  Council,  and  to  | 
the  hydrants  now  la  una. 

All  matters  of  detail  which  mar  be  Decenary  to  carrr 
out  a  new  contract  between  the  dty  and  water  conitany 
to  be  submitted  to  the  considerate™  of  the  CoiibcU  for 
raUflcalirti  tefore  tba  same  shall  have  any  binding  force 
uih.ii  this  city.  H.  H.  K  i  mi 

8  A,  Kosebtsos. 
Ijcwib  Hnsa-D. 
OmnoE  6ahvul 

The  report  was  adopted  without  debate.  ~/)rs  Moin.ee 
Krgieler,  «ltk. 

Ws-rxa  Woaxa—EnonragRtno  News  »st  Aweucak 
Co-ci-bact  JodUtAL.  Mew  Vor't,  a  panhshing  a  vary  tu- 
t,  n-stlog  ssi  lis.  of  artu-li*.  on  the  HUtorv  sod  Statistics 
of  American  Waterworks,  bv  J.  Jslnes  R.  Cross,  M. 
Am.  Soc.  C.  E.  In  the  number  fur  Sept.  80,  the  Anns- 
pulls.  Md  .  watse-work.  are  explained.  The  supply  is 
obtained  from  a  number  of  s|-nng5  atxl  small  streams, 
eollsctisi  in  a  well  and  tbea-e  pumisil  inpj  a  rtservciir. 
The  banks  of  this  rewrvoir  are  pmMI.il  with  elav  and 
tared  with  granite  A  belcj*  trough  is  constructed  three 
ftel  under  the  bottom  of  the  raservotr  and  covered  with 
woodan  slats,  one  half  inch  apart,  oa  which  man* 
gravel  is  laid,  with  layers  of  Un-vr  oa  top,  at -da  frit  of 
•and  over  all.  Through  tbtatbs*  ater  trtcra,  and  is  then 
conducted  four  miles  to  the  city  i  breugh  a  ten-fneb  main 
of  cast-iron.  Thus  the  city  of  Annapolis  Is  supplied,  laths 
first  place,  with  pure  spring  aad  active  live  water, 
which  W  also  Altered.  The  water  for  this  city,  wa 
belisve,  Is  not  subjected  to  fUlraUou;  but  it  should  be. 
lilting  It  nettle  in  the  reservoir,  we  think,  Is  Dot 
enough.  If  it  were  pu*ible  to  draw  the  wsler  off  from 
thr  reservoirs  and  put  filtering  bottoms  in  them,  that 
should  he  dim*  ss  Ann  as  possible  — .I'lnuy,  .V.  )., 
Daily  /tvss  and  Kn iriterfss-J-er,  SIM, 

Mcosiw.  TnarnBB  &  n«EVMAX«.  the  well-known 
•ulsnsrilie  ei>ntr*ctors.  of  Tc4t-lo,  O.,  have  been  engaged 
ilnca  Aug.  I  la  laving  two  lines  of  wat.-r  plpe  ai'nsa 
Cumberland  River,  at  Nash  vide.  T.nn.  They  expect  to 
r-  1  unt  to  Toledo  next  w**k.   Tltb  Arm  finds  a  steady 


The  South  Abiwcitok  Watxji  RrrrLT.— The  com 
mittev  <-h«s  n  In  town  meeting  July  -At  to  take  into  con- 
sMberaUnn  the  question  of  a  water  supply  and  fire  de- 
partment for  Ibis  town, have  submitted  a  written  report. 
It  coo  tains  three  plans  One,  the  building  of  seven 
large  reeervotis,  to  he  Ailed  by  a  steam  fire  engine  from 
adjacent  ponds,  and  the  purchase  of 
no-s-s-ary  accou ttitMiiu  and  three 
goiabcrv  at  a  total  expen*eof  $18,-40. 

Tbe  seo  .0*1  ptsn  U  to  lav  about  tbr 
thriAtgll  the  principal  streets,  with  SKI  1  . 
n. otitis  wit:,  the  pump  in  the  factory  .'f  luiutsir,  llotart 
&  Wblddrn.  By  this  means,  tls.  pomp  being  put  in 
opera ti on.  sufficient  force  would  ho  obtained  u>  throw 
water  over  snv  building  within  l.CHK)  feet  of  tho 
hydranu  Tho  expense  attending  this  plan,  In.-lti  ling 
thn  e  Harknea  eiliitguishcni.  Is  estimated  at  $  1A.B90. 
Tbe  third  plan  Is  to  loents  a  rvsorvolr  80  It,  In 
ft  high  on  T  ' 


.  TUlaai  Hill.       U.  tow^-  OQg[ 
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•tid  to  lay  about  m Of*  of  ulp*  to  curry  the  water 
tbrmiifh  Ui«  tuwn,  Jumishnyi  it  for  a  tlx*  depart  moat, 
tor  famiir  use*,  **tc.  Estirant-*  of  ctwt,  itic]i»:ling  two 
Ilnrkot-cN  vxlinKuMierK.  $40.lMMt.  This  plan  %h#  ram- 
luitUts  by  th*  imIvIi*  of  Mi.  *ti«n.  H.  Normaa,  nt  Hnaton, 
uiiiuilniausiy  nxNunmi'Dii,  and,  ivaJurfaK  that  coat  will  bn 
th*>  ffrnat  objection,  they  suggest,  •fauukl  the  tow-n  build 
the  jirufxwO  work*.  Unit  tbc  inonfy  be  r»b**d  by  iwuinK 
w~at?r  I'iitila,  i*»y*I>l(»  In  tsvnisty  yearn  or  mar*-,  and  tbat 
tbt*  iitoume  trucn  watrr  rcota  bn  used  to  pay  the  tnfcnreat, 


of 


tbn  ground  raivfuilr, 
v  rronaunand  will  be 
rv|xirt  w*  bare  erer 

TOXCV,  R.  L. 


tlirmby  jircTrnlitif;  direct  tax  at  i 
tnx«. 

The  rummlttt*  have  avw 
and  it  lit  iWtovtd  that  what  thi 
w,l>i*-M.    It  is  the  most  able  town  r 
I  lotion  Jo*maL  Oci.  7. 

IN  DaKUJCH  rAOM  A  WEAK  1>AM  — 

Oct.  W.—  Frak  Hietw  of  «Mkni«  bavins  boan  dfc*rov#riHt 
in  the  (.l?orfclavini>  dam.  which  hold*  a  large  body  of 
water,  fight  miles  above  Pruridtince,  the  Cutnmissa  utter 
r  f  luum  antl  Re«crv«Hr»  this  afternoon  made  *  furtber 
rc|*i«i&ntatiiMi  to  tbe  Huprvntsi  Court  of  the  danger,  anil 
the  t'oirt  onWrvd  tbat  the  kVrnon  IfanufacUirinaT  1  '  i  a 
iwiiy  forthwith  draw  off  tho  water  in  the  pood  so  far  aa 
Mb  be  done  by  lbu  npeuion  of  tb*  eatea,  and  tbat  tb* 
gnU>  be  krpt  ojnpn  until  furtbnr  ororra  of  tbn  Coart* 
Tli*-  [Mind  hi  nearly  40  ft.  deep,  and  can  be  lowered  only 
1*  ft.  by  tbn  gates.  If  tbt*  duin  should  go  out,  a  large 
bu<M(t*rttt  section  of  the  ctty  could  hardly  tar*|w  da- 
■ll  ill  Hal 

fovijtoTtiW.  Kt, — Tba  mirv»y»  forth*  naw  roterrotri 
on  Foretct  Hill  *r*  about  completed.  There  is  a  strong 
probability  that  the  uu«Uou  of  erecting  the  rewjrvnlr 
will  b»  wbmitted  to  the  people  at  tba  coming  January 

t-|.ction. 

The  last  of  the  plp^-laylng  for  the  city  water-work* 
nt  Mndihun,  Wfax,  was  completed  the  other  day.  The 
twelve  mikw  of  mains  will  be  tested  this  week  by* 
prt-*wirn  of  150  to  300  lb*  to  Che  aqaarw  inch. 

Kioimxo  Aoaimbt  a  Ham.— PrminELD,  Usui .  Oct. 
to,  -  Tbc  trial  of  th*  Smith  Tuper  Company,  of  Lfee,  for 
maintaining  a  nnkwnee  in  the  form  of  a  dam  acrutti  the 
BMMgnfa  Rnwr.  near  lytiox,  began  to-day  bafnra 
Chief  Justice  Brigb*ii».  Tha  tiidicUnent  alleges  that 
mi ico  l>*7tt  the  dam  bos  set  back  the  water  over  an  ex- 
jsktnr  of  low.  Ant  country,  which  laud  th*  water  al- 
ternately nverfliws  and  leave*  bare,  with  the  exception 
of  -tagoont  water,  which  gatbnrs  in  pools.  From  thcaa 
I  mil*  HtenL-b'M  ami  smells  arise  which  bare  been  the 
^su<e  of  Uw  f«T»tr  and  ncae  tbat  has  for  three  or  foiir 
years  p*tt  infected  the  neigh tort.!**..  Tin  defense  will 
ascrdn.  the  afckneas  to  the  unh#alty  condition  of  the 
r*^tiUncea. 

The  Waabdtotox  WATEE-Woiuta  Bxtehbiox.— 
Major  Lvdecker  ha* submitted  a  pteliuiiuat  >  nt-purt  to 
tianeraJ  Wright,  the  chief  t*f  eoxl"**™,  V.  8.  A-,  on  tba 
extension  of  the  water-works.  No  maps  or  plana  ac- 
company the  report.  lieneraJ  Wright  will  examine 
lub)  it  hum**..  b<f/oi 


re  placing  the  repurt  before  to*  Hec 


,i  -.,  ,  i 
bare  al 

A  bt-for 

KlStO  P 


the  lands  neoos- 
i  be  a^rccMl  a|Kto, 
anything  can  be 
H  tbe  matter  as 


be  Wisconsin  Central 
away  with  wind-mills 
l  engines  and  pumps  to 


reUry  of  War.  Tb 
sarv,  the  hurreys,  ii 
un  i  It  will  take  tn  na  ume  vet 
done.   Oenera.1  Wright  intend; 
fu>t  as  jHjwsJblc. 

Wateb  ron  Railroads. - 
Hailroad  Company  are  dolnj 
along  their  line  And  putung 
filltlieir  water  Utuks  at  the  various  stations, 

0a«  Meter*.—  On*  hundred  new  meters  have  been 
ordered  in  Minneapolis.  Minn.,  -iiu*  the  gas  light  cotu- 
panr  rvdixei  the  price  to  #2.^0  per  l.uOu  foot 

Gas  v*.  ELKCTBiriTT.— Fojcddc  Lac,  Wis.,  Oct  3.— 
A  number  of  our  leading  cttixens,  cjiuprising  some  of 
(be  U:a Tit-it  taxpayers  iu  tlw  city,  tiave  peurt^ined  Ui»» 
Common  GibdbU  not  to  ».n>j»t  the  tower  system  of  nlsc- 
tnc  lirnting  now  on  trisl  in  this  city,  alleging  tbat  it  is 
unsatisfactory  and  tbat  the  city  can  be  lighted  much 


The  Fe*oit  Water  Company  will  begin  th*  construc- 
rfij  of  linbclasa  city  water  works  by  tba  1st  of  May 


The 
on  tb* 
John  La 


BAILEOADS. 

Tux  Roodbaaie  &  8corUTtllo  iUllmr  Oappujr  hu 
flUxJ  «rtioW»o<  itxxirionuton.  The  ro»d  U  to  bp  con 
tttrucU.1,  cxim !1>'(H,I iijc  at  Roodbmiee,  onmly  of  UnvH, 
III,  runnitiK  Uioqcc  in  au  vaHUrty  direction  near  or 
Uin«Rb  Atlltiwrllle  In  HM  "wnty,  to  SontttrtltR,  in 
th.  cutitv  <  l  Muci'Untn.  Iucon»jiratom:  Uearcv  F. 
Mprrill  VfiJton  Mrt-'lure,  It  it.  ShIHpr,  o«  C»riinvU»e, 
Jam*  Walker,  ot  Hcottaville:  J«n>.«  L  I'attar^in,  John 
J,„«».  Jubii  Roodhooap.  of  Uoodhoow.  aDd  William  0, 
Hhlrk')'.  of  .Stanton. 

Cmicaoo,  Ort  11.— Too  Thlpago  ft  Hannibal  lMn.1 
llailpwl  l  ompany  «a»  tnmrr«irnt«l  al  StirinnBelil 
t.nl.v  Thofmiito'  'u>ck  i«rJ.l*Xi.00O,  which  Mowe 
j  KhW'K  "ii"  tbc  leading  lilPorporatnni,  aaya  ban 
I».m»  all  takwn.  Tbe  road  ii  to  ba  aboot  1»0  milea  long, 
but  tbe  |irwbe  n*W  U  not  yet  determmtd. 

8,330 


A  no  ad,  to  coat  (3,000,000.  it  to  be  built  from  Brook- 
lyn, 111.,  to  Shawneelowil. 

Ttta  Wh'  ntina:  &  Ivtke  Erti>  Ballruad  baa  been  opened 
from  Wh*»-ling  to  l>otmlt. 

A  siHonT  line  h  to  n»  oneoed  up  by  Ibe  MiMourl  Pacflc 
from  City  to  SL  Umia 

The  California,  Soqthotn  b  ><.m|'let*d  to  San  Ijiobo, 
flJlt)  o.lbt.  frutn  San  Franc!**!. 

luoad  M  to  I*  built  bocvTMn  Buffalo  and 
11  »ill  be  10  mtlc  rtmrter  than  any  exiatius 


•I.,  be  I 


t  on  Nor.  1  on 


on  tbe  CtiR-nau 
and  Marion,  «"). 


THI  New  York,  Wet  Shore  ft  Buffalo  RaUmnd, 
when  completed  will,  it  u  naid,  be  the  moat  expenaire 
mad  ever  conetrurtad  for  the  duUnee. 

Tan  iJenrer  ft  South  Park  dirinloo  of  tbe  Uonpiaoa 
branch  u  now  completed  to  OnneUxii,  W>7  ml 
fn>m  Denrtr,  78  miiy.  from  the  main  line  at  Bi» 
\  lata. 

Ix  Tex.M,  I,. 181  ml  lea  of  new  ruada  were  constructed 
hut  year,  coating  nearly  xnaotlO.OOO.  The  Slate  hu 
now  thirty. four  rallrcaidA,  og£r*>a«tllk£  &,\»UH  mile*  In 
letiKth. 

THE  errss  earning*  of  the  Pennsylvania  Railroad  for 
July  were  $4,149, 150  on  the  Eaatcrn  lines,  tbe  largest 
ever  known.  Tbe  net  gain  for  Ibe  month  wax  xlntoat 
half  a  million  dollar*. 

Thkok  ore  now  employed  on  the  New  York.  Went 
Shore  tc  Buffalo,  and  the  New  York,  Ootario  &  Wtot- 
»>rn  Railroads,  from  Weekawken  to  Kiddletown  and 
from  Cornwall  to  Srracuae,  18,8114  men,  115  steam  and 
compreawd-air  drill*,  14  stesn  excaeatom,  aikd  4 
drtd^inx  machines.  There  are  also  H,1A1  bora**  and 
carte,  ¥7  locomotlrea,  1,080  car*,  14  pile  driver*,  7B 
steam  derrick*,  10  alexin  pumpe,  and  >B3  tugx,  barge* 
and  canal  boat*. 

In  round  number*  7,000  tulle*  of  railroad  ha*  been 
constructed  so  far  this  year,  agajrut  4,^00  mite*  far 
same  time  laet  year.  The  earning*  show  a  correspond- 
ing Improvement.  During  July  &  roado,  xxxrexating 
51.0-JO  mil**,  reported  aggregate  earning*  of  «U»0,01U,. 
G04,  or  10  per  cent,  mora  than  for  tha  same  month  last 
year.  For  seven  month*,  ending  July  31,  88  railroads, 
aggregating  4H.4T0  mile*,  earned  1198,838, 7M0,  or  115.4 
per  cent  more  than  taat  year.  ' 

A  Nkw  Nakmiw  i  i  auok  Raixjioad. — Since  the  recent 
survey  of  tbe  proposed  route*  of  the  Bangor  &  Ptacata- 
qul*  Railroad  extension  ha*  deinoiixtrated  the  fact  tbat 
the  preaesit  leitxirftn  of  the  rood  1*  the  proiier  one.  tbe 
Ma*sachii*ett*  capitallflta  who  control  the  great  slate 
quiimex  uf  Momon.  wtng  that  tliere  is  no  prrjepect  ol 
the  Bangor  ft  Piscataquis  road  ever  pawing  through 
the  village,  have  decided  to  build  a  narrow-gauge  n«d 
from  their  quarriea  to  some  point  on  the  Bangor  ft  Pis- 
cataquis. The  gentlemen  mentioned  have  secured  the 
service*  of  Mr.  Wni  M  Brown,  sua  of  Hon.  Arthur 
Brown,  Superintendent  of  tbe  Bangor  ft  Piscataquis, 
a*  engineer,  and  tbe  work  of  laying  out  the  route  ha* 
already  been  commenced. 

Kxw  iLLtxotx  Roaik— The  IUlnola,  Iowa  ft  Minne- 
sota Railroad  Company  have  filed  article*  of  Incorpor- 
ation with  tbe  Secretary  of  State;  capital  stock,  $8,000,- 
OOo.  It  is  proposed  to  conntruct  a  line  front  Streator 
tbr.mgb  the  counties  of  La  Salle,  Bureau.  WhltesM" 
and  Rock  Island  to  a  point  on  the  Mississippi  River 
near  Princeton  or  Clinton,  Iowa. 

A  New  Lant  —The  Wisconsin  Centra]  Railroad  Com- 
pany ha*  commenced  the  coDetructlon  of  a  new  Hue 
from  Chelsea,  a  station  on  the  main  line,  to  Rib  Lake,  a 
lumbering  jxdnt  sixteen  fnue*  northeast.  The  branch  1* 
to  be  oomtUeted  thl*  fall,  and  will  Involve  an  expendi- 
ture of  tao0,<*30.  Other  branch**  are  contemplated 
that  will  prove  not  only  beneficial  to  the  people,  but 
profitable  to  Ibe  corporation. 

Cobt  of  Rtrmraro  a  Tract. — A  recent  report  of  a 
prominent  rallrood  give*  tbe  cose  of  running  a  train  of 
lew  than  4!J()  passenger*  per  dolly  trip  of  1*8  miles  as 


brokers  under  the  auspice*  of  the  Mexican 
'  and  win  he  opened  to-morrow. 


Abticlxx  of  Incorporation  have  been  filed  in  Dlinols 
for  the  Northwestern  Construction  Company,  tbe  prin- 
ci|<*I  office  to  be  at  Dubuque.  The  company  will  con- 
stnict  sul  .-.jui i>  lh.'  niilr  a  I  line*  r,f  the  Chhag".  Kr«- 
port  6i  SI.  Paul  Railroad  Company.  Tbe  capital  stock 
uf  tbe  new  cotvttnicxioii  company  Is  fixed  at  *1. (lot), 000. 

PBOPiMAUt  are  wanted  to  build  a  8  ft.  gauge  railroad, 
from  Skowhegan  to  AUicm  (Maine),  a  dtxUinre  of  1S1V- 
i  location  ha*  just  been  completed,  and  the 
he  let  As  soon  a*  bad*  can  I*  obtained.  For 
address)  A  S.  C.  Hall.  East  Ma<li-»ill. 
,  Oct  a        Your*,       8.  W.  ] 


CONTRACTS 

llxeu  sr    Wo  learn 


LET. 

from  the 


i>f  the  forthcoming  annua]  report  i 
nttxtl,  that  during  the  ye 


at  H4.1KS 


advance 

>f  the  Builder*' 
oar  last  ps>t  a  to- 
!  yard*  of  sand  was  used  in  connection 
witli  bnlUilng  in  that  city  at  a  total  cost  of  over  $lgO,- 
000;  and  that  the  amount  of  lime  used  was  800,000 
bushel*. 

IhsMMto  ft  McNAroHTOM,  of  Albany,  N.  Y.. 
received  an  order  from  the  PauaniA  Bailn: 


Prim-e.  -■!<,■■  the  udewalki  of  tlw  Petuuylvi 
avenue,  Waohington,  and  the  broad  pavements  „ 
rounding  the  new  poet-office,  Pbiladel|>lila.  The  pave 
mcnLs  m  each  case  are  nearly  ft.  wine,  and  the  con- 
tract* amount  respectively  to  JiO.tmo  suns  re  yards, 
ooMUg  *le>ut  i8,CKX>.  and  15.000  square  yards,  costing 
about  a'8,000. — Conlrnot  Journal,  London, 


Item*  of  cost.  No. 

Wage,  of  eugioeer  .1 

Wages  of  nrernaa   1 

Wmipmh  of  conductor   1 

tVsiT<-s  or  bmKB«f-  mARtcr  1 

Wages  "f  brs  semen  2 

A  nth  recite  co«il  torfu*!  2.7 

W.»t  foe  kiadung  1 

W  ater  used   4 

Oil  osel  tallow  for  seglne  *nd 

uisdar.  Inclodtne  lamp*  

OU  and  grease  for  ears  ...... 

h>jisir*or*ns:ln*  sod  tender..  Gel 
Ib'jMir*  of  anil  ralttttug  oar*  - . . 
Hsfi.ts  st  dev-ot*.  extr*  eogtnas. 

etc  

SiuolrlM  for  train,  gs*  *ad  all 

otnee  expense*   


Desc-tip- 
ttoo 

0»r 
2*^ 

Day 
Hav 

Tone. 


Trip. 
Mile*. 
Trip 

Trio 

Tr»p 


A  :.„-.l»1 

•a  an 

».'» 

2  A3 

IB". 
3.90 

e.vi 

40 
21 

d 
III 
•  33 

T.» 

B.01. 
2  » 


--IH 

378  psuetuigvr* 


Equai  to  10. 18  cent*  per  paascnger 
per  train. 

New  Btheet  Raiuudad  — The  Altoona  ft  Allegheny 
Street  Rxilnad  Company,  of  Albxm*.  Pa.,  bos  filed 
article*  of  tnoorporatlon.   Capital,  sun.OOO. 


A  charter  wo*  iseucl  at  Harrieburg  on  Friday  last 
totli*  f)e«y»liurg  &  Harrt-hnrg  Rsilnssd  Uotnuxny, 

whos*    lln*!         t,i   cxtiTiti   fmm    Ilu'i:.  r  »  Hon,  mi: 


rViuth  Mountain  Rallrnswl.  between  Mount  Houy  and 
PineOrave  Furnace,  to  Oettvsburg,  a  dMance  of  Hi 
roilee.  The  capital  »toek  i*#iio<),«i0  and  I*  owned  by 
Jay  Cooke,  J.  C.  Fuller.  John  M.  Butler,  Jav  Cooke,  Jr., 
R  J.  Woodward.  Charles  D.  Bornev.  Boeticer  Ervtn, 
I-hlladelpbis;  Win  H.  W<»lwt*rd,  Cuilele,  and  Daniel 
Kbut.  Pine  Orove  Kurstxce. 

Articles  of  inwrporatioo  have  been  nledfor  record 
In  the  Clerk  *  omoe  in  Oarlinvilla,  III.,  of  the  Roodbouee 
Branch  of  the  Burlington  ft  Ohio  River  Railroad,  •  with 
a  capital  stock  of  (200,000.  The  incorporator*  are 
George  H  Mrmll.  Toleilo,  <)-;  M.  M-riure.  Robert  B. 
Shirley,  Cnrlinville;  Samuel  J.  Williams,  tilileople;  Jo*. 
Walker.  rJcoUville;  John  Roodboosp,  H.  L:  Paterenn 
and  Oeorge  Jonee,  »f  Koodhouse. 

The  Illinois.  Iowa  ft  Minnesota  Railway  Company 
flhst  articles  of  incortKiratlon  wllh  tbe  Illlboie  Secretary 
at  State:  capital  Mock,  S8.000.00u.  It  is  isrr.pnod  to 
Htart  a  line  from  Streatnn  to  a  point  near  Pnncetoir  or 
Clinton,  la.,  on  Use  Mlssieefppl  River,  through  tie* 
.-  .iintl-*  of  lASnlle.  Bui  .mi,  lVhlte>i<le  and  Rick  Island. 
The  llnrt  brssrd  of  director*  are:  Ralph  Plumb.  hVlmer 
Baldwin,  Edwin  Evan?,  J.  D.  Ilarvev,  K  H  Thayer. 
A.  Menu*  and  Ak-x.  Cuulphell. 

Mexican  None*.—  Crrr  or  Mglico,  Oct  I0.-Tb» 


Nxw«>«T,  Oct.  10.— The  contract  for  dreilglng  the 
rrovidenee  River  w*x  to-day  awarded  to  the  Atlantic 
Dredging  Company,  Brooklyn,  at  18  cent*  pur  i 
yard.  The  contract  far  excavating  Taunton  River  wi 
awarded,  one  portion  to  W.  H.  Beard,  of  Brooklyn,  and 
the  other  portion  to  J.  H.  Feuner,  of  Jersey  City.  Tbe 
contract  for  excavating  Little  Nsrragansett  Bay  In 
Rh'ide  Island  and  Coonectimt  wa»*w*rded  to  I  lie  Hart - 
fold  Dnrfging  Company,  of  Hartford,  at  U0  S-10  cenU 
per  cubic  yard. 

Bum  were  opened  at  Ibe  Treasury  Department  Mon- 
day for  rejatir*  to  the  revenue  steamer  Boutwell  at 
Baltimore,  as  follow*:  Malstsr  ft  hVnney.  of  B*lU 
more,  ,17,000;  Ramsey  ft  Co.,  of  Baltimore,  »ao,0O0. 

Tiir  CximiAL  Bbiihjx.  Lowxtt,  Mass.  Coittraot 
Awakdxu.  -The  Central  Bridge  (minilttee  bave 
awsnled  the  contract  for  the  suoerstroctnre.  There 
was  a  general  Intarcfaangs  of  oniulon  in  regard  to  the 
merit*  of  the  various  bridge*  offered,  and  a  iliacussicm 
of  nrsces,  etc.  Tbe  mmmitiee  d>tenism*d  to  make  tbe 
award  among  five  of  the  doxen  bidder*,  rejecting  Use 
rest  for  Informalities  or  other  reasons  It  was  finally 
voted  to  give  the  contract  to  the  Morse  Bridge  Conqsiny 
of  Youngxtown,  Ohio,  tbe  lowest  bidden*,  the  work  to 
be  done  to  tbe  satisfaction  of  the  City  Engineer  Tbe 
Meyer  woe  authorim-d  to  sign  tl>*  contract  on  behalf  ot 
the  eitv,  The  following  war*  the  five  proposal*  can- 
■idered: 

Morse  Bridge  Co..  Tousvrstown.  0  (£1  .WO 

Wrought  I^.n  Bridge  l  o  ,  (  antne,  O   SB.W3 

PljfpuiXTlll.-  UMdge  WorXs.  l'Lrzaixville.Ps   u* 

Boston  Breige  Works     aiHim 

I'umiKslel  Xdsl  Co..  Berlin,  Coeu  00  B«2 


Tbe  bid*  for  the  lock  and  lock  gates  at  the  Brfcl 

B 
..mi 


■Ige 

>rt  iChii-sgo!  inimping-work*  were  opened  recent  I  v ,  tbe 
weM  bidder  being  0.  B  Ho*,,,  who  offer,  to  take  the 
mtractforeW.OOO. 


CAN  ALB. 

To  Btrito  a  Ship  Caital.-Chicaoo.  Oct  10  — Th* 
Illmou  Improvement  Company,  of  Chicago,  was  incor- 
porated at  Springfield  to  day.  Its  object  1*  to  build  a 
canal  from  Lake  Michigan  to  Grand  Creating,  a 
"  the  Eaetem  trunk  lit 


ship  o 
point  n 


BTJIXDISO. 
l^?woed after  that  itSt  'peter!"*rhlc] 


i  (83,000, 


A  New  Scnxxit,  Hot-ex,  to  cost  180,000,  I*  to  tie  built 
in  Minneapolis,  Mln.,  this  year. 

New  Srii.Mii.  HotrsE.— Iahpeming,  Mich.,  is  te  hav*  a 
♦15,000  school  house.  _____ 

LABOR 

A  Strike  ox  the  Northern  FACiric— Sax  F*a  * 
rmtx),  (let  10.  — Twenty-live  hundred  white  coostrtsc- 
tioo  employes  ot  the  Northern  Pacific  Railroad  ia 
Montana  struck  on  Saturday  on  Account  of  an  adv 
In  the  Umrd  rate  of  half  a  dollar  per  week.  There  s 
no  vhilence. 


1  „, 


upeivif 


thai  the  new  board  would  I 
1be  men  will  return  to  work. 
5,0011,  were  not  iu  the  strike. 


ng  engineer  telegraphed 
maintained.    It  i>  thought 
The  Chines*,,  numbering 


..pen- 


New  Brisoeat  Bibmarcil- About  the  ISth  lust  five 
large  engine*  from  the  west  and  five  from  tbe  oast  will 
meet  on  tbe  new  bridge  (panning  the  Missouri  at  Bis- 
marck for  tbe  purpose  of  testing  it  and  foi-mally 
Rig  it  for  .traffic. 

New  BRirog  Acitoes  tub  MnuuifitL  — It  was  stated 
yMtvrday  that  the  Burlington  and  (Joiner  nsM>|iie  are 
coosiurrfng  th*  project  of  building  «  new  bridge  across 
Use  Missouri  al  Randolph  Point,  thereby  securing  an  in- 
-  nee  into  Kansas  Citv,  without  reewnrte 
ft  St.  Joseph  bridge.  The  Milw„uk. .• 
-  w  entrance  into  Kansas  City,  and 
bands  with  the  Burlington  in  lb* 
a  new  hndge  It  it  a«.me*a  practl 
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OS  THE  CONSTRUCTION  OF  THE  SECON  D  AV- 
ENUE LINE  OF  THE  METROPOLITAN  ELE- 
VATED RAILWAY  OF  NEW  YORK.* 


i  i.atk  0. 


1  A.  8.  C.  B. 


(toad  April  so.  ltwi.j 
In  presenting  a  paper  upon  the  Construction  of 
tbe  Second  Avenue  Line  of  the  Metropolitan  Ele- 
tii tod  Railway  in  New  York,  of  which  Mr.  Wm. 
F.  Shunk  i*  Chief  Engineer,  the  writer,  who  haa 
been  the  Division  Engineer  in  charge  of  the  work, 
feels  impelled  to  apologise  to  the  members  of  the 
Society  for  its  leogtb  and  the  milalua  of  numer- 
ous detail*,  not  easily  avoided,  however,  in  a  coin- 
prvhrnsivn  treatment  of  the  aubject.  It  haa  been 
written  in  the  rnidat  of  the  busy  daily  duties  of 


304.791  m.lof  horizontal  trn 
a  loot  per  I  ft. 
were  ullowed. 

The  first,  and  n  very  important  step  in  the 
Barney,  wits  the  adoption  of  a  convenient  base  line 
that  could  be  used  until  the  final  completion  of 
the  railway.  It  waa  located  on  the  easterly  aide- 
walk*,  far  enough  from  the  curb  line  to  escape 
any  possible  interference  from  the  excavation*  for 
litem.  No  small  difficulty  ™  experienced  in 
locating  these  base  line*,  eapeciallr  on  the  a< 
where  they  are  from  I  to  5  miles  long,  tbe  r 
rornt*  being  a  straight  line  parallel  to  the  axis  of 


DTSCRTFTIOrt  OF  TTTR  «rvtrr«. 
The  line  departs  from  the  joint  structure  of  the 
Metropolitan  Elevated  Railway  and  the  New  York 
Elevated  Railroad  at  Chatham  square,  by  curves 
of  330  and  SMI  feet  radii  for  the  up  and  down-town 
tracks  respectively.  Expressed  tuetricallv,  with 
radii  of  .0.10  and  76. 1W  metres.  The  lip-town 
track  Vi  deg.  30  ft.  45  in.  and  the  down-town  track 
36  deg.  10  ft.  40  in.  curvature;  tbenco  through  Di- 
vision street  by  tangent,  excelling  the  up  town 
track,  which  has  a  reverse  curve  of  8  deg.  18  ft. 
total  curvature  and  radius  of  1.910  feet  (584.137 
ui.l.  to  form  a  parallel  track  ;  thence  into  Allen 
atreet  by  curves  of  310  feet  (64.007  m.l,  radii,  with 
curvature  of  63  deg.  08  ft.;  thence  through  Allen 
street  by  tangent  to  Houston  street ;  thence  bv 
curves  of  1,010  feet  (M.UR  01.),  radii  and  eurvsi- 
tureof  7  deg.  41  ft.  into  First  avenue;  thence 
by  tangent  through  First  avenue  to  Twentv- 
third  atreet ;  thence  with  a  curvature  of  B0 
deg.  and  radii  respectively  of  138  feet  and 
110  feet  (41.4*3  and  33.027  m.).  on  tbe  up  and 
down-town  tracks ;  thence  by  tangent  through 
Twenty-third  street  to  Srcond  avenue,  and  into 
Second  avenue  by  curves  similar  to  those  at  First 
avenue  and  Twenty-third  street,  excepting  that 
those  of  the  up  and  down-town  tracks  of  t  he  former 
correspond  reapeotivcly  to  those  or  the  down  and 
up-towu  tracks  of  the  latter;  thence  by  tangerd 
through  Second  avenue  to  One  Hundred  and 
Twent.v -ninth  street  or  the  Harlem  river. 

TABU  N  "  1. 
T*m.«  or  Lnsarns  tff  tunisst*  **»  cravss 
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struct ed  of  concrete.  If  bricks  are  use,  they 
shall  be  hard  burnt,  and  of  the  best  quality. 

No  foundations  were  constructed  of  concrete; 
nil  the  other  requirement*  were  r 
Their  classification  was  as  foil 
1.  Standard  street  piers. 
3,  Standard  sidewalk  \ 
3.  Special  sUeet^nier*. 

77l«  xtandanl  Stnft  Pier  was  Imilt  in  the  drive- 
way on  lirm  ground  where  no  obstacles  were  met. 
The  pits  were  opened  9  ft.  (2.748  m.)  square,  and 
excavated  to  a  depth  of  5  ft.  0  in.  (1.670  m.)  below 
tbe  street  or  avenue.  There  is  no  angle  in  the  the  bottom  of  tin*  itaso  casting,  which  usually 
First  avenue  bane  line,  but  to  overcome  several  i  made  the  excavation  about  7  ft.  (3. 133  m.)  below 
irregularities  in  the  Second  avenue  tine,  and  to  pre-  the  street  surface.  Tbe  bottom  of  the  pit  was  then 
vent  encroachment  with  our  columns  on  the  horse-  examined  with  a  sounding  rod.  and,  if  found  sat- 
isfactory, was  leveled,  and.  where  deemed  expe- 
dient, compacted  with  rammers.  The  sides  afoot 
(.306  m.)  high  from  the  bottom  were  then  shaped 
and  smoothed  to  inclose  a  bed  of  concrete  8  ft. 
(3.488  m.l  square  and  9  in.  (.3387  ro.)  thick.  The 
concrete  was  composed  of  broken  stone,  not  ex* 
cocding  2T  in.  1.063a  m.)  in  tbe  largest  djmensiou. 
four  parts;  clean,  sharp  sand,  two  parts;  American 
hydraulic  cement,  one  part.  The  cement  and  sand 
were  first  mixed  with  a  minimum  amount  of 
water,  after  which  tie  broken  stone,  being  well 
wet.  was  added,  the  whole,  mixture  being  then 
thoroughly  incorporated  on  a  tight  board  platform, 
was  deposited  in  one  layer  in  the  pit,  and  rammed 
till  the  soft  material  flushed  to  the  surface;  before 
setting,  pockets  were  scooped  in  the  surface  of  the 
concrete,  which  were  pnrliully  lilted  with  thin 
hydraulic  mortar  subsequently  to  receive  the  bolt 
washers  and  head*.  On  ton  of  the  concrete  were 
laid  twostonea,  averaging  5  in.  (.137  m.)  thickneea 
and  8  ft.  by  7  fl.  (.914  m.  by  3.18  m.)  laid  so  as  to 
offern  bow  of  7  ft.  (3.13  m.)  square.  These  large 
served  the  pur|Kise  uf  anchorage  for  the 
,  u  -  well  as  support  for  the  brick  pier.  Fig.  1 
plan  and  elevation  of  standard  street  pier; 
fig.  3.  standard  sidewalk  pier. 

Standard  Sidevxtlk  Pier*.— Pita  tot  the  piers 
were  excavated  13  ft.  (8.66  m.  I  deep.  Theconcrete 
footing  wae8  ft,  6  in.  (3.69  m.)  square,  and  13  in. 
(.80S  m.)  thick,  deposited  in  two  layer*.  The 
height,  from  bottom  of  concrete  to  bottom  of 
socket,  in  base  casting,  was  10  ft.  6  ill.  (8J»  ni.X 

The  height  from  bottom  of  foundation  stones  to 
top  of  brickwork  was  9  ft.  8  in.  (3.83  m.);  in  all 
other  respects  the  piers  corresponded  to  the  stand- 
ard stroet  piers  previously  described. 

Special  Street  /Vers  were  those  which  from 
natural  or  artificial  causes  could  not  be  built  to 
the  standard  plan.  The  reasons  for  departing 
from  the  regular  form  of  construction  were  founds, 
tiooa  in  quicksand,  muck,  made  ground,  or  other 
soft  bottom,  adjacent  or  underlying  water  and 
gas  mains,  sewers,  with  their  appendages  of  man- 
holes,  basins,  culverts,  etc. 

Special  SidetraUe  Piers  were  those  required  when 
vaults  or  other  subterranean  obstacles  were  sm- 


ear tracks,  a  few  slight  angles  of  a  few  seconds 
each  were  permitted  on  tiie  base  linn;  these,  where 
it  was  possible  to  do  on.  were  1  .ai.d  on  summits 
of  grades,  and  cannot  be  detected  witb  tbe  eye. 

After  pemuwently  establishing  the  ba*e  line*,  tbe 
longitudinal  distance  was  measured  with  wooden 
rod  it  2a  ft,  (7.619  m.)  in  length,  the  measurement 
being  guided  by  a  transit  man.  These  rod*  were 
:n. el-  by  Young,  of  rliiladelphta.  and  pronounced 
by  bim  to  be  accurate  by  the  United  States  stand- 
ard. Several  auxiliary*  test  standard  lengths 
were  first  laid  off  at  convenient  points,  where  the 
rods  were  tested  every  morning  for  the  day's 
measurement.  Full  stations  wen  thus  located  aiid 
permanently  marked  every  100  ft.  (80.479  ni.K  and 
sub-stations  every  36  It  (7.619  m.k  Following  the 
measuring  party  was  another  srfull  pnrty,  whose 
duty  it  was  to  locate  till  obstachts  with  strel  tape 
from  some  of  the  full  or  substations.  It  was 
found  of  tbe  utmost  importance  in  the  subsequent 
projection  of  a  layout,  that  all  such  prominent 
fcaturoi  a»  sewer  basins,  fire  hydrants,  man-holes, 
lamp  posts,  teh-grtiph  poles  sewer,  gas,  ami  water  stones 
mains,  curb  lines,  house  lines,  vaults,  chimneys,  ;  bolls,  i 
horse-car  Hacks,  and  large,  important  and  public  gives  j 
buildings,  should  he  accurately  measured  and 
mapped.  A  location  for  the  columns  was  then 
decided  upon,  and  spoiled  upon  the  map  for  con- 
struction or  verification.  The  spacing  and  ar- 
rangement of  the  columns  on  the  street  or  side- 
walk to  support  the  structure  is  called  the  "lay- 
out." After  the  columns  bad  been  marked  off  at 
their 
for  Hie 
mining 

Fur  the  purposes  of  construction 
were  permanently  established  ever 
or  about  ,rt00  ft.  (133.386  tn.)  apart. 

com«TRf(.-nof«  or  foctdatiox*. 

The  requirements  imposed  by  tbe  Board  of  Com- 
ta&ioners  of  Rapid  Transit  in  regard  to  founda- 
tions were: 

1.  The  foundations,  where  nrceaaarr,  shall  he 
increased  in  area,  so  that  in  no  case  shall  a  weight 
greater  than  2.000  lbs.  to  tbe  square  foot  come 
upon  any  base  (9764.  kg*,  per  sq.  m.l. 

OF 


proper  sitrn,  elevations  tbrreat  were 
lie  purpose  of  establishing  grade  and 
ng  the  length  uf  the  columns, 
r  the  purposes  of  construction,  bench 


>  AVEXTJg  1 


I  si.  E.  R. 


The  curves  are  but  little  more  than  tw 
of  the  length  of  the  whole  line. 

The  successive  steps  in  the  construction  of  an 
elevated  railway  are  not  wholly  different  from 
those  which  occur  in  building  on  " 
will  be  seen  by  the  following  ni 
which  we  conformed,  via, : 

1.  Preliminary  survey. 

3.  Location  of  "  layout.** 
8.  Construction  of  foundation*. 

4.  Setting  oast-Iron  bases  for  col 

5.  Erection  of  iron  structure. 

6.  Track  structure  and  track  laying. 

7.  Painting. 

FMiJarrsARY  anvrr. 
In  order  that  no  mistakes  sh<mld  be  trade  in 
projecting  a  layout,  or  in  the  succeeding  wars:  of 
construction,  this  survey  should  be  made,  as  it 
was,  with  the  greatest  care.  The  obstacles  to  the 
attainment  of  such  a  result  m  the  crowded  busi- 
ness streets  of  a  city  like  New  York  are  only 
to  engineers  whose  patience  and 
have  similarly  been  taxed  quite  up  to  tbe 
limit  of  elasticity. 

It  mav  be  surprising  to  some  to  learn  that  no 
■  than  1  in.  per  1.000  ft.  (,0»M  m.  per 


^,7l^^l"l8Sl.A 


at  CrrU 


2.  tkssl  hydraulic  cement  shall  be 
masonry,  and  Portland  cement  of  tbe 
■hall  be  used  in  case  the  f< 


I  in  the 


Tbe  total  number  of  piers  built  lo  date  is  3,014, 
of  which  1,496  are  special.  Of  the  latter  number, 
198  rest  on  pitas.    The  total  number  of  pitas  driven 
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i  8,310;  the  average  length  driven  wu  M  ft 
m.).    They  were  spruce,  straight,  straight 


Tliey 

the  set  did  doc  exceed  one-fourth  of  aa  inch  <.U08» 
m.  .  under  tl.e  blow  of  a  ram  weighing  1,200  Ibe. 
(5*4.3  kg.),  fallings  ft.  ;i«  m  1.  The  pile*  were 
houped  for  driving,  and  sewed  off  horixunttlly  1 
ft.  (.805  iii.i  below  mean  high  tide  level,  tneir 
heads  then  being  surrounded  with  concrete.  The 
usual  form  of  c.pplng  and  flooring  was  used. 
Elevations  of  four  street  piers  and  an  isometrics! 
ting  of  one  are  given  in  figs.  3.4,  5  and  8  as 
mt  tuple*  of  U>o  prominent  obstruct  to  os  en- 
tered on  First  and  Second  avenues.  The  fre- 
quency of  the  obstacles  met  with  is  made  apparent 
by  the  fact  that  74.8  per  cent,  of  the  piers  are 
special. 

The  materials  for  concrete  and  hydraulic  mortar 
wi  re  compounded  by  actual  measure,  and  all  ce- 
ment was  subject  to  inspection  and  test  before  use. 
The  specificaiiona  for  cement  required  it  to  be 
capable  of  reaisiing  a  tensile  strain  of  50  lbs.  to  the 
square  inch  (8.53  kg.  per  square  cm.)  after  thirty 
minutes  exixsrure  in  air  and  24  hours  immersion 
In  water.  The  results  of  some  tests  mad*  by  the 
inspector  of  sand  and  cement  are  given  in  Exhibit 
1.  and  show  results  from  cement  obtained  from 
five  different  manufacturers.  Much  good  sand 
was  obtained  from  the  excavations  at  different 
points  along  the  work.  The  remainder  was  deliv- 
ered on  scows  from  "Cow  Bay,"  Long  Island,  or 
"  TbeKtll,"  on  Statcn  Inland.  The  latter,  although 
much  more  difficult  to  obtain,  was  by  " 
ter  sand:  both  kinds,  however,  were 
be  "bank sand." 

These  mixtures  and  most  of  the  tests  (except  the 
long  tamo  teste)  were  made  during  May,  June, 
July  and  August,  1879,  from  tbn  cement  as  re- 
ceived from  trie  mills.  A  much  huge?  number  of 
testa,  however,  were  made.  From  accepted  brands 
only  a  portion  have  been  selected  for  this  tabula- 
tion, winch  are  probably  nurlicient  to  alio*  the 
strength  of  the  Rnacnd  tie  cement  used  on  short  and 
loug  rime  teats  for  tensile  strength. 

Since  writing  the  bulk  of  Ibis  paper  the  writer 
had  occasion  to  build  some  twenty  piers  to  connect 
the  Metropolitan  Elevated  Railway  on  Eightn 
avenue  witu  the  Harlem  River  Bridge.  As  the 
oo»t  of  materials  and  labor  have  ln.rir.-iy  increased 
since  the  construction  of  the  Second  avenue  line, 
a  i  epitome  or  Ibis  work  is  shown  in  Appendix  I. 

It  may  be  of  I  .t  rest  to  no.e  some  experiments 
m-.de  by  the  writer  to  ascertain  the  amount  of 
shrinkage  in  the  materials  ootnbinrd  to  make  the 
hydraulic  mortar  used.  The  rm  asurements  of  the 
sand,  ctnent  and  water  were  carefully  made  io  a 
box  containing  exactly  one  cubic  toot  (28,8  litres). 
It  was  found  that  in  the  mixture,  including  the 
water  that  was  used,  there  was  a  total  shrinkage 
ot  81  ani  83,V  per  cent.,  respectively,  for  two  dif- 
ferent tests.  Omitting  the  water  in  the  deduction, 
it  was  found  there  was  a  shrinkage  of  22' ,  and  85 
per  cent,  in  the  dry  materials,  after  being  mixed 
into  m  mar  for  use. 
The  following  table  shows  tin 
TABUtito.  3. 
ocairrrnss  is  eusic  rsiv 


From  these  results  it  would  appear  that  for  anv 
known  quantity  of  cement  mortar  required,  85 
per  cent  of  the  amount  should  Ue  added  to  Ute  dry 
materials  for  shrinkage,  the  material*  being  used 
lu  the  foregoing  proportions. 

Tire  ioUI  number  of  bricks  used  in  foundations, 
including  the  station  pier*  built  to  date  (Feb.  1, 
lOHl),  is  t4.S41.mb',  or  an  average  ot  7,8ii8  per  pier. 
Toe  Haver»i  raw  brick,  as  laid  in  these  founda- 
tions, u umbered  by  actual  count  from  18  to  21  per 
Coble  fool  {0.81 1  brick  per  litre),  the  variation  be- 
iug  probublv  due  to  the  thickuem  of  joint. 

CAST  IBuN  BAKU  CASTtNaB. 

There  were  six  patterns  of  base  c  ratings,  used 
an  i  designated  as  ioIIows  :  A,  All.  AE.  B,  Bl)  and 
BE.  The  cjl.bre  of  the  tti-t  tbr.e  laiterne  is 
l.'l  .  in  (.813  in.)  lorPuceu  x  columns,  whisn  cross 
eevtt->n  urea  nrng'S  from  30  o  99  m|U.ure  inc.io- 
(232.8  io8il.«  sq.  cm.). 

T.ie  Lin  or.  oi  uu-  ie  iiainin^  Ihri-e  putterus  is 
1  vA|  in.  (.Ho  in.)  lor  the  s.iue  slyl-  ol  cuiumu,  h.iv- 
lisa  a  cr  as  se» tun*  area  ot  42  to  45  square  niches 
(271  to  290  »q.  c.  m.).  As  lire  different  p. t terns  ol 
lire  l wo  c-iliorv, 


The  base  castings  were  delivered  by  the  company 
on  the  curb  line  opposite  the  piers  where  they 
were  to  be  tat.  The  proper  elevation,  together 
wiUi  the  lateral  and  longitudinal  adjustment  of 
the  base,  was  giveu  by  the  engineer  in  charge.wbo 
also  directed  how  the  work  should  be  done.  The 
restoration  of  the  street  surface  was  made  in  all 
cases  acceptable  to  the  city  street  authorities. 

The  following  tables  snow  the  actual  cost  of 
material  and  labor  fur  setting  lbs  base  castings  by 
days'  work,  where  the  pier  had  been  built  and 

TABLS  3. 
pa*  a  ax*  a  aass  casnsss 

Time  Cos*. 

Tan*  sad  cost  of  imcorortfir  plrir— 2  roes 
St  13  cents  per  hour   1'*  .35 

Tim*  and  cost  of  marine  base  from  side- 
walk to  pkv— 6  msa  ml  Ij  cants  aw 

Sour   H  .40 

Time  and  cost  of  enecUas  dorrlcS  soil  set- 
ting isms  casting— 6  tn-in  at  IS  orals 

asv away     ............  ..  aa,  as*j 

Tim-  awl  cost  of  reps  runt  2Z-  squArc  feet 

—•J  asm  at  2*  ceats.    1  .30 

Time  and  cost  or  waaluar.  tarrtax  sod 

brkkuix-S  men  *t  ^5  ortita    %  .33 

Time  and  cost  of  rraiiirur-2  men  at  U 

_e**«s ...  .  .,  „          H  ,u 

Tune  and  cou  if  preparlruT  ccnaftnl  ntor- 

tar-1  man  at  9J  cents    U  .10 

F.»r,na„  .ml  n*h!  r^rarii   OO  -J.96 

l^'o^i  "':  sIajeIlU?"'vt  ll'l'.'it"  .'ApsV 

rubsc  rani   .OS 

Nauiow  u<  nrtcis  oasJ-.t2  St  tKI  r-»  *  .32 
Amount  of  refuse  caned  away—  H  « 

Wi  ..r«m!  W  I"***!*,  ^btcisst.' 

^^hunts^ano*^  *.*.'.'.'.'. 


ing;  great  care  was  necessary  in  adjusting  the  bar- 
rels, and  the  spherical  bearing  at  the  bottom  of  tbs 
socket  waa  oast  chilled.  The  casting  was  then 
permitted  to  cool  slowly,  remaining  ui  the  sand 
not  less  than  twenty-four  hours.  The  bases  de- 
scribed, by  their  peculiar  form  of  construction, 
were  difficult  to  cast.  The  distribution  of  the 
metal  in  the  barrel,  bottom  of  socket,  ribs  and 
flanges,  while  well  calculated  to  resist  the  Incum- 
bent strains  upon  them,  necessitates  great  care  in 
founding.  The  iron,  io  cooling,  shrinks  along  the 
ribs,  while  the  expansion,  owing  to  the  large 
amount  of  metal  in  the  centre  of  the  base,  still 
continues  at  the  bottom  of  the  socket. 

These  reactionary  forces  sometimes  caused  a 
|  bursting  of  the  base.  Other  reasons,  also,  cotn- 
|  bined  to  produce  similar  results,  such  as  the  use  of 
'  too  hard  iron,  pouring  while  too  hot,  cooling  the 
casting  too  quickly,  or  moulding  in  damp  sand,  the 
'  latter  tending  to  ruin  the  core  by  expansion  of  air 
or  steam,  or  both,  and  thereby  rendering  the  bot- 
tom of  tl>c  socket  too  thin  for  ose.   The  hases 
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Tims  sad  root  of  onrc/rsrlnc  pler-2  mso 

st  IS  ceats  par  hour  1ST 

Tims  arxj  cost  of  maetng  base  from  side 

wslklopsv  iratfi      fa 

Tilor,  siul  cost  of  em-Unx  dsrr  li-k  sad  sct- 

unr  losc  L'satnurs      mea    1U 

IMm- sad  ocs*  of  reps'lns*..  square  ft.-  ' 

2  men  si  Jo  >  vols  pee  lieur 
Tbas  sad  co»*  ot  wasalag,  ti 

brtcklna  '.'  men  st  25  cents  sa  ocsir  1 
Tim-  and  cost  of  r*aiUrur-2  mea  at  U 

caaui  par  hour. . .   ft 

Time  sad  cost  of  ore  partus  cement  1  man 

si  -JO  'rats  per  hour    $i 

Fiimnioi  Aiul  instil  »A!*-ataaa   ... 

Amount  of  cernu^t  uasd   t»  bed.  at  $1  . 

Amount  of  lasvl  rued  Uobl   

Numl*rof  lirk  s.  used-*  s«  tl»  t»r  M  , 
Ao.oual  ,.f  rafuas  carted  ssrsr   «r  cable 

yard  

Acnnunt  of  sand  for  joirlrur  4  Tib*?  ft  

A  uouat  of  coal  tar,  osnsssil  wash,  ate  ... . 
Oil  for  lamp*,  aud  lodueutsls  

Total  cost    I*  44 

Where  the  base  »•  tting  followed  the  const  ruc- 
tion ot  the  brick  piers,  it  was  found  that  thirty- 
Bvo  per  cent,  of  the  above  coat  waa  saved. 

The  base  castings  north  of  Eighty-seventh  street 
were  set  the  year  following  the  pier  construction, 
and  done  by  contract  at  the  following  prices: 

For  A  and  B  base  castings,  including  all  labor 
and  materials.  88.75. 

For  AD.  AE.  BO  and  BE  base  castings,  includ- 
ing ail  labor  and  materials,  80. 2.3. 

A  saving  of  about  eleven  per  cent,  on  the  for- 
mer, and  about  eighteen  per  cent,  on  the  latter 
style  of  baser!. 

The  average  number  set  per  day  by  days'  work 
or  by  the  company  was  ten,  while  the  average 
number  set  per  day  by  contractor  waa  fifteen. 
It  might  be  well  to  state,  in  this  connection,  that 
the  contractor  gave  his  undivided,  personal  atten 
lion  to  the  wori. 

The  following  table  shows  theaverage  weight  of 
the  different  kinds  of  bases  used,  number  of  each 
pattern,  and  total  weight  of  all  in  tons  of  2,340 
pound*  and  1,000  kilosrranw : 

tabu:  (to.  s. 


No 

Pat 
sen . 

used 

Lbs 

•  •> 

Toss  ef 
3340  lbs. 
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171  0.4-30 
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2.1 -MS  I 
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13.73 
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The  speritlcatiooa  fur  cast  iron  column 
required  ihern  tn  be  made  of  the  bi-st  No.  3  Lehigh 
pig  met.l.  or  its  iqmvaleot  in  quality,  three  tons 
10  one  ton  of  roacbui<-iy  a.-rap. 

The  mix  uie  was  lea.  ed  by  taking  a  bar  there- 
from 1  in.  (.0251  in.)  viuare.  and  I  ft.  (.905  m.) 
between  aupports,  wbico  waa  requir  d  to  sustain 
at  its  middle  point  one  gioss  ton  (1,018  kgs.),  with 


lire  two  c-iliorvs  are  essentially  Hie  same,  only  dif-  out  fracture,  the  Casting  to  lie  perfect  in  shape,  the 
feriirg  00  -lou.  tn  ->f  aa  UtcB  (  U083  m  >  in  di..m-  bolt-holes  spac-d  exactly  and  Our  d  square  to  the 
nV-r.  skeicbea  Oi  three  paUttrus  ouir  ^re  shown  la  bo>e.    The  cures  lor  ilse  barrels  lobe  made  witb- 


nrere  subjected  to  a  rigid  inspection  by  striking 
with  a  sledge,  measuring  the  various  parts  and 
scrutinixini;  with  a  critic  s  eye  before  leaving  the 
foundry.  The  final  set  of  setting  the  base  in  posi- 
tion was  also  a  good  test  of  its  perfect  construe  - 
tion.  Not  a  few  were  rejected  in  the  last  act.  The 
bases  were  set  to  a  given  elevation — an  elevation 
of  lop  of  base  being  previously  determined  for  the 
whole  line,  chiefly  dependent  upon  the  grade  of 
the  streets.  A  bed  of  hydraulic  mortar,  from  one- 
half  to  three-fourths  of  an  inch  (.0127  to  .0181  w.i. 
was  given  thsm  thsl  they  might  always  I*  brought 
to  a  true  elevation  aud  to  furnish  a  perfectly  even 
bearing  when  screwed  down  tolhe  brick  pier.  The 
end  of  the  bolts,  together  with  the  nuts,  were 
then  covered  with  a  thick  coat  of  coal-tar,  and  the 
whole  base  given  a  wash  of  pure  cement  mortar 
where  the  Irases  occur  in  the  driveway.  They 
were  further  protected  by  cast-iron  bell-shaped 
fenders,  which  also  prevent  the  wheel  hubs  of 
passing  vehicle*  from  striking  the  iron  column*. 
Ibe  intervening  apace  between  the  shell  of  the 
fender  and  the  base  casting  was  filled  with  cement 
m  o-tar.  Fig.  W  represents  a  fender  In  position,  the 
bane  and  column  being  shown  by  dotted  line*. 
BKKTIOM  or  IX  IN  tsTBCCTTAUt. 

The  Iron  structure  is  composed  of  Warren  longi- 
tudinal girders  of  the  deck  sy.tom,  whose  upper 
chords  rest  upon  the  top  chorus  of  transverse 
girder*  of  a  similar  character,  supported  try  six 
segment  wruughnron  culuinna  ot  the  Pbcanut 
paiiem.  The  transverse  girders  have  a  double- 
iriaugular  syr-tem,  whereas  the  longitudinals  are  of 
the  plain  triangular  type.  The  iongitudirui.1  gir- 
ders are  set  in  pairs  uuder  each  Illicit,  5  ft.  (1.584 
m.)  between  centres.  They  are  4  ft.  (1.818  m.) 
deep  from  out  to  out  of  chord  angles. 

The  bottom  chords  of  transverse  girders  are 
flush  with  tbe  under  surface  of  longitudinals,  and 
made  rigid  therewith  by  platea  and  bolt*.  The 
transverse,  girders  through  D. vision  and  Allen 
streets.  First  avenue  and  Twenty-third  street,  are) 
sized  and  fitted  for  the  support  of  three  tracks, 
and  through  Second  avenue  for  four  tracks. 

Trans  verse  girders  weigh  about  200  lbs,  per 
lineal  foot  (287.4  kg.  per  m.  1. 

Longitudinal  girders  weigh  about  180  lbs.  per 
lineal  loot  (193.5  kg.  per  ill.  I. 

Bracing,  etc.,  weigh  about  8  lbs.  per  lineal  foot 
(11.8  kg.  per  m.l. 

"A  calibre  columns  weigh  about  850  lbs.  per 
yard  (178.7  kg.  per  m.). 

M  B    calibre  columns 
yard  (208.4  kg.  per  m\ 

The  first  step  in  the  erection  of  tbe  iron  work 
was  dropping  the  columns  into  their  appropriate 
base  castings.  This  was  easily  sccompliahed  by 
means  of  a  derrick  wagon,  by  which  woven  men 
and  a  team  of  bones  were  able  to  set  In  pbsar  an 
average  of  39  columns  not  exceedingtO  ft.  (3. 096  m.) 
in  length;  or  ten  columns  not  exceeding  50  ft. 
(15.240  m.|  in  length  per  diem.  Tire  space  between 
the  barrel  of  ibe  base  casting  and  the  columns  was 
then  caulked  with  oakum  to  keep  out  tbe  water 
prior  to  using  the  cast-iron  cement, 
columns  filled  with  cement  mortar  in  1 
of  two  parts  sand  to  one  of  cement. 

Tbe  columns  were  held  temporarily  in  place  by 
inserting  iron  wedges  Inside  the  rim  of  the  base 
casting.  The  girders  were  rawed  by  a  traveler  on 
the  structure.    The  power  used  was  a  15-horse 

riwer  engine,  boiler  shell,  8  ft  X  6  ft.  1.814  m.  x 
828m.i.  The  force  needed  a  as  12  men  besides  the 
engine  man.  With  tbe  power  and  force  named 
the  o- infractor  rawed  an  average  of  08  girders  per 
diem  of  ten  hours  equaling  200  tons  (303.22  tooa 
kg.  1,  using  one- fourth  ton  (2o3.ll  kg.  of  coals. 

Tbe  iron  girders  all  being  iu  place,  tbe  lateral 
br  icing  was  then  adjusted  aud  riveted  and  the 
oi'loinos  very  careiuliy  plumbed  with  heavv  Iron 
1'lumb-bob*.  and  111  many  raises  of  long  columns 
with  a  transit  instrument.  Alter  be-n<  iirought 
to  a  vertical  position  they  were  thus  held  by  jack- 
screws  and  braces  until  the  cast-iron  cement  had 
been  substituted  fur  uie  oakum. 
The  cast-iron  cement  used  consisted  of  the  fol- 
«.  ouao.  (8&3«.)  of  sal 
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to  uoe  gallon  (3.79  1.)  of  water. 
The  cast-iron  turnings  or  tump  weiv  mixed  with 
a  miiiinuiu  amount  of  tlui  solution  and  Irft  stand- 
tag  about  hat*  an  hour  before  usinir,  to  "warm 
up."  The  mixture  waa  then  dropped  iu  layers  of 
M  in.  Ui  H  in.(.O032  in.  to  .0127  m.l.  not  to  ezoeed 
the  latter,  and  rery  thoroughly  rammed  with  iron 
rammers  driveu  by  vigorous  Mo*it  of  a  hammer. 
For  a  "B  calibre"  baas  about  180  lbs.  (58-lr7  kg.)  of 
borings  were  required  to  perfectly  cement  the  col- 
umn and  its  has*  c  .atlmt.  For  n  base  or  "A  cali- 
bre" about  100  lb..  (43. W  kg.)  were  needed  It  took 
about  4d  hour*  to  complete  nil  evaporation,  where- 
upon the  cement  became  us  hard  as  the  iron  itself. 
Much  car*  was  needrd  iu  preparing  this  cement. 
On  lew  sufficient  water  was  used  the  cement 
would  heat  and  he  spjiled.  The  addition  of  sul- 
phur one  |su*t  to  eight  parts  of  sil-arumonutc 
hasteus  the  process  of  hardening,  but  if  lin'c  is 
allowed  it  sets  more  firmly  without  the  sulphur. 
H  -nee.  the  urn  of  sulphur  was  abandons  I.  It  waa 
also  found  absolutely  necessary  that  the  iron  bor- 
ings should  be  perfectly  clean  and  free  from  rust. 
As  an  illustration  of  the  efficiency  of  this  cast- 
iron  cement,  it  may  be  interesting  to  know  that 
when  occasion  offered  a  column  was  removed  from 
a  cast-iron  base  after  It  had  been  thus  cemented, 
whereupon  it  waa  found  stronger  than  the  base 
it-elf,  the  latter  breaking  first  under  powerful 
blows  of  a  sledge. 

I.— TRACK  BTRDCTTRB  AXD  TRACK  LAYIXO. 
I.  The  gauje  of  the  track  on  tn 
in.  (1.435  m  >.  On  curvesnf  800  ft. 
ll  is  4  ft.  It  In.  (1.448  m.\ 
9.  Tne  track  material  consists  of  : 
(a.)  Southern  yellow  ptne  cross-ties  tin.  x  «  in. 
X  8  ft.  (.1524  in.  X  1524  in.  K  2.438  in.), except  on 
curves,  crossings  and  turnouts,    where  greater 
length*  and  larger  sections  were  freq.wullv  used. 
Kvery  third  cross-lie  on  each  track  of  the  main  line 
is  a  loikout  tie  13  ft.  (3  697  in.)  long. 

(6.)  Saithern  vellow  ploeguird  limbers  fl  in.  X 
8  in.  X  SO  ft.  (.1524  m  X  2032  m.  X  ».H  m.)  long 
un  1  upwards  for  etrnight  lines,  ami  while  oak 
guaol  timbers  of  like  lengtns  5  in.  X  8  in.  (.127  m. 
X  .2*12  iu.)  section  for  sliarp  curves  and  their  ap- 
proaches. 

(c.)  White  oak  bevel  and  distance  block*,  cap 
stringers  and  shims  for  sharp  curves. 

(if.)  Steel  rails  weighing  «l  pounds  per  yard  (Sl.SJ 
kg.  per  m  ),  and  usually  3D  ft.  it.  14  m.j  long. 

(•».)  Fish  plates,  screw  bolts,  Ug  screws,  clips, 
angle  hir  and  strap-Iron  truants,  blunt  bolls,  spikes 
and  nails.  All  railerials  were  deliver.  !  along  the 
line,  in  the  street,  by  the  evil  piny,  tin  co.-itiaclor 
therein  receipting  for  the  samo  and  assuming  all 
further  respo  isibilitv.  The  accepted 1  bids  for 
track  work  were  those  of  H  wirs.  U.  R.  Kelly  and 
(Juinn  «  Hinn,  all  of  New  York  city.  Thef.llow 
ing  table  shows  the 
ce  ll  ted  to  each  : 
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The  cross-ti«»  were  spaced  18  in.  (.4872  m.)  from 
centre  to  centre,  rxcen  log  at  rail  joints,  where 
«!i  >ulder-ti.n  were  used,  spaces  0  in  (.1524  SJ.JUl  ihe 
cle.r.  from  the  joint  tin.  They  were  laid  at  right 
angles  to  the  centre  line  of  the  track,  with  the 
outer  ends  til  range.  Wrought-inm  clips  and 
liiJauTt  ii  were  used  to  fasten  tbem  to  the  flanges 
of  the  long itudiual  girders,  two  clips  and  two 


lagscews  to  each  cross-tie  alternately  inside  and 
1  outside  i >f  the  girder*.     The  top  of  the  cross-tie 
|  over  each  transverse  girder  was  a]  ways  true  grade; 
whenevi-r  camber  showed  itself  in  tne  loatriiudl- 
i  nal  girder*  it  was  taken  out  by  adzing  the  under  sur- 
face of  the  cross-tics.    No  shimming  was  allowed 
in  any  c-*sc.     Thr  rails  are  those  known  to  the 
trade  as  -  -  Erie  Pattern,"  uiade  of  Bessemer  sleet 
with  ,V,  of  one  per  cent,  of  carbon. 

They  were  furnished  by  the  Albiny  Rensselaer 
Iron  nod  Steel  I  Vimpany,  and  met  satisfactorily  nil 
requirements  of  the  company's  inspector.  A  test 
bar  'i  in.  (.010  m.)  square,  and  one  toot  I.  303  m.l  long 
was  lakeu  from  each  charge  and  required  to  bend 
80  deg.  without  bosiking,  under  a  sudden  press- 
ure, on  hearings  of  Sin.  (.2032m.)  asunder.  T  *n 
birs  out  of  three  to  stand  ttiis  test  in  order  that 
the  charge  might  be  rated  flrst-class.  If  two  out 
of  three  broke  the  charge  was  rated  sec  md-claa* 
and  rejected.  An  official  test  record  was  kept  of 
all  eluirges,  nnd  open  to  the  company's  inspection. 
A  template  lor  section  was  furnished  by  the  com- 
pany, ll  was  found  that  although  the  manufac- 
turers were  very  successful,  generally,  in  meeting 
the  requirements  of  the  specifications,  yet  It  was 
quite  common  to  discover  a  alurht  ••kink"  near 
the  end  of  tile  rail  ;  this  couhl  uotwell  be  avoided 

mills. 

They  are  placed  to  break  joints  in  each  track, 
the  ends  of  them,  on  one  side,  laid  as  nearly  as 
possible  opposite  the  middle  of  those  on  the  oiher 
side,  ami  the  joint  made  exactly  over  the  middle 
of  the  tie.  each  rail  was  then  sp.k-d  with  two 
spikes  in  each  cross-tie.  The  joints  wen-  lelt  oiren 
I,  in.  1.0081  in.)  when  the  temperature  was  below 
Fahrenheit  x~r«;  a  scant  t.j  in.  (  0064  m.)  between 
zero  and  32  deg.  ;  f,  in.  (  0j48  m  )  between  82  deg. 
and  50  deg.  ;  ',  in.  1.0082  m.)  between  50  deg.  and 

I  80  deg.;  and  ,',  In.  I.OOIU  in.)  above  80  di  g.    O  ily 

I  metal  shims  were  use!  in  regulating  tlie  spaces. 

i  The  gnanl  timt>ers  were  laid  troCh  sides  of  l te- 
st eel  rail  sand  exactly  IOin.(.354iii.)apart,  th*  inner 
one  .being  in  (.0tM8  in.)  iu  the  clear  from  the 
gauge  side  o(  the  tr  icz  rail  when  complete,  with 
strap  iron.  They  were  framed  at  the  ends  with  a 
dovetail  halving  splice  0  ui.  (.2288  m.)  long,  tapering 
one  inch  (.03)4  m.)k  Tne  splin-s  In  all  four  gu-ird 
limber*  were  made  to  break  joints  ;  scrow-bolis 
were  used  to  fasten  the  limbers  at  th>- joints  l£ach 
guard  timber  was,  as  a  gcucral  rule,  lulled  to 
alternate  cro«*-ties.  the  insMhi  and  outside  limber* 
being  b:»IUv  l  in  p.nrs  respectively  to  the  same  lie, 

i  they  were  secured  to  the  plnler"  flmgci  by  clips 
above  tlie  nuts  of  the  screw  Uolis.  Iha  heads  and 
waaliers  of  which  were  sat  down  into  a  cup  at 
top,  bored  with  a  2  in.  (.0808  isx)  auger,  deep  enough 
to  sink  the  bead  slightly  be.ow  the  top  surface  of  the 
guurd  timber  and  permit  the  screw  end  of  th-  boll 
to  project  anout  lg  in. 1.0083  m.)  bcl-iw  the  nut  after 
screwing  up  for  upsetting.  The  auger  hole  cup 
was  filled  comnletely  with  a  paste  of  Portlaml 
cement,  and  smooihed  off  a  little  crowning  in 
shed  water,  prior  to  painting.  All  the  bolis  used 
in  Irack-work,  excepting  fish-plate  bolts,  were 
greased  with  tallow  before  insertion,  and  all 
minting  surface*  of  track  Hutu-  r*  anil  other 
fixtures  were  givm  a  thick  coat  of  white-haul  and 
oil  paint  before  closing  up. 

111.  — I  t  RVES, 

The  general  pnmsuras  concerning  straight  lines 
gorernitd  track-work  on  curves  as  far  as  they  wens 
applicable,  flic  vellow  pine  ties  were  usually  10  ft. 
(S.048)  long.  TVgive  the  proper  elevation  of  the 
outer  mil,  white  oak  bevel  caps  were  used  for  the 
support  of  rail*  and  guurd  timbers.  The  outer  rail 
was  elevated  8  iu.  (.0782  m.)  calculated  for  a  speed 
of  ten  miles  per  hour  only  ;  the  clevatiun  being 
name  I  In  a  distance  of  about  80  ft.  (24.4  >ti.)  on 
the  tangent  to  the  curve.  The  track-rails  were 
curved  by  templets  furnished  by  the  engineer, 
true  to  line  :  no  springing  or  sledging  of  rails  -.vua 
allowed.  On  curves  with  raslii  of  800  ft.  its:!  in.) 
and  upwards  each  rail  is  held  by  three  spikes  per 
tie — two  outside  and  one  inside.  On  curves  of  less 
than  800  It.  (183  in.)  radius,  a  steel  gu-rd  rail  was 
spiked  down  inside  of  the  inner  track  rail :  I'  was 
found  nec-saarv  to  plane  off  the  flanges  of  this  rail 
>a  in.(.01»l  m.)  topeimit  the  insertion  of  the  screw 
bulla,  or  la^screws  ;  then  steel  gU9rd  rails  were 
further  supported  and  held  upright  in  place  ag  dust 
lateral  shocks  by  white  oak  distance  blocks, 
moulded  to  tit  their  sids>s,  iind  extended  nearly 
to  the  opposite  guard  timber,  where  they 
were  "set  up"  by  means  of  a  wedge  of 
oak  ;  they  were  then  bolted  fast  thniugli  the 
bevel  Mocks  aud  cruei-ties.  On  top  of  these  dis- 
tance blocks  were  bolted  through  cross-tie  a  white 
oak  curved  cap  3Jf  in.  •  10  in.  (.09W  in.  *  .254  m  ) 
section,  partly  uovering  the  hend  of  the  steel  guard 
rail;  the  inner  race  beta*  8lj  in.  (.08  II  m.j  from  the 
gauge  fide  of  the  inner  track  rail.  This  was  nlso 
guarded  on  the  upper  sslge  facing  the  track  rail  hv 
a  5  in.  »  8  in.  (.127  m.  *  .0762  m.)  angle  bar  secured 
i.y  bhtat  holts.  These  angles  were  in  about  14  ft. 
(1.27  tu.)  lengths  shaped  to  the  curve  Willi  half  check 
joint*.  Tlie  HUM  remaining  rauges  of  guani  tim- 
bers for  each  track  were  composed  of  two  white 
5  in.  s  8ta.rii7m.  ,  .8082  m.) 

clto 


screws,  at  intervals  of  about  1  ft  (.805  m.)  They 
were  then  fastened  .o  the  cross-ties  as  ou  straight 
lines.  Both  ranges  of  guard  limbers  for  the  out- 
side rails  on  curves  were  faced  with  strap  iron,  the 
timbers  belngspaced  «H  in.  (.  185  in.)  from  the  gauge 
side  of  ihe  track  rail  instead  of  6  in.  t-t33i  in.)  as  on 
tangents-  The  ends  of  Ihe  cross-ties  were  then 
sawed  off  true  to  the  curve.  Furs-  1  and  2  of  Fig. 
9,  represent  sections  of  the  track  for  tangents  and 
sharp  curves.  Oaiog  to  the  fact  of  longitudinal 
I  gilders  oa  sharp  curvssi  being  chords  of  tlie  arc, 
I  and  the  consequent  means  of  fastening  the  cross- 
ties  varied,  the  different  sections  are  more  or  less 
dissimilar. 

It  may  be  of  interest  to  know  the  organization 
which  was  maintained  during  the  construction  of 
Ibis  novel  and  somewhat  exeeptinnal  class  of 
track-work.  As  the  work  was  o*»ceasarUy  continu- 
ous, or  was  deemed  best  to  be  so,  it  was  found  that 
the  most  economical 
not  exceed  seventy  mi 
of  about  half  a  mile,  ■ 

U,  esrpetLteni. 

10  iA-U>d  lat>  >ters  los 

It)  mea  hcriiut  Uael  rails. 

la     -    Kits  'I'      tnsrlclr^  nn:\  s-lititlir  ^^TiSBltseS. 

Ill  unskilled  )sh™s«r»  for  dsrrfea,  dtstribslUsc  urartsSI 

etc. 

2  tvnrers  wltli  drivers. 

'ThTcdippers  were  usually  kept  about  500  feet 
1 152.4  in  )  ahead  of  the  soikers,  and  tlie  apikere  750 
feet  (2».«  m . )  ahead  of  the  carpenters  on  tlie  guard 
timber,".  Horse  power  was  found  to  be  cheaper 
and  of  more  practical  utility  than  steam  in  ho  st- 
ing tr  ick  material.  The  cross  ties  were  first 
hoisted,  distributed  and  spaced;  then  marked  for 
camber  by  means  of  T  sights,  adzed  and  clipped. 
Then  the  steel  rails  were  in  turn  distributed,  hoed 
up  and  spiked:  then  the  guard  timbers  were  dis- 
tributed, ends  jointed,  gauged  and  bulled  down; 
the  inside  guard  being  put  in  place  aud  finished 
with  strap  iron  before  the  outside  one  was  laid.  A 
space  of  about  250  feet  (78  m.)  intervened  between 
the  gangs  employed  on  the  two  ranges  of  guard 
timber*.'  Everything  working  smoothly,  the  above 
force  accomplished  about  one  block  or  360  feet 
(7*.35in.)  of  double  track  per  diem  of  ten  hours,  on 
tauitent  work. 

The  following  statement  gives  the  actual  one*  to 
contractors  Q.iiun  and  Flynn  of  laying  complete 
one  thousand  lineal  feet  (304.8  in)of  straight  single 
track; 

llnislaqr  and  dlsUIbuttar  mitertal*   

Lajliiierosi  lies    8J.W 

H3s*«W  St**|  rails    *>» 

ll  .I-  i-i.t  .-  iu.-!   tubers    111  ■ 

Mr-i.  ir  mi  -  ^ru.inl  I  inlM.r«    '  I  TO 

iD  licimis.  I.n.of  lime,  rep»l  iag  to-jts,  etc.    Iti.OO 

gupcrlrdesxleuee     »■»» 

saonoo 

Asnosant  paitl  contractor  ss  per  prices  bid  . 

Float   

or  lussj  per  cent.  .  . 

Tlie  amount  of  materials  required  for  the  t 
structionof  one  thousand  ft.  (804.8  m)  of  I 
track,  is  as  follows: 

953  crua*tlel.  l»  v«  >  12'  (.I5;t  m  X.15S4  m  X3.S3S  „.». 

jsj  •■  a-  .:a"xST.IWI  01  X  IWlsn  >2.41<  m.V 
3.O00  wrauriil  lean  dtps  3J*j  '  V-H"  *!4"  <.laW7stt.  X.Ortll  m. 

:.  .01?7  m-l    . 

I^rn  lar  screws.  »'v||»  I.  I"f!4  ss  X  0191  ss.l. 
It?  kU~i  rsl'a.  TO   11  HI  m  kmg 

«  B»u  plate*.  fl>  ■  -■!*.  »»  tJ0*W«s.x  l«a*B.  x  .010lra.' 
Mb        -     i«i!s.  V)Sr  iMU  SS.XJWI  so.)  wlta 
nulsasd  wssaers 
a. 000  Miikes 

7.010  uses!  '1  Di»">  tl,nb;T- «  '  *  I         *»  x.3033m-). 
I.AO0  r<srl  r*lil>j  ts.  nail  sail  wsshurs,  1*1*  "XH"  I  3004 
rn  x.oiel  ml.  . 
ISO  Iscscrssm,  l  :  >  »4'(.:i04m  x.oiiu  «.). 
sr.000  ||n.«l  ft-  strap  leas.  1ft  <H"  I  OIU  m.  <  01/7  sz)a*c- 

30}  Irra'p  In™  IkIih.  eisJ'tsT  (  IrJJl  m,x0lS7  m.)  with 

mi's  and  washers. 
:aa  tsswu  rent*  tor  strap-Iron.  S "  xK"  Lltv  at.  x  .0127  m.l, 
*4  barrel  lVirtland  tvment. 

TC«.soirrs  asd  crorxinus. 
To  lay  one  typical  crossing,  consisting  of  818 
lineal  f>;et  (08.5  m.)  of  truck,  with  five  fro**,  from 
switches  and  out-ide  gua'd  timbers,  with  in  -  ido 
sis-el  guard  rails,  c  «ts  as  follows  : 

Holstlnz,  attains*  sad  cllei'lnz  crt«*-tj>*  

t^ruw  rslls.  tr  «s«r»d  setleaas     SB 

:;  BttSXSaC»-a^:  ~:::r=:. 

Total  J7-.no 
AraoiiDl  paid  oculcaator  si  per  prloss  Wd  ■  V»M 

front   Jflt  ao 

or  si  7-10  |wr  csoL 

SIDSSTALS"  THSSS  PU4SES  wins.   

Coat  H  eoarrsoKir  i»r  1.000  nasal  ft  t:»j  «  m.)  f  IS  00 

An»unl  paid  contractor  aa  per  prices  bliL   3  i .0O 

front  

or  Olrts'  per  ceal- 

PALVTINO. 

In  mixing  paints  for  iron  surfaces,  it  is  of  the 
first  imiortance  that  the  beet  materials  only  be 
used.  Linseed  il  is  the  be-t  medium,  when  free 
from  admixtun-  witli  turpentine;  the  latter  being 
!  a  volatile  nil,  cannot  be  uwd  with  advantage  on 
a  non-ahsorbeul  surface.  Linseed  oil,  however,  is 
peculiarly  well  adapted  for  this  purpose.  It  d.«es 
noi  evaporate  in  any  perceptible  degree.  The 
large  percentage  of  linolein  which  it  contains  com- 
bines with  the  oxyeen  of  the  atro  isphere,  and 
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p  Kecood  Avenue  Line 
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Mtnlui;  Kiittln«cr*  will,  tin-  Aitu  rWac  KocH.ty  uf  t 
iieerv  and  tbt?  Amertoan  Hocletr  of  atecrjuiteal  Kn(r1tK^m  at 
tin-  Turf  Ch.b  tfpvtiwly  Vskm  I.ei.aiH0  Tnealrr.  conw  of 
Xoillsou  avanoo  and  TMtutv  slit).  t.Utw.1,  Nat*  York,  on 
V,  earastlay  erefilsfr,  Nut.  J,  at  *  o'clccg,  fortlw  purpose  of 
Isvtriiir  II  r  inaimsM  arMnm  i  ntrir  life  nod  works  ot  the 
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AT  the  meeting  or  Die  American  Public  Health 
Association,  at  Indianapolis,  on  the  I8tb.  Dr.  T.  P. 
Wil'on,  of  Ann  Arbor,  rend  3  puper  on  "  Life  on 
Whwls,*'  cstimiiting  that  there  were  constantly  a 
million  and  a  bait  people  travelling  on  railroads 
besides  tboee  employed  on  the  lines.  He  wan  con- 
vinced that  in  ire  attention  should  be  given  to  the 
hygienic  needs  of  railroad  travellers.  Kraalus 
Brook*,  of  New  York,  described  the  Board  ot 
Health  system  of  New  Yoik  State. 


Tiik  tenth  annual  meeting  of  the  American  Pub- 
lic Health  Association  is  in  session  this  week  at 
Indianapolis,  Ind.  Meetings  were  held  the  17th, 
IHlh.  :ttih  and  50th  inst.  Papers  were  read  upon 
•Sanitaiv  Asfcociatlone,"  •■Heredity,"  " Disease 
in  the  White  and  Black  Racea,"  ■■  Sanitary  Or- 
gniiliallon,"  "  The  Progress  of  Sanitary  Science. " 
"  The  CouUgiou*  Character  or  Tuberculous  t^in- 
1,"  "Severn.-  •  Cattle  Diseass,"  '■The 
I  of  Sewage,"  ••  Vaccination  and  Criminal 
Vaccination."  "Smallpox,"  etc.;  reports  of  cunt- 
rnitticc  elc  Tile  President  for  1W1-82  of  the 
Association  was  Prof.  R.  C.  Kedalc.  of  f«na|i,|_ 
Mich. 


lH»:<ir,iml.li.ry  of  Monmouth  County,  N.  J., 
have  been  •■  making  things  liot"  011  sanitary  111- 
fring. mints  in  that  vicinity.  For  publishing 
arti.  alleging  tiutt  typhoid  fever  vtT»»  epidemic, 
in  H.-d  Bank.  1 1 ■  proprietor  of  tin-  Rrgutev  of  (lull 
place  haw  ht-et t  indicted  and  hound  over  for  trial : 
Jns.  N.  Corey,  the  belligerent  pn.pn. -tor  of  the 
fevi-r-infected  Hotel  Dfllcrur,  at  Soabrighl,  lias  to 
•MwertO  five  indictment *,  and  clmig.'S  are  pre- 


aented  against  srvirral  of  tlie  hotel  owners  and  other 
propertT  holders  at  Seibright  for  polluting  the 
South  Shrewsbury  River  with  sewage.  The  Board 
of  OimmisMoner"  of  Long  Branch  and  Ashury  Park, 
the  Ocean  Grove  Camp-meeting  Association,  and 
the  Ocean  Bosch  Lund  Amoclatean.  an-  also  cen- 
sured for  allowing  offensive  hUlrttnoo*  to  pollute 
bodiirt  of  watet  within  tlu-ir  jurisdiction. 

It  is  lime  to  adopt  active  mrastma  for  tl»e  pro- 
tection of  iv«idents  at  summer  resort-.  A  few 
yean  ago  the  i-.ed  was  not  appreciable,  hut  now 
that  th«e  reaorw  an.  so  crowded  in  the  warm 
season,  it  is  an  absolute  necessity  to  provide  suitable 
sanitary  provision  for  the  safety  of  those  who  pay 
the  extmv.igniil  prices  that  an-  exactid  at  summer 
lxitels  and  boarding  hou*e<.  Kroiu  the  White 
Mountain  n-gioiieven,  when-  malaria  neverclolmid 
a  residence,  reports  now  cnmi-  of  its  arrival  with 
the  ever  swelling  numln-r  or  visitors,  who  for  a 
while  MCli  yar  seek  eomfnrt.  health  and  amus- 
inent  amal  it*  hills. 

Wt  want  statistics  of  the  water-work,  of  the 
cities  of  10.0(10  inhihitant*.  and  will 
to  any  person  who  will  he  so  kind 
and  ttcccnimodaiitig  as  to  fill  them  out.  and 
otherwise  assi-t  us  in  the  natter: 
HU  iFf.xd.  Me. 
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if  water-works 
realize  what  relief  we  are  endeavoring  to  bring 
them  in  a  complete  "  History  and  Statist ka  of 
American  Water-works,"  they  would  i-erlaiuly 
hasten  to  send  us  all  the  information  they  possess. 
Once  this  volume  is  ready  for  distribution,  a 
printed  postal  card,  referring  all  Inquiiers  after 
statistics  to  the  recognised  Encyclopedia,  is  all  that 
will  be  necessary.  An  era  of  rest  for  cirenlar- 
besieged  superintendents  la  dawning,  aud  we  claim 
their  co-operntiou  In  trying  to  save  themselves. 
One  more  circular,  properly  tilled  out,  and  their 
labors  as  statisticians  are  nearly  ended,  and  we 
will,  siugl.-handed.  undertake  to  do  nil  that  tl 
000  and  more  cannot  now  do. 

THE  x'ErToi-  THE  STblEETS. 


Mr.  Rufus  Story,  a  coffee  and  spice  merchant  at 
Nob.  ?  and  t  Front  street,  of  this  city,  baa  at  last 
brought  the  Qrand  Moguls  of  the  Elevated  Kail- 
uny  to  something  in  the  nature  of  "terms." 
Kiom  March  to  Novemls-r,  1677,  he  had  the 
New  York  Elevated  Railway  Company  en- 
joined from  milking  excavations  in  front  of 
his  property,  for  thr  purposo  of  building  tbrir 
in  tbe  Count  of  Con. 
the  case,  dissolved  the 
injunction  and  left  Mr.  Ktory  »1,8»8  out  of  pocket 
for  costs  and  disbursements.  Mr.  Story  carried 
tbe  case  to  the  Court  of  Appeals,  and  on  Tuesday 
scored  a  victory  over  hi.i  opponents. 

The  case  «va«  re-argued  before  this  Court  of  Inst 
resort  on  tbe  broad  question  involving  the  right 
uf  the  property-owner  to  an  easement  in  a  public 
street  that  entitles  hint  to  have  it  maintained  ;vh  a 
public  street,  or  recover  damage*  to  the  extent  of 
the  iictmil  injury  to  the  properly  by  reason  of  its 
use  for  an  elevated  railway.  This  important  point 
by  a  majority  or  the  lourt.  and  it 
to  prop. 

erty -owners  compensation  for  injuries  to  property 
by  the  construction  or  un  elevated  railway.  It 
means,  gripped  or  all  legal  verbi.ige,  that  the  e< 
struct  ion  or  an  elevated  railway  on  n  public  strvet 
of  New  York  will  entitle  any  property  -owner  to 
dsutuges  to  the  exleut  that  the pro|s<'rty  is  actually 
leasentsl  in  market  value  by  reason  or  tbe  railway; 
and  the  broad  ground  on  which  the  principle  is 


decided,  would  seem  to  1 
applicable  to  other  cities. 
The  rase  naturally  excites  a  great  deal  of 

est.  and  is  com  n  1  en  ted  on  hy  all  the  leading  journals 
>r  this  and  the  other  large  cities  of  the  Union.  A 
now  trial  is  ordered  for  condemnation  purposes. 

The  opinion  in  full  is  as  follows: 

Pirsf — That  the  plaintiff,  hy  force  of  the  grant 
of  the  City  to  his  grantors,  has  a  right  or  privilege 
In  Front  street  which  entitle*  him  to  have  the 
same  kept  open  and  continued  as  a  public  rtreet 
for  tbe  benefit  of  hbi  abutting  property. 

.Sreoitrf— That  this  right  or  privilege  constitute*) 
an  easement  in  the  l*d  of  th»  street  which  at- 
taches to  the  shutting  property  of  the  plaintiff 
and  constitutes  private  properly  within  the  mean- 
ing of  the  Constitution,  of  which  he  cannot  be  de- 
prived wiihout  compensation. 

Thinl— That  such  a  strueiure  a*  the Cnivt  found 
the  deft-ndnnt  was  slsmt  to  erect  in  Front 
sir.  et.  and  which  it  has  since  erected,  is  Inconsist- 
ent with  the  tase  of  Front  HUM  as  u  pubiic  Mreet. 

foMrfA— That  the  plaintiff's  property  has  been 
taken  ami  appropriated  by  the  defendant  for  pub- 
lic use  withn-.it  compensation  being  made  there- 
for. 

fifth— That  the  defendant's  acta  are  unlawful, 
and  ab  the  structure  is  permanent  in  its  character, 
and  if  suffered  to  continue  will  inflict  n  permanent 
and  continuing  injury  upon  thr  plaintiff,  he  has 
tbe  right  to  restrain  thr  erection  and  cunlimuince 
of  the  road  by  injunction. 

Sijcth—  That  tlie  statutes  under  which  the  de- 
fendant is  organixed  authorize  it  to  acquire  such 
pioperty  a.*  may  be  necessary  for  its  construction 
nm!  o|M-rati<Mi  by  the  cxcit'ise  or  th.-  right  or  emi- 
nent domain. 

Si'W»th — In  view  of  the  serious  cuUM-tjueiu-ts  to 
the  defendant,  we  think  no  injunction  prohibiting 
the  continuance  or  op  nation  of  the  mad  m  Front 
street  should  lie  issued  until  the  defendant  has  hiul 
a  reasonable  lime  utter  this  decision  to  u< quirt- 
the  plaintiff's  property  hy  agreement  or  by  pro- 
ceedings  to  condemn  the  same. 

Mr.  John  E.  Parsons  and  W-iliam  VI.  Evans  ar- 
gucd  the  c.we  for  th<  apjs  llant.Mory,  and  David 
Dudley  Field  for  the  Elevated  Railway  Company, 
respondent.  Judge  Tracy  delivered  the  opinion. 
The  opinion  in  full  ia  published  in  th<*  N.  Y.  Timrm 
ofthel«th;  the  adverse  opinion  of  the  minority 
judge*  It  published  in  the  N.  Y.  IttoM  or  the  19th. 
Both  combined  are  of  great  interest  and  value  on 
account  of  the  legal  information  PBSBe Cling  the 
fee  of  stm-ts  omtmlied  therein. 

President  Jay  Oould,  of  the  Manhattan  Com- 
pany, said  to  a  reporter  of  tbe  K'orfrf;  "'lire  de- 
cision ennnnt  aff<s-t  the  Manhattan  Klrrnt.-I  R,il- 
wnv  Conipaiiy,  since  by  a  covenant  in  the  leari-s  it 
was  exi.n-ssly  stipulated  that  tbe  Manhattan  Com- 
pany ^lOUid  not  assume  the  payment  of  such  dam- 
ages. The  New  York  Company  is  protivti-d  by  its 
agrniiu'iit  with  tbe  city,  coninii»-l  in  the  original 
cluirt*  r,  by  which  it  was  stipidaltd  th:it  tin-  com- 
pany rliould  pay  to  the  city  h  pet'  cent,  of  its  net 
earnings  annually.  The  Metropolitan  Cornj-aiiy 
has  no  such  grounds  of  di-fense,  and  the  <!•  - 
ci«k>n  m.'.y  re -lilt  inclosing  the  Fiitv-thinl  st«*-l 
branch,  hut  even  Uteri  all  travel  from  liar!.  111 
could  could  down  town  by  the  Ninth  avenue  hue 

UJ  o 't . 

Vn^^President  trallaway  said  also:  "  Tlte  dt^ttH- 
ion  mity  result  in  tbe  neevssufy  of  Hosing  the 
branch  of  the  MHmtmlitan along  Fifty-third  street, 
and  so  shut  off  the  Harlem  connection." 

"  In  IIiai  event  oould  you  not  extend  the  Hue 
from  Fifty-eighth  siren  t  .  tap  the  lirw  to  Har- 
leni  T 

••  Uiifnituiiately  tltat  is  what  might  Is'  called  an 
'  engineering  iui(Miasibility.'  on  account  of  the  lav 
of  the  land,  even  if  we  could  get  the  right  of  way. 
Tbe  ongine«-rs.  in  running  the  survey  to  Harlem. 
aso'itaiiKsi  that  Fifty-third  stns-t  was  the  first 
stns-t  coming  down  lluit  could  be  ulilia<sl  for  the 
cMinm-ction.  At  auy  point  alsove  that  the  grade 
would  Is-  ».>  st.vntliat  tlte  roa.l  could  not  be  run." 

THK  INDOHTRIAL  Ot'Tl.OOK. 

The  sit  lull  ton  of  th.-  iron  mirket  i*  le.«  favorable 
than  amoitlltago.  The  western  millsand  furuuee* 
are  itroduc'.ug  to  their  maximum  capacity,  lull 
buyers  are  coming  forward  with  c  jusiderable  cau- 
tion, born  of  the  Iteiief,  or  a|j;irt?liensio.).  that  the 
rraumption  of  Iron  making  in  s>  many  millsand 
furnn.  i-*  is  destinid  to  create  an  over  supply  anil 
effect  a  corresponding  lednciion  in  prices.  Thi. 
»vms  to  be  the  only  plausible  explanation  of  the 
qi;ietni  s*  which eharacleriEAt  tin?  markets  East  and 
West  aftera  four  months  Btispension  in  a  large  por 
tion  t>f  the  couutry.  Another  cause  deserving  of 
is  that  the  crops,  although  very  large  am] 
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ward  rather  ilowlr.   The  reports  of  the  Trunk  line  |  enormous  crops  promise  an  increase  in  Ira  Ilk- 
roads  from  Chicago  eastward  show  ttiat  the  eblp- 1  »ooner  or  later,  hut  the  farmers  at  present  are 
below  those  uf  last  year, 

week.     An  aetiro>  Iron 


market  will  not  lie  enjoyed  until  Hie  crop  move- 


ment assumes  normal  proportions,  and  consumers  riis-ipts  alum-  a  decline  of  ,W  per  cent.  Tlte  grand 
BTnenillj,  in  all  lineoof  activity,  present  demands  :  re»-i|>tii  of  all  kinds  are  IT1)  prr  c<Dt.  lens  than 
for  their  winter  requirements.   Ttiere  Is  no  reason  Isnt  year  to  dale,  and  37  ]ht  cent,  less  than  In  1880. 


men.    Ho  was  rapidly  rising  to  a  prominent  post- 
lion,  and  all  who  know  him  well   found  him 
holding  tack  their  wheat  for  the  sake  of  Letter  a  man  of  unusual  ability.    In  hi.  social  llfo  he 
pries.    So  fur,  Northw.-st.tn  receipts  show  ade-  win.  a  roost  generous  and  cmirtcons  ip-ntlemma, 
clinc  of  3S  per  cent,  fnr  the  season,  and  tlx.  Atlantic  I 


why  the  industrial  activity  of  the  coming  winter 
will  not  be  greater  lluiu  that  of  any  former  season. 
All  the  factors  in  the  problem  are  favorable  to  it. 
Threatening  storms  of  financial  stringency  have 
hovered  over  the  horijno,  but  instead  of  having  an 
unfavorable  effect,  they  warned  manufacturers, 
middle  men  are)  consumers  that  it  is  wiedom  to  to 
slowly  and  buy  only  what  is  needed  and  to  let  fu- 
ture requirements  take  care  of  themsidvrs.   At  no 
time  in  onrhiatory  perhaps  was  biwiona  conducted 
on  n  more  legitimate  hasis.    Furnaces  and  mills  of 
conrse  are  sold  ahead  for  a  few  weeks,  but  there 
is  none  of  that  witd  anticipation  of  wants  which 
characterized  the  tnide  a  yenr  ago.   The  reason  la 
simply  that  the  productive  cajaicity  of  the  country 
ha9  merest**!  to  such  diinennions  that  it  is  not  nee. 
easjry  that  buyers  should  buy  tnteo  or  six  months 
;  the  rinks  of  fluctuating  prices  in 
Supply  in  equal  to  requirements, 
I  lieobserv.-d  that  there  is  a  very  rapid 
expansion  of  productive  capacity  in  several  dlrec 
tions.  for  instance,  new  rolling  mills  are  going  up. 
nev.-  Mast  furnaces  urc  being  projected  and  Imili, 
..id  furnace*  ar,'  being  impaired,  ami  fresh  nppli- 
ancei  used  lo  secure  greater  production.   All  these 
element*  |KH*nl  to  such  a  growth  of  produ 
in  tine-  will  crcui-  hoover  production,  whi 
lead  to  tlie  necessity  fur  restriction  in  tonw  nha|H" 
or  other,  utile*,  requirement*  expand  correspond- 
ingly, but  even  theii  the  greater  demand  stimulates 
enterprise,  and  it  is  only  a  question  of  lime 
vv  hen  mor<!  iron  and  steel  will  be  mode  thsn  cau 
be  sold  at  a  good  profit.    It  w  ill  beperhupsa  long 


The  corn  crop,  which  during  IS*)  and  1861  was 
over  l.TKJ.DOO  bushels,  will  not  ivncli  1,200.000  this 
vrar.  As  indicating  the  decline  in  cereal 
tnovvmenU,  Chicago's  ns-cipt*  for  three  mouths 
past  wore  lea*  than  84,0011,0110  Lusla-K  an 
against  49.000.000  bnsticl*  for  same  time  Inst  year. 
These  commercial  indications  are  deserving  of  at- 
tention. Our  Industrial  activity  is  dependent 
upon  (lie  volume  of  agricultural,  mineral  and 
manufactured  products,  aiMl  upon  the  profitable 
exchanges  effected  through  Ihe  channels  of  com- 
merce. Should  no  cjitscs  arise  t-j  arrest  the  spirit 
of  enterprise  or  i»llniidate  tb:i  huge  volume  of 
capital  waiting  for  a  fiivurubte  opportunity,  we 
can  rest  assured  that  the  coming 


and  no  itun  would  do  more  to  assist  a  friend.  Mr. 
Root.  Van  Bnicn,  chief  engineer  of  Brooklyn,  hla 
most  intimate  friend,  took  charge  of  him  during 
his  sickness,  and  will  attend  to  all  his  sffnirs  until 
bis  brother,  who  lives  in  Maracaibo,  can  bo  heard 
from.  Mr.  Harris  was  a  member  of  the  American 
Society  of  Civil  Engineer*,  and  a  committee  was 
appointed  on  Wednesday  eveoing  to  prejinrc  a 
memorial  of  hi*  life. 

PERSONAL 


Am.  Koc.  C.  K..  of  Sam 
in  the  City  of 


will  nifikea  sea: 


t.YMA.N   HlLID.lL*.  M. 

Francisco.  Cal„  sailed 
Rome  on  the  14th. 

Col-  UEomiK E.  Warinu. JR.,  Sanitary  Knginoer, 
will  sail  tor  Europe  immediately  on  the  completion 
of  some  special  work  on  which  he  is  now  busily 
iter  and  spring  j  «>»rs»H  »•  Piltftttel.1 


■  I 


nga,  and  the '    Mb.  Chablpw  A.  RoBBRTK  of  Fa'go  Dak.. 


development  of  a  number  of  enterprise*  which 
will  furnish  abundant  employment  to  the 
of  idle  capital  and  to  atl  of  II 


been  appointed  General  Manager  ol  the 


to  hi*  duties  us  chnf 


.in  i 
this  n. 


Kitr.  Buaoixv  & 
contractors.  Billings.  Moniana,  is  t he  name  of  a 
in  w  llrtu  of  ••  young  men"  who  have  •■  gi.ne  West  " 
makers.     The  spirit  of  xperala-  in  qiust  of  fortune.    Gun.  1).  Rirfc.  of  tl.e  Attn, 
opportunities  to  take  advantage  j  wa»  formerly  Secretary  of  the  Ri»ton  Sx  iel)  of 

The  new  firm  wilt  succeed,  of 


destroy  profits,  lull  the  industry  is  traveling  in 
that  direction.  This  fuel  i«  n-cogniz.  «l  by  con- 
sumers aud  by  projectoi*  and  inv.  -.tors,  lesnce  de- 
mand i*  limited  tii  actual  requirements.  Bri-lgtsx 
and  roads  can  !«•  built  cheaper  next  year  than  this, 
au'!  on  this  account  there  is  hoik-  of  that  enterprise 
which  in  former  ycais  iw*  l**-n  productive  of  dis- 


atmndant  evidences  of  prosperity  ab  nit  us,  there 
are  unfavorable  indications  which    should  be 
watched  not  only  by  business  tnou  aud  manufac- 
|  urers,  but  by  law 
j  turn  is  waiting  fo 

tkm  as  f  of  circumstances and  necessities.   The  great  induv  j  Civil  Engineer*. 
:b  will  |  tnal  interests  have  nothing  to  gain  by  speculation,  j  course. 

It  is  on.-  of  those  result-  and  conditions  which  fol-  j|R.  E  H.  Chesbhoikii.  Comrulling  Engineer  of 
low  industrial  en  Urprses  like  the  bangers  on  of  i  thu  ,.j|v  for  Europe  in  Oie  Ala.ka.  of  the 

au  army.  Tbei*  w abundant  room  for  legitimate  |  (Juiun  ,im.  on  j^^y,  ,he  nth.  to  I*  absent 
eulcri«ri*o  and  for  all  capital  which  desires  invest- 1  ]Uxni(  ,lim.  ^mi*.  jfr.  CMK*nnololiV  vUit  u>  to 
ment.   The  great  South  is  opening  up  to  Northern  |  jnvr«,,p,,t.  Mrae,  gp«  ,al  features  of  European 

si-wcrage  systems,  and  he  will  go  as  far  1 
ItiTlin  and  Vietu^i.    He  will  also  vi-i;  f 


entnrprisoan  I  m-jet  encnuraging  opp  irtuuities  are 
**mi' Is-Iore  the  production  will  !»•  so  great  as  to  I  being  presented  and  accepted.     Scleral  lines  of 


i  in  the  iron 
I  of  their  Americaii  hrethrcii,  demauded  an  ad 
at  fortunately  scl.-cterl  a  tinn-  wh.  ii  Uh- 
■  mploycrs  had  but  oiw  clwncc  to  make,  and  they 
made  it  wisely.  The  coil  miners  have  reqmntisj 
n  13  |K-r  cent,  advance,  hut  will  not  discontinue 
work  until  N'ovemlsr  Itl,  when  it  is  said  tin  y  will 
leave  the  mine*  unless  their  demands  arc  complied 
with.  American  |iig-iron  issrlling  nt  4^*  at  fur- 
nace for  standard  brands  of  No.  I  Foundry,  fil  to 
f»  for  No.  2,  and  fSS  to  tM.S!  for  Ur*y  Forge. 
Nearly  all  the  furnacej  .in-  ac  id  nhcad  up  to  U.~ 
cember  1st.  Very  few  Isiyi  rs  can'  to  buy  U  yond 
thin  date.  Englis'i  Ikwiner  Pig  is  offensl  at  $24, 
but  American  comumers  will  not  pay  over  $23. 
The  steel-rail  mills  ate  pretty  well  crowded  with 
orders  for  Ihe  winter,  Hh-  businis*  of  Ihe  past 
month  aggregating  300.000  Ions,  which  is  alawt 
Ihe  full  productive  capacity.    Isirge,  round  lots 


minis  will  !»•  completed  during  Ihe  cmning  year,  i  j,.,,  „(rt  ln 

which  will  rrnder  aiTe«iblu  mi  enormous  extent  of  jj,-,,)^,  objects  of  thi»  trip, 
country  bitlierto  com|detely  luckcil  up.  In  the 
New  England  and  Middle  States  manufacturers 
are  rinding  nn  improving  trade  in  providing  for 
the  requirements  for  machinery  and  for  pnslnrts 
for  thewe  sectioos.  Nothing  but  liad  inanageinent 
or  excessive  greed  of  speculators  in  stocks  or  con- 
scienceless manipulator*  of  values  as  reprcaenurd 
in  mitioad  bonds  and  slocks  of  various  kinds  can 
h«d  llic  indUBtriesto  ahipwn  ck  or  check  our  nn- 
precedent*!  growth  of  pro»i>crity. 


nection  with  the  pnr- 


OHITUARY. 
HgMitqc*  Ha«bw,  tlhief  K*igin<M-r  of  tbi 


l»ng 


MR.  (1EOR1.E  S.  MOHROK.  Chief  I 
Thsniaick  Iti  ldgv.  lias  irsned  n  number  of  invita- 
tions to  n-ginceTs  and  otbirs  inteiesti'd  in  bridge- 
biiildiug  to  lie  prewu' at  the  lesiing  of  the  com- 
pleted bridge  on  thir  K-.tunlay.  the  ilst.  Freo 
tnoaportution  is  furnnl  nl  by  all  the  Hunk  lines 
running  west  from  Chicago  to  St.  l'anl.  from 
which  latter  city  ii  hpcclal  ttaio  on  the  X.  V.  R.  R. 
conveys  the  gues'i  to  Bioinarck.  A  rr<*eption  and 
Isuiquel  by  the  bu^incsi  in.-n  of  liisnsrck  Kill 
folloiv  the  brldgi-  testing  excTeisi.-s. 

Mr.  (1.  W.  VaI'ohx  has  resigned  the  pjsition  of 
chief  engineer  of  the  t'lilhiutbun  Hivisinn  of  the 


Island  Railroad  Company,  difd  of  diphtheria  at  his  .  Mexican  Central  Ralls  ay.  which  lias  been  Imilt 
i.~ildeuce,ilSA.).-lphislre:'t.  Brooklyn. oa  th.- 10th  under  his  efcillfol  supervision,  and  ban  accepted 

of  the  Mexican 
Division,  with  head- 
quarters  at  tlie  city  of  Mexico.   He  ha^  sturied  for 


iitit.  Mr.  llarrin  was  a  native  of  Maracalbi,  Venn- 
rui-ts.  S.  A.,  but  nearly  all  his  life  was  soinil  in  the 
practice  of  hla  profeasion  in  Ibis  couutty.  He 
groiluated  ftom  Reneaelaer  Polytechnic  Institute 
in  thecloiaof  1>HSI.   He  »m  for  many  years  an 

aastttaut  engims-r  ou  tlw  Park*  and  Water  Works  '  City  of  Mexico,  and  of  making  observations  as 
construction  of  Brooklyn,  from  which  tatter  he  re- '  ■ 
signed  to  accept  the  position  of  tuginerr  of  the 
New  Brunswick.  N.  J., Sewerage  and Kl net  l>e|iart- 


superv 
of  chief 


that  city,  going  from  fjirvdo  oierlnnd  for  the  pur* 
|ksm>  of  inspecting  the  route  from  Monterey  to  Um 


can  b<-  plrM'tsI  as  low  as  f44.  and  it  is  prol«ble  tint  !  mvati-  which  pisrition  he  ristigneil  to  scc  pt  charge 
lids  will  b>-  the  ligure  lor  1W.1,  It  is  said  in  some  of  thcetiglneuringworksot  tlicUsnhattaii finch Im- 
qoartere  that  i-ven  lower  |irk.-«  will  lie  reachiil.  j  P'ovemeutCompany.  tin  was  engine.  rforlhcBwer-  ' 
Capacity  is  U'ing  incn-aMsl.  and  st<sd-rail  makers 


p-cognixc  the  aco-taity  of  ndnpting  every  device 
and  expedient  to  nslui!c  tlie  rost  of  raits.  A  large 
immlier  of  new  enteri.ris.  »  have  l«»-n  prescnt.sj 
wilhiu  a  few  wv,  k«.  ov-ring  not  !.•<(  than  one 
thousand  inib  i  of  rucel  in  tin  South.  Suuthwtit 
and  far  Northwest.    The  mileage  cmistruct.sl  this 

war  to  date  is  R.IO0  mibs.  ami  will,  no  douM.  j  nt-wi  ar,i  J*"1'"  rcault«l. 

reiub  I0.8IW  by  Hie  elos-  .if  tin-  year.  Rillrood  i  f",iKuc,,  nn<1  over-worked  mental  and  phyaicil 
dividends  are  in  thi  main  en.  ooraging.  Tin-  last  |  W*'en».  and  the  Te*tl?3=.  norvons,  excitable  nature 
r.  torn-iot  fifty  oi/ht  ron.ls  show  four  earmsl  over  •  hnl1  '"  *urs:uinb  to  death.  Mr.  HorrU  was  a 
50  i*r  colli.,  four  ore:  1'>  per  cent  ,  hk!  twenty- ■  h"l"',ut  n,''n         *"         '■'  '"ver  of  his  profra- 

five  over  81  r-t  .vni.    U  it  Ave  -d  the  entire  tium-  UP  -"  all  vt.bj.s-t*  c,l. 

ue.l«l  wiib  il,  s.-runiil.'nsly  honest,  an  .-anw-sl 
Tn<,<fl"m-fa,  !  and  uotlriug  worker,  and,  in  his  death,  th..  en- 


National  is  to  bo  congratulated  on  ~.  nnng  soabta 
on  engineer  as  Mr.  Vauglm. 

NoirrtiKiix  1'acifi.'  HAtt.hn.vii.— Tin-  duties  at 
the  Insp.srUir  of  Trrlcl, .  Bridge*,  nn.1  lliiildings  are 
extended  to  include  u  supervision  of  all  tlie  iccorda 
of  the  Road  Ur|»arttnent  on  the  wveral  diviiiona 
in  operation,   He  will  ls>  authorised  to  make  such 
•  cboiiges  in  sai-i  rtflius  nnd  iu  Ibe  manner  of  keep- 
however,  ivtjln.sl  by  Mr.  t  .rbin  as  Chief  Engineer  -  [u    ,|„.  accoonts  ns  will  eusure  unlfor.nity  and- 
of  bis  I,  »g  Island  Uailmad  patent,  nnd  it  was  in  !      ^  ,„  |hc  itrnM  „r  ,af..rmalion  respired  to 
hi:,  tuvl.  nt  de  votion  to  the  interests  of  this  work. !  H|IIhl..,laok,in  thctonnspresciil*.!  for  tlicannual 
to  Ihe  neglect  cr  hi,  ,s  i».„al  health,  that  bis  ak-k-        ^     Division  sui.rlntendents,  roidmastera 
A  n.gl..cted  cold,  a  nn(1  tl,hcr  oluccr*  having  chai-gc  of  ir-.ck,  hridg*. 

or  buildings  will  fulimit  all  besks.  record*,  and 


age  of  the  Manhattan  Reach  and  Oriental  hoteU.hm  ; 
would  not  allow  his  nam.  to U- aiusx-iateil  with  tlie  ) 
sea-wall  pr.jttcti..n  of  these  pr.i|»  itie«. 


2t  f«r  iN-ni.  lilt 
tier  sbow.  d  a  decrease  in  earnings 


of  rallroAd 


The  ^ioeerlng  profession  ksss.  mi.,  of  its  m.at  valuable 


accounts  having  reference  tin  ret  i  to  the  ex  .niina- 
tion  of  the  Inspector.  F.  II.  Lewis  and  will  make 
such  additions  or  alterations  thereto  nnd  >ucb 
re|wts  from  time  to  time  as  be  may  .li:ict.  The 
Inspector  will  keep  lu  lit*  ofH  -.•  such  r.sr  i:da  a« 
will  furnish  tbc  <ieiifr.il  Manager  at  a  1  tulips  with 
full  information  in  lefenii.c  to  the  conditio l  of 
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the  track,  buildings  and  bridges  on  the  several 
divisions,  the  number  nf  laborer*  employed,  the 
prices  pnid,  ttie  cost  of  all  structures,  tlie  expendi- 

,th* 

.and 


ENGINEERING    NEWS  AND 


October  21.  l*»a 


Hai-rr,  General  Manager. 


RECEIVED 
WORK. 


Wr  arc  indebted  lo  Mr.  Slickdey,  of  the  tlrni  of 
Carkin.  Kticknev  *  Cm  in.  counselor*,  of  Easl 
Sagmaw.  Mich.,  for  tlie  following  list  of  bid*  for 
building  crib*  and  dredging  *t  the  harbor  of 
Grand  Ma-mi,  Mich.,  opened  at  Milwaukee,  on 
Sept.  S3,  1882,  for  tbe  United  States  government : 


Km-pp  a  uuuo. 

tJH  

«Sf-.|i  PatltroV 
■  I'll,  i  ■ 


Jo*3  H.  Ulll-ll 

-.Icb 
C*  ■  IS  ll*rk*r 

■ftrb  

Oftrfctn,  Mli-nt.  r 

at    (TaUlt,  F.OM 

n  rln*-  ,  Mkrrt 
Vmal.  f.  Hr-ifim 


Awarded  to  Chas.  8.  Barker. 


Messrs.  E.  8.  Cheshrough.  J.  Vaughan  Merrick 
and  Frederick  Qraff.  the  engim  era  selected  by  the 
Mayor  to  report  to  the  Councils  upon  the  water 
supply  of  Philadelphia,  presented  a  partial  report 
lo  the  Common  Council  on  the  19lh.  Tbey  tind 
that  in  snpidyhig  Umcr  levels  of  the  city  the 
existing  machinery  has  Lorn  worked  t->  it*  ut- 
most capacity;  that  at  t'.e  two  largest  steam  work* 
there  is  no  spare  machinery  and  In  ton  others  tbe 
whole  supply  dcjiend*  upon  one  engine  In  each, 
and  that  at  tbe  present  rale  of  nnnusl  increase  iu 
tbe  consumption  there  will  not  Im  enough  pump- 
ing pon  er  during  the  driest  seasons  of  next  year 
to  sufficiently  supply  tin  area  containing  two  thirds 
of  tbe  population,  while  in  1884  there  will  !»•  a 
short  supply  altnust  ihrouglumt  the  whole  cilv. 
Tnev  regaid  the  followlmr-iistued  machinery  arid 
appliances  as  imperatively  needed  for  the  supply 
of  water  to  tbe  city  in  the  summer  of  1888: 

For  the  Schuylkill  Works— Two  15,000,000-gal- 
lon  engines,  to  pump,  one  against  150  ft.  and  one 
against  a  higher  head.  996.000:  two  ranges  of 
boilrrs  and  connection*.  §00.000;  two  fctrring 
mains.  930,000;  completing  48- in.  main,  iwitlv 
laid,  (14,000;  boiler*  ami  engine  house.  940 M6\ 
foundation  lor  same.  910.000;  total.  |3S0.IXH>. 
For  the  Roxbomugh  Works— One  7,.riU(l,U00-gal- 
to  pump  against  SOO  ft.  head,  with 
i  house,  930,000;  removing  old  and 
substituting  two  lioilrr*  and  connection*,  97,000; 
new  inlet  screen  and  dredging,  $8,000 ;  total, 

fun.  oon. 

Distributing  instil*  to  supjilv  Qeriuaiitown  from 
Mount  Airy  Reservoir  to  Maiihelm  and  Green, 
970,000. 

For  tlie  Frankford  Works-Ona  10,000.000-«al- 

tlte",rfC~U-^ta  ,M""P 
gtfTIMATgt  OKTIIK  CXWT. 

The  estimates  given  for  the  engine*  refer  to  the 
Wortliliigton  comp.  und  duplex,  and  tliey  recom- 
mend cylindrical  tuliulur  boilers  at the" 
works,  and  for  the  Schuylkill  works 
ularlxiili-rv. 

"  Your  Umrd,"  th.y  continue,  ••  are  sntisfied  of 
the  gn-at  importance  of  an  early  completion  of  tlx) 
East  Park  Kc*  rvoir,  of  the  nml  nf  a  le*ervuir  at 
Cambria  and  Tnirticth  Mm-ti,  nnd  of  increasing 
tbe  size  of  the  reservoir  at  Mount  Airy.  The  ap- 
propriations for  tlw.se  reservoirs  are  next  in  im- 
portance to  those  for  the  machinery,  for  which  es- 
timates have  been  given.  Expetidittirt*  under 
such  appropriate  his  would  extend  overs-  isritsl  of 
at  least  three  years— lr«;t  to  IKS5.  Following  an' 
the  e-d imait  * of  Ihe  prolwble  cost: 

"E.st  Park  K«wrvoir  and  connection*  -com- 
pleting two  basins,  940V.OUO;  completing  third 
bi.sin.  9300.000:  forcing  mains,  9150  000;  dintrlbu- 
titigmains,  9871.200;  total,  91.197,200. 

"(."iiiubria  Re^civoir  and  couneetio 
9100  0to:  J. 10,000.000  gallon  reaervtiir. 
forcing  and  connecting  mains.  9240.0OO 
tiiig^iains^  9l05,Wt^lotat;JfTO,000. 


75. 000.000  gallon  reservoir.  9i'i".oi>0 
000." 

These  sums  make  a  total  of  92,267.200,  of  which 
the  engineers  say  9847,500  should  be  expended  in 
1888,  971*5,000  in  1884  and  9854.700  in  1885. 

THE  ORAV1TY  PROJECTS. 

"  III  considering  the  .|uestion  of  pres.  nl  supply," 
tbe  repo't  continues,  "  it  should  be  borne  in  mmd 
that  at  least  live  years  must  elapse  before  ft  gravity 
system  such  as  Is  contemplated  by  the  Pejkiomen 
and  Delaware  projret*  could  he  accomplished.  Ai 
least  one  year  wou!d  be  spent  in  making  surveys 
plans  and  detailed  specification*.  Their  discus- 
sion and  adoption  would  consume  another  year  at 
least,  and  tbe  construction  of  tlie  work*  would  take 
three  or  four  years  more.  Thi*  is  a  sufficient  rea- 
son for  providing  for  an  adequate  water  supply  by 
steam  pumping  machinery  and  by  storage  in 
rrsrrvoirs  up  to  1888.  Complete  survey*  must  be 
made  and  reliable  data  obtained  of  the  localities 
from  which  a  pure  water  supply  can  be  drawn. 
An  appropriation  of  not  less  than  915,000  la  sug- 
gested for  such  surveys. 

'-  At  each  of  the  pumping  station*  there  are  now 
two  engineers  of  equal  authority,  who  arc  on  duty 
alternately  during  tbe  day  and  the  night.  Thus 
there  can  be  no  definite  responsibility  or  uni- 
formity nf  management.*'  The  Is  sard  rt  commend 
that  one  superior  engineer  he  placed  111  charge  of 
each  station,  tie  should  in  allcasejbe  rcsiionsihJe 
only  tu  the  head  of  the  department.  They  cou> 
»ider  the  salaries  now  paid  the  engineers  less  than 
the  pay  of  good  mechanics  in  proportion  to  the 
lime  thev  are  on  duty,  and  far  below  what  is  paid 
in  otiier  cities  for  similar  work. 

MIWXIJ.ASCOt'S  M-.KlKs.Tf.NS. 

They  a'so  suggest  that  the  several  pumping  sta- 
tions and  n-serv. tin.  should  be  connti  ted  together 
and  with  the  Purveyors'  and  central  office  by  tele- 
phonic communication.  Tin-  board  have  been 
deeply  impressed  by  the  vital  necessity  of  keeping 
,  out  of  the  inlets  to  different  pumping  well*  a  large 
nn.1  constantly  increasing  amount  of  offensive 
sewage.  Tbey  h.  lievc  •'  that  this  great  evil,  so  far 
as  it  proceeds  from  the  sewer  that  empties  into 
the  Schuylkill  River  at  the  east  end  of  (iirsrd  ave- 
nue bridge,  can  lie  abated  at  an  early  day  and  at  a 
cost  small  in  comparison  with  the  imparlance 
of  the  object.  This,  however.  Veiling*  to  the  Kur- 
vey  Department  ol  the  city,  which  has  also  under 
consideration  method*  for  keeping  the  sewage  of 
Munayunk  and  the  points  below  It  out  of  the  river 
above  Fairmou  n  t da  m .  ** 

Appended  tu  the  report  iss  table  showing  the 
pumping  capacity  and  conaurootioo  for  n  number 
of  years,  and  another  table  showing  the  organisa- 
tion and  wvgea  in  different  cit'es.  In  a  marginal 
note  the  board  s.cr  that  if  the  large  engine  at 
Frankford  breaks  down  there  will  be  a  short  supply 
at  Frankford,  and  if  the  larger  engine  at  Rox- 
borough  or  its  boilers  break  down  a  failure  at  lier- 
msntown  will  he  the  result.  Tho  report  was  re- 
ferred to  the  joint  committee  on  water  nnd 
linance. 


MHIDDE  PROPOSALS  RECEIVED. 


total.  9250- !  AMERICAN'  S.CIETY  OF  CIVIL  ENGINEERS. 


1  be  society  met  Wednesday, 
8  p.  til..  Vice  President  Win. 
chsir,  John  Bogurt,  Secretary. 


The  following  is  a  list  of  tbe  bi.ls  received  fo; 
the  Central  Bridge,  Lowell.  Mass..  Sept.  !W,  I8H2. 
The  bridge  or  3  spans.  158  ft.  7  in.,  center  to  cen- 
t«r  of  masonry.  Roadway,  84  ft.  Two  sidewalks. 
8  ft,  in  clear: 


Oct.  18th,  1883,  at 
H.  Paine  in  the 
Tbe  death  of  Hen- 
rique Harris,  M.  Am.  Soc.  C.'E..  on  Oct.  10th,  was 
announced  and  the  preparation  of  a  memoir  was 
directed. 

A  paiier  by  Henry  D.  BUmden,  M.  Am.  8or.  C, 
E.,  on  the  Core  and  Maintenance  of  frttn  Brittt/em 
was  r.  ad  by  tbe  Secretary.  The  writer  observed 
that  while  many  papers  and  much  discussion  had 
been  published  on  the  detdgn  and  construction  of 
Bridge*,  there  hod  been  little  or  nothing  on  the 
subject  of  their  care  end  maintenance  after  erec- 
tion. Inderal,  there  enema  n  prevalent  idea  that 
once  erected  they  will  last  forever  with  Do  care 
but  an  occasional  coat  of  paint,  and  even  that  is 
often  tmi  attended  to.  A  ch ee  examination  during 
nine  years  past  of  a  large  number  of  bridge*  shows 
constant,  shameful  neglect.  The  fact  is  that  tbe 
immediate  can-  of  bridges  is  generally  left  to  uieu 
who  know  nothing  either  practically  or  theoretic, 
allvof  tl'eir  deeign  ormanufactuie.  The  single  iden 
is  to  screw  everything  up  light  and  to  replace  all 
rivets  without  asking  why  a  rivet  drops  out  sev- 
eral times  in  the  same  place.  Tbe  pa)>er  enumer- 
ated various  caussa.  of  undue  wear  in  bridges;  un- 
even bearing  of  rails  and  ties;  insufficient  freedom, 
of  expansion  gear  often  caused  by  accumulation 
of  dirt;  improper  anchoring  of  fixed  ends;  poor 
masonry;  uneven  adjustment  of  laterals;  uneven 
beanug  of  su-pended  floors:  over-tightening  of 
counters;  corrosion  of  iiou:  false  economy  in  con- 
struct ion  of  floor*  rendering  renewals  very  expen- 
sive: too  large  joint*,  between  ends  of  rails. 

Tbe  writer  also  giv.-s  a  mirolier  of  suggestions  as 
.  to  the  proper  rare  of  bridges,  particularly  iu>i»ting 
upon  constant  iusiai-tioii  and  rrequent  leporti  to 
the  office  of  the  Chief  Engineer. 

The  paper  was  discussed  by  Messrs.  C.  Macdon- 
ald.  S.  II.  Slireve.  Tbos.  Cooper,  Wm.  H.  Paine, 
J.  P.  Duvis,  W.  E.  Worthen.  J.  (J.  Hnnd.  rsoii.  C. 
E.  Emery  and  J.  C.  Campbell.  In  the  discussion 
tlie  great  necessity  of  attention  to  the  care  or 
bridge*  in  use  wsb  forcibly  brought  out.  Inetsuos 
were  mentioned  of  the  Serious  results  of  intrusting 
tills  duty  to  iuixsmpctcnt  men  and  of  tbe  advan- 
tage found  by  the  few  i-urponitionm  now  taking 
proper  incisure*.  Reference  was  made  to  Die 
great  O.rticu  ty  of  adjustment  ill  bridge*  with  parts 
m  cast  and  part  -  inwrought  iron.  A  case  was 
described  in  which  an  iion  rod  in  contact  with 
sulphur  became  se.  ious-y  ixirmded.  It  was  stated 
ti.at  the  ordinary  commercial  suphur  had  an 
amount  of  sulphuric  acid  sufficient  to  cause  rust, 
but  that  when  properly  washed  it  was  safe.  The 
use  of  sulphur  or  lead  for  joint*  was  disctKeed. 
An  ordinary  misappreben>ii>n  as  to  sistle  was  illus- 
trated by  an  iustance  wlien  the  actual  amount  of 
iron  in  tbe  scale  was  found  to  be  but  ..lie  tenth  of 
t  tie  scab-.  The  use  of  lime  whiten  ash  to  protect 
lion  was  considered,  and  instanc.  s  of  its  got  d  effect 
weie  mentioned.  Mr.  J.  C.  Canq  bell  mrntinncd  a 
case  where  he  uncovered  1.000  ft.  of  cast-iron 
water  pipe  and  found  it  perfectly  free  from  rust, 
it  having  i«en  well  whitewashed  many  vet.ts  pre- 
viously before  laying.  Mr.  Jos.  P.  Davis  inquired 
concerning  the  experience  ur  mcmbarswitb  paint 
for  iron  bridges  where  they  were  exposed  to  tlie 
action  of  locomotive  smoke  and  attsami.  He  had 
tried  all  kinds  of  paint  on  the  Boston  bridge-,  but 
had  come  back  to  red  lead,  which.  ' 
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THE  HISTORY  AND  STATISTICS  OF  AMERI- 
CAN WATER  WORKS. 

BY  J.  JAM  X.H  R.  CKOKK.  S.  AM.  SOC  f.  g. 

(C'o«finastl ~/Zmpaae  356.) 
CCXXXXIVIU.— DAUJUt.  TKX. 

Dallas.  Texas,  in  bit.  83"  40'  N..  long.  M  45  W.. 
on  Trinity  River,  is  on  a  bluff  iM  to  30  ft.  aboie 
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ttled  in  1841,  it  was  incorporated  as  a  town  in 
Kit- 
Water- works  were  built  by  TraverB  Daniel,  for 
a  private  company,  in  1878,  taking  the  supply 
ftoiii  a  u  ell  'SI  ny  80  ft.,  sunk  in  cmarso  gravel  near 
the  river.  Tlie  'well  la  connected  with  the  river 
by  5IN1  ft.  of  tMn,  Iron  pipe.  The  water  Is  lilted 
100  ft.  int..  a  plate  iron  staud-pipe  15  ft.  in  diam- 
eter and  55  ft.  high,  by  two  Knowles  pumps  ot  80 
H.  P. 

DiMi'iliutton  is  by  10  mil.-s  ol  cmI  in.n  nipi-of 
from  10  to  4  in  diameter,  with  73  fire  hvdmnls. 
45  yaics.  and  500  t.tpe.  There  are  three  meteis  in 
us.-.  Service  pipiv  arc  of  wrought  iron.  Thepopu- 
lotion  lu  1SS0  su-  10.358.  The  dailv  consumption 
in  1811  Has  145.000  callous. 

Tne  works  have  been  purchased  by  Ihe  citv. 
Tin  y  have  ccet  98/.  000.  and  tbe  bonded  debt  is 
970.100.  at  6  per  lent-  mtciest.  The  total  receipt* 
nave  1.  en  j72,00O.  Tbe  expei^vs  in  1S81  v..r.i 
98.000,  and  the  te,elpt-  91»,000. 

The  work*  are  managed  by  a  board  of  three  water 
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roromisrkioet*-  chosen  by  the  Common  Council     Tn  Madiboh  Citt  Watbr  Wot***,  which  err  Mv 
from  their  o«n  number.   The  Superintendent  is  I  built  after  the  plea  or  Cheater  B.  Perl*  sod  under  hi* 
appointed  by  Uin  Cotm  ' 
Henry  A.  Hilee  wan  tho 
conipanv  to  lrvcj.  The 
M.  When 


Carthage,  Missouri,  in  laL  ST  15  N.,  long.  M"  M»» 'lit  The  water 
C  W.,  m  on  Spring  Kiver.    Settled  in  1866.it  ra  "11730  ft-  deep,  from 


earryinir  or  storm  water  In  other*.    As  far  as  csa  _ 

The.  work  judged  by  .  pec  ,n  not  familiar  -lib  the  localltlea,  toe 

ed  about  Juljr  let    1  he  pipe  laying  wai  reasoning  In  the  report  la  found  and  the  conclusion* 

._  ou  Hie  ad  mat.  toere  beiug  l!i  mile*  in  all.  justified  bv  tbe  reasoning.    Some  of  Una  rain  weler  can 

u  i»w  h-lng  tested  Til-  bulldTiiu  and  machinery  be  carried  off  by  nature!  channel*  and  it  la  aenaltxy  ad 

are  nearly  c  .mploted,   and  Urn  regular  anpplv   for  - 
ordinary  purpose*  wid  be  commenoeo:  on  or  before 


rued  that  roof  and  yard  water 
the  sewers  and  street  water  wbk 


IKK  W.,  It  on  Spring 
incorporated  as  a  city  in  1874. 

Wau-r-worka  were  built  for  a  private  company 
in  ISctl-S.  by  John  M.  Slaney.  taking  the  supply 
from  Spring  River.  The  water  is  passed  throned 
a  filter  of  stone  and  gravel  25  by  50  ft.  and  12  ft. 
deep,  and  is  pumped  by  a  Kno'wles  pump  of  I ' , 
million  iralluna  dailv  rapacity,  to  a  heigh'  of  ITU 
ft.  into  a  auud-pipe  uf  plate  iron  8  ft.  in  diameter 
and  70  ft.  high,  on  ground  TO  ft. 


n  pipe  of  10 
ranta  and  0 
The  city 


Toe  water  supply  H  obtained  by  artesian  detritus  should  be  kept  out  of  the 


above  the  city. 

The  ordinary  pressure  II  the  main*  is  40  Itm.  and 
the  fire  pressure  90  lbs. 

Distribution  is  by  7  miles  of  cast- 
to  4  in.  diameter,  with  50  fire  h 
gates.   The  number  of 
pays  |A0  per  year  for 
axe  o!  wrought  iron. 
The  population  in  1880  was  4.210. 
The  daily  consumption  in  lfWl  was  150.000  gal- 
loo*. 

The  capital  stock  of  the  company  is  (60.000. 
The  works  have  cost  (43.000  and  the  bonded  debt 
is  (.V>,000. 

Tue  receipts  in  1881  were  (7.500. 

David  S.  Tnomas  is  the  President  and  Super- 
IntePdent.  and  C.  L.  ~ 


(to  be  cojjtixtjkii.) 


WESTERN  SOCIETY  OF  ENGINEERS. 


The  155th  regular  meeting  was  held  it  4  r.  «. 
Oct.  8,  in  the  rooms  of  the  Society.  Mr.  Beneaette 
Williams  was  called  to  the  chair,  and  Mr.  Liljen. 
crantz  wa>  appointed  t  >  act  as  Secretary  pro  Itm. 
Tiu*  following  genth-men  were  elected  members: 
Mr.  John  J.  McV  Chief  Engineer  Detroit, 
Liaiiog  «  Northern  K  ulr  >*>!,  and  Mr.  Charles  S. 
Pease,  (J.  S.  Civil  Assistant  Engineer,  Council 
»  uff<,  la.  Mr.  D.  J.  M  t.  Engineer  of  the  Chi- 
cago Cay  lUilway  Company,  read  a  paper  on 
"The  Chicago  Cable  R  tails."  The  paper  wan  illus- 
r  a  number  of  drawings,  and  was  subae- 
iHsed  by  the  members,  among  whom 
Mr*.  Wright.  Engineer  of  the  North  Chicago  City 
Railway,  endeavored  to  demonstrate  ttiat  the 
horse  railway  is  equally  che  ip,  furnishes  as  rapid 
transit,  is  leas  dangeroua,  and  gives,  all  considered. 


*p,  from  the  Potsdam  mndalone,  the  water 
Bowing  naturally  to  a  lev  1  shout  8  f:  above  Lskn 
Mendota.  The  trial  well,  5  in.  diameter,  waa  tested  by 
pumping  to  a  dally  capacity  of  hiatal  500,000  gallons 
per  day.  Two  Hin.  welH  see  to  lie  Nunk  to  the  same 
depth  to  complete  the  supply,  and  a  pipe  Is  to  be  run 
into  the  lake  for  fire  purpose*,  when  necessary  to  have 
mors  water  than  the  wells  will  afford.  The  construc- 
tiau  of  the  stand-pipe,  which  la  to  le»  H  fi,  in  diameter 
and  175  ft.  high,  will  he  pot  off  until  next  year.  The 
total  cost  of  the  work  done  thfo  year  will  be  over 
1 1100,000. 

Mori  Water  fob  Washixgtos,  D.  C.-Tbe  project 
wbmitxed  by  Major  Uarrett  J.  Lydecker,  Corp*  uf 
I  Engineer*.  IT.  H  A  .  to  the  Chief  of  Engineers  regard- 
■  lay  the  work  of  extending  the  Washington  aqueduct  as 
provided  by  the  act.of  July  IK,  18821.  was  forwaroed  by 
I  General  »  right  to  the  Secretary  of  War  for  bn  sctlon, 
]  and  was  approved  oa  Tuesday  by  Secretary  l-locolti. 

Msj  yr  Lydecker  explains  what  bas  been  done  In  the 
1  way  of  survey*,  and  suggests  thai  a  tunnel  from  the 
.  distributing  reservoir  to  the  proposed  reservoir  on  the 
heights  near  Sixth  street  will  accomplish  the  d*aured 
j  mull)  in  the  moet  subatantial  manner  at  the  least  cest 
i  end  the  shortest  time,   lie  thinks  there  Is  no  doubt  that 
j  the  tunnel  can  re  mad*  through  aolid  rock  la  a  direct 
line,  and  its  construction  would  he  a  simple  piece  at 
|  enituieennE  work.   The  tunnel  will  be  81,400  feet  lone, 
requiring  snout  v*\£>0  cubic  yards  of  excavation,  at  a 
proosble  cost  of  about  loUO.OOU.    The  total  appropria- 
tion arailable  under  the  bill  Is  |1. 1711,979.80,  ot  which 
SoDO.&M  56  is  for  the  ex'eosiuu  ot  the  aqueduct  alone. 
A  tunnel  will  be  preferable  to  a  surface  conduit,  as  It 


Tbk  Muaiuirn  I.«vxas.— Vicxablko.  Miss,  Oct. 
10  — Work  ia  about  to  he  eonimeuced  on  the  broken 
levees  net  ween  here  and  Memphis.  Keveral  contractor* 
are  In  the  city  to-day,  making  large  purchase*  of  im- 
plements, and  are  preparing  for  active  operations. 

Dam  Kei.bhxr  is  employing  twenty-eight  men  In 
tiuilding  a  wing  dam  in- the  Mii«lsalp|4  River,  on  gov- 
ernment contract,  five  miles  below  Jiurlingtou.  and  at 
be  la  fnrnbhinx:  rock  for  ice  breakers  st 
Qulncy  t 


A  CiRrtMiATE  or  I.vcoRrouATtox 
TOW,  Oct   18  — The  Board  uf  llailrned 


bas  refused  the  application  ot  the  New  York  A 
Inland  Railroad  Company  f..e  a  rertilleal*  ol  lect 
lion  because  the  capital  stock  hs.  no:  been  nib 


GENERAL  INTELLIGENCE, 


t  and  ore  ■ 


<  mi  lirau  or  isreresr  Ikal  ~r  »•  ranusaml  aa. 


OAS  AND  WATER. 

Mbsbr*  J.  A.  CijOcd  &  Co,  have  seourad  the  eon 
tract  for  Riding  woter-woik.  at  Randolph,  K.  T.  The 

town;  Eravitr  .yatem;  eleralBU  of 
180  ft. 

Vorxo  to  Build  Watxr  Woaas.—  The  people  of 
BeUefoutalue.  Ohio,  at  the  last  election  voted  In  favor 
ot  building  water-work*  at  an  estimated  cost  of  tao.OiJO. 

 The  gas-works  are  now  owned  by  the  city.  The 

streets  are  aU  lighted  out  of  the  net  earnings  of  the 
work*  aid  gss  furnished   to  otmsamera  at  $  I.  SO  per 


The  project  of  the  Cincinnati,  Oreen  Ri 
vllle  Railway  Company,  to  construct  a  n 
Ring's  Mountain,  ou  the  Cincinnati  Southel 
vllle,  on  tbs  line  that  waa  surveyed  and  perUsily 
graded  lor  the  Cumberland  A  Ohio  nstd.is  taking  shape, 
avoids  compbested  engineering  dimrulaee  and  eaten-  and  it  la  expected  that  active  operations  will  be  begun 
lire  excavation*    Be  reccomioruds  that  the  work  be  within  the  nest  thirty  dsys. 
done  by  hired  labor,  but  Itm  ii  not  approved  by  Ueneral 


Wright,  and  the  question  la  left  for  future  ac  duo.  Trial 
ahafts  will  be  sunk  by  Major  Lydecker  to  determine 
whether  solid  r:s;k  wdl  be  found  awng  the  whole  Una  of 
toe  protaewd  tonneL  Plana  for  raiting  tbe  Ureet  Falls 
dam  »ill  lie  so  bail  tied  beraafter 

Is  your  isstss  of  Oct  7,  1883,  page  354,  you  give  at 
credit  tor  having  contract  for  water-worka"  at  Lyons, 
Otuo.  This  u  a  mittake;  w*  have  a  contract  at  AUiauce 
Ohio.  Your*  triiry, 

J.  A  Cloud  A  Co., 

is  Wall  street.  N.  Y. 


Thb  At'STis,  Ma.tkato  A  St.  Clocd  Railroab. -- 
The  Austin  TrTtnM-rijtt  gives  the  terma  of  the  contract 
for  bolWlng  tbe  Austin,  Meukato  A  81.  Cloud  Railroad: 
"The  New  York  l.'onstrucuon  Company  is  to  build  tlte 
entire  line  of  about  190  miles,  between  the  lows  Htste 
Line  and  84.  Cloud, within  two  years  from  Use  IG.IHkv. 
Tbe  only  oonilitlons  are  that  bonuses  equal  to  tl.OUU 
per  mUu,  in  the  aggregate,  shall  be  voted— or  tn  other 
words,  the  company  expect  AaOO^Xki  in  bunds  for  the 
entire  line.  The  company  will  ask  of  the  city  of  Austin 
e".ti,0i.i0,  and  It  Is  expected  our  cttixona  will  have  a 
'  chance  to  vote  the  bonitt  on  general  election  day. 
Propo-lbutu  and  paper*  are  being  prepared  by  Director 
Page,  aud  tbe  proper  notice*  which  the  law  requires  will 
soon  be  posted  * 

Will  User  II.  100,000  Bosoe  —  A  not*  from  Phils 
delphla  dated  the  17th,  aays:  A  proposition  to  Issue  II,. 
lOU.UOO  bonds  waa  adopted  at  a  meeting  of  stock  hold- 
ers ot  tbe  Susquehanna  A  Delaware  River  Railnaul  to- 
day. It  is  also  proposed  to  build  a  line  8O0  miles  long 
from  Harrisburg  to  the  Delaware  at  Portland  or  BetvT- 
dera  R  B.  Osborne,  the  engineer  of  the  railroad,  read 
a  report  in  relation  to  the  section  between  Blatitistoo 
and  KetlaJlar  Station  on  the  Lehigh  A  Lackawanna 
adopted  sad  it  waa  ordered  that  the  ne-xaaary  plan*  and  I  branch  ot  the  Central  Railroad  of  New  Jersey,  a  clistaaos 

*  of  thirteen  miles.   It  !■  stated  that  lbs  bouuliig  of  the 
I  road  met  with  warm  encouragement  from  tbe  owtieri  of 


Nbw  Watbr-Wores  IB  Irdiaka.— The  city  of  Jef- 
ferenoville  la  bull  ling  water- works  to  oost  $75,000  or 
IfSj.uoo.  Orvmn.ls  upon  which  to  erect  tbe  stand  pipe 
snd  englne-bouei  have  beeu  purchased  at  Port  Pulton, 
a  suburb  of  Jefferson  vdle,  and  the  pi  pea  for  the  works 
are  being  delivered  upon  the  streets  of  the  city. 

Thb  town  of  SwsmpaonU.  Mass,  hss  voted  to  take 
water  from  Lynn.  M  on.,  and  has  appropriated  $-1,000 
for  rapes.  The  Lvnn  Waw  B^ard  orfrir*.!  So  riicitlwh 
water  f>ir  tire  purpose*  for  1103  per  year  and  to  charge 
the  Lyon  rates  tor  oooneeiioo*  for  domestic  purposes 

PVLLMAJf,  111 .  consumes  shout  800,000  gallons  of 
water  daily. 

Socth  AxaROTOw  to  Rats  a  SrrTLV  or  Water — 
Abi.vutow.  Mass.  Oot  la— South  Ahingtoa  held  a 
largejy-atuiodel  meeting  bvnlrhl,  William  P.  Corthell 


o<  Hell  Gate  t.y  elec- 
m mending  lUU«t'.  Point  as  the  best  avail- 
the  electric  light  tower;aiao 
the  tower  be  constructed  of  Iron,  with  a  height  of  S50  ft, 
and  to  contain  tights  ot  DO.OOO  candle  power  to  be  dis- 
played from  sundown  to  sunrise.  Tbe  report  was 
adopted  sed  it  waa  ordered  that  the  lie.  (Slur y  plans  and 
specifications  for  the  tower  snd  mscbinery  be  prepared 
at  one*.  Proposal!  for  the  work  will  be  advertised  for 
as  soon  as  the  nccoasary  paper*  can  be  prepared.  II  was 
a  bo  derided  that  all  the  machinery  to  he  employed  In 
thu  tower  be  duplicated,  so  that  in  case  of  accWsnU  to 
any  part  of  the  machinery  it  can  be  immediately  re- 
placed. 

Tax  Largest  Cable. — The  cahle  which  the  Baltimore 
A  Ohio  Teaegrapb  Company  laid  Sept.  B6,  acmes  the  Nsr- 
rows  at  the  entrance  of  New  York  Harbor  is  believed  to 
be  the  largest  Table  made  III  thai  country.  It  contain 
conductors  of  No,  14  copper  wire.  Insulated  with 


it 


ksrlUAjjad  wi    i  I   

ah  I 

River  Bridge,  the 
■a  u:  fitalen 


slate  quarries,  and  that  tbs  President  of  tbe  Lcbtgb  A 
Susquehanna  Railroad  bad  given  one  of  the  engineer* 
of  the  Susquehanna  A  Delaware  River  Railroad  to  un- 
derstand that,  in  the  event  of  competition  with  the  let- 
ter road.  Ills  company  would  mas*  s  traffic  contract 
with  It 

PROoaxasor  tbs  C  as  aba  Pacific.— W.  C.  Van 
Home,  general  manager  of  tbe  Canadian  Pacific  Rail- 
road, asyt  there  Is  about  1.B0O  miles  of  that  road  com- 


pleted, snd  there  la  yst  2,M&0  miles  so  be 
work  ia  b 


sin I 

Hi 


the  Narrow* 
acroaathe  Kill 


.  diameter  I  *  in-  sod  weight  8,600  pounds. 

le  by  tbe  Kent*  Compaav,  si  rieymottr.  Con-  ! 

Telegraphic  .v.mrounlcstion  with  the  West  " 

taujtfth«-to  bee^ttm^^^ cables  tcroe  tba  * 


_by  U. 


Mouse.  III.,  is  talking  of  the  electric  light 

A  New  Cablr. — Ottawa,  Ont.  Oct-  18. -Next  sum 
mer  the  government  will  lay  s  cable  under  " 


ofOntariu!' 


Moderator,  the  m  in  iaaue  being  the  oonslctwatioo  of  tile 
report  of  th-  com  n  ttee  oboeKi  In  regard  tn  protection 
1  for  s  water  supply.  After  nearly  two 
n  it  was  voted  that  tbe  followtou  plan  be 
coed  an  cxpmiitura  of  IS-l, 00  > :  To 
-  fmm  Hibtrt  Pond  into  an  iron 
■  80  ft.  in  diameter  and  00  ft,  blirh,  on  TlUsoa 
Hill,  and  n  lav  ab  iut  seven  miles  of  pips  to  carry  the 
water  through  the  town  for  the  Fire  Department,  fam- 
ily snd  tnanufacturinE  uvs;  to  purchase  throe  boso 
carts.  l.HUOft  of  ho*,  two  Rarkne-a  extioeuisher.. 
vlUag*  aias.  with  three  nulldio*.  for  ks»ping  the  same. 
It  waa  also  voted  that  the  present  committee  inv,*ttgata 
l  ou  the  msltar.  and 


rior,  conttectlug  with  tbe  telearaph  system  of 

The  MlbLAJlD  TXLEmoss  Co.  have  eatabllsbed  tele- 
phone elchaiwre  at  Belletontailir.  (J.  About  1UU  ■aib- 
scribers  at  present  and  number  steadily  uirreasinK 
Connections  bsva  just  been  completed  with  CmcinnaU, 
Dsvton,  Hpnngfleld,  Xenia  snd  other  neighboring  cities 
and  towns 


STREETS,  DSLALNAOE,  ETC. 


Watrbburt  Scrvxt.— Tbe 
Wsterbu 
city  tnwi 
Uonng.  r 
Hering-» 


RBl'RT  aHWIEl.— Tbe  sewer  commneloners  of 
iry.  Conn  .  procured  plaiM  for  sewerage  of  tbe 
a_EH.«  C.  ^wj^-  k.  .a* ^..tori.  andRoiloir* 

plan  snd  n^rnnse'oded  i^fJr  a£jpli<m^  This 
pun.  as  atiDws  from  Mr.  Herings  v  ry  lucid  report, 
provide*  f..r  Ui*  prweot  dhs-hurge  of  the  tewage  ' 


!□  re^iri 

report  at . 


to  ail  the  lent  bearing*  t 


augatuc* 

of  tbe  oul 


rivers, 

outfalls  as  will  admit  of  tbs  future  inter 
Ceptlou  of  tbe  aewajre  and  its  conveyance  to  ground* 
below  the  city  adapted  tor  purification  by  Irrigation, 
when  tbe  volume  of  sewas-e  aball  h  ive  become  suroclent 
to  pjliute  tbe  streams  The  topography  bas  been  care- 
fully studied  by  tbe  engineer,  with  the  result  of  recom 


advancing  three  and  a  quarter  miles  per  day  on 
be  main  line  west,  sad  from  one  snd  s  half  to  two 
mdes  per  day  on  the  branches.  There  will  be  860  miles 
ot  branch  mad  In  operation  tblsfalL  To  do  tbe  work  of 
construction  sod  to  operate  the  hue  requires  the  help  of 
10,000  men.  Ot  the  force  5.300  are  ui  the  direct  cm 
ploymeot  of  the  road,  snd  the  others  are  under  con- 
tract. The  pay  of  the  laborer*  working  for  the  road  la 
$U  per  day.  Those  employed  by  the  contractors  receive 
g£*o  per  day.  Thu  force  will  be  kept  at  work  unul  Nor. 
I.  There  has  beeu  no  firkneea  among  the  men  this  sha- 
wm and  all  are  young  and  hearty.  A  part  of  tbe  labor- 
era  will  probably  go  south  this  winter.  Tba  company 
has  s  contract  with  *  number  of  them  to  return  th^in  to 
tbe  boundary  line  free  of  cosv— £scAanov. 

Tub  Mtssissirrt  Valley  R.  R  A  special  from  Vlcka- 

bont.  Mis*.,  say* :  "  Work  oo  the  Mi»i».ipH  Valley  Rail- 
road  south  and  north  of  here  l>  pr.^rrineiiig  rapidly. 
Tbe  contrartor*  have  a  tores  of  r*»  men  sad  U0  tea  ma 
working  the  cut  through  the  dividing  ridge  between  the 
Big  Black  River  and  Bayou  Pierre.  A  const  ruction 
train  is  now  laying  steel  rsli*  routh  of  the  Big  Black 
River.  Two  engineer  parties  are  locating  the  tine  be- 
tween Raton  Roug*  and  l*ort  Oihson,  working  from 
each  point,  and  tbe  oonuaot  for  the  construction  ot  this 
section  will  be  let  ss  soon  as  the  line  is  located.  North 
of  Vlcksburg  liO  miles  of  the  road-bed  has  been  com- 
pleted, and  a  Urge  force  ia  at  work  construcUng  a 
bridge  over  the  Yaaoo  River." 


Tub  Nebraska,  Topaka,  IcJa  snd  Memphis  Railwav 
iniisuiy  has  been  reorganised  sod  tue  following  offl 
■r.  cbwen  :    PresWeJit,  A.  Q.  Clarko.  of  Chicago  i 


Vice  Pmutlent,  H.  M.  Clarke,  of  Chicago; 
Qoneral  A.  Bowrlns  of  lola,  Kan.iOeneral  Sihcitor'. 
J.  H.  Richards,  of  lola,  Kan.;  Director*— T.  W.  Que*, 
R  C.  LVveraox,  A.  8  Johneon.  Topok*  ,  C.  H.  Martin, 
Oirard,  Kan.  :  R.  K.  Clarke,  W.  H.  Clarke,  a.  W. 
Ransom,  of  Chicago,  snd  all  tbe  officers  named  above. 

'  was  let  St)  B.  E.  Clarke  <g  Co  .  of  Chli-ago, 
0  mUea  ef  aas  road  truss  loan  to  Topaka, 


uiyiiizeo 


by  Google 
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which  will  complete  tbe  Hoe  from  Olrerd  bar*.  The 
work  of  ccjnalructinn,  ft  Is  said,  la  to  commence  at  ooce 
and  will  lie  pushed  vigoroml  r,  with  the  expectation  of 
having  the  road  completed  Co  Top*  ka  by  October  1, 

isxa 

Prthirehs  ix  Mexico. — We  have  received  items  ah 
follows  froui  the  City  of  Mexico:  ilmnl  works of  pub- 
lic improvwneot  were  fomielly  begun  in  this  city  and 

in  th«  interior  on  the  164h.  The  railroad  from 

Poetd*  to  Ban  Martin.  Texinetucau,  «u  opened  to 
trofHc  amid  the  (mat  rejoicing  of  tfao  people  of  Urn 
adjacent  country.  Traffic  wow  begun  on  tbe  Mexi- 
can <  eotrol  Railway  from  Hi  Paso  through  to  Chihua- 
hua, and  the  line  on  (he  Merida  and  Calkinl  Railroad 
was  opened  oa  far  as  toe  *•  hacienda,"  af  Chansmkin. 
and  on  the  soma  day  work  was  begun  on  the  collstrue- 

tlon  of  a  street  railroad  in  8an  Jusn  del  Rio.  The 

railway  program*  here  al  present  fet  resnarksble.  A 

t  'Ingram  received  lately  announces  that  the  AILeia  Rail- 
load  will  he  completed" to  C'ullacan  In  the  16tbof  next 

marl)!.  It  is  stated  that  the  railroad  from  Cam- 

perbe  to  Lnrma  will  also  be  completed  by  tba  end  of 

IVtober.  Work  is  being  pushed  with  great  energy 

on  the  National  InteroecojiR-  Rallroa/1-lbe  narrow- 
gauge  Una  to  connect  this  city  with  AlTorado  on  tba 
Oulf  and  Acapulco  on  the  Pacific,  An  excursion  party 
composed  of  400  person*  celebrated  lately  the  eoan- 
psetton  of  III*  Mexican  National  Railroad  to  Monterey 

bv  nuking  a  trip  to  Kuevo  Laredo.  The  Mowing 

work  la  reported  on  the  Irnlo  Railroad,  which  is  ulti- 
mately to  extend  through  the  State  of  Puebla  and  form 
conned  ions  that  will  constitute  a  new  line  I"  Vera 
Crui:  SI  kilometers  from  this  city  to  Reyes,  SI  kilome- 
ters from  Reyes  toTexeoeo  and  1H  ktlomoters  from  Tex- 
coco  to  lrolo'eomphrtad  ;  15  kilometers  arepUxt  comple 
tad  beyond  bote, 'arid  work  is  active  on  the  next  o  kJkim 
Otero.    The  line  from  Irulo  lo  Tepetlaxtnc  I*  alio  un- 


Miitlsternf  Putllc  Works  for  the  supplv  of  1«,&00  tons 
of  steel  rails:  Bolckow.  Vaughan  ex  Co..  Eaton.  1867. 
H7e.  per  too ;  Cockerlll.  Belgium.  I«W.  65c  ;  Borhum 
Vereln.  Germany.  18SM.  4Bc .:  Oule  HotTuuuge  Hutte, 
Germany,  |s3f.  lata- ,  ;  Kru|>p,  Ovrmonv,  174f  OOr, , 
Anm  Hirer h,  Austria.  IH,M, :  Moss  Bay  Hematite  Iran, 
Ac.  Company,  1731  .Vic.:  Union  Dortmund.  USf.  60c. 
Bolckow.  Vaughan  A  Co. '»  tender  was  thus  distinctly 
below  those  of  the  other  competitors,  and  Mi*  Curteraf 
Finaarur,  tn  noting  the  tenders,  adds  that  not  only  are 
the  English  roils  the  cheapest,  but  that  in  quality  also 
they  nirpam  tbow-  of  any  other  country. 

TUNNELS 

HriMsox  Riven  Tnnrgu — Work  on  the  Hudson  River 
Tunnel  is  being  steadily  pushed  forward,  arid  by  Nor. 
1  tbe  large  air  ts>mpres«or  now  building  for  the  tunnel 
by  tbe  Clayton  Steam  Pump  Works  of  Brooklyn.  N  Y. 
itiire*  of  whose  compressors  bar*  been  used  sine*  th* 
eorumcnooment  of  the  tuunell,  will  be  placed  in  position 
and  working.  This  air  compressor  is  of  the  Clayton 
Improved  Duplex  pattern,  having  two  SKJ-ui.  diameter 
steam  cylinders,  two  24-1n  diameter  nlr  cylinders  ami 
80  in.  stroke.  It  is  80  ft.  In  length.  10  ft.  in  width; 
weighs  •»  tons;  awl  itn  working  capacity  is  3.750.000 
cubic  feet  of  air  por  S4  hours. 

CANALH. 

The  French  engineer,  M.  Laurent,  hat  received  the 
permission  of  the  Austrian  government  to  make  a  canal 
joining  the  emnl!  Onlleian  River,  tbe  rlau,  with  the 
Dniester,  which  will  complete  the  water  communication 
between  IMntxic  and  Odessa.   Tba  undertaking  is  a 


dec  oonanructkm.  The  leapartrnrnt  of  Public  Work* 

has  exteDilrd  the  time  for  making  tbe  surveys  of  the 
railroad  from  flan  Lois  Potcai  to  Aguoscal^nte*  six 
months.  On  Ibe  railroad  from  Tnmplco  to  Ban  Luis 
Potest  lrlA  kilometers  of  tine  have  been  located.  96 
kilometers  cleared  of  undergrowth  and  48  kilometers 
completed.  There  is  much  activity  displayed  on  the 
Guanajuato  branch  of  the  Mexican  Central,  and  it  is 
expected  that  It  will  be  opened  for  traffic  about  the 

KOth  of   next  month.  A  train  conveying  Messrs. 

Hinchman,  Buchanan  and  IbarroSe  weat  out  on  the 
Mexican  National  Railroad  on  tbe  lltth  as  far  as  Puerto 
Mellon,  186  kUosnelers  from  this  city.  An  immense 
crowd,  cnropisvd  of  tn*  icjddects  of  the  Hirrouridlllg 
towns,  bad  assembled  Id  greet  the  arrival  of  the  train, 
and  great  enthusiasm  was  manifested.  Tho  ciuz-ns  of 
Tlaiwijtbun  presented  a  Mexican  flag  to  the  company: 
lewring  the  following  inscriptions.  On  the  green  «trlpe 
"Viva  el  progreso;"  on  the  ehll*:  •Tlapulshua  and 


vicinity  congratulate  toe  company  on  rei 
de  Me<llna  with  I belr  engine," ond  on  the 

gg 
Tbe  pi 


on  reaching  Puerto 
on  the  red:  "  Tlspu- 
diitriet  of  MarnvsU's  to  tbe  Company  Sullivan, 
of  Ita  railroad  progress.   September  IB,  18*3. 
nod  is  reported  to  be  solidly  built  and  in  good  con- 

j,  The  regulations  praxxaed  by  tbe  govern - 

I  for  the  management  of  railioads  have  become  a 
nutter  of  deep  Interest  t.i  these  entrrnrlwa  " 
which  contains  no  leu,  than  301  articles 
almost  everything  that  concerns  a  ratlrus 
rigtit  of  way  to  the  tame  of  baggage  checkj 
that  the  rules  are  bawd  on  those  enforced  b 
company,  which  framed  them  for  tba  gtud 
own  staff,  not  i 
use  eleewlssre- 

Tux  Sr.  Pact,  EasTra.a  Sc  Gra.nd  Trctse  Rsn,- 
WAT.— At  the  annual  meetiug  of  <he  8t.  Paul.  Eastern 
ani  I'-raod  Trek  K.il.sv.   le  M   In   ftiipp  e-a  Tails, 

Wla.tlie  report*  of  the  President  and  Superintendent 
Twenty  miles  are  In  progrwe  of  eon- 
Ownto,  a 


._  I  the  first  ten  miles  from  tJwnto, 
tlon  with  the  WiscoDMii  &  Michigan  rood.  Is  ready  for 
the  rod.  President  Pound  reported  the  purchase  slid 
shipments  of  the  first  1.000  tons  of  roll  snoVaU  material 

Ta»  r"on«rr  Citt  South x».v  Railwat  ox  Iowa  has 
chaiwd  Its  name  lo  Chicago,  Iowa  &  Dekct*  RoiIu-ot 
C.Motuny.  The  road  is  now  being  built  from  Oifford. 
in  Harden  County,  to  Forest  City.  In  Winnebago 
County,  eighty  mile*.    Trojk  Is  already  laid  to  Elders. 


BRIDGES 

Railroad  Bridge  Rrbitilt. — The  Mexican  National 
Railroad  Company  completed  the  recooet ruction  of  Its 
brtdspi  across  the  Rio  Grands  at  Laredo  on  the  11th, 
thus  restoring  rail  ocramanicati''.n  between  tba  re- 
publics, which  was  broken  a  few  weeks  ago  by  high 
water.  The  bridge  ha*  Ho  spans,  each  SO  ft.  Ieei| 
International  &  Great  Northern  i 
was  also  swept  awny  by  the  same 
begun  to  rebuild. 

Bridges  FnasBXD.— The  B  of  tbe  11  new  bridges  the 
v'lm  limiill,  IndumspiliK,  St,  Lent*  &  Chicago  (Vnnpony 
is  building  between  Sun  man  and  Lawroncehurgh  Junc- 
tion, have  been  completed. 


BTJILD1N0 


The  New  Hcari-orAimnu  of  the  Baltimore  &  Ohl. 
tbe  comer  of  Baltimore  and  Calvert  streets,  in  Haiti 


more,  vnll  be  r 


is  the 

Its  ceo- 


le  finest  Mructureo  fiT  its  purrxse  In  the  world, 
len^'ors  'raw  ceo't  orth^st^of'ts^rniTat^ 


Pamixgcs.  TUAxnc. — It  Is  held  by  wsll  Informed 
rail-  „  I  men  tbat  tm  sre  hajidlod   jklB  at  tV 

Kaunas  City  Union  depot  than  st  any  other  In  America, 
and  the  caterer's  rent,  which  low  t»-n  lo  tbe  neighbor, 
aood  of  ttl,oOO  per  year,  has  been  raised  to  $20,000. 

A  CaBt-E  Road  — There  is  a  pending  offer  to  oonstruct 
a  cable  line  for  street  cars  In  Columbus,  Ind.,  provided 
the  dty  will  grant  *  satisfactory  charier. 

I'Rooanut  o»  Tint  Ofueuos  Short  Lj.ve.— T»i»  main 
line  of  tbe  Onto*  Bhort  Line  is  now  built  Sri  miles  from 
tlw  (oils  of  Hlisie  River,  ami  is  within  M  uuhn  of  Junc- 
tion City.  Owing  lo  the  anorclty  of  ties  the  main  Hoe 
will  not  be  able  to  reach  the  junction  this  year,  and 
probably  will  not  •mid  much  farther  than  they  now 
ars.  From  the  junction  to  i 
miles,  and  the  roid  is  almoit  a 
is  nearly  completed  to  the  juui 
and  Little  Wool  River  on  tl 
work  has  b-en  dons,  with  th 
mile*.     The  bridge  over  1 

nearly  completed,  and  a  great  amount  of  heavy  work 
has  been  done.  In  fact,  more  than  could  reasonably  be 
expected,  owing  to  the  nature  of  thn  country. 

Roar  Completed.— On  Monday  lost  the  final  spike 
was  driven  and  the  last  rail  was  laid  on  tbe  Leaven- 
worth, Topeka  At  rViuthwestem  Railway,  on  its  line  be- 
tween Leiveliwortb  and  Merldan,  where  connectiona 
ore  mvle  with  the  main  Una, of  the  Atehiam,  Topr-ko  A 
Santa  Ke  rood.  With  th*  'completion  of  the  new  hue 
Leavenworth  is  lust  12  miles  nearer  To|e»ka  by  rail  than 
heretofore,  the  distance  by  I-awrence  helng'  <I0  miles, 
while  by  til*  new  line  II  la  only  57  miles. 

I'kicu  ox  Steel  Railm  is  Europe. — From  the 
/roaesonoer  of  London  we  take  tba  fidlowing :  Tlie 
following  tenders  wars  i 


most  costlv  of  any  of  It*  area  In  Bsltim  ire.hu 
trol  location  warranted  tbe  expenditure.  The  building 
has  a  frontage  of  1QS  ft.  6  in.  on  Baltimore  street  and 
104  ft.  4  in.  on  Calvert  street,  and  is  without  doubt  one 
of  the  finest  structures  for  Ita 
The 

d.rl 

and 

No  _ 

thlsidtvobUlneilsnapproprlaUon.waiio.oigl  to  L_ 
a  new  poln-s  station  and  advortissd  for  bids,  but  none 
weri>drccelved  as  itwos  thought  the  fc^datwa.^  alone 

Plattevtlle.  Wis  ,  is  to  have  a  mywc 


Jar  Gui:u>*»  New  Yacht, -  Philadelphia,  Oct  1& 
The  contract  fur  building  a  steam  yacht  for  Jay 
Ouuld  wsa  tbis  afP'riesHi  awarded  to  Cramp  A  Sons,  of 
this  rfty.  It  will  lea  constructed  of  Iron  and  steel,  and 
will  have  steel  boilers.  It  will  be  810  ft.  long,  27  ft. 
boom,  and  16  ft.  deep,  and  will  have  1.500  indicated 
horse-power.  Tbe  vessel  will  be  ready  for  sea  early  in 
the  spring. 

rvroax  Coxtract  CrnYPLETED.  —  A  contract  Is  now  be- 
ing completed  at  the  MonteOo,  Wis.,  quarry  for  1 100,000 
worth  of  stone  for  Chicago  parties  to  be  used  for  paving 


Car  Co.vtract  Made.— Mr.  CL  C.  Wait*,  Vice-Presi- 
dent snd  General  Manager  of  the  Cincinnati,  Hamilton 
A  Dayton,  hai  contracted  with  the  Terra  Hsnta  Car 
Works  fur  100  new  flat  cars. 

GovRRHMEin  Coxtract  Lot.— Bids  were  openrd  in 
the  office  of  the  Supervising  Arohlstrt  of  tbe  Treasury 
on  the  IMth,  for  iron  railings  for  approaches  at  tba  post- 
otfjco  and  court-bouse  building  and  for  floor  lights  at 
Pniladclphia  as  follows:  Samuel  J.  Creswcll.  *o,512- 
80;  Monlev  &  Cjoper,  (5.1140;  Bsrtlelt,  Hayward  A 
Co..  »K,tNih;  J.  a  Steven*.  »5,9ls5;  J.  S.  Thorii.  R»,70U; 
Ptjainlx  Iron  l^ompany.  (5.854.    Tbe  contract  will  bo 


-ded  lo  Samuel  J. 


-II. 


falls  tbe  di. lance  is  il^ 

n  air  hn-.  The  grrdiag 
tlon,  aal  between  there 
brnuob  n«d  oonsldarante 
9Xi>*pUon  cf  about  three 
ttle  Wood  River  is  very 


f  ' 


liatees  of  Hyde  Pork,  Ills., 
of  public  works  woo  instructed  to 
.  hndiro  across  tbe  Calumet  River  at 
eL  Bids  for  finishing  th*  water- 
opened.  They  ranged  from  (58.000 
o  A  Shafsvrd  were  awarded  the  con- 
d  macsdamisiu^  South -Chicago 


ON  THE  CONSTRUCTION  OF  THE  SECOND 
AVENUE  LINE  OF  THE  METROPOLITAN 
ELEVATED  RAILWAY  OF  NEW  YORK. 

(ConrtuaVJ from  yage  385. 1 
mnkca  the  surface  of  the  paint  sxilid  and  of  resin- 
ous appearance,  pieeiesHing  toughness  uud  elns- 
ticlty.  Linseed  utl  docs  not  crack  or  blatter,  by 
reason  of  tbe  expansion  and  contraction  of  the 
iron  with  variation  of  tempcrRture.  Another  im- 
portant rlinrncteristic  is  ita  expansion  while  dn  ing. 
which  peculiarly  adapts  it  to  iron  surfaces.  Tbe 
Metrouobtan  Elevated  Railway  Company  spent  no 
small  amount  of  money  in  experiment  ine  with 
various  classes,  kinds  and  colors  of  paint,  before 
arriving  nt  n  final  conclusion  ;  their  labors  at  last 
culminated  in  tbe  n  of  a  metallic  paint  for 

tbe  first  coat,  awl  a  white  lead  paint  for  tbe  sec- 
ond and  last  coat,  both  paints'  to  be  mixed  with  tbe 
best  boiled  linseed  oil.  and  enough  turpentine  to 
make  the  paint  cover  well  and  facilitate  drying. 
The  following  formula.'  were  therefore  adopted 
and  adhered  to : 

tl.)  Metallic  PAorr. 

•  parts  of  osslled  lloseed  oil. 

I  pari  of  Mrp-raUll*. 

TVs  pounds  uf  "  metallic  "  [ground  Icon  orc>. 
Mode  one  nosed  xj.il,.n  i  :i,7»  II  of  rsiinl,  and  covered  about 
■L',rt  m|uare  feet  si|.  m.i, 

rZ  '  HnjTB  Load  I'aist.  olivoCVjlob. 

av.'i  D-sinds  1 147  4-  kg  i  while  lead 
175  I  79.3a  "  >  while  lone. 

77>      "      (  »4.03   "  I  French  ochre. 
»     "      I  1-TI1   "  1  Prussian  blue. 
1  pound  <    .454  "  I  burnt  mnser 
21  galls,    i  7M.3©  1.)  honed  Unseed  oil. 
Its  "       f  0.078  Li  turpenrunr. 
t    "       (  S.7»  1. 1  hqalil  drier. 
MVI*  751  ponads  (340.64  kg.lor  1H  sallons  tiJR  13  I of 
mlsisl  paint,  sail  covered  about  iiv  square  feet  <7  'n  h  ,  m.l. 

The  iron  work  was  first  thoroughly  cleaned,  rough 
sputa  scra|MMl.  and  such  spots,  tugetiier  with  all 
new  rivets  or  other  raw  details,  were  "tuncbrd 
up  "  with  one  ooat  of  metallic  paint. 

All  the  searos  in  top  ami  bottom  chords,  gaps  at 
brace  joints,  and  all  other  cracks  or  scams  needing 
it,  were  filled  solid  with  Unseed  oil  putty.  Tbe 
lop  surface  of  the  top  chords  was  tbeo  given  one 
coal  of  metallic  paint.  The  etrap-iion.  clips,  fish- 
plates and  under  side  of  msw-tirs,  steel  rails,  and 
guard  timbers,  were  ■■aimed  one  coat  of  tame  be- 
fore adjustment.  All  cracks,  joints,  sun  checks, 
etc,  in  ibe  timber,  were  flllecl  with  putty  prior  to 
painting  with  metallic 
using  tbe  white  lead  color. 

The  track  superstructure  received"  two  coats  of 
metallic  paint.  All  track  work  being  finished  and 
the  whole  structure  complete,  Ibe  final  covering  of 
white  lead  paint  was  Laid  on  with  great  care,  under 
close  inspection,  and  lias  proved,  so  far,  to  be  tbe 
desideratum  for  iron  surface  painting.  The  actual 
cost  of  painting  tbe  structure,  including  tbe  sta- 
tion girders,  but  not  tbelr  buildings,  with  all  the 

lineal  fr* it- 
Trio  labor  account  was  96,,  per  cent  of  tbe  total 

cost, 
While  1 


i  material  account  was  83  *„  per 


of  I 


Form  of  estimate  sheet  of  special  street  pier, 
built  January,  1881,  showing  tbe  exact  construc- 
tion, character  of  material  Tn  excavation,  quanti- 
ties, cuutract  prices  paid,  and  tbe  total  cost  of  the 
pier  as  ready  for  the  column  at  connection  with 
Harlem  River  Bridge,  north  end  of  Eighth  avenue. 
(Soe  Fig.  10.) 

Nature  of  bottom,  silt 

Bottom  stones  set.  2l7  x»'x«"l. 

Bom.  4—10'  4'  1=4  7v  m* 

WAli.TS  s*lMl  lbs. 

Bos*  set,  lwA'sXM  lbs. 

neniilng  i«ra-iT731ll-ll3  4B~l«.0«f»3LB7>-aa.<n  cu. 
Tela 

KxcAvsnos: 
»rtii,  IS  xlJ  xlO  =02.53  „,  jds. 
isMosrark.  M'via'  rii'.m-Tn.n  ru,  y,i,. 
Pit  work,  tr  >:  13'  x  Isf.lB  SO  83  cu.  yds. 
Pilinx.  10 -50- -ISSMIn  ft 

<»M.il«.  4-»  **  ,       ,  !«-»•  ,«  vl>  •  TO! 

fouccets,  ia  >:U>4VJJ,B3.40csi.  ft  Oriltsge 
yds. 
Bsioswnax: 

Hisr.  4  0  '  aq.  vR"  a-  as.  -dr.OES-«l  cu.  ft  (bottom 
stones)    1*  71  eu.  rds. 

Subp».r, »  xS  x7-.14-W«rJ  cu-rda 


At  the  lo)t  meetl 

tbe  superintendent 

I  repare  I  'in.  !  . 

Ninety -secand  s 
works  tunnel  we 
to  (08.000.  Do 
tract  for  grodiiiK  m 

avenue  from  Ktony  Island  avenue  to  Boatb  Park  ave- 
nue for  (ill.090. 

MIBCELLANEOrjS. 

Leadvllle  now  produces  one -third  of  the  lead  made  in 
the  Unlteil  Btates. 

a  L.ntdYrim^ralK'1 55.^^100  of  rteeUol I ^^1^^ 
due- 1  from  tbe  ore  with  half  that  amount  of  coal 

New  York  doctors  hare  declared  against  flat*  and 
apartment  houses  on  tbe  ground  of  health. 

Many  prominent  New  York  society  ladies  are  ill  of 


QuAjrrmos. 


;*)  cu  yds.  Earth  ex..-ovoUon  a 

-  (150   

73.11  "  "    Loose  rock  escars- 

Uoa  A  (3.00  

SOBS  "   "     PHwockiS  t'.l» . ... 
SOo  -lln.  ft  .  ruin/,  ft  (n  So 
Tu-J.-ft  B  it  LJapplaej  •)  (Sioo 

IBSReu  yds  tvtaorete  ©  (5  ixi. 
•jo  ea  ••  ••  Brk4««i»|!ii« 
U.    bottom  stones 

i  (s:  oo  

1   .Base  set  

S3.CBcu.yits.  ReftlUng  ®  (0  10 


(trj.RO 

310-33 
I01.su 
•-•40.UO 
24  ,S7 

»7.00 
SSI  11 


4  00 

h    •  ! 


hot 
stones 
fur  n 
hr  the 
pony 
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TRU8S-BRIUGKS. 

AN  ILLUSTRATED  HISTORICAL  DESCRIPTION  OF  ALL  RXPIRRD 
PATENTS  ON  TRU8S-BHIDQE8,  WHICH  UNDER  THE  LAW 
ARE  NOW  PUBLIC  PROPERTY  AND  FREE  TO  BE  USED  BY 
ANT  ONE. 


By  jr.  B.  BrocA;  Patent  Attorney,  Washinyton,  D.  C. 

The  following  aeries  of  articles  comprise  an  illustrated 
historical  and  chronological  sketch  of  all  the  patents  issued 
hy  the  United  States  Patent  Office,  under  the  above  head, 
which  have  expired  and  are  now  public  property.   Am  such, 
the  ideas  embodied  herein  are  free  to  be  used  by  any  one  so 
disposed.    It  is  not  contended  that  all  of  these  inventions 
are  useful  and  worthy  of  adoption,  for  the  progress  of  | 
bridge  hoilding  sine*  the  conception  of  these  devices,  like 
the  progress  made  in  science  and  all  the  kindred  arts,  has 
rendered  some  of  them  obsolete  and  of  interest  only  as  a 
matter  of  history.    It  is  the  endeavor  to  make  this  class  of 
invention » complete  so  far  as  patented  devices  are  concerned, , 
the  period  of  whose  protection  has  elapsed.    The  govern- 1 
ment  granted  them  a  monopoly  of  their  inventions  for  a  cer- 
tain number  of  years,  in  return  for  which  they  agreed,  as  a 
part  of  the  contract,  to  give  their  inventions"  to  the  world. 
Many  of  them  are  valuable  and  have  come  into  general  use, 
and  will  be  recognized  by  the  reader  as  forming  a  part  of 
the  bridge  construction  of  to-day ;  while  others,  and  perhaps 
equally  meritorious,  will  appear  for  the  first  time  in  print, 
having  never  existed  except  upon  paper  and  perhaps  an  ex- 
perimental model  or  so.    This  is  generally  due  to  the 
absence  of  such  business  qualities  in  the  inventor  as  will 
bring  the  invention  before  the  public  so  as  to  secure  its 
adoption. 

To  bridge  builders  these  articles,  apart  from  their  interest 
as  a  historical  sketch,  will  have  a  special  value,  for  they  can 
readily  ascertain  what  devices  in  bridge  construction  they 
can  use  without  infringement  of  any  patent  right.  They 
have  a  further  value  in  that,  should  they  receive  notice  from 
patentees  to  the  effect  that  they  are  infringing  any  patented 
bridge,  they  can  consult  these  papers  in  order  to  ascertain, 
so  far  as  American  expired  patents  are 
such  is  the  case. 


the  lower  and  upper  chord,  or  crown  plate,  may  be  of  two 
pieces,  with  king-posts  embraced  lietween  them  ;  or  they 
may  Ih>  single  and  put  together  by  mortises.  The  diagonal 
braces  are  angled,  as  shown  in  the  drawing,  to  obviate  mor- 
tising. I  he  inventor  also  designed  placing  a  foot- walk  out- 
side the  main  bridge,  and  projecting  for  that  purpose,  the 
cross-beams  of  the  roadway  to  support  it.  The  arch  sprang 
from  the  abutment  from  below  or  on  the  lower  chord  line  to 
about  the  height  of  the  bridge,  and  was  either  single  or 
double.  The  inventor  claimed  such  an  arch  made  double 
or  single;  also  the  angled  diagonal  braces,  without  tenon  or 
mortise,  and  the  foot-way  outside  the  bridge. 

There  is  no  doubt  that  this  patent,  in  parts  at  least,  was 
erroneously  granted,  for  its  general  features  were  in  exist- 
ence in  bridge  building  before  that  date.  Moreover,  the 
inventor,  in  1837,  filed  a  disclaimer,  disclaiming  the  inclined 
planes  on  the  abutments,  the  angled  diagonal  braces  secured 
without  tenon  or  mortise,  and  the  foot -way  arranged  outside 
the  bridge.  This  disclaimer  is  of  interest  as  lwing  the  first 
ever  entered  by  any  patentee  in  the  history  of  the  Patent 
Office. 


Bcwtw  Tburs  Bridge. 

The  first  patent*  ever  granted  by  the  United  States  Patent 
Office  for  a  truss  bridge,  was  issued  to  Theodore  Burr,  April 
3,  1817*.  The  drawing  shows  its  general  form.  The  lower 
chord  of  the  bridge  was  laid  upon  the  abutments  or  piers 
and  supported  the  roadway.  The  following  quotation  shows 
how  considerate  and  explicit  an  inventor  was  in  those  days 
in  the  details  of  construction  :  "  The  crown  plates  require 
to  be  raised  above  the  floor  sufficiently  high  to  admit  wagons 
or  carriages,  with  any  common  load,  to  pass  under  the  beams 
that  lie  crosswise  and  on  top  of  the  crown  plates."  Both 

Copyright  IMi 

*  rtn  patent  of  Burr'*  wa*  In  fact  preceded  by  other  bridge  patent*,  which  were  I 
onrarlu:i«l«»ly  de*troy*d  by  the  fire  of  1838.    It  wa*  attempted  1 1  re-tore  tbeae 

KtooU.  bat  nil  rffnrU  were  uDnvatllnf .  the  authoritie*  being  unable  to  then  obtain 
.  addrawof  the  patent***.    The  folk ~' 
Chart**  W.  PeeJe.  Jan.  H,  17W7,  Penna 
C boric*  Fowler,  Feb.  »t,  I7»7,  P. 
John  HticEoey,  June  a.  1797,  Mi 
Timothy  PeJiwr.  Dec.  17.  1797. 
Theodora  Burr,  Feb.  14.  1806,  M 
Thorn**  Pope,  ApriJ,  18,1807,  N  Y. 
John  TempVnrjaa.  AujJ.  16;  1808.  Md. 


ToWX*  BRIDclg. 


elftg  reoord  of  them  li  all  that  remain* 
Jame*  Kinky,  June  17,  ISOS,  Feana. 
John  Tempieraw,  March  0,  1810,  Md. 
Joseph  J.  Deyater,  Feb  B3.  1810.  Penna. 
JoaephJew.uu.JulV  1,  lVtl.  P..nna. 
Lewis  Wernwag.  Man*  »,  1812.  Penna. 


\fler  toe  grant  of  Theodore  Burr, 
anted,  which  wore  destroyed  in  the 
nntaii  Blanop.  Jon.  II,  1SIV.  Vt. 


Hunjamin  Connor,  Aj 


treat  Are  and  were  oerrr 


mnor,  April,  2U,  Isli,  N.  H. 
..FetxiSf.  1818,  Va. 
the  foUowini 


,  Jan.  4.  IK*!,  t:*n*d*- 
Met.  o,  18*7, 


Oeorg*  W.  Long,  More  10.  lfWO,  La. 
UrorgeLaw,  Jum>  12,  IKK.  Pa. 
Vt   R.  Lll  Whitley,  Oct.  14.  I  BBS,  Ma**. 


.  it  b  not  loowu 


January  28,  1820,  the  Patent  Office  issued  letters  patent  to 
one  Ithiel  Town.  Fig  1  represents  a  side  elevation  of  a 
section  of  the  truss,  and  fig.  2  a  top  sectional  view  of  the 
same.  Fig.  3  is  an  end  view.  This  drawing  was  destroyed 
by  the  fire  of  l«  vft\  the  original  of  the  present  drawing 
being  made  by  the  Patent  Office  from  the  specification  of  the 
patent.  One  series  of  the  slat  pieces  AA  are  arranged 
parallel  at  an  angle  of  forty-five  degrees  to  a  horizontal  line; 
the  other  series  crossing  the  first  at  right  angles  and  having 
the  same  degree  of  inclination,  forming  an  open  lattice  work. 
The  longer  the  slats  are  in  proportion  to  the  distance  between 
them,  the  smaller  will  be  the  area  of  the  open  work,  and 
the  more  times  each  piece  in  one  series  will  be  crossed  by 
those  of  the  other  series,  consequently  the  greater  number 
of  joints,  and  therefore  the  more  strength  and  less  strain 
upon  each  joint  when  weight  is  applied  to  the  bridge. 

The  timbers  or  chords  B  B  take  up  the  thrust  strain.  J>o 
lateral  pressure  is  exerted  against  the  piers  or  abutments. 
This  bridge  is  designed  to  be  covered,  as  shown  in  fig.  3. 

In  1820  ( Dec.  22),  Lewis  Wernwag  got  up  an  elaborate  design 
for  a  bridge,  shown  by  the  accompanying  drawings,  which  t 
represent  two  modifications  of  bridge  architecture.  These 
bridges  consist  chiefly  in  having  king-posts  eight  to  twelve 
feet  apart,  and  which  are  connected  at  equal  distances  by 
horizontal  string  pieces  and  stretchers  by  joining  them  by 
laps.   The  whole  superstructure  is  made  without  mortise  or 
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tenon.  All  the  pressure  is  exerted  endwise.  The  whole  by  the  introduction  of  thin  plates  of  iron  or  copper  between 
bridge  is  put  together  by  screw-bolt*  in  such  manuer  that  the  heel  and  toe  of  each  main  brace  and  the  steps  in  the 
the  bridge  can  be  stiffened  should  any  of  the  timbers  shrink,  poet  against  which  they  thrust.  A  mode  of  keying  or 
The  design  of  truss  shown  by  the  first  illustration  comprises  we<lging  is  employed  by  means  of  which  the  central  porta  of 
one  arch' on  each  side  of  the  bridge  and  one  or  more  arches  the  truss  frames  of  the  bridge  may  be  elevated  and  sustained 
in  the  centre  These  a.ches  are  made  of  segments  of  two  or  in  case  of  shrinkage  or  extraordinary  compression  of  the 
more  splices  or  plies    The  splices  can  be  augmented,  dimin- 1  timber. 


*  °  -  •   1 1       *  <§m 


ished.  or  changed  at  pleasure,  without  disturbing  the  other 
parts  of  the  bridge,  and  a  small  place  is  left  between  them 
to  allow  the  circulation  of  air  bo  as  to  prevent  dry  rot.  The 
bridge  is  braced  by  iron  stay  rods. 

One  year  afterward,  in  1830,  Nr.  S  H.  Long,  who  iu  sign- 
ing the  letters  patent  wrote  after  his  name,  "  Top'l  Eng'r, 
Brevet  Lt.  Col.,"  designed  a  bridge  which  he  patented  in 
March  6th  of  that  year. 

The  drawing  shows  a  side  view  of  the  truss  frame.    A  B 


This  bridge  was  like,  in  many  respects,  the  old  Carrollton 

viaduct. 

It  was  not  till  three  years  later  that  a  patent  was  issued 
by  the  Office  for  bridge  construction,  when  Augustus  Can- 
field  obtained  protection  for  the  first  iron  bridge  ever  granted 
by  the  United  States.  His  papers  are  dated  June  9ft;  183a. 
"  The  first  upper  Btrings,"  as  the  inventor  calls  them,  or 
the  chord-sections  nearest  the  abutments,  are  firmly  attached 
to  the  abutments  and  to  the  head  of  the  first  diagonal  brace. 


Details  or  Sitjced  CORD. 

is  the  upper  chord,  and  C  D  the  lower,  a  a  are  the  posts  or 
uprights,  (i  (i  are  the  superior  arch  braces,  E  F  secondary 
braces  under  the  second  and  third  post*  from  either  end  of 
the  truss,  b  b  are  the  main  diagonal  braces,  and  c  c  the 
counter  braces,  m  m  are  the  clamp  beams,  and  n  n  the  floor 
timbers.  The  string  pieces  or  chords  are  spliced  by  either 
wooden  or  iron  splicing  pieces. 
The  system  of  bracing  employed  exempts,  so  the  inventor 


To  the  head  of  the  brace  the  head  of  the  flnrt  port  is  attached, 
and  also  the  "second  upper  string,"  To  the  foot  of  the 
first  poet  is  attached  the  first  foot-pleoe,  in  which  rests  the 
foot  of  the  second  brace.  The  head  of  the  second  brace  i* 
sustained  by  the  second  upper  string  running  from  the  head 
of  the  first  brace  and  post.  The  first  foot-pieces  are  prevented 
from  moving  horizontally  by  the  second  lower  strings  or 
chorda,  so  that  when  the  bridge  is  raised  the  upper  strings 
are  acted  upon  by  a  direct  tension  from  the  abutments,  and 
the  lower  chords  from  a  tension  from  the  centre  of  the  span. 
The  floor  timbers  rest  on  beams  supported  by  the  lower 
cross-bars,  and  are  of  either  wood  or  iron.  The  inventor 
says  that  spiral  springs  formed  in  the  rhorda,  w  seen  by  the 


say*,  the  truss  frames 
effected  bv  such  action. 


from  leverage  in  part*  liable  to  be  drawing,  may  be  used  if  desired.  He  asserts  that  such  a 
A  system  of  counter  bracing  is  also  construction  wonld  leave  every  part  at  liberty  to  contract  or 


employed  which  renders  the  truss  frame  unyielding  and  stiff 
when  the  bridge  is  loaded  or  nnloaded  The  main  braces 
and  posts  are  designed  to  be  furnished  with  metallic  bearings. 


expand  without  any  strain,  the  chords  yielding  about  an 
inch  to  two  1 
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TUB  HICTOriY  AND  STATISTICS  OF  AMERI- 
CAN WATER- WORKS. 

BV  J.  JAMKM  K.  CROE*.  H.  AN.  HOC.  C.  E. :  at.  IX-T.  (.-.  E. 


wafer.    Serrice  pipes 


daily 


ir.WiNiHif  /rum  900.) 

(VCXC  —  CyMDKX.  X.  J. 


in  Int.  3D  57  N..  long.  75' 
J.  <m  the  Delaware  Rl.-cr. 


.  New  Jersey 
IV  W..h„„M'Hcn« 
opposite  PhlladclpliiH. 

It  was  incorporated  us  a  city  in  18.11. 
Watcr-woik*  were  hnilt  bv  "a  private  compmr. 
alM.ut  Irtll).  nftcrplaosof  II.'P.  M.  Birkinbiiic.  i\ 
E..  hiking  tin-  mpplv  from  the  Dclawaie  H.v.-r. 

The  water  wax  list  Ii  tin-  river  in  a  wooden  do 

dnit  to  the  engine  house  and  iIi.ti  pumped  bv 


$11,180  \>er  year  for  public 
are  of  galvamxsd  imn. 

The  population  in        whs  20.2M),  nnd  thi 
consumption  in  1881  was  3.300,000  gallon*. 

The  work*  have  cost  tSOII.IXAl.  The  bunded  debt 
In  $300.0110  at  7,\,  per  rent.  Interest. 

Ill-  extssinarai  m  IHHI  wen?  $«,070.SS.  and  the 
receipts  $».8a8.»7. 

The  wmks  ale  managed  ley  a  committee  of  three 
of  the  City  Council.  Charles  Newman  is  the 
Secretary,  nnd  Rakei  W.  Reynold,  the  So  perm- 
te-lldent. 


CiXXlTII.— I 


I*. 


»o  me  engine  nou*e  ana  then  nuntiicd  liv  ii-  ~ 
Corninh  engine  through  2,,s„  rt.  „f  ffu.!  cnst-iroi.  |  \"™f*™M  «  • 
pipe  into  ii  rem>rvotr  1*0  by  844  ft .  and  20  ft  deep 
It  mi  buill  in  excavation,  an. I  cmlnnkiiietit.nlth  in 
nide  elopes  of  I  to  I.  paved  with  brick.    In  the  -n 
ginc  house  is  a  pUte-iroii  stniidpipc  5  ft.  in  diame- 
ter nnd  128  ft.  filgh.  There 
auxiliary  steam  punip. 

lu  July.  1870.  thi  work*  were  purchased  bv  Ibe 
city  for  #200.000.  Thev  were  then  in  verv  d'dapi- 
dated  condition.  The  Whiting  pump  w*s  removed 
and  a  Wort  hlugton  high  pressure  engine  and 
pump  put  in  lu  place.  The  reservoir,  which  con- 
tained 6UO  tons  of  sediment,  wai  cleared  and  in  the 
following  year  a  30-in.  pump  main  wan  laid.  A 
80-io.  distributing  main  wan  laid  across  Cooper's 
Creek.  It  wan  laid  in  a  trench,  dirtied  in  the  bot- 
tom. 200  ft,  long  nnd  33  ft.  below  high  water, 
using  a  flexible  joint  denized  by  Jacob  II. 
locum 

In  1882  a  Blake  pumping  engine  of  3.0)0,000 
gallons  capacity  wan  erected. 

Distribution  m  by  cyst-iron  pipe.  ur  which  89.3 
luilea  of  from  HO  to  S-in.  diameter  are  in  imp.  with 
283  lire  hydra  nut  and  7,070  taps.  Lead  aervice 
pipea  are  uned. 

The  population  in  1880  wan  41,6.18,  and  the  daily 
consumption  in  1HH I  was  2,  1 1 1.000  gallon*. 

The  expenaeH  of  the  Water  De|Wrtmi-nt  fmm 
January.  1871.  to  January,  1 082.  waa  $829,823  IS. 

The  expense*  for  1881  were  fcifl.S40.44.  and  the 
rerelpu  f(W,IM4.6». 

The  works  an?  managed  by  a  Water  Cm 
of  Ave  meridiem  uf  the  Council.    William  I).  Mld- 
dletrm  is the  Suiierinlenrlent. 


Lancastcr,  Pennsylvania,  ill  Int.  40  3  N.,  lonir. 
7ft  &l  W..  on  the  <  'onoMoRft  Creek.  U  on  undulat- 
in«  ground,  rialng  to  Hal  ft.  above  the  stream. 
Srtlliil  in  17m.  and  then  railed  Hickory  town.  iU 
name  wa»  changed  lo  Laiicanter  in  17.H''.  It  was 
incorporated  an  a  borough  in  174'i  and  aa  a  cilv  in 
1880. 

Wster-wutk*  were  Unit  by  the  citv  in  ISM  after 
|  pbinn  of  Fiederlck  Krduuin.  taking  the  supply 
;  Horn  Conestogn  freek.     A  crib  and  atone  dam  7 

ahw  a  Whitine  I  f1,  "'S"- l'r"'"u*,,  *  storage  reaetvoir  awl  aleo  fnr- 
""u*|tiiahid  power  to  a  water-wlml  which  drove  two 
neta  of  upright  pluiigrr  pumpe  of  911  In.  atrokr. 
There  are  three  putuptt  in  each  wt.  There  was  alno 
a  horizontal  RuaJi  &  Muhlrnlierg  pump.  A  Worth- 
ing ton  bigb-preasure  ateain  pump  of  300.000  gal- 
lons dally  capacity  »as  afterwanlii  addcl.  A 
Worthingtun  duplex  engine  of  8.000.000  gallons 
c*nacity  waa  added  in  1«78. 

Thi-  water  is  lifted  200  ft.  through  4.8*14  ft.  of 
caat-iron  pipe  into  two  reaervoiis  built  in  excava- 
tion and  embankment,  of  2'2  and  S>4  million  gal- 
lons capacity.  There  ie  al-o  a  abuidpi|a-  of  3 '  ft. 
diameter,  40  ft.  high,  for  high  aervice  aupply. 

OiMribotion  ia  hy  32  inilce  of  caat-iron  pifa-,  of 
from  20  to  4-ln.  diamrter.  with  300  Mre-hydranlr, 
240  gates  awl  8.300  t»,m.  There  are  2  meter*  lo 
use.  The  city  pays  for  the  bydmnta.  Lfjd  and 
wrought-iron  a-rvice  pipea  are  uawl. 

The  population  in  1880  was  23.848.  Ttu-  daily 
consumption  in  1881  win  8.000.000  gallons.  The 
original  work*  coat  $77,000.  With  additions  thev 
lutve  coat  liKtO.OOO.  The  water  debt  is  not  sepa- 
rated from  other  city  indebtedness.  The  expenses 
1  in  1881  were  *w.»»4,  and  the  receipts  138,00 1.  The 
work"  are  managrd  by  a  committee  of  three  inero- 
bera  of  each  branch  of  theCity  Council.  I  he  Mavur. 
J.  1.  " 


Ctdlt.1V. — MitDN.  (IA. 


N.  Y 


Dunkirk.  New  York,  in  lal.  42  30  N. 
8U  W..  ia  on  level  ground  on  Lake  Krie, 


.  7!» 


j    Macou.  Un..  in  1st.  92  .»  N.,  long.  8.1  40  W.  in 
on  the  Ocuiulgee  River.    The  buaineaa  portion  ia 
! on  level  ground  helrecn  the  river  swamp  and  a 
Settled  in  1813.  it  wua  incorporated  an  a  city  in  •  rangw  of  hills  on  which  the  resalenceo  are  mcntlr 
1880.    Water-worka  were  built  for  the  village  in  |»itualed. 

1871  by  the  Holly  Manufacturing  Company,  taking  Settled  in  1822.  it  was  incorporated  an  n  town  in 
the  supply  from  the  lake,  and  pumping  it  directly 
into  the  mains  hy  4  piston  puuipa  of  9>in.  bore  and 
24-in.  stroke,  driven  nv  a  steam  engine.  Then*  are 
also  2  rotary  puuipa  fur  flie  pressure.  Tlie  water 
is  taken  to  the  punipatbrmigh  a  cast  Iron  pi]M>  laid 


1823  and  aa  a  city  in  l«S2 

Water-works  were  hudt  hy  u  private  company  in 
Ittlt,  after  plans  of  A.  K.  Ilcainlman.  C.  E.,  taking 
the  supplv  fnim  sprlnga  alamt  3  miles  from  the 
centre  of  the  city.   The  water  is  conducted  into  a 


have  been  140.731.47.  The  bonded  debt  is  (93,000 
at  8  and  8  per  cent,  interest. 

The  ex|«iiBwlii  !r*l  were  ♦5.204.44.  and  the  re- 
ceipts (0  713.08. 

The  woiks  are  managed  by  three  trustees  elected 
popular  vote. 

H.  It  Smith  in  Secnlniy  and  Treasurer,  and  R. 
AcOiy  lite  Superintendent. 

(Ytarvi.— xux&. 
Nilcs.  Michipin.  in  lat.  41  Vi  N.,  long.  80  20  W'.. 
is  on  uiHlulitiug  gruund  on  the  St.  Joneph  River. 
Setiled  in  1828,  It  w»*  inroroorsleri  as  n  village  in 
1888.  Water-works  were  limit  for  a  private  com- 
pany in  ^78  hy  K.  I>.  Wiley,  taking  the  aupply 
from  Hcrrian  Lake,  a  suinll  jxttvd  5  miles  from  the 
town,  led  by  nprings.  and  conveying  the  water  in 
a  12  In.  wroujrht-lroii  and  cement  pipe  to  a  reser- 
voir holding  BV0.O00  gallon*  nt  MM  ft.  alaive  the 
city. 

iWriiwtion  is  l>v  8  mile-i  of  cement-lined 
wr  eight-iron  pipe  of  fi-om  12  to  4  in.  diamet'r. 
with  50  Un-  hy d  ranla  aud  800 1  apa.  The  town  pay s 
4M0  per  year  for  each  hydrant.  Scrvii  e  pi  inn  arc 
of  wrought  iron  coated  with  Inr. 

Tlie  population  in  t*Wi  •»  4.300.  Tlie  daily  coo- 
Mitnption  is  2.'Ml.U~Nl|nilliiti9.. 

No  Unsocial  slatbi'ics  arc  given. 

8.  L.  Wiley  In  Preaideiit.  and  C.T.  Wiley,  Super- 
intendent. 

CtTXt-fn.—  HACRAME8TO,  CAI, 

Sacram"nto.  CaJiforma,  in  lat.  *8  84  N..  long. 
121'  20  W..  Is  on  level  ground  at  the  junction  of 
the  Sacramento  and  American  Rivera.  In  u  great 
fTtwhet  in  1*30  the  whole  city  waa  flooded,  after 
which  the  grade  of  the  streets  was  raised  5  ft., 
making  the  city  now  ubout  8  ft.  above  water. 

Settled  in  188').  the  tirst  frame  liousr  was  bni't 
in  1848.    It  waa  incorporated  an  a  cily  in  1883. 

Water-works  were  built  in  1834  by  the  cltv.  tak- 
ing the  water  from  the  Sacramento  River.  No  ac- 
count of  the  early  works  la  furnished.  There  are 
now  in  use  a  Hoilv  pumping  engine,  of  3,000.000 
gallons  capacity,  erected  in  1878,  and  a  larger  en-  . 
gine,  designed  by  A.  J.  Slepbrns,  recently  erected. 
Their  is  near  the  pump  house  an  rlevated  tank 
holding  2."kJ,II0U  gallons.  Water  is  generally 
pumped  directly  into  the  mainn  with  40  lbs.  pres 
sure  and  70  lbs.*  fire  pressure. 

Distribution  is  by  23  miles  of  pi|»  of  from  24  to 
8-in.  diameter,  priiM*i|Killy  of  cast-iron.  Several 
thousand  feet  of  wrougtit-noo  mums  have  been 
laid  recently.  There  are  283  lire  hydrant",  150 
gates  and  4.000  taps.  Wrought. iron  service  pipe* 
amused.  The  population  in  1881)  waa  21.420.  The 
daily  consnmption  range"  from  1,000,000  gallons  in 
winter  to  8.000,0110  gallons  in  summer. 

Tne  Aiat  works  ce«t  ♦140.000,  Tr  cost  to  the 
present  time  bn-  been  $890.0110.  Tln-re  is  no  debt. 
The  expenses  iu  1881  were  $33.0110.  and  the  receipts 
$08,300. 

The  works  are  managed  bv  n  Board  of  Trustees. 
William  Outtenberger  is  the  Su|a>rintendenl. 


COCXCTIlt. 

West 


to  a  crib  in  the  harl.ir  700  II.  from  the  shore  in  .Vi  "»i«e  W*H  »»J  pum|ied  thence  through  7.780  It.  of 
ft.  water.   The  ordinary  |>re-sore  i«  43  llw.  and  ibe  13  in-  P'P«  by  «  Wurihington  duplex  nt 

with  steam  cylinders  of  12  and  20  in 


Springfield 
long.  72  81  W..  Is 


— WENT  HCBIKOnELD.  HASH. 

Id.  Masaa.  huaett*.  in  Lat.  42  < 


•  pressure  100  Lb'. 

Distribution  is  hy  14  miles  of  caatdron  pipe  of 
from  12  to  83  in.  diametir.  wttli  IsB  Are  hydranU, 


cylinders  of  10  in.  bore  and 
lifted  150  feet  into  a  reserv. 


and  water 

13  in.  stroke.   It  Is 
220  by  100  ft.  and 


3  gates  and  310  taps.  Service  pipea  are  or  galvan-  *"  "  deep,  built  on  a  side  hill  in  excavation  and 


used  iron.  Complaint  hi  uiade'li. at  the  mains  are 
too  Htuall.  Tin.'  population  in  1880  wan  fl.BOO.  and 
the  dally  consumption  in  1881.  900.00V  gallons. 

The  works  have  cs»t  $1 10.000.  The  Imtidcd  del* 
is  $100,000  at  7  per  cent. 

The  expense*  of  maintenance  in  188|  were  $7.- 
800.  ami  Hie  receipts  $3. 000. 

The  works  arc  managid  hy  a  board  ofCominin- 

.hi  t&i  J- v- 

i  tne  (leix-ral  Soncnntendeut. 


ixicxcii. 


AXHVI1.UC, 


Evanaville,  Indiana,  iu  hit.  88  N.  long.  87  87 
W,,  ia  on  a  Muff  on  the  Ohio  River.  Settled  in 
1812.  it  was  incoiporated  as  a  lammgh  in  1814  an<l 
aa  a  city  in  1H47, 

Waie'r-workn  wen-  built  for  the  city  iu  1870  by 
tlie  Holly  Manufacturing  Co..  taking  tin-  nupplv 
fiom  the  Ohio  river  and  pumping  directly  into  thV 
mains.  The  suction  pi|«  from  Dm-  |>unips  is  or  24 
in.  diameter  ar.il  leads  directly  to  the  river,  with  a 
ID  in.  branch  which  extends  about  1.200  ft.  up  the 
river  lo  three  llllrr  boxen  13  ft,  iu  diameter  and 
0  rt.  deep  aui  k  in  ibe  river  bed.  These  have  never 
been  finished  and  u*ed.  The  tnnin  auction  pipe 
sometimes  becomes  chicked  with  mind  and  leaven. 

The  flrnt  pomps  were  12  piat<  u  iminm  of  14  in. 
bore  ami  14  in.  sttokr  wot  ked  by  a  Holly 


embankment,  puddled  and  lined  with  concrete* 
inches  thick.  The  surface  is  127  ft.  above  the 
city.  Distribution  ia  hy  9 41  miles  of  cast-iron  pipe 
of  from  12  to  4  iu.  diameter,  with  58  fire  hvdranIK 
3I»  gates  and  216  Thefe  are  104  meters  in  use. 

The  city  pays  $80  per  year  for  each  Mm  hydiant. 
Service  pipe-,  are  id  galvanized  iron. 

The  isj|nilation  in  1880  was  12.748.  and  the  dadv 
i  imiiuniption  in  173.000  gallonb. 

'flu-  capital  stock  of  the  Macou  (las-light  and 
Water  Company  is  $130,000.   Tile  waiu-worka 
have  coat  $78,1100.    The  lunded  debt  is  $7  '■.000  at 
0|)erceot.  inten^t.    The  ex|»  iLs- s  for  thi 
ending  March  81,  1882.  were  $2,480. 


i  eip(»  $8,320. 


M.  Boardiiian  in  the  l>resident.  and  A. 
Hoardman  the  Treaaunrund  Siin-rintendent. 


OHIO. 
N..  long. 


on  the  Connei-tii  ut  River.  It 
- 1  waa  detached  from  the  town  of  Springfield  nnd 
IJ"™!*- '  iniwprn-ot<d  in  1774. 

Water-workn  were  Isuilt  in  1874  for  a  |»rlvale 
i-xHiipany  by  (siKidlme  &  Biniie.  taking  tlie  supply 
from  Darby  Brook,  a  stream  flowing  through  a 
sandy  water-ahed  of  400  actvn  area.  It  is  im- 
ponuded  by  a  dam  231)  ft.  long  and  17  ft.  high, 
laiilt  entirely  of  pudiliist  clay.  It  has  never  leaked. 
Tlie  n-M-rvoir  thus  furmi-d  coven  I  acres  nt  03  ft. 
above  the  village. 

Diatrllrution  ia  by  8  mi'es  of  cement-lined, 
wrought-iron  pipe  of  from  10  to  8  in.  diameter, 
with  14  Are  hydrants,  17  gate*  and  273  un*.  The 
town  pays  for  and  maintains  the  hydrants  and  pays 
$1,1100  per  year  tor  their  use.  Service  pipes  are  of 
1-in.  gas  pipe,  lined  with  '„  in.  or  cleor  cement. 

Tliecapltil  stiK-k  of  the  conipany  is  $30,000. 
Tliete  ia  no  debt.    No  forther  limiorinl  ntnemrnla 
year  are  given. 

(loodhiie*  Birnieowu  and  tnatia£c  the  .orkn. 
(To  bk  cosTtsriaj.i 


and  the  r< 


Ohio,  in  hit  40  43 


The  leceipts  of  statislloi.  m  tollown.  i*  nr-kiiowl- 
islged  with  thanks:  Ftrr.ii)  H.  R.  Smith.  Secretary 
and  Trustee,  statistics  and  miter  rj|e»  of  tlie 
■  water-works  of  M.innfield. 


W  ,  ia  on  elevated  guaind  on  the  Rocky  Fork  of  &  Bimie,  lontrocti.rs.  statinli.-s  ol  the  water-works 
the  Mohican  River,    it  was  settled  in  1814.  of  West  Springfield.  Mass,     From  1 1. c  Mayor  of 

Water  works  were  built  for  the  city  in  1872.  by  tin-  city.  J.  T.  Maegonlgle.  statistic;!  of  the  water- 
the  Hully  Manufacturing  Coni|ary,*  taking  the  works  of  Lam-aster.  Fa.  From  J.  I*.  Kiehnrdaon. 
supply  from  2  springs,  at  one  of  which  a  rracrvoir  General  Superlnteudent.  ntaiintic*  and  water  rates 
holding  l.oOO.Oofl  gallons  is  built.  From  thin  the 
wnt»r  in  pumped  directly  into  the  mainn,  piston 
piini|w  arid  rotary  puinpn  for  fire  pressure,  driven 
hy  a  Holly  steam  engine.    The  oi dinar)  pressure 


lu  1880  a  Caskill  engine,  driving  4  pumps      80  llw..  and  lire  presMtrc  100  lo  123  11^ 
and  8fl  lu.  stroke,  was  elected.  Distribution 


is  40  llm.  and  the  lire 


of  18  in.  bore 

The  ordinary  pressure 
prrasiirr  8u  lb*. 

Hist ri button  in  by  27  miles  of  east-iron  pii.'s.  or 
from  20  to  4  in.  diamel  r  with  227  fire  hydrants 
10*  gates  and  1.287  taps.    The  city  cuntribnUH  The  worts" nave 


pipe  of 
drants. 


is  hy  17  miles  of  cast-iron 
Irom  10  to  4  in.  diameter,  with  115  lire  I 
83  gates  and  057  tui  a.    Wrought-iron  service  pip 
nreu-ed.    The  population  in  188>i  »a9  6.1W2,  ar 
the  daily  con  sumption  in  I -81  w\a»  SOn.OOU  gallona. 


From  thin  the  of  the  water-works  of  Dunkirk 

Boardman,  Superintendent,  statisti.-s  and 
ratea  of  the  watei-works  of  Macon  liisus  a 
S.  U  Wiley  Const ructiun  Co.,  sutisiiiw 
water-works  of  Nilee.  Michigan.  From 


A.  E. 
water 
From 
f  the 

L,  F. 


Has-setl.  stalistloi  ami  water  rates  uf  the  wii'cr- 
works  or  Sacramento.  Cal.  From  Bjker  W.  Iti-j- 
tiolds,  Su|K-nntcndent.  statisllt-8  and  water  rates 
of  the  water  work*  of  Evansville.  Ind.  From  W. 
P.  Osier,  Assistant  C>ty  Surveyor,  aintistics  aid 
$!1«.0iin.  and  the  receipts  1  n-ports  or  Ibe  water-work*  of  Camden.  N.J 
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AMERICAN   CONTRACT  JOURNAL. 


out  of  print  with  tin  current  issue  of  each  week  >  "  '      „,.t  .  ,h, 

in.t.llnvnt.  and  »  it  Iih  tm-n  .rmuipd  for  pule ,  -^rtoiri  ,"',V  Wi  .  I 

,,    ..      .     .     .    .        .       ,.        r.     D  L  •  1  statement.    Bui  In  ralrneM  II  must  Is-  mentioned, 

llcntinn  in  bxik  form  hrrraflcr.    Mr.  Bnsrk  is  ■*»   

for  the  nfornnil inn  of  those  no*  fains isr  with  the 


Tribune  BuiUlinn. 


NfW   York  OUT. 


making  a  specialty  of  engineering  patent*,  and  »i 
doubt  not  hi*  collation  of  Hies--  bridge  sp«Ha*C* 


OHO.  H.  FRWiT. . 
H.  D.  V.  BURR.. 


.Emu*  amu  fnoruucTLK. 
 Amociatk  EniToa. 


SATURDAY,  OtTtiBKR  1M.  1HH2. 


statu*  of  sanitary  science  In  Cliicago,  that  it  '»  the 


lion*  will  commend  liim  to  tin  profession.  Every 
lsridgc  device,  the  patent  of  which  ba*  expired, 
will  I.,  described  and  illustrated,  afti-r  which  the 
lot.  lira  in  force  may  be  considered. 


EDITORIAL  ANNOUNCEMENTS. 

fcmi  of  KalssrrlBtloil.  Ti>  Uu  United  States  ami 
(Isnada,  $4  prr  annum.  IbHibllnc  |«wl*|f»L  all  past*  of 
Europe.  e>V  payable  la  advance,  Renirltsnen.  at  tin-  fW 
of  Uin  mitacrtticT,  unless  irsade  by  reaistered  letter  or  by 
draft,  cluck  or  P.  U.  anW.  payable  to  uao.  H.  >  bust. 

fmai  at  Advamaanc.-tiarUieh,  12  tun*,  on*  laser 
Mod.  ill:  one  Bionlh,  #6  ot>;  three  nu.MB*.  $17,  »U  rnnoth* 

MNtaaafaar.lll 


We  have  given  before  the  names  of  tbc  following 
ciliea  of  over  10.000  inhabitant*  from  which  no 
replies  have  been  received 
for  water-work*  slatiiticg. 
smaller  ciliea  and  to 

call  alletitinu  to  this  fact,  and  hope  that  Borne  one 
of  our  leaders  will  either  aend  the  desired  informa- 
tion to  Mr.  Crow,  or  stir  up  the  officers  of  the 
wiirka  in  hia  town  to  send  It. 

PotisTlllr.  Ps. 
Rick  Island.  III. 
Rutland,  VI. 
tiaslnssr.  Mich, 
feso  Jote.  0*1. 
hin>n*,i  u.*b,  Ps. 
Hpriuaneld,  in. 
K'aroford,  Conn. 

BManaadS 
Meuta-oTiiia,  o. 
ki.  Joseph.  Mo 
Wheel**-  W  V. 

rolmcMinia.  <). 


unwritten  law  there  that  the  assumption  of  tin- 
trade  or  calling  of  plinulier  or  sewci  builder,  or  the 
engaging  in  tin  lamiui-**  of  selling  clay  sewer  pipe, 
entitles  any  piTsmi  to  thr designation  of  "rianitary 
Engineer."  We  are  not  prepare!  to  make  a  poej- 
tive  statement  to  that  effect,  lait  we  have  the  im- 
pression that  the  College  of  Plutuls-rs  confers  the 
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to  repeated  req,.«ts  «•*«•«■  «*  »•  ^  Henc.-  wl»  n  one 

■     !   ,rn  tlouapp  ed  to  a  Ch  <-agn  i«  r«on,  while  it  iu»v  uot 

m  ab*"  !f  foUowlha.  he  b  the  wnt  of  some  a-wer  pipe 
in  the  sani.'cat'-uoiv.  no  .    .       _  :  . 

  or  carries  on  Imsim-st  fnaii  s;uie  dark 

as  a  drain-layer,  yet  it  is  not  safe  hastily 

that  be  is  the  rs'-r  of  Rawlinson  or 

The  two  plumber*  who  were  Aldermen  were,  of 
course,  quite  at  home  in  matters  pertaining  to  the 
City  Hall,  mix]  the  Durham  system  in  that  building 
was  incontinently  overhauled  and  investigated. 
We  quote  sundry  cstrnet*  from  the  Chicago 
ymp.  ra  of  mini  date*  ; 
'  Aid.  Ryt  n  offer..  I  Uir  follo«l«ui: 

-  Whrnm*.  Wtm!  Is  kaiism  s«  Ins  Oui-bana  *r*t*m  "<  -ew.  r- 
scs.  soil  tint  «  »e,e  pipn  hBi  tieen  lolnnliiee.1  i-il.iUn»  urs' 
(.Tit  llstl:  sari. 

"Wliervss,  Siirti  nvstsoi  sad  .n^li  work  I*  fsalty  la  coo- 
■inictlos  slut  sswlfist  all  sanitary  las**. 
"  IfrsWr.  it,         111-  LnmiDrlee  mi  Pill  illr  BulMInx*  ssd 
^  srv  l^r^tiT  iLHlrurTei!  b>  esll  lu  tb.  Ir  al.)  ft  .aultij-y  mellie*! 

it  rnslamrs  lo  imssllifsw  IstosnJ  rrport  upon  ssld  *ysle  n 
.UMBKR.S    VKRSUS   T1IK  ofd  • 

r.UKHAM  SVSTKM  OK  HOUSE  DRAIN AOE.       .  ,h„  A1,,,rn^  ,,^M)t,,  b  „,  u,  ,t„  nt> 

IUIL.  baU  ■Udltvaaly  lM*Wll*»**»M  IllaVt  tb*  *y%ttm  it  *ll    'A  r-  'H  ^ . 

Htitj  (hski  tbt*r«  ciwubi  Ihb  a  indlral  citincr  How M  bmj- 
pen  tnai  he  tM*  jost  JI»rrnft'rrH.  U«U  Hi-  k  <;l  ir  .11  t>ip»* 
Mug  u***m1  |at  tic*  «a  ipmmI  »•  »it*xii-  t>U*rr  Mivl  of  Iron  pt|M*> 
He  w»«  onir  of  Ida  Aldermen  «  »u  a  mu  tut  %»ben  ibe  con- 
Irnrt  trim  bIttb  («*t.  There  tw»H  been  a  fnrB>*  anvuml  nt  the 
*   I  p*pe,  1  in  i"  •!  PullfiiaUi-anil  In  ui*n>  of  tlut-  if»l 

dT-a^d  ''7"  I**  Itate  in  the"  present  instane.:.    Krxm,  Individ-  '  '.'tsi'.'ir.  * 

uai  efforts  to  obstruct  the  Durham  t 


The  Chicago  Plumber*'  Union,  after  the  manner 
to  of  their  compatriots  in  the  House  of  Commons,  are 
developing  considerable  ability  as  obstructioniats.   i  • 
The  Duriiaul  system  of  drainage  ia  the  ub)ert  of  '  siuae 


MOTlLQKiF  HKETISlJa. 
joist  jisssiom  or  csnrxisaoio  soenrrau. 
Taers  » 111  be  s  Joint  session  of  th.-  Amerli  an  Itualculs  rrf 
UUtim  TX'W' ,-r*  srlfi  "if  Alrstviosn  Society  .a£  UtII  Ksirl 


    u  nipii^n  trat  tbc  Ald^ripsi  In  iin<*M<-*i.  w  in  a  M  irirw-  ca^e* 

Com  nan  v's  nilssi  Is'toti'Stm.  lis*  Just  dsapovered  lltal  llm  wrouaiii  onm  pi|M>  m 
.  J    ,'1       atsllare;   Elllii  hn  ba.  I—  n^llpwit  of  bar  duly  in  M 

bydepusltaufpilch,lKUldandcvmeiit.theyluivellseli  Iw.lna  alendid  l«  vbU  nutter  l«-fore,  or  else  be  «a  soare 
to  the  djguily  of  open  and  united  action  against  ;||'j^-|.'nd  of  r^pe  whbrb  a*,  wlahealo  i.ke  il»rpla.i- or  that 
the  further  spnml  of  a  svstem  which  dispense*  '  **Taa  Prsjua  Hvaisa  Aixcovs  to  sb  PcrsiTrva -  Tbr 
with  plumlssrs. 

Our  of  their  niimb,  r 
impudeutlv  entered  into  a  contract  to  eieculr-  tlw 

,i„l„,-,    ,„..,.b   ..r  ..   ~.^.l  „   „  »y*tein  »n,l  rln-M.  aVll-T  II  la  defM-tlto  S..S  *sollsry  *>a- 

araluagi-  work  of  n  certain  county  cnurt-hoaise,  j  ,,,„  lirt„n,  It  la  loo  laie  n.  so.  i  d  maver*.  AM-rmsn  Rysu 

■11  refill**^ 
HIT  Ball 


Durbsm  ayatean  of  drainage  Inlr.Mlrj'-rd  In  I  be  new  City  tlsll 
i*t  t'l'k-sK'i  si  erilsc-aisl  (n  m  a  aamlary  alaadtatlBl.  Abisr 
Bian  Ryaa.  Mlcnt^ir  s  mult-try  eufnnesr.  proposas  lb«  ai>- 
D.suluieat  of  cot.  Wsnnn.  or  sonic ollvrr  comjM-leni  enalscer. 
>r  a  b.*nl  of  ssr.Harj- <  i>m  ^*-r^  to  no^ati*-sie  Oif  Lmrbam 


according  to  the  patented  Durham  svstem.  at  a  Jsof  ta»..piiiaon  tbat  It  ra  defective,  ir  ihe 
0  1  -  In  have  sn  inspei-llnai  ef  Hie  se*rei  aire  *T 


•  American  svriely  of  MiH'luuikul  Riurineers  si 
the  Tvirf  Ckub  ifi-rinorty  ITnioa  I^-lauci  Tbrsui-,  eurnir  of 
Hadlsoii  STCiiue  sad  Tuenty  slxth  ttreet.  Xew  Via1*!,  un 
WedBxs.lay  c»chuv.  Nor  1,  st  s  o'ekx  k.  torthe  purp-isc  of 
liooxlne  Hie  rr».m"etal  mnlr^ai  i«the  lift-  ami  work*  of  tbc 
uu>  As-Tjo»l»r  I.vbisb  Hrdlry.  lo  le  .VIlTeml  by  R.  W  ftay- 
,  Pb.  D. 


The  attenliun  of  our  readers  is  called  to  the  ad- 
vertisement on  Page  X.  of  "An  Executive  Man 
ager." 


price  £5  percent.  Is-low  the  o|s*n  bid  of  tike  Dur-  insde.  IU.»  PlnmtN-r»'  l'ii!cu  pro|H*^>  lo  bs»e  It  i 
liam  Honsi'  Dtmiiuiae  Co.,  of  Chicago,  and  being  We  also  append  a  few  commuiticatioiu  from  en. 
prevented  by  the  architect  from  ignoring  the  Bp.ri-  giueers.  who  possibly  may  be  r,  cognised  as  au- 
flcatinn*  and  sulietiluting  the  ordinary  plumbing  thurify  quite  equal  to  that  of  Alder  mail  Ryan, 
work  for  the  Durliam  system,  which  he  attempted  i  ■•Hanitiiry  Engiueci."  and  his  bretlu-vu  of  the 
to  do.  finds  himself  in  tlie  predicament  of  being  Plumbers'  Uniou: 

under  bonds  to  furnish  a  class  of  work  beyond  lisraaTacsT  or  ivaur  Wusu.  • 

He    then    mode-llv    nsiiMiiis    the  Coaasfsiossas  orrica.  Caicaoo,  »ep<  43.  ism  i 

f  loasl  W    IFlslLSb  Ksj  .  Arw  roilr: 
Hia  :  TW*  sole  b  addrrsssd  to  yov  si  Ibe  reuuett  of  Mr.  C. 
«/  fcis   oh/,  some    #41X1   Inw  w  tiuH,.™ ,to„yib1aIrwsi™Biei«)edhls8y«etn.»!llou.. 
ToKXOwwhat  engineering  detkes  luive  la-en  than  the  cain|>anys  hid,  and  at  a  loas  to  the  com-  [braissurr  for  Use  sear  Lily  H*H  of  tbla  city  lwH*aose  I  r 
patent. d  is  rapidly  iacoming  a  necessity  in  the  panv  of  about  one  hundred  dollars.    Tiiis  prnpoei    bw plswsas  jtsbi  Inipn^etneBi  wer  the  ordlsary  i 
pnu  lice  of  the  m,*Jem  civil  engineer.    It  has  lie-  lion  was  decline..!,  beejiuas  Mr.  Plumber  had  gone  «>.Sn«  ».rt, -ork.  and  the  bisi^uU  mi  u.  be 

tbut  .nlerltie  int..  w.irk  of  Ibe  tiliil  ordinarilT  * 

come  the  fashion  among  technical  journals  to  do-  into  the  sranculutiou  with  his  eyes  open,  having 
vote  a  considerable  share  uf  their  space  to  the  lawn  notirlsd  both  personally  and  in  writinc,  at  the 
itlustrnlicn  and  de**.'ription  of  new  patent*,  the  time  of  the  letting  of  the  contracl,  that  he  was 
two  gicjt  engine«Ting  journals  of  Kngland  have,  trestpasatng  to  his  own  certain  damage.  Failing  in 
in  the  past  two  years  given  very  particular  att«n-  this,  he  g  es  to  his  Union  with  hia  grievance  and 
lion  to  thia  class  of  news,  and  their  example  lias  demands  that  thoy  support  him  in  making  war  on 
been  imitates!  in  a  small  way  by  several  of  our  the  Durham  system,  because  the  inalienable  right 

Iiusa  News  of  the  plumbers  bido  bad  work  and  do  it  often  la  as  many  as  aut  >aurcloa«a  u>  a  single  dsreillsw,  or  ihuiy 
to  give  to  was  in  d.Liger  of  suppression.    The  Union  loyally  odd  _ia  aa  o«c.  boUdls*-.   *rb.T,  tried  It  under  var.i.,, 


omee  of  Rtisanaa  *  R.«rr.  Arvtilteeu.  > 
I  IS  tiu.aoss  St* sit.  i-bm  so.,,  He|,t..  HI  lass.  ( 
PssaSia:  Tbeiv  rst-m*  lo  ua  bo  reiiulrensenu  of  perfect 
srerlng  shlcb  the  "Onrbssn  House  brSBiajrc  "  d.s's  not 

We  b**a  bjbch]  Usti  ayanim  for  f.uryrars.  st  Uenn*  pofltna; 


has  not  lite  siaico  nor  the  inclination 


takes  up  tl*  |»t  and  ladle  in  defense 
of  their  lamenting  brother.  It  was  unanimously 
decreed  that  tlte  Durliam  system  in  n  il  N«r\  "that 
it  bad  been  in  use  for  years  in  jails,  ins  ine  asyiumi 


•very  little  device  that  is  patented.  We 
however,  •  ndctvored  to  recognize  the 
of  lliiSbUhjtct  by  obtaining  fur  publication  a 
fully  felectrd  list  or  new  inventions,  nr  imp.ove- 
tuenta.  through  a  mmpetrnt  patent  attorney,  so  and  similar  institutions:  and  that  it  was  directly 
that  our  n  ailers  may  learn  in  time  of  what  might  upptated  lo  all  the  rules  of  sanitary  sciencr,  and  in 
assist,  or  c  miss n ass  tin  in  in  their  practice.  The  direct  violut ion  of  the  law*  of  lxaards  of  health, 
business  of  bridgi  -building  has  become  so  enor-  city,  state,  and  unlional."  A  vote  of  censure  uo 
mocs  in  its  vislnme.  and  competition  in  it  is  be-  the  h rolber  who  luid  undertaken  to  |MTpctuate  this 
coming  so  ke**n,  tliat  everytliing  rrlaling  to  it  is  vicious  system  would  have  ts'cn  prrsperly  in 
of  interest  to  civil  engineers  and  contractors.  The  onler,  but  in  the  enthusiasm  of  the  moment  the 

■pi  ned;  like  Iruild- 
was 
the  at- 


of  ENiilMtHll.se;  News  will,  then-lore,  be 
I  in  Mr.  Brock's  delving*  amid  the  dusty 
Nho  Patent  twice,  the  result-  of  which 
r  the  title  of  '•  Bridge  Tru-ssrs," 
;  what  has  laren  patented  but  is  now  free 
to  any  person  who  may  wish  to  use 


r  was  overlooked. 
The  ciuopaiitn  was  vigorously 


ta<:k  on  the 
Twoi 


<•*  Chicago  City 
ol  the 


sat.  la  man!  sod  dry  l 
tberef.ire  lo  sure  ss  opinion.  * 
pbstii-sl It :  Bcver  bavins:  had  a  * 
stance  of  the  rery  Isnre  nu 
spplled  in  our  prscUos. 
We  have  used  rt  more  than  c 

Yours  very  truly.        Urasasa  ft  Root 
r  K  Wnaos.  Km  .  140  .Nassau  St  .  ».  Y. 

171  Ui  Ssixa  Sr..  CBH  sn-j.  Hein.  ■».  las-.' 
A'losvJ  «  »■•«•....  HO  .VasMn  .sr..  AVie  r.»-*. 

lis.aSis:  Purine  two  year*  pa*t  tli-  Durbjm  Kyatem  af 
Howe  rirslBsar  ban  bsen  used  In  l.'.niOnrl.MMlboussaal  Pull, 
man.  »bei«  I  bsTe  nsd  charm  of  Uio  acsrers  re  work,  ladvl^.1 
iu  ums  o  ibe  n-*>*,n  thst  I  coDslder  It  the  BeartM  p>-rf ect 
of  snr  work  used  for  auvb  purpose,  osina  to  lbs  absolute 
uti  .Ii  ly  of  Mr.urliuj  thrbt  Joint*  If  onlmsry  care  Is  n.sj, 
sad  for  tbn  fsrllwr  ressoos  that  the  rnitnrka]  used  and  ihve 
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1  Umi  am-  of  f  be  work  at 

Wry  inilv. 
H»mi  I r  WrujAS*,  Civil  EaclBeev 

UU-AKTMBVT  09  Pt'BU':  W«U  f 

<  ifflm  of  t'onattltinv  E»nc1*>»**,»'. 
:il  LltHMM  &T..  Reran  10,  Nsw  Voaa,  Oct  14.  ls*l-  » 
Kr.  ' '.  H ,  f>u»A«m  : 

Jlvn«AS8ts:  Marina;  rudDlvl  your  System  ■>!  M-na- 
Dralna**  conatruoUrai.  soil  hating  known  >..u  for*  low  tl  ..(., 
1  trwt  wHIsted  last  ton  not  only  h»»e  mi  exi»ll»i>l  nwntilM- 
rtnnorilrtlcn.  iraMrtal  «nd  wnrkinan<Mp  hwllUHiuil  will 
perform  your  culrK-tii  faithfully  ami  xkllfuUr. 

Your*  yary  Inltr.  E  -  8.  CncwBSOCWB 

<■.  ir  ;>«r»ii«..  K», .  <•.  £  ■ 

bus  Km:  I  ww  bo  mm  why  I  could  ikiI  recommend 
yowr  *T«eai  aa  an  efl-Hent  and  eufr  one.  anil,  therefore 
hare  no  objscttoo  to  your  twin?  my  HB1  a*  en'lanUnx  it  lo 


SEW  ENOLAND  WATER 
TION. 


WORKS  ASBOCIA- 


The  uhnve-Danicd  Aw 
House,  Salem,  Mass.,  ni 
meeting  was  called  lo o 
dent  Lyon  in  the  chair. 


icbvtioa  met  at  the  Essex 
Wednesday.  Oct.  It.  The 
der  at  11  o'clock,  Presi- 
Slx  applications  for  ac- 
tive and  three  for  do*  membership  were  received 
and  considered,  after  which  the  candidates  were 
duly  elected  members  of  the  Association. 

Au  Informal  discussion  was  had  on  the  subject 
■•of  the  bent  method*  of  detecting aiid  im-venllng 
the  unit  of  water." 

Hiram  Nrvins  of  Cambridge,  Edwin  thirling 
of  Pawtuckrt.  and  Fiank  Hall  of  Woroeater. 
were  appointed  a  committee  to  preiatre  a  pci|>cr 
fur  diaruwsioii  at  the  next  meeting  on  the  topic. 
The  cnunea  an  I  prevention  of  the  west*  of 
water." 

C,  W.  Morse  of  Haverhill,  A.  Glover  of  New- 
ton. II.  «.  Holdrnof  Lowell  Edwin  Darling  of 
Pawtuckrt,  and  J.  W.  Lyon  of  Salem,  were  ap- 
pointed a  committee  to  prepare  a  paper  for  dis- 
cission at  the  next  met  ting  on  the  topic.  ••  Uni- 
formity in  compiling  annual  repjrts.-' 

A.  S.  (Mover  of  Newton.  A.  F.  Noyes  of  New- 
ton, and  H.  W.  Roger*  of  Lawrence,  were  ap- 
pointed a  com  in  it  lee  lo  prepare  n  rc|>orI  for  dis- 
cussion at  the  next  meeting  on  the  auhject  of 
"  Water  Meters." 

Mr.  Darlliv.?  presented  a  copy  of  the  record  of 
duly  lottde  by  the  Corliaa  pumping  engine  at  Paw- 
Ittckr1.lt  I  .  for  I  he  ajvrn  months  ending  Aug. 
SI.  !*«!.  Thia  Intcm-ting  tenir.l  «aa  carefully  ex- 
amined by  mimj  of  thoae  preacnt  aud  the  copy 
prevented  to  the  meeting  was  ordered  ou  Hie. 

After  the  adjournment  of  the  business  meeting 
dinner  wiut  arrred,  at  the  clone  of  which  tlte  Hon. 
Hamuli  CalU-y,  nuyor  of  Silent,  addressed  the 
Aasociatinn,  extending  a  cordial  welcome  to  the 
city  of  Hnlcm.  Addresses  were  alao  made  by 
Albert  A,  Haggett.  pro*id"nt  of  the  I/iwcll  Water 
Hoard,  and  President  Lyon. 

The  members  of  the  Association  were  then 
driven  lo  the  different 
Salem  waier- works. 


(}.  Holdrn.  Superintendent.  Lowell,  Miuk. 
H.  N.  Hyde.  Jr..  SiiperinteuHenf.  Neuton, 
Mtnea  Joy.  Jr..  Suiicrinlendont.  Milford, 
AiMiaon  Lane.  Mup.-rintertdeiit.   Me  In  me. 
Thomna  c.  Uivell,  Sunerlntt-ndcnt,  Kitchhtir);. 
Ma*».    Jitine*  W.  l.yoa.  Superintendent.  8alem. 
Maan.    A.  H.  Martine.  Superintendent.  Fall  River. 
Maaa.    f.  W.  Morae.  ftu|K-rintcinlont,  Haterhll. 
Mam.  llimm  Nevon«.9u|M-rintimdcnt,  L';tmbrldne. 
Maaa.    Albert  F.  Noyea.  City  Koirinei-r.  Newton. 
Maaa.     W.  H.  Richard*.   Suprrintvnjeni.  Sew 
I/indon,  Conn.    Henry  W.  Rogera.  Nnperinlen 
Lawrence,  Maaa.    H.  |„  Sichlelter.  Sti|aq-in- 
Phinea^  Spru»rue,  Ri-xix- 
Jostiph  O.  Tenney.  S.i|wrin- 
Charle,  K.  Walker. 
N.  H.    William  C. 
Wilcox,  Rn«iatrar,  Waliham,  Mam. 
Winahip,  rMiperintendenl,  Norwich,  Conn 
fine  Member*. 
National  Meter  Co.,  N*w  York.   J.  J.  Newman 
A  Co.,  Water- Wurka  Contractor*,  Providence, 
R.  I.    W.  B.  Sherman,  Hyd.  Eojrii 
bteam  Eogltte  Co.,  Provtilence.  R.  I. 


dera  will  aU|ruhtte  and  (tnumoti  e  the  duly  under 
en.  h  of  tlien-  condition*.  Steam  will  enter  the 
cylinder  at  m:t  nv,-r  T»  ]>oundB  per  ai|Uare  inch  dur- 
ing the  test*,  and  i  he  duty  will  be  ■  ompulol  on  a 
Ihmh  of  evapontU)!!  in  the  boilen  of  H  |amnda  of 
water  per  pm  id  or  co«l  couanmexl—variable 
eitlttr  way  proportionate  to  the  variation  of  actual 
evaporation  fi  >m  a\r,v,-  rate.  The  |m  «Mtre  to  be 
inalntajniit  dutlnn  llio  te«n  will  be  2|»  feet  above 
fl  a.r  line  in  eaifUie  moms,  pi ua  the  dwtance  from 
floor  to  aurface  in  pump  well.  No  allowance  wlQ 
be  mtde  for  friction  in  pumpa  or  machineiy. 

Theetiirinea  ami  appurtenanuKto  be  kepi  in  good 
working  cowlttion  for  one  year  trooa  the  date  of 
their  completion, 

The  foregoing  ia  but  a  brief  aynupaia  of  tlie 
main  points  in  regard  to  the  englueai.  The  apeci- 
flcatirma  are  iutendvd  Ui  deacribe  a  pumping  acr- 
vlce  which  f-hall  be  flrat-clasa  in  every  particular. 

Further  partl.itlun.  can  be  obtainetl  from  Tboroaa 
A.  Kcrvheval.  mayor  of  Naaliville.  or  J.  D.  Cook. 
C.  F-.  the  conwlting  engineer,  Toiedo.  O. 


PKKSONAL. 


.HPF.CIFICATION8 


FOR  PUMPING 
ERY. 


Naalivlllc.  Tenn,.  will  receive  pru|ioaala  uutil  IJ 
..'clock,  noon,  of  Fridav.  Noteintier  In,  IKS',  for 
furnlaltingtwo  fl rut -class  pumping  engine*. 

Eu  h  enititie  ia  to  have  an  eaay  capacity  of  10- 
(KXl.11011 1*.  H.  g.tllonsin  21  liuurj.  ajaiast  a  resist- 
ance •  tpial  (o  iHtinping  fr-fm  the  <  'umberland  River, 
the  rtnirro  of  aupply,  Intu  liic  pnipoaed  storage 
r™-rvoir.  thro.itsh  ai»  inch  forci-  uiuin.  ubout  H.tKKI 
feet  long.  The  extreme  difference  between  high 
and  low  water  in  the  river  ia  about  IK  feet,  and 
the  flow  line  in  the  rcaerv.-ir*  will  1*  ab  ml  3»l 
feet  above  low  water  in  the  river.  The  floor  line 
of  etuclne  mom  will  he  «!  feet  al».ve  low  water 
level. 

Each  |m>|xwil  mujt  state  the  kind  of  engine 
offered,  including  a  descriptive  ap.-ci»ic.ttion.  aof- 
tlceul  ly  in  detail  to  describe  the  miiteruil,  metho>l 
and  mechanicism  of  interior  and  exterior 
working  parts  :  and  mutt  be  accompanied  by  the 
mwawiry  plan,  elevallou  aol  aectiminl  d rawing*. 

The  contract  will 
transportation,  tools,  m.tteriak  latawatul 


MACH1N-      Mk.  Rvris  Cook  is  Chief  Engineer  of  the  Prmi. 

gewasaett  Valley  Railroad.  Headquartar*  at 
Plymouth,  N.  H. 

A  dispatch  lo  the  ll'orfd  from 
Texas,  dated  the  3.1  in««..  says: 

Major  IL  W  Pitrikks.  Chief  Engineer  of  the 
Mexican  ft  Oriental  Rtilway.  waa  murdeml  hy 
Indiana  in  the  mountain*  neir  Chihuahua,  two 
daya  ago. 

bOHKHT  A .  Smah.ek.  laUi  Aaauitant  Hnperinten- 
dent  Edge  Moor  Iron  Co..  has  iM-en  appointed 
Ki.gineer  Department  Bridges  anil  other  struc- 
tures, C.  M.  &  St.  P.  Ry. 

Mm.  L.  M.  Mixzkv.  of  Adabw  A  Mcw.ay .  Civil  En- 
gineers, Boston,  la  employed  hy  the  city  of  Keene. 
N.  H..  as  8u]ierluteiidcnt  and  Inapcetor  of  the 
Waring  system  of  aewerigc,  now  being  introduced 
into  that  city. 

Hemky  R<  iKIkmin  ScAKUk  a  well-known  architect 
during  So  years  in  Rochester,  Washington,  D.  C. 
and  New  York  City,  member  of  the  American  In- 
atituleof  Architects,  of  the  Ptillosophlcal  Society 
of  Waahington  snd  the  Union  League  Club,  died 
in  thi»  city  last  .Sunday 


at  the  atjiion  of  nil  irou      Of  iion  meu  named 

work  miuired  In  the  c  instruction  of  foundation  Germany  having  A.  for 

masonry.  otiginally  belonged  to  the  same  firm,  and  how 

Thia  contract  will  alao  include  tbe  necessary  hot  they  became  separated  forms  an  interesting  story, 

well  or  welU,  fond  pumps,  air-pumps,  check  and  which  has  just  been  told  in  Pans,  where  Herr 

foot  viUvrs,  steam  utd  vscuam  gaages  and  count-  Abthi  r  Krlpp  recently  arrived.    In  1055  tbe 

era:  alao  the  lubricators,  oil-pumps,  cans,  etc.;  alao  Ktttmn,  by  being  thus  together,  took  to  casting 

furniahing,  connecting  and  putting  in  place  of  all  guns  at  their  factory. and  in  1868  made  the  weapon 

attaint  pipes  inside  the  engine-room,  together  with  which  look  the  first  prixeat  tbe  French  Exhibition 

the  neenrary  pipes,  valves,  cocks,  curves,  etc.  of  1867.   Sc<m  after  this  the  Arm  proposed  to 

The  steaun  cylinders  must  be  steam-jacketial.  Marshal  Niel  and  (ien.  von  Moltke  to  ca»t  for  both 

of  the  •'"  l»rU  subject  to  haw  of  Ileal  by  radiation  their  governments  respectively,  an  offer  which 

to  be  protected  by  placing  next  the  metal  a  plastic  «f»a  the  cauae  of  the  retiieinent  of  Arthcr  Krbti», 


At  the  purupliiK 
vote  of  thanks  waa 
for  bis  active 


of  the  members  upon 

won. 

LEHT  OF  HKKBERX  r>P  THE  XEW  EtaLlSD  WATVH 
WORJCK  AIUHH'IATION. 

Act  itv  Member*. 
R.  W.  Bagaell,  Huperiniendent.  Plymouth, 
Masn.  J.  Stewart  Brown,  R«guitrar.  Worcester, 
Mass.  James  M.  Battler,  Clerk,  LtiweU,  Mas*. 
M.  (Tlark.  Superintendent,  NorlhnmiKon. 
R.  C.  P.  Coggcahall.  Su|acrintenilen(,  New 
J.  Warren  Cotton, 
Cambridge,  Maaa.  Edwin  Darling, 
dent,  Pawtuckrt.  R.  I.  William  T.  Dotten,  Huper- 
tntendent,  Winchester,  Mass.  Albert  8.  Hover. 
Registrar,  Newton,  Mass,  Robert  M.  Oow.  Super- 
intendent. Medford.  Mass.  8.  E.  Orannia.  Huper- 
inU-ndent,  New  Haveu,  Conn.  Frank  E.  Hall. 
C»mimir*i4Mier.  Worct«ter,  Mass.  Joseph  C.  Han- 
cock. Superintendent,  Springfield,  Masv  James 
IL  Hathaway,  Registrar,  NewBnlford.  Mass.  W. 
W.  Ilawkra,  Superinuindent,  MaJd-n.  Mas~. 
K.  Hill, 


WeiiHam  Like.  ,  coinpoaittoo  compouna  ot  aabewUia,  or  other  ac-  who  rtninditl,  therenpon.  an  iron  foundry  at  Bern- 
to  President  Lyon  cepttihle  material,  over  which  will  be  placed  at  <*art,  in  Atwirio,  and  left  AL7KXD  to  conduct  tbe 
'  fnr  I  teavtt  chh;  thicknrsa  of  lutir  felting,  and  over  all  an ,  works  at  Essen.  Akthvr's  foundry,  ouuide  of  Eu- 
urnarnrntal  wooden  lagging.  ,  rope,  if  still  there,  is  not  heard  of,  but  Aljnwb's 

Each  engine  to  be  supplied  with  the  necessaiy  |  ku»  business  in  the  wonder  of  tlte  world,  as  the 
air-cbambe ra,  on  auction  and  delivery  mains,  also !  statistics  will  show  that  it  ought  to  be.  The  popu- 
with  fnnt'valve*  in  taction  pipes,  and  clieck-Tulvc* '  latjim  t/f  the  Essen  works  is  15,700,  and  tbe  sum- 
in  delivery  mains,  at  such  points  as  may  be  °cr  °X  boilers  and  engines  ia  as  follows :  429 
directed  by  the  engineer.  boilers,  85H  steam  engtttea.  with  a  horse-power  of 


Steam  pipes  to  be  of  wrought-lran.  acrewetl  to- 
gether and  tboioughly  red-leaded.  ConnecUng 
flanges  to  be  lathe-faced,  and  mad*  to 
in  size. 

Each  hid  must  stipulate  the  duty  to  be 
tetnl,  which  shall  not  be  leas  than  00  000.00 
of  water  i-aised  one  foot  high  per  100  pounds  of 

coal  consumed,  without  taking  account  of  u&bex 

,,  ,  .  i  j    . j        »       ,     ,       The  inveiition  eonaiat* 

•r  clinkers,  or  making  any  deductions  of  any  kind,  rusi.io,,  baring  its  upper  at 
The  duty  w  ill  be  determined,  find,  by  a  cimtinu-  and  made  with  longtl'tdiual 

•kd  run  of  Mor  48  lu/ura.  at  the  option  of  the  rn-  tending  from  end  to  end.   Tne  sidns  fit  snugly 
gineer.  doring  which  the  full  t  untracttpjanlity  of  "«"!"";  »'*  vertical  face,  of  the  adjacent  rails  and 
'  .„  .  ,  .  .         '  .      1  ,  I  against  the  under  faceenf  the  haads  of  the  rails 

water  will  bo  pumped;  arcond,  by  actual  ret airda  |  ml        „|Klfl  thr       of  t)|e 

taken  for  a  period  of  HO  days,  during  which  the 


1S.600;  «a  atuani  luuninera.  and  I.H4  furnaces,  of 
which  fourteen  ant  high  furnaces,  producing  80U.- 
000  toua  or  steel  and  28,000  ton*  of  iron  yearly. 

RECENT  INVENTIONS  PATEXTEU  DURING 
TUG  PRESENT  WEEK. 

8AFETT  GUAM)  FOB  RAILWAY  SWITCHIIt. 

of  a  reversable  clastic 
and  under  faces  alike, 
ntral  grooves  ex- 


MAtJMRTO-  KLJfCfKlC  ItAILWAT  ftlaXAI- 


engines  wUI  be  opetiu-d  at  contract  speed  for  half  The  magneto-electric  signal  is  arranged  in  a 
the  time,  or  during  each  alternate  14  hoars.   Bid.  cuit  between  tlte  switch-operating  mechanism 


a  car- 
and 
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n  magneto-generator,  whereby  when  the  circuit  in 
cloned  (bv  the  proper  alignment  of  the  switch)  an 
approaching  train  in  operating  the  generator  gels 
a  safety  rignal;  but  when  the  circuit  is  open 
(through  the  misplacement  of  the  switch)  no 
safety  signal  can  l>e  produced. 

nujcmoNR  enmrB  asd  apparatus. 

This  novel  arrangement  of  speaking  and  listen- 
ing telephone  circuit  comprises  a  series  of  central- 
nflioe  s*  itch-lsmrds.  and  a  circuit-changer  located 
at  a  supervising  desk.  All  the  telephone  circuits 
are  looped  through  the  supervising  desk,  to  which 
ia  attached  a  supervising  telephone.  An  auxiliary 
signaling-circuit  is  employed,  which  la  provided 
with  nominally  open  branches  connecting  respect- 
ively with  magnclo-ftcncrnting  machines  and  with 
a  battery.  A  switch  controls  the  signaling  circuit, 
and  a  separate  awitch  comrola  tin-  supervising  tele- 
phones and  connecting  devices,  whereby  cither 
signaling  or  telephone  circuit  rasy  be  included  in 
either  of  the  awitrb-lsmrd  telephone  circuit  loops. 
A  circuit-changer  is  located  at  the  chief  operator's 
deak. 

KlMHIl  FOR  STEAM  KNtltNES. 

In  this  invention  a  balance  or  counter  weight  is 
secured  to  an  adjustable  eccentric  in  such  position 
as  to  exert  its  gravity  upon  the  eccentric  In  a  re- 
verse directum  to  Uie  action  of  the  steam  pressure 
upon  the  stem  of  the  valve,  attached  by  the 
eccentric. 

steam  prxtprso  XNonnt. 
A  new  steam  pump  consists  of  two  steam  nnd 
two  water  cylinders,  secured  together  upon  the 
same  axial  line,  and  provided  with  a  continuous 
plunger.  They  are  combined  with  yokes  and  gear 
wheels  for  converting  the  reciprocating  motion  of 
the  piston  into  rotary  motion  of  the  shaft.  Eccen- 
tric and  valve  connections  are  operated  hy  said 
shaft  and  communicate  alternating  motion  to  the 
valves  of  each  of  the  steam  cylinders. 

or-KKATIKU  l 'A Pl.t  RAILWAY  riRIPK. 

This  improvement  i elates  to  cable  railways. 
Upon  a  frame  are  secured  gripping-jaws  connected 
to  an  opr  ruling  lever,  to  which  is  secured  a  sup- 
plements! |sjwer  Itand-whcel,  suitably  joumaled 
and  provided  with  a  pinion,  which  engages  with 
•  calved  segment  ruck.  A  ratchet  wheel  and 
pawl,  operated  by  a  hand-lever  also  JournaJed  and 
attached  to  the  hand-wheel  to  retain  the  parts  in 
postUon  when  set. 

ELECTRIC  SAFETY  DEVICE  rOH  KlJSVATOMs. 

In  this  invention,  a  frangible  or  separable  elec- 
tric conductor  is  combined  with  an  elevator  and 
traverses  the  portions  of  the  hoisting  machine  or 
motor  which  are  subjected  to  the  working  strain 
or  wear  and  arranged  in  a  closed  electric  current 
including:  an  electric  magnetic  det*nt  which  con- 
trols safety  catcttes  arranged  to  uphold  the  car, 
whereby  the  breaking  of  the  parts  of  the  motor  so 
traversed  will  break  tlie  electric  circuit  and  there- 
by relax  the  magnetic  detent  and  release  the 
safely  catches  to  uphold  the  car. 

Wasiiisotoh.  D.  C.  F.  K.  Bhix-k. 

CORRESPONDENCE. 

CONVENTIONAL  COLORS. 

PlTTHBL roh.  Pa.,  Oct.  HI.  1888. 

Editor  Engtbeeribq  Newh  i 

I  should  like  to  hear  from  some  of  your  readers 
as  to  what  is  the  general  practice  regarding  the 
use  of  eofor*  fur  the  various  line*  nf  a  railrmil  sur- 
vey map.  I  would  like  to  know  whnt  are  the 
proper  (or  usual!  colors  to  use  for  the  preliminary 
lines,  locjtion  lines,  changed  or  altered  lines,  eon- 
tours,  etc.  I 

I  notice  that  on  different  railroads  the  practice 
differs  and  a  full  discussion  of  this  subject  might 
lead  eventually  to  n  system  of  uniformity,  the  ad- 
vantages of  which  are  obvious  to  all. 

Respectfully. 

Is  E.  Vbi.. 


and  to  circular  curve."  A  is  station  SO  and ''is 
station  31. 

f 1  understand  the  above  statement,  it  says  in 
substance  that  theauglcs  II  A  0  and  B  C  A  am 
canal,  each  being  51  }t  minutes;  and  the  curve 
A  EC  is  a  spiral,  joining  tangents  A  B  and  B  ''-, 


and  gradually  increasing  in  curvature  from  A  tot" 
The  triangle  A  B  ('must,  then  be  isuaccles,  and  A 
B  equal  to  B  C. 

Can  these  tangents  he  so  joined  hy  a  curve 
gradually  increasing  in  curvature  from  A  to  C,  or 
bv  any  curve  which  is  not  symmetrical  with 
respect  to  B  t>  as  an  axis';  B  O  being  a  line  inter- 
secting the  angle  ABC.  S.  E.  Reach!!. 


TRt-HNlKHEK  Vkreix,  .Secretary's  Office.  ( 
387  BumPWaY.  New  York,  Oct.  Ill,  18KS.  i 
Editor  Enoimberinu  News: 

The  members  of  the  Technical  flflCMItj  uf  New 
York,  at  their  annual  meeting  on  Oat.  14,  IR83, 
electe<l  Ihe  followiug  officers  for  the  year  1882  3  : 
President,  Dr.  H.  Endemanu  ;  Vice-President. 
Hugo  H.  Roelker:  Corresponding  Secretary.  Max 
I  C.  Hud  ell:  Recording  Secretary,  Hermann  Rass- 
I  bach:  Treasurer.  Paul  O  >epel:  Librarian,  Oeo.  W. 
I  Wundram. 

At  Ihe  close  or  the  year  1881-82  the  Society's 
list  of  members  shows  187  active  members. 

A  complete  annual  report  on  the  Society's  work- 
ing and  progress  during  the  past  year  is  in  prepar- 
i  atlon.  and  will  be  issued  shortly. 

Very  respectfully. 

Max  C.  Bronx.  Secretary. 


SPIRAL  CURVES. 
COLORADO  SlTUNttH.  Colo..  Oct.  81.  |XK>. 

Editor  Esolsef.riso  New*  : 

Inyour  issue  No.  10  (dntcd  March  II)  of  this  year, 
Mr.  W.  II.  Fry.  in  the  latter  part  of  his  article  on 
spiral  curves.  «nys : 

"Having  laid  nut  the  end  of  the  Aral  spiral, 
which  falls  on  station  81.  by  deflecting  from  the 
tangent  81  '«  minutes,  as  above,  set  up  the  transit 
at  station  81.  Take  a  backsight  on  station  '.0  with 
31'  j  minutes  on  ihe  other  vernier,  turn  vernier  to 
MRS  when  the  line  of  colhmation  will  be  a  tangent 
Isith  to  spiral  and  circular  curve  to  lie  laid  out." 

Referring  to  the  accompanying  diagram,  let  .  I 
B  lie  the  tangent  mentioned  above  as  being  de- 
flected fr>itn.  aixl  B  C  the  "  tangent  both  to  spiral 


, REFORM    NEEDED  IN  STANDARD  OAflOB 
ROUJNO  HTOCK. 

PllXTlAC.  III.,  Oct.  SS.  1882. 

Editor  ItMIHIaMIMI  News: 

The  railniad  interest  in  the  United  Slates  is  very 
large,  bring  represented  by  104,000  miles  of  rail- 
roads, rovting  about  935.000  per  mil*,  equal  to 
♦Il.tMO.IXIO.OnO.  Any  improvements  in  any  part  of 
this  vast  property  that  would  tend  to  lessen  the 
cost  of  transportation,  wonld  lie  welcomed  by  the 
owners  of  the  mads  and  the  public  Railroad 

1  directors,  railroad  officers,  engineering  journals, 
muster  mechanic,  master  car-builder,  civil  and 
mechanical  engineering  societies  have  been  discuss- 
ing i lie  evil  of  our  railroads  hauling  so  much  dead 

!  weight  for  several  yeais  So  far.  however.  RO •Ac- 
tive remedy  worthy  of  the  name  has  lieen  applied. 
Competition  with  I  lie  lakes,  rivers,  canals  unit 
nnrrow-gaugc  raids,  will  eomp*l  the  stnndnrd- 
gnugv  roads  to  reduce  the  dead  weight  of  their 
rolling  stock  by  increasing  the  toad  carried  |wr 
car.  In  1*81  the  lOt.OOO  miles  of  railroads  in  the 
United  States  earned  6725,0110.000.  or  nearly  t7.000 
per  mile. 

The  average  cost  of  lunning  a  standard  gauge 
tram  one  mile  is  about  93  cents.   This  would  give 
4. .MM  Indus  tun  over  the  mile  in  both  directions 
per  year,  and  about  80  per  cent,  of  these  would  be 
passenger  trains,  or  say  1.359  trains  per  year,  giv- 
ing two  daily  trains  each  way  for  JSIW  days  in  the 
•  year,  costing  *l. 288.311.  and  leaving  3,213  trains, 
costing  $3,051  .HO,  to  do  the  freight  business  of  that 
mile.    The  estimate,  in  each  case,  will  Ik?  made 
I  for  one  mile  of  road.    If  we  assume  that  60  ft.  per 
'  mile  is  the  average  limiting  grade  of  our  roads,  and 
i  that  the  aveiage  weight  of  standard-gauge  engine 
I  ami  tender  is  00  tons,  with  30  tons  on  driving- 
!  wheels,  the  gross  weight  of  train  that  such  nn 
engine  could  haul  would  lie  850  lima,  composed  as 
'  follows:   It*  cars  weighing  |H0  tons,  load  162  tons, 


tender  8  tons.  Then  the  wjight  of  train,  including 
engine  and  tender,  w  Mild  bi  410  tons.  This  would 
he  the  train  load  in  the  direction  of  the  heavier 
traffic,  and  the  number  of  tons  hauled  per  year 
over  the  mile  by  1.9)6  trains  w.mul  ht  8(0.178 

toils. 

In  the  opposite  direction  the  average  plying 
load  would  be  one-third  as  much,  or  54  ton-,  and 
thn  gross  weight  of  train  would  he  If  cars,  weighing 
1H0  tons;  caboose  car,  R  tons;  toad,  54  tons;  en- 
gine and  tender,  60  tons;  all.  3r>  tons;  so  that  the 
number  of  tons  hauled  during  the  year  in  the  dl- 
rectioD  of  the  lighter  traffic  by  1,606  trains  would 
he  86,784  tons,  making  the  entire  number  of  tons 
of  paying  load  hauled  in  both  directions  during 
the  year  840.896,  and  the  dead  weight  nf  train 
hauled  during  the  year  in  both  directions  over 
Ihe  mile  would  be  603,856  tons;  and  if  the  engine 
and  tender  be  included  the  deid  weight  would  be 
796.576  tons.  This  give.  2.85  tons  of  non-paying 
load  hauled  for  every  ton  of  paying  freight.  This 
gives  an  average  car  kud  of  paying  load  in  both 
directions  of  6  tuns;  that  is,  a  ear  thai  bus  a  capa- 
city of  10  tons  gets  only  0.9  of  a  toad  in  one  direr- 
tion,  aod  0.3  of  a  load  in  the  opposite  direction. 
This  seems  a  very  small  average  cat  load,  but  the 
average  car  load  of  the  Chicago  &  Alton  Railroad 
for  all  I  In-  cam  loaded,  partly  loaded  and  empty, 
i.l  regular  freight  traffic,  was  only  A. IB  tons  in 
I  1877.  and  the  C.  &  A.  R.  R.  lias  been  one  of  the 
best  managed  roads  in  the  country  during  the  last 
i  18  years.  This  gives  the  enst  of  hauling  one  too 
of  paying  load  over  one  mile  equal  to  .88  of  one 
cent,  and  Ihe  co-t  of  hauling  paying  and  non-pay- 
ing load  would  be  newly  .37  of  one  cent  per  ton 
j  per  mile.  So  that  the  standard-gauge  roads  pay 
'  6967  per  mile  per  year  for  nulling  8I6.89B  tons  of 
I  paying  load,  and  t'1.113  for  hauling  7118,57 tl  Inns  of 
dead  weight.  Tltis  looks  as  if  the  ataadnrd-gwgc 
1  roads  need  reforming  their  needlessly  heavy  roll- 
ing stock-  The  standard-gauge  freight  car  can  be 
made  strong  enough,  at  a  co«t  of  870  ps*r  car,  to 
'carry  two  tons  of  p  tying  load  for  every  ton  of 
'  car,  ora  c  ir  weighing  10  tons  can  safely  carry  SO 
'  tons.  When  Ihe  standard-gauge  rolling  stock  is 
improved,  n  standard-gunge  freight  train  in  the 
direction  of  the  heavier  train?  will  consist  of  t9 
cars  weighing  130  tons:  caboose  car,  6 
tons  (the  weight  of  caboose  should  he 
reduced  to  3  or  6  Ions);  paying  load.  234  tons: 
and  engine  and  tender  60  tons,  all  making 
410  tons.  Then  the  number  of  trains  needed  to 
haul  the  290.172  tons  in  the  direction  of  Ihe  greater 
traffic  will  tie  1.162.  and  the  same  numherof  trains 
will  run  in  the  opposite  direction,  hauling  the  841.- 
724  tons,  luakiicg  the  whole  number  of  freight 
'  trains  needed  to  haul  Ihe 846.896  ions  in  both  direc- 
tions, 2,824.  thereby  saving  the  cox!  of  running  88H 
I  freight  trains overlhemllc.  anil  reducing  the  nuffl- 
I  ber  of  freight  cars  one-third  and  the  number  of 
freight  engines  27  per  cent.,  ami  the  cost  of  fuel, 
oil.  waste,  water  and  engine  repairs.  27  percent., 
and  Ihe  wear  ami  tear  of  track  in  the  same  pro- 
portion. The  number  of  passenger  trains  cin  r.ot 
be  reduced  by  reducing  the  weight  of  passenger 
coaches,  sleeping  cars,  baggage  and  expense  cars  : 
but  the  weight  of  passenger  engines  can  br  re- 
duced and  this  will  effect  nearly  as  great  a  saving 
as  a  reduction  in  the  number  nf  trains.  The  total 
cost  of  running  a  standard-gauge  train  one  mile 
has  been  estimated  at  95  cents  ;  but.  in  fact,  only 
about  60  per  cent,  of  this  is  »|icnt  in  the  actual 
running  of  trains.  The  other  III  per  cent.,  or  38 
cents  per  train  mile,  being  consumed  in  expense* 
that  remain  the  same  whether  the  business  of  the 
road  is  light  or  heavy,  and  doc*  not  change  with 
the  amount  of  business  done  or  the  nurijls-r  of 
trains  run.  The  items  of  expense  that  cha  ge 
with  the  number  nf  trains  run  are  as  follirws  : 
Maintenance  of  way.  18  cents:  fuel.  oil.  wasir, 
water  and  engine  icpairs.  IS'eents;  oar  repairs.  » 
cents ;  engLneer.  flreniaa.  conductor  nnd  brake- 
men,  11  cents,  and  other  Hems  that  do  not  change 
with  the  number  of  trains  run.  3J  cents:  all  mak. 
ing  95  cents  per  train  per  mile.  The  standard 
giiugr  mad  would  save  $506- 16.  ur  say  $300.  |s>r 
mile  per  year  by  reducing  the  number  of  freight 
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trains  88ft.  This  would  reduce  the  operating  expense 
p«r  mite  per  year  from  $4,840  to  $8,888.84,  and 
increase  th«  net  earnings  from  $3,660  to  fS.198.lS, 
t  on  $10,000  equal  to  I  per  cent. 
I  of  ft  P<*  ««>0  per  mile  per  year 

n  a  large  amount  to  waMe  in  hauling  needless  roll- 
ing stock  over  the  roa/f.  There  is  also  a  necessity 
for  a  reformation  in  locomotive  construction.  The 
weight  on  the  driving  wheels  of  locomotives  is.  in 
many  cases,  too  much,  and  the  rigid  wheel  base 
too  long,  Long,  heavy  trains  are  profitable,  but 
there  should  be  a  limit  somewhere.  That  limit  is 
reached  when  the  damage  done  by  the  engine  to 
itself,  and  the  cars  that  it  hauls,  and  the  track  on 
which  It  runs,  exceeds  the  profile  derived  from 

The  intelligent 
to  build  a  good 
but  he  doe*  not  always  know 
whether  it  i.  more  profitable  to  use  an 
American  engine  with  44,Ou0  lbs.  on  4  drivers, 
oVa  mogul  engine  with  65,000  His.  on  •  drivers, 
or  a  consolidation  engine  with  90,000  lbs.  on  8 
drivers  with  13  or  18  ft.  rigid  wheel  base.  Nor 
does  the  master  ear-builder  know  whether  it  is 
more  profitable  to  build  a  car  to  carry  10  or  SO 
tons.  Master  mechanics  and  master  car-builders 
perform  their  duties,  but  they  havs  not  the 
authority  and  not  always  the  qualifications  to  do 
what  is  for  the  best  interest  of  their  roads.  That 
authority  is  vested  in  some  official  higher  in 


that  is 

Of  roods  built  SO  or  80  years  ago,  many 
I  ovrr  and  wound  around  hills  and  bluffs 
I  now  reduce  their  efficiency.  These  obstruc- 
I  be  reduced  on  roads  doing  consider- 
able business,  thereby  increasing  the  carrying 
capacity  90  to  40  per  cent,  and  the  net  earnings 
$500  to  1 1  .COO  per  mile  per  year.  Also  the  con- 
solidation of  several  small  struggling  corporations 
under  an  efficient  and  intelligent  general  mans  ce- 
ment would  save  two  per  rent,  of  (he  operating 
expense,  and  also  insure  the  much  needed  improve- 
ments in  rolling-stock  and  road.  A  large  amount 
of  capital  thinks  it  sees  a  remedy  for  the  evil  of 
dead  weight  in  the  narrow-gauge  railroad,  and  In 
oonsrqurnoe  large  amounts  of  money  have  been 
lately  invested  in  building  each  roads,  with  what 
success  remains  to  be  determined. 

In  1881,  the  104,000  miles  of  railroads  in  the 
United  States,  costing  $33,000  per  mile,  earned 
nearly  $7,1.00  per  mile,  and  spent  in  operation  $2 
per  cent,  or  $4,840  per  mile,  leaving  $2.0(10  net.  or 
7 per. cent,  on  the  capital  Invested.  A  narrow- 
gauge  railroad,  with  the  same  grades  and  relative 
carves,  and  with  rolling  stock  sufficient  to  do  a 
business  of  $1,000  per  year  per  mile,  can  be 
tmllt  for  85  per  cent,  of  the  cost  of  a  standard- 
gauge  road,  or  $29,730  per  mile,  saving  $3,230  per 
Bile,  and  this  at  6  par  cent,  would  give  the  narrow- 
gaoge  road  an  advantage  of  $813  per  mile  per  rest- 
orer the  standard  gauge  road, 

Allowing  that  the  expense  of  operation  that  does 
not  change  with  the  amount  of  business  done  or 
number  nf  trains  ran  is  (be  saute  on  the  narrow- 
gauge  road  as  on  the  standard-gauge  road,  then  the 
cost  of  running  a  narrow-gauge  train  per  mile 
would  be  as  foltowa:  Maintenance  of  way.  9  cents; 
fuel,  oil,  waste,  water  and  engine  repairs.  12^ 
cents;  car  repairs.  i%  cents:  engineer,  fireman, 
conductor  and  brakeuian,  11  cents,  and  other 
Hems  of  expense  that  do  uot  change  with  the  num- 
ber  of  trains  run,  28),  eenta;  all  making  67\  cents 

Strain  per  mile.  The  cost  of  running  trains  dif- 
largely  on  different  roads  and  in  the  different 
parts  of  the  country,  but  93  cents  is  a  fair  average 
for  the  standard-gauge  roads  and  t1\  cents  per 
train  mile  is  a  fair  average  coat  of  narrow-gauge 
as  compared  with  the  oust  of  a  etandard-gauge 
train  mile.  The  average  narrow -gauge  engine  has 
only  half  the  hauling  capacity  of  the  standard- 
gauge  engine,  and  allowing  the  weight  of  narrow- 
gauge  freight  cars  to  be  about  i%  tons  each,  and 
that  it  can  carry  two  tons  of  paying  load  for  every 
(on  weight  of  car.  but  gels  only  9-10  of  a  loud 
r  traffic,  then  the  nar- 
it  of  13  cars, 
r,  i  toDBi  and  toad, 


U0tona,and  engine  and  teodrr.SO  hwia;  nil  making 
906  tons  for  the  gross  weight  of  train.  Then  the 
number  of  trains  needed  to  haul  the  200, 1 72  tons  of 
paying  load  in  the  direction  of  the  heavier  Mffifl 

ning  in  the  opposite  direction  will  baul  the  $$> 
724  tons  of  freight  in  the  direction  of  the  lighter 
traffic.  The  number  of  narrow-gauge  freight 
trains  needed  to  haul  the  848.1198  tons  un  the  nar- 
row-gauge road  would  be  4,790;  nt  .19 cents  per 
train  per  mile  would  be  $1,838.32.  The  8,213 
standard-gauge  freight  trains  at  57  cents  per  mile 
cost  $1,810.84.  This  gives  the  standard-gauge  rood 
I  a  saving  of  $2,588  per  mile  per  year  in  freight  traf- 
fic more  than  the  narrow-gauge  road,  but  ihe  nar- 
row-gauge road  saved  $813  in  construction  and 
$989.51  in  running  1,358  passenger  trains,  all  mak- 
ing a  total  saving  in  favor  of  the  narrow-gauge 
road,  in  construction  and  passenger  traffic,  of 
$884.61;  from  which  deduct  $2,368  saved  hy 
the  standard  i- iug«  road  in  frei(bt  traffic, 
leaving  a  balance  of  $658.83  in  favor  of  the 
narrow. gange^r  tad  in  construction  and  operation. 
This  proves  that  the  narrow-gauge  roads  are  not  to 
be  despised  ss  competitors  for  freight  and  iMueeu- 
ger  traffic.  The  standard-gauge  rnnds  with  their 
freight  cars  improved  can  carry  the  848,898  tons 
of  freight  in  2,886  trains,  at  67  cents  per  train  per 
mile,  at  a  cost  of  $1,818.38.  saving  $348  per  mile 
per  year  more  than  Ihe  narrow-gauge  from  freight 
traffic;  fruiu  this  sum  must  be  deducted  $313  saved 
by  the  narrow-gauge  road  in  construction,  and 
$369  51  saved  in  pssscnger  traffic,  all  making 
$884.51,  leaving  a  balance  of  $141.51  in  favor  of 
the  narrow-gauge  road  from  construction  and 
operation  over  the  improved  standard-gauge 
road. 

This  la  couclusive  evidence  that  the  standard- 
gauge  rosdi  must  reduce  the  non-paying  weight 
of  their  freight  and  passenger  cars;  otherwise,  the 
narrow-gauge  roads  will  increase  in  number  and 
length.  Capital  will  be  invested  where  it  can  re 
ceive  the  largest  returns.  All  these  improvements 
add  to  the  net  earnings  of  Hat  roads  and  lessen  the 
cost  of  transportation  to  the  patrons  of  the  roads. 
The  owners  of  railroad  property,  business  men, 
producers  and  consumers  are  all  interested  in  u  re- 
duction of  the  cost  of  transportation,  and  will  en- 
iy  means  adopted  to  secure  that  end. 

Civil.  ENOlxwut 
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ction  of  the  heavier  U 
freight  train  will 


••  Practical  Farm  Drainage  and  the  Manufacture 
of  Drain  Tiles."    By  C.  tl.  Elliott  and  J.  J.  Bil- 
lingaly.   Indianapolis,  Ind.    Price,  $1.00. 
We  can  recommend  this  little  book  as  a  most 
useful  aid  to  those  interested  and  engaged  in  farm 
drainage.    It  addresses  non-profeawnnal  men,  and 
gives  the  principles  that  govern  scientific  drainage, 
in  clear  and  plain  language,  illustrating  them  by 
numerous  wood  cuts  in  a  manner  that  cannot  fail 
to  make  the  subject  comprehensive  even  to  the 
practical  agriculturist.    But  the  book  will  also  be 
of  use  to  engineers  who  are  either  to  lay  out  works 
for  the  manufacture  of  tile  pipe,  or  for  draining  a 
section  of  laud,  because  it  gives  the  roost  ad  vanced 
principles 
jecla. 
Part  L 

effects  of  drainage  in  different 
contour  both  of  surface  and  subsoil  ;  It  describes 
how  to  level  for  and  lay  out  the  drains,  and  d IS- 
C'usees  their  depth,  sixes  and  other  details  of  Ihe 
work  with  reference  to  different  conditions.  One 
idea  advanced,  concerning  the  location  of  suhmains 
and  branches,  we,  however,  cannot  indorse,  A  cal- 
culation of  cost  will  allow  that  the  usual  system  of 
parallel  branches,  discharging  into  a  main  from 
both  sides,  is  more  economical  and  just  as  effectual 
as  the  method  preferred  by  the  author,  of  running 
them  parallel  with  the  main  and  discharging  Into 

the  illustrations. 

Part  II.  discusses  the  selection  and  preparation 
of  days  for  the  manufacture  of  tiles ;  the  best 
for  and  arrangement  of  the  factories,  ss 


piil's  and  other  machinery,  Good  practical  advice 
is  given  on  the  selection  of  the  entire  outfit  and 
in  pressing,  handling 
in  the  drying  shed  and  kiln, 
and  in  burning  tbetn.    The  book  closes 


ENGISEER8^  SOCIETIES. 

LIVERPOOL  ENGINEERING  SOCIETY. 

At  the  meeting  of  this  Society  at  the  Hoval  In- 
stitution. Colquitt  street,  on  Wednesday  evening, 
11th  inst..  Mr.  F.  B.  Salmon,  president,  in  the 
chair,  a  paper  on  "  Some  Recent  rVuarreae  in  Elec- 
ineal  hi^im-emif; ''  was  read  by  Mr.  I.  S,  Brodie, 
M.  Inst.  M.  E.  of  the  City  Engineers  Department. 
The  paper  described  leading  types  of  dynamo  elec> 
trie  generators,  including  thosr.  of  Siemens 
Gramme,  Brush  and  LacfiauaW-e,  diseasing  the 
merits  aud  comparative  efficiency  of  each  for  the 
production  of  electric  rurrenlB.  The  secondary 
batteries  of  Plante,  Faure  and  Di  Mint  ins  were 
next  illustrated  and  described.  Passing  to  the 
subject  of  the  electrical  transmtwion  of  power, 
the  electrical  niilwav  of  Siemens  at  the  Paris  ex- 
hibition waa  explained  and  illustrated  by  dia- 
grams. An  interesting  discussion  fuHowtsl."  Wo 
understand  that  a  supplement  to  Ihe  paper  un 
"  Electric  Lighting"  will  be  read  at  the  next 
meeting  or  the  Society  on  Ihe  25th  inat.,  bv  Mr. 
Brodie. 

ENGINEERS'  CLUB  OF  PHILADELPHIA. 

Rooms  No.  1,523  Chkstnit  f+rnrirr.  t 
PHlLAnrxinu.  Pa.,  Oct.  7.  IS»2.  ) 

The  first  meeting  of  the  season  waa  held  this 
evening.  President  Kudolph  Hering  In  the  chair; 
28  members  and  5  visitors  present . 

Mr.  W.  H.  Cory,  of  England,  read  a  paper  upon 
the  subject  of  his  process  for  the  utilixation  of 
waste  dust  coal,  which  consists  of  mixing  the  coal 
with  u  small  percentage  of  fine,  drv  flrr-cJay  and 
another  small  percentage  of  silicate  of  soda  and 
submitting  the  block  to  a  pressure  of  one  ton  to 
the  square  inch.  The  blocks  are  then  stacked  to 
dry,  and  in  24  hours  (the  chemical  action  of  the 
alumina  in  the  clay  having  converted  the  silicate 
of  soda  into  silicate  of  alumina,  or  into  an  insoluble 
substance,  in  that  time),  the  blocks  are  fit  for  use, 
and  are  as  liaid  as  ordinary  coal.  Among  the  ad- 
vantages claimed  fur  this  fuel  are  the  following- 
7  per  wot.  more  work  than  ordinary  lump  <  <«1 
there  bring  no  lues  from  dust  falling  through  the 
fire-bars,  etc.;  that  the  fuel  manufacturer  cau  make 
his  own  silicate  at  little  expense  and  trouble;  that 
the  fuel,  being  compressed,  will  stow  iu  a  much 
less  space  than  coal;  that  it  does  uut  smoke,  mil  it 
decrepitate  in  the  furnace  or  cause  clinker:  that 
the  machinery  is  light  aud  inexpensive;  that  the 
cost  of  uuiuularture  will  not  exceed  30  cents  per 
ton.  and  that  all  deM'ripth ns  of  coal  can  be  util- 
ised, without  deteriorating  their  burning  qualities. 
Mr.  Cory  exhibited  bamples  made  from  anthracite 

dust.  etc. 

The  Secretary'  presented  from  Mr.  H.  M.  (Jeer  a 
discussion  of  that  part  or  Mr.  P.  U.  Baermann'a 
nccnt  paper  upon  the  "  Thickness  of  Cast-iron 
Pipe  under  Pressure  *'  (Vol.  III.,  3.  p.  109),  whet 
he  refers  to  the  rapture  of  a  12  pipe  by  the  i 
upuu  the  sudden  clc*ing  ofaS1 
230  bead,  by  the  breaking  of  a  1 

•ft* 

Baermann'a  formula,  (Tl*  =  wt.  of  water  in 

•   ,    .  S  I 

motion,  r  —  velocity  iu  feel  per  second,  and  g  = 
acceleration  of  gravity)  giving  a  pressure  of  2  .130 

H'  r» 

lbs,  per  sq.  in.,  Mr.  Goer  substitutes   =  P  t 

2  g 

{P  =  force  or  resiBtauce,  and  s  =  apace  over  which 

Facta)orP=  --. 

2  g  a 

the  moving  mass  of  water  is  brought  to  rest  with 
a  uniformly  retarded  motion,  iu  one  refund  1,354 
lbs.  per  ?q.  in.,  iu  one  half-second  2.708  lbs.  per -si 
In.,  aud  so  on.  inversely  as  the  time.  Without 
knowing  the  actual  time  of  ihe  closing  of  the 
valve  and  velocity  of  water.be  considers  deduc- 
tions impossible.  Ue  refers  to  the  leusoning  of 
Mr.  Fanning  t Water  Supply,  p.  449)  in  this  con- 
nection, as  likewise  erroneous.  He  attributes  the 
cause  of  failure  to  thin,  dulled,  and  Imperfect  pipe, 
and  the  general  safety  of  pipes  from  effects  of  the 
ram  to  the  existence  of  air-chamber*  at  summits 
of  undulations,  the  possible  reflux  of  water  to  the 
reservoir,  the  compressibility  or  the  varn  in  the 
joints,  and  perhaps  to  the  elasticity  of  the  walls 
of  the  pipe,  and  the  compieseibilitv  of  the  water 
itself. 

The  Secretary  presented,  for  Mr.  Howard  Oon- 
adeseripUou  of  the  Kinsua  Viaduct,  the 


detail  drawings »ud  ^  ;OQg[e 


October  23,  18ft 


tngrnph*.  It  forms  part  of  a  branch  of  the  Erie 
Railway,  la  to  tbe  cual  fields  of  Elk  County.  Pa. . 
and  ltd  construction  was  found  to  bo  the  most 
economical  way  of  craning  the  Kinxua  «wtr,  a 
long-time  obstacle  in  the  way  of  railroad  construe- 
tion. 

Surveys  ami  investigations  leading  to  the  con- 
ception of  this  work  were  made  by  Mr.  O.  W. 
Barnes.  Chief  Engineer  of  the  road  before  it  paaaed 
into  the  handa  of  the  Erie  Railway.  It  was  built 
according  to  Erie  specifications,  by  Messrs.  Clarke, 
Reeves  At  Co..  under  Mr.  0.  Cbanute,  Chief  Kngi- 
»m,  assisted  liv  Mown.  ("haa.  Pugaley.  H.  C. 
Keifer  and  the  anihnr.  It  contains  8.500,1)00  Ihe. 
of  Iron,  and  coat  1275,000.   The  paper  describes 
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Warn  roa  Oiat.vkstok,  Tex.— There  are  no  water 
works  at  QeJrcston  at  present  A  part  of  the  water  for 
tbe  ettv  is  obtained  from  cisterns  and  tbe  rest  is  brought 
in  ou  the  ran  from  Highland  bake,  some  15  or  80  milra 
distant.  Galveston  is  moat  certainly  In  need  of  a  boun- 
tiful supply  of  wat 
cussed,  but,  as  yet. 
ing  any  one. 

main  of  Bayonne  City,  It.  J.. 
Jersey  City  system  to-day. 


an  electric  light  and  power  oom- 

Tns  Ttata  Tauraaara  ConrasTr,  of  this  cfty,  has 
filed  articles  of  incorporation.    Capital,  »l.Cs»,00IX 

light  works  are  in  fan 


STREETS.  DRAINAGE,  ETC 

Tits  tuiupissasd  asphalt  block  pavetneat  laid  oa 
Michigan  avenue.  Chicago,  three  years  ago.  Is  being 
removed,  in  order  that  the  street  may  be  paved  unl- 
formly  thruugboat.  at  required  by  ordinance.  An  ex- 
amination of  tbe  blocks  as  removed  shows  that  it  Is 
practically  ss  perfect  as  when  laid. 

RIVERS  AND  HARBORS 

on  the  ernes  levee  just  north  of 


Tax  ''Nickki.  Platx"  road  has  been  sold  to  a  syndi- 
cate. The  price  paid  was  87  for  the  pief erred  and  17 
for  tbe  common  stock  of  the  company.  The  comnanv, 
wbiob  built  the  New  York.  Cbteago  A  ftt.  Louis  Rail- 
way, was  organised  in  April,  1881,  but  the  rued  was 
only  opened  for  traffic  on  lust  Monday  with  a  full  equip- 
ment In  every  reaped.  Tlie  length  of  the  road,  which 
runs  from  buffalo  to  Chicago  by  way  of  Cleveland  and 
Fort  Wayne-,  Is  &S1  miles.  Tbe  name  "Nickel  Plate" 
was  given  it  in  the  slang  of  Wall  street  becauw  the 
Initial  letters.  V.  Y.  C.  and  L..  of  New  York,  Chicago 
and  HU  Louis,  prououtkoed  rapidly  msko  the  sound  of 
the  word  "nickel.  * 

RxaiuxATinMor  a  Railroad  Mamaukk — Chkykssk 
Wjr.,  Oct.  SB.—  Robert  Law,  the  well  known  railroad 
manager,  ban  resigned  tbe  superintendenev  of  the 
Union  Pact 5c  Railway  system  in  Wyoming,  Utah,  Idaho 
and  Montana,  to  rakath»g«i>er»lsu|»irlntan,leneT  of  ins 
roads  in  Iowa,  minnti  and  Missouri  belonging  to  'he 
Chicago,  Burlington  &  Qulnav  Railway  Coaipany^Mr. 

and".ls  lol^llft*^^ 


Slate 


Df  LoDiataaa.— Naw  Orlkaxs,  Oct.  Wl.— 
P.  Lewi,  has  Just  returned  from 
and  kUdwon  | 


toed  par  si)  to.  from  6,000  to  7,000 

"  1,000 


wind  pasascss. 
Maximum  compression.   Stratum  loadet 
F'rrwnire  assumed  at  the  top  of  each  bent. , . 
Aildltkinal  yrewure  at  each  etorr  of  tower, 


'.,hmn: 

l.oao 


l.VOOO 
S.-100 


AdtltlHioal  pressure  at  each  irtorr  of  lower  . . 

«ralua  allnwe,'.  oa  "Ftswnls"  columns,  of  lea 
length  used  tin  to  33  ft. I.  with  aa  ultimata 
Rtreecth  per  sq.  In.  of . . . .  ...   ...       .  3.*  .000 

Maxlaium  ,-,Kni|inMwton  from  live  load  per  sq  la.  7,000 
M                                   a  bid  preaaim,  par 
sq,  la     10.000 

rireateeS  alnun  for  combined  loads  per  sq  In.  S.IWO 


lbs.  j 
Iba 

lbs.  j 
Ita. 


a  prolonged  tour  in  Carroll  and  Madison  pailaliea, . 
ha  has  bean  engaged  In  surveying  snd  taxing  out  1 
to  be  built  by  the  Mbsdasippt  Hirer  Commission.  He 
has  just  completed  tbe  lines  for  a  succession  of  levees 
from  II., If  .nl  tu  IMt»,  sdUtaiK*  -if  five  tidies  of  Inv- 
pnrtaat  riser  front,  snd  he  Is  having  his  notes  put  In 
order  an  as  kn  turn  them  over  to  tbe  United  Btales  engi- 
neer* He  reports  that  tbe  United  Stale*  contractors 
are  III  many  places  already  at  work,  and  have  their 
camps  established  and  their  plant  of  apparatus  and 
working  machinery  on  the  ground.  There  is  good 
progress  all  along  the  lines  of  levee  to  be  built.  Tbe 
Mime  may  tie  said  of  the  Htate  contract*,  and,  with  a 
fair  season  and  no  unusually  early  floods,  Louisiana 
stands  a  good  show  of  having  efficient  protection  from 
toe  Inroads  of  the  river.  A  Targe  camp  of  penitentiary 
convicts,  under  the  cere  of  the  contractors,  k*  eetab- 
luh.,1  st  Bonnet  Carre,  and  the  work  of  rebuilding  the 
brokon  banks  there  is  about  to  commence.  Tbe  levee 
to  be  built  there  will  embrace  S40.IO0  cubic  yards  of 
work  fors  distance  of  nearly  a  mile,  at*  height  vary- 
ing from  5  ft,  to  iai  ft  ,  the  latter  In  the  deepest  places. 


Company. 

BRIDGES. 

BaiDtia  Puasb  Cokklxtxii.— Plans  and  specifications 
for  tbe  bridge  of  tbe  Highland  Junction  Company,  across 
the  Hudson  River  at  Cornwall,  hare  been  finish*  1 

Tot.  Railroad  Banmt  at  Yaaoo  City.  Miss,  must  be 
completed,  according  to  contract,  by  the  first  of  January. 

Tn  OaXAT  Barnoi  over  the  kUesiuri  River  at  Bis- 
marck, was  tested  last  Saturday,  and  found  perfect. 
Tax  Rock  Mi  y is  IIiudoi.  at  Moline^Jl.,  to  1 


lag  slowlv.  It  la  expected 
completed  by  Nov.  ~ 


BTJLLDIHO. 
Pira-Sromt  Crry.  Mijrx..  will  build  a  110,000  school 
wouae. 

DrBroca,  la.,  Is  having  a  building  boom.  Seventy- 
va  been  erected  - 


Cb9tthai.  AiiiAN  Railways. 
If  the  Kuasiaiis  have  shown  thiinaelvesi  poor  in 
carrying  out  schemes  for  tbe  improvement  of 
their  means  of  communication  iu  Central 
Asia,  they  hare  certainly  not  done  so  in  bringing 
forward  suggestions  on  the  subject.  No  Central 
Asian  railway  yot  exists,  but  another  suggested 
route  has  been  sketched  out,  and  haa  received  a 
certain  amount  of  official  patronage  and  support. 
M.  von  Schultx.  an  engineer  of  some  repute,  re- 
cently made  a  survey  of  the  Orenburg  steppe  by 
order  of  Gem.  Strove,  perhaps  the  foremost  of 
living  Russian  grogntphrra,  ana  his  report  has  just 
beam  laid  before  the  Ituaaian  Geographical  Society. 
According  to  tltba  authority,  the  best  line  for  a 
railway  wuuld  be  by  the  Iiefe  Vatlry,  which  liea 
considerably  westward  of  the  ordinary  caravan 
route  beyond  Orsk.  After  leaving  tlie  tlek,  some 
distance  above  tbe  Fort  Ak  Tinbe.  the  projected 
line  would  cross  the  Hugodar  range  of  hills,  and, 
following  a  due  south-easterly  course,  reach  the' 
Aral  at  Totseluuui  Hay.  From  Teleebash  Bay.  Ka- 
xallnak.  or  Fort  No.  1,  can  be  easily  reached— the 
whole  distance  from  Orenburg  being  little  more 
than  500  miles.  But  the  principal  advantage  of 
this  route  consists  in  its  being  better  watered  and 
more  thickly  peopled  than  any  other  across  the 
steppe.  Considering  that  it  is  not  only  the  moat 
direct  route  beyond  Orenburg,  but  that  it  la  also  i 
watered  for  a  great  portion  of  the  Journey  by  the 
lick  and  Eraba  streams,  it  appears  strange  that 
this  (articular  mute  has  not  been  brought  more 
'iirward.  However,  as  it  haa  now 
excellent  official  approval,  it  may 
at  the  least  to  rccciye  as  favorable! 
i  aa  any  of  the  other  schemes  brought 
for  Improving  tlie  means  of  communion' 
veen  Russia  and  Turkestan.  There  is  one 
point  in  connection  with  thin  scheme  that  marks  it 
out  lis  distinct  from  all  others,  and  this  la  that  it 
would  be  a  Central  Asian  railway  pure  and  simple. 
Every  other  plan  that  has  been  brought  forward 
has  claimed  for  its  principal  merit  that  it  would 
connect  the  Central  Asian  dependencies  with  the 
great  Siberian  system  of  the  future.  — 
Ofobe. 


GENERAL  INTELLIGENCE. 

W  W«  elicit  <uut  art  oJwoh  pleased  <o  psililA  la  fA< 
<suu  sag  items  of  latere*  IA.K  mo»  he  rsraiakrrf  as. 
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RAILROAD*}. 

Work  on  the  Buffalo  extstueoa  of  the  Rocheabur  St 
Pittsburgh  road  Is  progressing  remarkably  fast 
Twentv-tix  miles  are  already  graded  and  ready  for  the 
lies,  while  a  fore*  of  450  teams  and  8,000  man  are  at 
work  on  the  remainder  of  the  line. 

Ftva  sxotNsJUOi  are  at  work  making  a  preliminary 
survey  of  the  proposed  extension  of  the  Boston,  Con- 
cord A  Montreal  Kail  read  to  Colebrook. 

Tux  track  of  the  Utah  A  Northern  has  reached 
Race  Track  I  'rock,  H  miles  from  Deer  Lodge. 

R  R.  WORK  I*  Florida. — The  work  on  tbe  Jackson- 
ville &  BL  Augustine  Kallroad  Is  being  vigorously 
pushed  to  completion.  All  the  grading  baa  been  fin- 
ished, and  there  are  on  the  ssvsral  sections  of  the  road 
about  BU0  hands  at  work.  About  60.000  ties  have 
been  cat  and  distributed  along  tbe  line  of  the  road. 
The  wharf  opposite  Jackaoovllle  has  been  completed 
The  entire  road  will  require  about  1,000  tons  of  steel 
rails,  all  of  which  baa  been  ordered.  Two  locomotives 
have  been  contracted  for. 

Thx  directors  of  the  New  York,  New 
ford  Railroad  hsve  prepared  plana  for  a  thorough  rv 
construction  of  the  road. 
Tnx  last  rail  of  tbe  extension  from  Oonhen  to  Benton 
',  on  Lake  Michigan,  was  laid  on  the  Mtb. 
iaokskee  *  Sootll western  Coal  Branch  Railroad 
has  been  completed.  Tbe  road  runs  from  Buckingham, 
Dl„  to  Essex,  111.,  a  distance  of  nine  miles.  Work  Is 
lielng  pushed  on  tbe  Bloomington  extension  of  taa 
Ksnknkee  ft  Hollthwestern.  One  hundred  teams  and 
800  men  are  now  st  work. 

Gborola  Pacutic.— A  recent  report  relative  to  the 
state  and  progress  of  work  on  toe  If  ns  from  Atlanta  to 
Columbus  states  that  from  Atlanta  to  Aoniston,  a  dis- 
tance of  100  miles,  the  track  baa  been  laid  with 
steel  rails  over  00  miles,  and  is  being  laid  westward 
toward  Anniston  on  Uie  remslnlng  distance,  at  the  rate 
of  over  half  a  mile  a  day.  Tmrklaylng  eastward  from 
Anniston  began  on  Monday,  Oct.  2.  and  the  gap  between 
toe  latter  place  and  Atlanta  will  be  clceeil  and  trains 
running  in  November,  Front  Birmingham  to  Annutnn 
the  work  has  sll  been  let  tn  contract,  the  contractors 
are  on  the  ground  with  heavy'  forces,  and  tbe  work  is  to 
be  completed  by  August.  188B  This  section  embraces 
the  heaviest  work  on  tbe  rood  from  Atlanta  to  Coluint.ua. 
between  Atlanta  and  Anniston  there  is  one  tunnel  a 
little  over  tVOO  ft.  long,  which  has  just  about  been  com- 
pleted, and  between  Anniston  and  Birmingham  la  one 
tunnel  of  "<X1  ft.,  upon  which  work  ha*}ust  commenced. 
From  Birmingham  westward  to  the  western  boundary 
line  of  Walker  Countr  the  line  bas  not  been  located, 
and  surveys  are  still  being  made  with  reference  to  tbe 
best  route  and  Hie  tapping  i.f  the  msrvelotislv  rich  coal 
depute  In  that  logion.  ft  Is  almost  certain  the  whole 
Una  from  Atlanta  to  Birmingham  and  from  Columbus 
eastward  lo  tbe  Walker  County  line  will  be  completed 
by  August  L  1888,  This  will  leave  a  gap  of  only  about 
fit)  miles,  and  insuifeatly  it  will  t»  to  tie  Interest  of  Lbs 
roil  way  to  fill  tbls  gsp  as  speedily  as  possible ;  and  it  is 
jt^c  horeiaiid^rnirrsTAe  of^  to  complete  this 

Aktil-lkb  or  Assoc unus  of  the  Chicago,  Indiana  At 
Ohio  River  Rsilrosd  Company  have  been  filed 
Heoretarv  of  Htale  of  Iodises.    The  line  will  I 
■  Lake  County,  to  Terrs  Haute. 


Thx  bricklayers  at  Undo,  Tex.,  are  on  a 
V  "■'  per  day. 


The  Hennepin 
,  nd  will  co. 
They  «U1  " 

TUNNELS. 

Tax  l'ha.nsxl  Tusnxl  HcBXKg. — Loxdok.  Oct.  13- 
—The  committee  under  (ten.  Hlr  Archibald  Alison,  ap- 
pointed to  report  OR  tbe  channel  tunnel,  consider  that 
the  exit  of  the  tunnel  should  be  commanded  by  a  fort- 
ress of  the  first  clam;  that  the  tunnel  should  also  be  pro- 
vided witn  a  portcullis,  aad  wit  h  an  arrangement  f or 
iUilng  it  for  «  «il(TV-..'nt  epaee  with  an  irrapirnsle  gay- 
sod  Baal  measures  should  be  taken  for  the  demolition  of 
the  land  portion  of  the  tunnel,  for  tbe  temporary  Hood- 
ing of  tbe  main  tunnel,  and  also  for  its  total  destruction 
by  mines.  These  arrangement!  should  be  controlled  by 
-  both  inside  and  o  ' 
Wben  sU  this  is  i 


U  it  would  be  presumptuout  to  place  absolute 
reliance    upoa    even    the     moat  cm 
smyngemeoUv      Memoranda  from  Oeu. 
WoleeSay  snd  tb,.  Duke  of  Cambridge,  the  t 
la-Thief  of  the  Army,  are  appended,  e' 
condemning  the  touneL    The  7Va.es  on 
report  has  settled  I 
for  a  long  time  to 


"  Potablx  Watkr  and  the  Relative  KfBclettcv  of 
Different  Methods  of  lleteetlng  Impurities,-  by  Cbas. 
Watson  r-olksrd.  Is  No.  «l  of  Van  Noatrand's  Sew-oco 


that  of  tb*  Un,t-Ml  8-*t«,  and  of 
which  iDnkt*  Fr**n  Trad*  t/npfratiro  for  tbo  fortnw- 
couatrr,  if  *h*  would  retain  her  pi-nrnt  podlioa  a*  the 
vrnrld'H  wurkabiv.  Ji.«rr4i  ?*«nl-on,  Chipf  JtMlcv  of  tb»? 
Brooklj-n  City  Cwurt,  write-  of     Dl*»ortVr  Tn  V<m%. 


Root i a  imb)»H*t  of  profourwl  intAriwt  to  fctnod  rtUarfi* 
at  all  ttmr»,  and  man»  ««aioculljr  now  ia  view  of  oertaio 
raoant  occur r»uorML  Tdr  obiter  divJn  of  tbe  tarnM 
author  touch Iuk  tbe  (J intra u  trial  and  tha  L*w-*nfi-0raT 
Lnctdeut  at  LhibllD,  arc  ctearacteriietd  by  U)i-b«w.tMii>iLCMl 
taovper-  Dr.  Wm,  A,  Hamroi'.nd.  ei-ftarKeon  tViicral 
of  tba  V,  K.  Array,  offera  *'A  Probleto  for  Sjciolo^jirta," 
tho  prot.lss.ra  bf  in<f  to  uWtrrniitw  tbe  u^trra*  of  rr-»p ht»4- 
Wlity  before  tb*  ciinilnsl  law.  of  peraort*  afTvH  t»>«i  hy 
oarta.n  form*  of  inaanitv.  "Th*  IiidurtriaJ  VaJoaof 
WnmaiL,1'  by  Mr*.  Julia  Ward  Howe,  is  a  vary  able  re- 
ply to  an  article  recently  published  on  "Woman'*  Vfurk 
and  Wocoan't  Wim11  MAd*anta4E«a  of  tbe  Jury  Mya- 
tam,n  by  Dwtght  Foster,  forrnrerly  a  JoatwC<>  of  tba 
Majc-jicfjotctts  Supreme  Court,  will  command  the  aUen- 
tkw  of  erery  tbouifbtful  ottseo.  beixur  a  urn  v.  aad 
learned  d^feoca  of  sta  imtltsitfoii  which  H  la  bacixnung 
tbe  faahioti  to  ballWU)  aikd  nWry.  Tbo  rsmaining  arti- 
cles are  "Safety  in  Tbiilras,"  by  Steele  M ackave.  Uto 
dlstingputbed  actor  and  tbeatriral  manager;  "  Tba  Prt- 
u-mv.KiK  of  J.^rrisJ-sa..''  by  Rev,  0a->,  T.  Rider,  and  a 

CONTKACTINQ. 

Tax  contract  for  las  log  sn  asphalt  sidewalk  on  FtUy- 
ninth  street,  fry«u  Kighth  U>  Klfth  avenue,  and  on  Fifth 

swarded  tTttaxlTw'' York^a^ WorV."»Tbrvad «j° 
Ksw  York. 
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'"  OF  WATER  IN  1 
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31  toiler  cent 

Nov.  S. 


Milne,  J*,, 


',  Brooklyn,  N.  Y. 


CONSUMPTION  OF  WATER. 

The  above  interesting  table  of  water  statistic* 
ia*  been  carefully  compiled  from  the  very  latest 
by  the  well  known  and  capable 
Purveyor  of  Brooklyn.  Mr.  P.  Milne,  Jr., 
through  whose  courteay  we  are  enabled  to  present 
the  name  to  our  readers. 

The  wilful  waste  of  water  in  affecting  the  tax- 
payers ia  now  a  matter  of  great  and  growing  in- 
terest in  every  ootniuunity.  It  ia  universally  con- 
ceded  that  in  the  meter  system  lies  the  only  rem  .' v 
for  this  growing  evil.  The  above  table  striking  y 
illustrates  the  advantages  of  meters  in  regard  to 
revenue  and  consumption  of  water.  The  figures 
furnished  by  the  Water  Department  of  Providence 
are  worthy  of  more  than  passing  notice  when 
I  in  some  of  their 


of  U 

n,  a  comparison  of  the  daily  consump- 
tion of  water  and  the  revenue  derived  from  it  tn 
Providence,  where  nearly  48  per  cent,  of  the  laps 
are  metered,  present*  some  interesting  figure* 
alongside  of  those  shown  from  New  York,  Brook- 
lyn and  Boston. 

Providence  has  a  daily  consumption  of  11,719,937 
gallons,  from  which  it  derives  an  annual  revenue 
of  (340,580.  New  York  has  a  daily  consumption 
of  100,000,000  gallons,  from  which  it  derives  an 
I  of  11,600,000,  with  not  quite  8  per 
of  the  taps  metered.   Brooklyn  has  a  daily 


-  of  fully  400,000$,  which  the  gov-  IMPROVKM V 
wra  now  decline  to  recognise.  Even 
thesmall  amount  of  c.000$  expended  in  repairing 
damage*  after  the  rains  of  February  and  March 
last,  at  a  time  when  the  line  was  kept  open  simply 
ror  tlie  convenience  of  the  government,  remains 
unpaid.  The  Pnlregulho  inclined  plane,  which 
was  twice  moved  to  suit  the  whims  of  the  govern- 
ment engineers,  leaves  a  loss  of  not  Una  tlian  23,. 
Offs).  Several  branches  of  the  work,  notably  that 
of  the  reservoirs,  were  carried  out  according  to 
tHe  plans  and  specification*  of  the  government  en- 
giueera,  under  their  supervision,  and  tlien  tile  con- 
tractor has  been  lined  because  or  defective  work. 
The  contract  guaranteed  a  premium  to  the  con- 
tractor in  case  the  introduction  of  water  into  the 
city  was  made  before  certain  specified  dates, 
although  the  government  engineers  were  decorated 
fur  this  achievement,  the  contractor  has  been  re- 
fused the  premium.  The  personal  prejudices  of 
all  the  parties  concerned,  Irura  the  late  Minister 
Buarquede  Maitdo  down  to  the  lowest  suhordi- 


• '  .1  THE  UPPER  MISSISSIPPI. 

The  V> ',  ■  <■ .  i  -  atv  abstract*  of  proposal*  received 
and  open-  I  by  Major  A.  Mackenzie.  Corp*  of  En- 
gineers, V.  S.  A..  Rock  Island,  III.,  at  2  p.  m. 
Sept,  24,  1883: 

Abstract  of  Proposals 
Iowa. 


revenue  of  $924,318,  with  a  little  over  1  per  cent, 
of  the  taps  metered.  Boston  has  a  dally  consump- 
tion of  ua.3U.00u  gallons,  and  an  annual  revenue 
of  $1,323,171,  with  a  little  over  2  per  cent,  of  the 
taps  metered. 

The  point  we  desire  to  make  is,  that  for  the 
daily  consumption  of  water  in  proportion  to  the 
number  of  inhabitants  and  the  amount  of  revenue 
derived  the  city  of  Providence  exemplifies  in  a 
marked  degree  the  benefit*  of  the  meter  system, 
and  presents  arguments  in  its  favor  in 
that  are  seemingly  unanswerable. 

CONTRACTING  IN  BRAZIL. 


From  the  Rio  JVeuv.  Oct.  5. 
The  last  specified  period  of  the  contract  for  the 
construction  of  the  Rio  do  Ouro  water-works  of 
this  oily,  that  of  the  contractor's  guarantee,  ex- 
pired on  the  27th  ult.  According  to  the  terms  of 
the  contract  and  to  all  the  ordinary  laws  of  busi- 
ness, the  account*  should  have  all  been  settled 
aDd  p«|d  un  ^jj*t(jj*^''  ^°^^l>e  ■j''1^"1''''0^  de- 
note fhowever.  that  nothing  of  'ilia  kind  has  lien 
done.  The  cash  sureties  deposited  by  the  con- 
tractor, are  still  retained  by  the  government,  no 
inventories  have  been  taken,  the  final  mcAsurc- 
menta  have  not  been  made,  and  not  one  single  ac- 
count has  been  liquidated.  Tbe  claims  against 
tho  government  under  this  contract  amount  to 
about  1,500,000$  the  greater  part  of  which  prom- 
ises to  be  lost.  Even  payment*  on  undisputed 
accounts  are  wilfully  delayed.  Tbe  contractor 
has  been  subjected  to  nredJras  delays  in  the  exe- 
cution of  bis  work,  to  the  petty  whims  of  govern- 
ment engineers,  to  extra  expense*!  for  which  no 
allowances!  have  been  made,  to  extraordinary  re- 
quirements for  which  payment  is  refused,  to  losses 
on  materials  required  by  tbe  government  which 
now  decline*  to  accept  them  except  at  a  ruinous 
"  Blion,  to  fines,  delays  and  annoyances  of  every 
and  description.   Tbe  Rio  do  Ouro  trarawny 


Bus  roue 

nate,  have  been  allowed  to  influence  the  execution 
of  the  contract  and  its  liquidation.  The  only 
logical  conclusion  to  be  drawn  from  tbe  matter  la 
that  the  government  has  fully  resolved  to  delay 
and  refuse  payment  in  every  possible  case.  Men 
who  are  openly  hostile  to  tbe  contractor,  through 
personal  difficulties,  are  placed  in  official  position* 
where  all  the  expert  reports  and  decisions  must 
pass  through  their  hands  Under  such  circum- 
stance* it  is  highly  improbable  that  justice  will  be 
accorded  in  the  settlement  of  these  claims;  it  is 
even  Improbable  that  justice  is  intended.  In  this 
connection  it  is  reported  that  the  contractor,  Mr.  it.  K  uYosu. 
Antonio  Oabreilli,  has  recently  transferred  all  his  ;  j!  jj.I'.lu.'if 
claims  to  his  bankers,  who  will  hereafter  press 
matters  on  the  very  substantial  ground  of  cash  ad- 
vanced.   It  is  to  be  sincerely  regretted  that  this 


great  enterprise  has  turned  out  In  this  way— either 
in  a  loas  of  credit  to  the  government  or  a  pecuniary 
lost  to  the  contractor.  However  it  may  be  settled, 
this  one  contract  will  hereafter  be  a  stumbling 
block  in  the  way  of  the  government.  No  other 
contractor  will  knowingly  place  himself  in  a  po- 
sition similar  to  that  just  occupied  by  Mr.  Ga- 


ENUINEERS'  CLUB  OF 

Rooms,  No.  1528  Cmomtt  T  ttrnsjrr,  I 
Philakku-iua,  Pa.  I 
Ocroacx  91.,  1882.— Mr.    Washington  Jones 
was  called  to  tbe  chair.    Fifteen  members  and  two 
visitors  present.  Col.  Livingstone,  of  Philadelphia, 
drsrrjls-d  the  system  of  driven  wells,  giving  var- 

Uined'iu  this  and  other  localities.     to  "*U  ""J 

Dr.  H.  M.  Chance  described  several  horse-shoe 
or  ox-bow.bends  occurring  in  the  streams  of  West- 
ern Pennsylvania,  attributing  the  origin  of  each 
and  every  similar  loop  to  synclinal  axes. 

Loops  on  the  Allegheny  River  at  Brady's  Bend 
and  stScrubgrass  laTaoati  old  abandoned* loop  at 
Parker.  200  ft  above  tbe  present  channel) ;  on  the 
Red  Bank  Bank  Creek  near  Bethlehem:  on  Kettle 
Creek  in  Clinton  County,  and  old  abandoned  bends 
at  Callonsburg  on  the  Clanin  River,  and  near 
West  port  in  Clinton  County,  were  described,  the 
inevitable  synclinal  axU  present  at  all  of  them, 
affording  the  only  explanation  of  their  origin. 
Howard  Mckfuy,  Secretary  and  Treasurer. 


Abstract  of  Proposal*  for  constructing  dams  and 
shure  protections  of  brush  and  stone  between  Mt. 
Vernon,  Minn.,  and  Fountain  City,  Wis. 


Ferca.yd.  Psreu.yd. 


J  Hi.  !.-.«... 


Ft  City,  Wis., 


S.  J-  A  A.  it. Truss  Itasttnpi,  Minn 


1.10 


iii 

173 


The  above  prices  include  all  cost  of  furnishing 
and  putting  in  the  dams,  etc.,  brush  and  stone. 

Abstract  of  Proposals  for  constructing  dams  and 
shore  protection  of  brush  and  stone  between 


Minn. 


brush.  I  gsossv 

Pcrcu,  yd.  Term.  yd. 


Minn 
Hi  „ 

ISlTi«,  WIS. 


m 

140 

06 


J.tfl 

l.SS 
1.35 


The  above  prices 
and  putting  in  the  dams  etc. 


include  all  cost  of  furnishing 
brush  and  stone. 
Abstract  of  Proposals  for  completing  dtma  and 
shore  protections  of  brush  and  stone  between 
La  Crosse  Bridge,  Wis.,  and  BrowuBville.  Minn. 


Dins  roa  Dock  DrrAHTHsar  Work.— The  Dock  Com. 
ralsiiooers  on  tile  &1  iust.  t«pened  bids  for  department 
work.  Tbe  Union  Dredging  Company  was  the  only 
bidder  for  dredging  st  tho  foot  of  East  Twenty-fiwih 
street,  and  at  the  rminpinff  boards  act  Pier  No.  01  East 
River,  at  tbe  foot  of  East  Beventeeoth  street.  East 
Twenty  second  street,  snd  West  Forty-seventh  street. 
The  estimate  was  U7  cents  per  cubic  yard  at  the  foot  of 
East  Twenty -fourth  street  snd  30  cents  per  cubic  yard 
for  the  rwrosindnr  of  tho  work.  Joan  Gillies1  bid  of 
$14,700  was  tbe  lowest  for  repairing  the  pier  at  the 
foot  of  East  Fifth  street,  and  M.»e*  F.niki's  bid  of 
So.075,  the  lowest  tor  repairing  tho  bultmeao  st  tho  foot 
of  East  Seventeenth  street.   Through  a  clerical  error, 


BtOE*. 

Per  os.  rrt. 

Pereu  yd. 

IV M.  IXsrldaon  ... 

La  t'mase.  Wlo 

IB 

LIS 

8.J. £  A.  H  Truss 

HSKtilllfH,  Mian 

1.10 

1.7.1 

D.  A-  McbuasM — 

Lacrosse,  Wis .... 

« 

Cm 

James  D.  l-earr  bid  |ot0P0  for  the  larger  yob  and 
-    1 15,9W0  for  tbe  smaller.    The  Comnik-sloners,  however, 
jr  was  compelled  to  keep  «„  compelled  to  accept  the  former  bsd,  and  be  was 
the  time  specified,  baa  |  gi»«i  notice  to  that  street,; 


The  above  price*  include  all  cost  of  furnishing 
and  putting  in  the  dams,  etc..  brush  and  stone. 

The  hydraulic  pump*  at  tbe  CVimbmstion  Shaft  on 
tho  Comstock  Ibdo  are  now  raising  Jt,000,000  gallons  of 
water  dalle,  wb  eh  is  discharged  through  the  Sutro 
Tunnel.  This  amount  of  nw  weighs  K31U1  tons.  The 
pumps  raise  the  water  800  ft.  at  one  lift.  To  oprrats 
the  pmnps  requires  1.000,01:0  irolkjos  of  water  per  day, 
having  a  head  of  a.MWl  ft.  perpendicular,  conducted 
from  the  Virginia  &-.  Hold  Hill  Water  Company's 
reservoir  through  au  M-lncfa  yipo  to  the  2,400-fGot  lovot 
of  tbs  mine,  "hero  the  pmnps  art  situated 
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ENGINEERING   NEW8  AND 


NOVEMBER  4,  1882 


IMPROVEMENT  OF  THE  POTOMAC  FLATS,  ENGINEERS  AND  ENGINEERING  IN  OTHER 
  LANDS. 

S.'fffrSa^^  A  p««i  h«     »«*  «•*«  <*><  * 

1,700,000  cubic  yerda  of  material.  These  bids  were  of  Berlin,  for  an  improved  roller  for  sspbalt  pave- 

advertkted  (nr  throughout  (tie  country,  and  at  the  mwlt».   A  great  deal  of  the  durability  of  asphalt 

appointed  hour  eight  bids,  from  as  many  bidders,  ,  depends,  it  U  said,  on  the  uniformity  of  tlie 
had  been  presented  as  required.  Representatives 

of  all  theblddeis  were  present,  including  Lleuten-  pressure, 


cea  evenness  of  surface.  The 


ant  Commander  Henry  H.  Uurrlmre,  U.  S.  N 
(who  removed  the  celebrated  Egyptian  obelisk 
from  Alexandria  to  tbe  Central  Park  in  Ken  York), 
who  represent**!  tbe  American  Contracting  and 
D  red  Ring  Company,  of  New  York  city.  All  the 
hirf»  were  accompanied  by  securities  to  enter  into 
bonds  to  perform  tbe  work  if  the  contract  was 
a-varded  to  the  ladder,  and  each  one  propowd  to 
complete  tbe  number  of  yards  mentioned  in  the 
advertisement  by  August  8t,  1«W8.   The  bids  were 


»Um|wr*  are  so  arranged  that  no  part  of  tbe  road 
is  passed  over.  The  machine  can  be  worked  by 
levers,  compressed  air,  etc.  Aa  an  economical 
method  for  keeping  pareinenta  even  it  may  doubt- 
less be  useful. 

The  Corinth  Cunal  has  now  its  monthly  bulletin 
as  well  as  its  Panama  prototype,  and  It  has  even  a 
classical  motto — "Licet  omnibus  adire  Corinthura. 


as  follows :  William  H.  Adams  *  Cu.,  of  Wash-  ^9  there  Is  somewhat  of  n  superfluity  of  great  en- 
ington.  1»4  cents  per  yard  for  the  wliole  work.  ineering  ,,,0^^  jug,  »t  present,  the  clrcnUr 
SS^S.^^  «"*  "Vigationwlll 

teahouse  Moore.  Mobile.  Ala  ,  ST  cenu  aJiove  the  derive  from  the  cutting  of 


d,  and  a  total  of 
nsl  is  summed 
The  maritime  movement  of  Constantinop'e  in 


nlpe 

yards  per  day  i  George  C.  Kobes  ft  Co..  Baltimore,  \ 
:.D  rrim  boloa  ■  the  llridgeoaly  ;  National  Dredging  I 

Company,  Wiwhinglorf,  84  cenls  above  ami  S4  1*™  «*>  «P«*«J  of  seven  million  tons;  that  of 
below  the  bridge,  taking  out  3.0U0  yards  daily  :|  Greece  upwaid  of  eight  millions,  and  then  the 
American  Contracting  and  Dredging  Company,  Italian  ports,  Marseilles,  etc.   The  length  is  only 

^J1^ '<"•!>'*  *»<>^  w.?'|t  1  i  6.343  metres,  and  the  contract  price,  incluuing 
H.  W.  Beard,  Brooklyn.  N.  V..  8*  cents  lor  all  the  I  '  *  ...       ™JT.  u 

work  ;  Moore  &  Wright.  Portland.  Me.,  4»  cents  bridges,  telegraphs,  etc.,  «4,«00.000  franc*.  rVtme 
above  ami  3fl  below  the  bridge,  and  Sanfnrd  It<wc,  |  800  workmen  are  now  employed,  and  &V0.O0O  cnbic 
Jersey  City.  il.'J  cents  per  yard  for  the  wh.de  1  metre*  per  month  will  be  excavated.  Mr.  Grrstov 
Tbe  material  is  to  betaken  from  the  river. ;  „  [h(.  t,hit,f  ■„,  Qmoe.t  he  surveyed  the 

Darien  route  in  IB77.  M.  de  Leasepa  is,  however, 
president  nf  Hie  Managing  B.»rd.  althougll  General 
Turr  is  the  acting  president. 

A  general  survey  of  France  will  douhtlees  be 
a  vote  of  .100,000  francs  wan  asked 


the  Eastern  Branch,  and  Washington  haibor,  and 
must  be  deposited  inside  of  the  Bulkhead  line  to 
be  established,  thus  necessitating  the  building  of 
extensive  tracks  all  over  the  flats,  most  of  it  on 
pile*,  and  the  employment  of  dirt  cars  and  railway 
ingiaea.  It  will  thus  be  seen  that  tbe  portion  of 
the  data  that  is  now  marsh  will  be.  00  completion  I  «o«n  Is'gun : 
of  the  work,  a  perfect  network  of  piling,  to  add  for  by  the  Minister  of  Public  Works,  but  the 
solidity  to  tbe  made  ground.  |  examining  committee  believed  tliat  it  should  take 

 •  "  •*  '  in  the  lirst  pbice  the  form  of  a  law.   Tbe  French 

Etat-Msj'ir, 


The  Elkctotc  Ijqht  in  Shaxohai. 
Tbe  electric  light  bas  now  been  exhibited  in 
Shanghai  for  nearly  a  month,  and.  Judging  by  the 
grati lying  enthusiasm  which  the  subject  has 
aroused  among  the  Chinese,  we  may  expect  to  sec 
the  new  light  spread  throughout  tbe  settlements 
as  fs*t  as  the  company  can  furnish  the  necessary 
power.  The  Shanghai  Kleotrlc  Company  having 
duorotfcfully  raised  their  modest  capital  or  90,000 
ta*is.  and  in  doing  so  being  compelled  to  reject 
nine-tenths  of  the  applicants  for  shares,  mainly 
Chinese;  at  once  set  to  work  to  erect  tbe  dynamo- 
machine,  tbe  dispatch  of  which  from  America 
hud  been  previoualy  arranged.  There  are  now  15 
lamps  working  on  the  circuit;  4  at  the  China 
merchants' lower  wharf,  rented  by  the  conip-my 
for  the  purpose  of  illuminating  their  frontage  and 
enabling  work  upon  vessels  lying  alongside  tc  ,mv 
oced  a*  easily  at  night  as  in  the  daytime.  The 
light  gives  comparative  immunity  from  robbery 
and  '1  anger.  The  number  of  deaths  from  druwn- 
ing  in  the  darkness  used  to  aveiag*  one  a  week. 
The  Astor  House  basin  its  rtstiurant,  billiard  and 
bar  roorbs  three  electric  lamps,  wlwwe  brilliant 
lustre  shining  through  the  open  windows  attracts 
an  admiring  crowd  of  Chinese,  who  throng 
the  road  till  past  midnight.  Sixteen  lamps 
being  tbe  complement  of  the  j>resent  machine, 
nothing  more  can  be  done  to  extend  1  he  light  until 
the  company's  new  40-light  machine  is  erected. 
Tbe  foundations  for  this  and  for  the  4fl.hnrac-|iower 
engine  with  which  it  will  be  driven  are  now  being 
rabidly  constructed,  and  before  the  end  of  tbe 
month  tbe  company  will  be  in  a  position  to  respond 
to  the  numerous  applications  for  private  lamps 
which  are  being  dally  made  to  them.— Xorth 
China  Herald. 


M.  Uourdali 
Ministry  of  Public  WorkB  (1: 
excellent  materials  for  tlie  w 
tbe  departments  have  voted 


I>7  to  1904)  and  the 
70)  have  furnished 
irk.  Thirty-four  of 
1, £00,000  francs  tor 


NEW  BOOKS. 


Die  Calculation  tin  .WnsrAinrinreseri.  By  A.  Mes- 
asrschrnldt.  Essen.  Prussia,  1S92.  Price  #1.00. 
The  design  of  this  bonk  is  to  furnish  mechanical 
engineers  and  others  engaged  in  the  manufacture 
of  machinery  a  ready  means  for  estimating  both 
the  coat  of  various  mechanical  manipulations  and 
tbe  total  coat  of  a  machine. 

All  hough  the  book  is  intended  for  German  prac- 
tice, many  useful  bints  may  be  found  in  It  for 
those  of  our  readers  interested  In  tbe  subject. 
The  principles  and  formulae  advanced  are  illus- 
trated by  numerous  practical  exam|ilc*. 


COLtKBtls,  ObW,  Nov.  _ 
alght  signed  tbe  contracts  with 


syndic 
Nurrls 


ft  Co. 


»r  batfdtng  "the  ~(Mnmbua  ft  Eastern  Railway  oust 
■  r60»iie»  t'-ihe  Moxahala  coal  fields. 


from  this  city  for  < 

Tfc.  r.*4  Is  to  bs  ready  fer  cars  Ang. 


.  1* 


tbe  purpose,  and  tlte  services  of  local  engineers 
will  be  largely  availed  of.  Some  7,000  persons 
will.  In  fact,  be  employed,  and  the  expense  is 
estimated  at  nearly  27,000,000  francs,  from  which 
the  value  of  instruments  already  possessed  by  the 
state  and  the  services  of  government  employes 
must  be  deducted,  leaving  net  cost  of  1>,0  0,000 
franca.  If  the  War  Department,  which  lias  a 
geneial  map  on  the  scale  of  uUt  ><■  hand  will 
combine  its  operations  with  the  civil  undertaking, 
u  very  remarkable  work  can  be  produced.  It  is 
proia^ed  to  somewhat  popularise  the  results  in  the 
form  or  a  graphic  index,  published  in  small  sbeeta, 
each  to  include  a  commune,  thus  rendering  great 
aid  in  laying  out  water-works,  new  roads,  etc. 

The  stale  surveys  of  the  different  European 
countries  are  anything  but  complete,  even  at  this 
late  day.  An  interesting  article  in  the  Genie  CiutJ 
gives  a  review  of  them  from  which  we  condense 
the  folluwlug : 

Tlie  Ordnance  8urvey  of  Great  Britain  was  first 
begun  in  Ireland  in  1H84.  The  scale  wae  ,,,,„  with 
level  curves.  The  wliole  of  Ireland  and  a  portion 
of  Scotland  have  been  surveyed  in  this  way.  Ini- 
tial leveling  was  first  made  by  special  operators, 
and  each  county  was  crowed  by  one  or  two  lines 
at  least.  The  parish  maps  are  on  a  scale  of  ,^0„ 
and  the  county  maps  on  that  of  „J,„  -  -these  latter 
give  the  ligurtd  of  the  benchmarks  in  the  buttes 
of  a  foot  and  tbe  leveling  curve*.  Only  maps  for 
one-third  of  England  and  two-thirds  of  Scotlaod 
are  yet  ready. 

In  Belgium  leveling*  have  been  made  by  the 
Miniotryof  War.  and  tbe  cadastre  reduced  to  the 
scale  of  nint  serves  as  a  basis  for  tbe  plane  tables, 
f  which  are  estimated  by  the  triangulation.  The 
I  pUuiiruetiy  is  verified  and  completed  with  the 
greatest  care  on  tbe  ground  by  officers.  The  curves 
are  printed  in  chromolittuigrapliy  on  a  scale  of 
and  reductions  at         in  ordinary  ink. 
Switzerland  b.  now  nearly  completely  surveyed, 
nod  some  verv  line  work  has  been  done  in  the  way 
of  initial  leveling.   Tbe  Goldschmidt  barometer  is 
used  for  inaccessible  parts.   The  scale  is  for 


the  high  mountainous  region  and  ,,J,e  for  the  re. 

the  country.  The  surveys  since  1988 
by  private  parties,  the  re- 
S5  francs  per  square  kilometre 
for  the  latter  scale  and  half  that  amount  for  tbe 
former.  An  engineer  tan  do  about  104  kilometres 
during  a  season.  There  are  1 12  map*  oa  the  small 
scale  and  440  on  the  large  scale.  Some  Gtntonn 
have  begun  surveys  st  t  Jt  n  with  horizontal  sec- 
tions, and  reduction*  have  been  made  on  a  4Caie  of 

We  ttnd  I  list  In  Germany  there  are  three  divi- 
sions, viz.:  North  Germany.  Wurteroberg  and 
Bavaria.  Tbe  Prmtjian  Elat  Major  Is  publishing 
map*  on  a  scale  of  and  32n  out  of  1.230 

have  been  already  u»oed.  In  Wurtemberg  the 
work  is  undertaken  by  the  nival  eomuiisdun  for 
railway  construction,  and  a  scale  of  bus 
been  adopted.  90  maps  out  of  7  IS  are  published. 
The  Bavarian  Etat-Major  has  published  711  mnr« 
out  of  the  contemplated  total  or  OKI.  "I  be  icslc  is 
the  same  as  for  Wurtemberg, 

Denmark.  Uiough  a  very  flat  country,  bus  under- 
taken a  survey  with  leveling  curves  ut  an  equi- 
distance of  ten  Danish  feet,  and  SW  map*  not  ol  133 
have  been  issued.   The  scale  is  roio-i* 

The  survey  of  Italy  is  yet  in  a  backward  state, 
only  some  20  maps  have  been  completed.  The 
plane  board,  with  a  scale  of  ,„.',(„.  lis*  been 
adopted. 

A  very  careful  survey  is  being  made  of 
with  curves  at  SO  metres.  An  init.al  aurvey.  1 
pletcd  by  a  secondary  and  a  network  of 
at  distances  of  some  600  yards.  The  Male  is 
t»1*»-  The  work  is  under  llm  directum  of  General 
Hanes. 

The  surrey  maps  for  Auntro-IIungary  will  be  on 
tbe  acale  of  ;;ical  tlte  old  msps  were  on  that  of 
uAtdfe,  The  equi-distancefor  curves  varies  from 
100  metres  iu  the  mountainous  districts  to  '.'0  and 
even  10  metres  iu  level  grounds,  and  to  S  metre* 
inlhe  vicinity  of  large  cities.  Some  270 sheets  out 
of  ?ftl  have  been  published. 

The  relative  parity  of  glycerine  u  of  great  im- 
portance to  engineers,  for  now.  owing  to  the  great 
demand  for  the  artiole  and  the  higher  prices, 
adulterationa  are  often  practiced.  In  addition  to 
this  want  of  care  in  manufacture,  is  the  cause  of 
many  impurities  remaining,  amojg  which  are 
oxide  of  lead,  lime  and  butyric  acid.  French  per- 
fumers test  glycerine  with  nitrate  of  silver ;  if  it 
does  njt  become  muddy  or  change  color  within  84 
hours,  it  is  considered  as  of  good  quality.  The 
chloroform  teat  is  made  by  mixing  equal  parts  of 
chloroform  and  glycerine,  shaking  them  well  and 
letting  the  mixture  rest.  Tbe  upper  layer  is  pure 
glycerine;  the  lower  is  chloroform,  but  containing 
all  the  impurities;  if  there  are  none,  the  chloroform 
undergoes  no  change.  By  adding  a  few  drops  of 
sulphuric  acid  diluted  with  equal  parts  of  glycerine 
and  distilled  water,  and  then  with  a  little  alcohol, 
tbe  presence  of  lime  or  lead  is  indicated  by  a  white 
precipitate.  The  lead  cau  be  demonstrated  by  a 
current  of  hydro-sulphuric  acid.  Butyric  acid  ia 
tested  tor  by  mixing  the  glycerine  with  absolute 
alcohol  and  sulphuric  acid  at  09  Baume;  on  gently 
healing,  the  add  will  be  recognised  by  iu  1 
able  odor.  Glycerine  ia 
sugar,  glucose,  dextrine  and  gum.  They  can  be 
detected  by  mixing  the  glycerine  with  130  to  SM 
of  distilled  water,  adding  8  or  4  oentl- 
of  molybdnte  of  ammonia  and  a  drcp  of 
pure  nltr.c  actd,  and  then  boiling  for  about  80 
seconds.  If  the  glycerine  contains  any  sugar  nr 
I  dextrine  the  mixture  turns  blue.  Glycerine  adul- 
terated with  cane  sugar  or  syrup,  takes  a  brownish 
black  color  when  boiled  with  sulphuric  acid.  Glu- 
I  cose  ia  detected  by  boiling  with  caustic  soda,  when 
'  the  mixture  tarns  brown. 

Tanals^ 

Tub  idonof  piercing  the  Irtbrou*  of  Malacca,  which 
is  a  matter  or  eoiufcUTablc  interest  in  Fraive,  Is  being 
actively  pursued-   The  French  Coavul  atSiam,  Dr.  Har- 
ms ad.  the  eelvbrated  explorer  of  tbe  loiio-CbillaM  pcniD- 
'  aula,  has  just  surveyed  tbe  gmiin>1,  with  tbe  eo-utiera- 
i  tlon  of  the  King  of  that  conntry,  aad  bus  reported  last 
rt  parfoetly  pjaetiosUe.    The  Kmg,  It  is 
xotmd  his  ' 
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THE  HlStTOKY  AND  STATISTICS  OF  AMERI-  Spring.,  Ark  ,  and  (lunniaon.  Cot. 

l-AN  WATER- WORKS.  Avcra,  Siiperinl.nde..t.  KMiriiO  and 

BY  J.  JAHF.S  U.  CROI*,   „.  A».  K...  .  ,  .  K.  °l         V^"""*"  °'  lNwtWMWIl..  N.  H 

  S.  I..  Wiley,  statistics  of 

i(  Winner/  fn>m  i«</e  37.1.1  Owego,  N.  Y. 

IXY-XrlX.— AMHEHMT,  MAMS. 

Amherst.  tt.*«-h,.*.»u.  i«  ut.  41  a.  x„  lung.  CORRESPONDENCE. 

73  1»  W..  ia  on  the Csinmwticiit  River,  in  i.  rolling 
■nil  rocky  country. 

Settled  in  1721,  it  was  incorporated  in  IT".!*.  Am- 
herst i sdlrgc  w»  founded  in  1HSI. 

Waterworks  were  bulll  for  a  privnl.  company 
in  1879  by  Goodhue  &  Birnie.  after  plana  of  l^iinc- 
ha*  Hall,  C.  E..  taking  the  supply  from  Mill  River, 
a  si  n  am  <if  alcul  3  -.mure  miles  watershed.  A 


WHICH  18  IT? 

Omaha,  Nov.  I,  1MJ. 


Money  is  «uy  at  1  RiS  per  cent,  on  call;  prime  u 
tilf.  paper,  MsWV  |sn-  fflL  i  tour  mnntli 
8'  i56*  per  cent. 

Hail*.— Soiup  ]D.|iiiry  for  steel  rail*  it  reported,  but 
an  nsw  business.    Ws  qnoto  steel  At  mill.  *  156«|  W. 

Ofd  H*iit*,~ Sale*  fluxing  the  wcsk  include  ftOO  tons 
l>  II.  at  *:U>.!W  and  l.oQl)  bn<  nlil  hrldgo  mill.  iM  t» 
br  nt  *  Jft.  or  Ts  tits  only  hi i .inn*,  wa  hear  of  u  in  small 
ptrcels,  tor  which  full  thrnrcs  were  obtained.  We  quote: 

Ta,*2?..*N*,*aa:  d.  H.,»aoiMai. 

PniujkD«t.riiiA,  Oft.  :il.  IV«. 
/tolc  mid  rose  /.o.i.— Thar*  I*  itjtnmi;  very  en- 


i  uf  atone  masonry  ISO  ft.  long,  W  It.  high,  e 
ft.  wide  at  top  and  20  ft.  at  Union,  forms  a  stor- 
age reservoir  uf  l.MM),ono  gallons  capacity  at  ISO 
ft.  above  the  college,  and  330  ft.  above  tin-  lower 
part  of  (lie  village,  to  whirl,  (he  water  la  conveved 
by  'J0,(K10  of  12  in.  cement-lined  wrortglit-inm 
pipe.  Di.tribution  la  by  1'.'  milm  of  the  name  kind 
of  pipe,  of  from  12  to  4  in.  diameter,  with  SO  fire- 
hydrants.  3i  gutea  ami  200  taps.  Tlie  lire  hydrants 
are  owned  by  the  town,  which  pars  ♦  l.iiOO  per 
year  for  public  water.    Service  pi|sL«i  areof  leii.l. 

The  jxtpulation  In  I8B0  was  4.0S.V    The  daily 
consumption  ia  not  known. 

The  works  have  coat  |«0.000.  There  is  no  laindtsl 
debt.    The  amount  lo  lie  paid  for  water  damages  in  I  elaiin  that  the  expression.  ■•  or  shorten  it  to  aero 
not  yet  adjusted.    E.  11.  Hangs  is  theSuperinten-  nr  «.••  j,  a  mathematical  Tailure  and  a  prac  tical  ah- 

anility  wlik-h  anybody  uiiy  perform,  but  nobody 


El>IT.)R 

On  juge  177  of  Trautwlne's  Engiiteermg  i'ocket-  caiuagliiz  in  tba  !aiiuwll*'4  ootlook.  no  that  prirn  may 

Ix  ulc,  t?iliti«in  of  1481,  it  is  said  in  the  twenty-third  becoadilcred  n-.Milc  and  trn.j^ular  aa follows :  Tank  Iron, 

liiu-  from  the  bottom,  "  it  M  plain  that  there  would  Sff^Wc.:  .She!!  Irnu.  :iS:,.        Flange,  L7S(»6e.,  awl 

be  ainir  load  which  would  stretch  n  iinitorni  bar  Fire  box,  5.?S>'a(V. 


to  1  wire  it*  original  length,  or  nhorten  it  to  r.  n. 
fir  0." 

1  wrote  the  author  and  allowed  to  liitn  why  Ihe 
la'l  exprrgHion  "  shorten  it  to  aero  or  0"  ia  wrong. 
Mr.  Tniutwine  answered,  and  aaid  1  seemed  "  lo 

have  .n-ea-looked  the  taet  that"  he  aays,  ••  If  tbi.  3.!W+c!  for  Tee«.  4c  t«r 
wi-re  also  the  caw  beyond  nuid  liinil."  And  tinally 
expnito-s  the  ho|w  thul  li in  letter  "  may  serve  to 
clear  my  mind  on  the  nubjecl."    I  wrote  him  lliut 
hia  explanation  had  no  nucli  etTeut  wbate>er;  awl 


(jtiuiuacMi,  Ch 
W..  iaon  the  ( 
of  the  Rockr  M 

It  was  settled 
built  in  for 


lorado 


u  bit.  N. 
intson  River,  in  one  of  the  p*rk» 
intnins. 

tbout  IH7H.  Waler-aorka  were 
i  |Hivate  company,  by  Carroll  E. 


iruMst  upon, 
this? 


Engineers,  what  U  your  opinion  on  »boat 


Str»i-t*nal  Iron.—  The  demand  ban  been  fair,  and 
pru.|.ert«  of  additional  Uudnisa.  within  a  few  daya  seeni 
to  be  goo.1.  rtereral  contract*  for  bridge  work  are  a  bust 
being  clovd,  anil  th^re  ia  every  remain  t..  eXfHsrt  jilviity 
of  work  in  tbh  department.  Prion  are  very  st.at.ly.  and 
tuay  be  qaooeii  aaai«  a«  laid  week,  vl», ;  :k*.  for  Aualei.. 

»  ami  4  Sc.  for  i.liaii- 

n*\*. 

Ii'm»uht~t>mi  tfpr.— Prices  are  rail*.!'  aeaa,  and 
orders  for  Oa>  *u  I  Hteaoi  Pl|a«  have  been  taken  at  .17; 
prr  cent,  to  <Hi  |kt  cut,  dbcuaut,  sad  for  Bollor  Tahn. 
at  47; ;  per  cent  to  SO  per  cent,  l-arge  or.U>r«  are  aaid 
to  have  been  taken  for  aoiae  aiaes  at  still  heavier  dl« 
counta,  and  tbn  ,  itire  I  in  ;  in  weak  ai»d  Irregular. 
RaUteay  FaiJ^niwj  — SjJk«>  are  ta  fair  .kwaand  at 


J.  E.  I.aitbbhii,  Draughtaman. 


IIROCKX  TRC8S  BKHXiRS. 

.■MOSOITM  TWKNTV  FlKST  RTBgET.  PlHUA  .  I 

dray,  taking  the  supply  from  the  Ounnison  River.  Oct.  *).  H«4.  f 

a  swill  mountain  stream,  draining  about  one  Enrttm  Esamnjsn  Niwk  : 
square  mile.  In  t|,e  iuu-rtarting  articles  which  Inve  just  been 

A  stone  and  bnck  conduit  conveys  Uie  water  i^_„„       „,.„.  ,.Tr„_  n,iJ_-„  ■•  i,  i„ 

2.000  ft.  from    tin)   river  to  the  ir^lne-hoiae.  7*"'      /'i,  ^.^*T  u 

where  it  i*  pumped  directly  into  the  mains  by  two ;  ,tat«l  that  all  tin-  information  that  remains  of  the 
Worthing!**]  duplex  steam  pumps,  of  I  ■  't  million  ,  <»rliea 
gallons  daily  ciipacity  each.     The  onlinary  proa-  nam.w 

S7oi'?ta!,*i,,*,^i,,0lb''"  »n<,t,"?"»,I're«»"'  ""  tmcaince  many  are  described  in  contemporary 
Distribution  h.  hy  4  miles  of  cast-iron  pipe,  or  j  pobli<*tion»  of  the  day.  and  as  their  early  date 
from  12  to  0  in.  dtaineter,  with  IS  Hre  hydrants,  for  |  mnkrt  them  especially  interesting,  it  would  add 
which  the  city  pays  $1.5110  per  year.  The  number  |  greatly  to  the  value  of  tl.e  articles  If  such  de- 
er taps  is  u<rt  given.  Service  pipes  are  mostly  of 
iron.  at*d  some  uf  l^ml. 

The  population,  which  in  IHKti  was  M2,  is  now 
aaid  to  be  about  4.300. 

The  (iunniaon  Gas  &  Water  Co.  bus  n  rai.itai 
stock  of  (300,000,  and  a  bonded  debt  of  tl.jO,(H0  at 
7  per  cent,  intereat.   Tli*  coet  of  the  water-works 
the  daily  mnsnmption.    D.  J. 
ntendent. 


but  no  very  larg"  loU  ronli  h»  placed  at 
these  llgnrea.    Klah  l'la>s  arc  qnote 
there  Is  nnt  mnrh  buslnesi  dnin|T. 

PiTwaitiuiH.  t*t.  :il,  1 
ll'rosyar  /.  OS  l-ipr  -The  mills  are  still  well  supplied 
with  ardera  and  are  likely  to  have  all  they  can  do  until 
the  close  of  the  year.  The  large  production,  however, 
is,  as  might  he  expected,  having  ita  eSect  in  easing  ap 
prices,  ami  will  again  incr.sase  diis»unt&  We  now 
quote  at  d'j^^|05  per  cent  off  on  gaa  and  steam  pipe. 

tub- 


.  patents  for  bridges  is  the  record  of  the  and  4J'>u(SO  percent,  off  on  bullrr  tubes:  oil  well  t 
of  the  grantees  and  the  dates.    This  is  not  ing.  30c  per  fo^t,  net;  do  caaing,  7<Je.  per  IisjU  net- 


;  given,  i 
McCann  is  the 

OCWI.— HlIT  aPBJWIX,  AJtK 

Hot  Sprlugs.  Arkansas,  in  Int.  *1    N  .  long,  1K< 


scriptions  were  aearched  for  and  added.  IlJuatra- 
tions  of  the  bridges  of  Timothy  Palmer  and  Thomas 
Pope,  the  patents  for  which  were  granteal  in  1797 
and  1W7.  can  be  found  ill  Pope's  "Treatise  on 
Bridge  Architecture,"  puldislie.1  in  New  Ywk  in 
1*11.  a  rare  work.  <>r  which  yim  gave  a  description 
In  the  columns  of  your  |s>|irr  some  yoara  ago. 
Respectfully  yonrs,         Thos.  M.  Ci.KRJtAXN 


/AitVroiu  Support.—  There  is  n  moderate  business  at 
former  prices.  Spikes,  8.-..  31  .lay'.;  splice  bars,  iSOc. ; 
track  holla,  8.7.V.  with  -<iusns  and  .i  iliMe !«-. .  with 


-  Front  the  American  H..anfs<-iurs>r  i 
AMita  raos. 
ICarnezte  Bros.  X  Co.,  lindUsl.) 
i.Vef  /.  o  »  r»r».  /Vllsharoa  i 


[We  are  much  obliged  to  Mr.  Cleemann  for  the  !  v"*"""'"<r™ 


Uqualasls.1  -<«iai<olxl  to  l'txll^  III.. 

•Tx3  to  4x4   

Uaeaual  aMed-iexl*i  to  4x<l  hi 

Hotatnt  r.ut  somAm— lzl  to  HxU  la  

Ktarlroo-  lUatUto  is  I   


"1*1  to  i 

««l  ..  o„.iKt^.  n_.  jo,.  1'jnmuuii  iui   me  :  TRr  lmoy 

W„  is  on  a  mountain  «treaiii  inllw  valley  brtween  |  »lK,ve  suggestion,  nnd  we  are  glad  that  it  came  so  '  1  inch  as.,1  .ipwanl   :>M 

""promptly.    It  entails  an  amount  of  research  on  the  aaaas  a»a  •atAayata 

part  of  Mr.  Brock  Hint  he  is  really  not  able  to  give  |       ITi^i«lr^*i5?m* "  

the  time  lo  now.    Hut  we  hope  that  Mr.  Cleemann  I  I-  la  by  ah  ft      — 

,    ,,  ,  r.      ...        ...    ,   ,.      ,  1*.  la.  by  JO  ft.  .  ...  .   

nnd  other  engineers  who  are  familiar  with  bridge  J  Jieckbeaina-*  in,  to fl  In.  by  *)  tt^  

literature  will  follow  up  Mr.  Cleeatanu's  auggea-  i 
1  ion  ami  give  to  our  readers  the  benefit  of  their  I 
present  knowledge.   Tbe  subject  Is  an  in>i«osf»tit  ' 
one,  and  in  this  first  venture  into  a  new 
engineering  research  we  invite  UI 
and  suggestion,  so  tliat  our  readers,  who  are  the 
parties  we  are  trying  to  please,  may  secure  the 
greatest  profit  nnd  aalisfaction.— Ed.  El 


Ozark  range. 

Hellled  in  1H20,  it  was  incoi^iorate<l  as  a  city  ill 
1874.  Water-worka  wete  Imilt  in  1H82  for  a  pri- 
vate company  by  Carroll  E.  (Jray.  taking  tltc  snp- 
plyfrom  bull  Bayou,  which  receivisi  the  drainage 
of  alMmt  ' »  square  mile  of  mountain  slopes,  uttd  on 
which  a  reservoir  is  formed  bv  a  masonry  dam 
across  a  narrow  gorge,  io  the  rocks.  Tlte  water  is 
.■onveyed  by  a  stone  conduit  5  ft.  high,  for  40  ft. 
to  the  pumps,  and  la  puntped  by  u  Worlbington 
duplex  steam  pump  t«i  a  reservoir  holding  1 .000.000 
gallons,  excavated  in  rock  on  the  mountain  402  ft. 
above  the  main  str.Tt  of  the  town.  A  liigh- 
presiiure  Worlbington  engine  can  jmnip  .lirwtly 
into  the  mains  for  Are  service. 

Distribution  is  by  0  miles  of  cast-iron  pi|ie  <.f 
from  12  to 0  in.  diamtter,  with  4<i  Hre  livdiaols 
II  gates  and  2-10  ta)-.  The  city  |«ay»  »4;<I00  per 

a for  liytlntnls.    S-rvioc  piis-s  .arc  mostly  of 
with  some  of  iron. 
Tlw  population  in  |K4I>  was  o.OUO.    The  daily 
consntnpttOD  is  not  given,  not  any  financial  ata- 
tistica.     II.   Moyslcy  is  SiVtctJiiy.    ami  .1.   H.  1 


l'  S:' 


12  lai.  by  30  ft  

iraort  


■porta  nt 
tlehl  of 


I^-Asln  lhl.-V»n,tiH.«ar,l 
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THE  MARKETS. 


!>•«  4.  I H**. 

Par  valo.  of  the  Braxilian  mil  reia  tiaooca. 

goi.1   «7d 

Par  value  of  tbe  llraxdian  mil  reia  il$0Wt 

gold  In  U.  S.  coin  at»L>tl  i>;r  ill  slg....  51. 1»cent>. 
Par  valiw  *1.00  (V.  S  eiiol  in  BraiiUan 

t-oH   1«4»7 

Par  vahw  £1  ttg.  in  llraxiUau  gold...          8  MHO 


Rank  rate  of  axchango  on  London  to-day . .  11 


ITo  Rg  tajNTIMfgi.  i 


The  receipt  of  statistic*  as  foil  iw*  is  ncknowl- 
ledged  with  I  hanks  :  From  D.  S.  Thomas,  Presi- 
dent nnd  Superintendent,  statistics  and  water 
rates  of  the  water-worka  of  Carthage,  Mo.  From 
A.  M.  Whclcws,  Supcrintondimt ,  statistics  nnd 
water  rates  of  tbe  watcr-worka  of  Dallas.  Tex. 
1 1.  F.  Olney,  C.E.,  statistics  and  water  rates 
rks  of  Middletowti,  N.Y. 
F.  F.  Forbes  and  E  S.  Pbilbrick,  C.E.. 
tistlca  of  the  water-works  of 
From  Goodhue  &  Birnie.  statistics  of  the  water- 
works of    Amherst.   Mass.     From  Carroll  E. 


[from  tbe  Iron  Aaa-.l 

Saw  Yolta,  -Nov.  1,  188S. 
In  most  dspartiuenu  of  general  trade  tnrre  is  a  dull 
liens  not  readily  accounted  for,  but  there  is  a  proacaeta  j  p^^,,  value  of  tbn  Brazilian  mil  rei» 

lo  attribute  any  temporary  t«  ling  of  .lisappointmmt  I    map.,,,,..     780  r«.  i 

to  nil««eoil»bl*  wnathor.  or  Un>  dlstractiiwl  caused  by  •  Pr^am         of  the  Druilian  mil  rei»  in 

|s>lltlcal  dlscusaion.     BaOi  in  the  city  and  country  at  |    |;.  h.  c|n  at  *4  M0  pur  1 1    IS. IS?; 

largo  there  l»  a  alight  decrease  in  tbe  volume  of  traOlc—  i  Valueof  I1.00  itl.»J|»rtl  stg.)  in  Bra- 

tusnufneiuring  points  alone  excepted— at  in'Iiciled  by     alllnit  currency  lpa(*?r}   2  871 

the  Clearing  House  exchange*,  and  the  frvigUt  move-  -  Va|u,  of  u  sjerttng,  currency  ipa|«ri  11  BWi 

inenl  by  rait  shows  mnis  falling  off.     From  Chicago 


RIVEKS  AND  HARBORS, 

previous  woek,    hot  the  omctal   statemeut  shows  a  I 

dccUne  M  20.tsi»  tons,  or  11  S- 10  per  cent  from  tbo  j    *VoRK  ^        ™mm™<^1  ,|*      h,irh°r  at  kwiosla. 

'     '         r  Wis.,  by  Messrs,  Knapp  *  litllen.  the  contractors, 

shipments  of  tho  cvrr«r«u4ing  week  last  year.  De+plte  Hp|mm;,0  lnK  Mu,»,sHii-eL-S«w  Oblsaxs,  Oct. 
Uie«?  Itidtcatioos  tbs  g.-aeral  pnjipjrityof  thp  country  lt0  _A  ^.^i  to  tbe  /Vcaynse  frotii  Vkksburg  says  : 


Oray,  Jr..  statistics  of  the  watsr-works  of  Hot '  abundant. 


is  ia  no  degroe  abated;  labor  ia  every  section  Is  activoly 
employed:  In  the  absence  of  spetulatioo  bii«lB"W  is  done 
on  a  conservative,  hasis,  with  clote  credits;  and,  wltaal, 
food  supples  anl  other  rxptrtiWa   c.nnil,ti»  are 


.Vaiatant  Bngioser  Wheeler  fe  Iwrc  In  charge  of  the 
baits  Illinois  and  Kentucky,  of  the  River  Cotumissian. 
with  a  surveying  party  of  40  n 
morrow  for  a  point  seven  miL 
wdl  main  a  topographical  surveyor  i 
itoa-u  as  Natcber." 


They  will  leave  to 
>w  Ui-clty.  Th«y 
of  the  river  as  far 
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EDITORIAL  ANNOUNCEMENTS. 

-To  the  United 


. .  ell  paru  of 
.   mllhuicra  at  the  risk 
tialeas  made  be  reOteeM  letter  nr  by 
or  f.  0.  order,  psjrsble  (o  Osr>.  II.  ~ 


Inch.  12  lines,  one 
'  .|I7:.|« 


Unr-  spare  soil  loaaj 


Terata  of  Advertising. 

lion,  SJf ;  one  month,  HI  Jo 
*jo.  imh>  J«*r.  &oa  Hpn-U 

lime  will  ne  piven  an  application.   AuvoKlM-aienu  ... 
(<.r  t™»  lliu  three  months.  |«j»ble  In  mItmic*;  for  loojer 
tine,  paisMeqiuulertr. 
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Hhttuhl  he  rer 
Uirnn  ThursiUj 
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CtMnusrsUee  statement 
Relative  to  the  Con. 
sumption  of  Wntrr  — TTD 

l»n.lr»-Uiiir  in  Brm.il     .  :t7» 

KjutlowV  (Tub  of  Phil 
saclphls  37B 

ImpToTemeol      of  Ibe 
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<if  Ameriisli  W»ter 
Worti  
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Br-^-k's  Trv*.  HHilre* 

The  Markets 


Upper  lrfiv.iwiipt.i         a?l>  EtmiisUL  Ihtr4iiTMCXT  : 
"  the  I 


Improvement  of 
nW  iTst. 
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Rntrlneem  am 
Imx  Ui  o<brx  J 
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A  St'CccssrL'L  AitTJHlAN  WtJLL.— About  one 
year  ngn  several  enterprising  citlxens  of  Mount 
Vernon ,  N.  Y..  formed  a  corporation  for  tlte  pur- 
pose of  obtaining  an  adequate  supply  of  punt 


bountifully,  their  chances  of  striking;  a  «sjH> 
bearing  crevice  at  a  re  loanable  depth,  were  good. 
Geologically  considered,  the  structure  of  West- 
chester County  closely  resemble*  that  of  Manhat- 
tan Island,  and  with  but  two  or  three  exceptions, 
wells  sunk  on  the  islaii  I  have  been  successful.  A 
contract  was  made  for  the  sinking  of  a  well  eight 
inches  in  du,  meter,  and  from  800  to  700  feet  deep, 
according  to  the  supply.  On  the  2*1  ult.  the  well 
waa  finished  at  a  depth  of  Mi  tort.  A  wrought 
iron  tube  was  dritrcn  through  the  surface  to  a 
depth  of  Hi)  fret  when  it  struck  solid  rock.  As  the 
I  above  the  surface,  the  well  may  be  eon- 
lasa  Bowing  one.  The  water  was  found 
lobe  soft,  clear  and  cold.  A  pump  waa  attached, 
ami  when  running  ut  the  rate  of  100.IV»  gallons  a 
day,  was  unable  to  diminish  the  supply.  It  is  calcu- 
lated that  this  in  sufltcit  n*.  for  S.OOOor  I  000  people. 
The  well  in  about  ISO  feet  above  tide  water.  With 
an  expenditure  of  not  more  173.000  for  pumps, 
pipe,  well,  etc.,  a  sufficient  supply  will  be 
for  both  domestic  and  lire  purposes. 


KARLY  AMERICAN  BOOKH  O.N  SURVEYING. 


The  surveying  done  during  the  eightrrnlh  cen 

tury  in  the  American  woods  ws 

knows,  of  a  rude  and  elementary 

waa  no  American  literature  anil  liltle  American 

science.  When  William  Penn  wished  to  tun 
the  boundary  lint-  between  Maryland  and  Pcnnsyl 
vania,  be  was  obliged  to  send  to  F.ngland  for  two 
sunreyttra  to  do  the  work.  Tito  methods  nsrd  in 
land  mentoring  were  almost  entirely  tnkrn  from 
English  practice.  The  compass  was  the  only  in- 
strument used  for  measuring  angles  and  determin- 
ing ditectiona.    Almost  the  only  contribution  of 


means  of  latitudes,  departures  and  double  merid- 
ian distance*.  This  was  tlte  work  of  David  RUten- 
tlte  Pennsylvania  mathematician  and  as- 
-.  who.  like  Benjamin  Franklin,  seems  to 
most  alone  in  his  solitary  studies. 
Of  course,  the  books  used  in  these  early  tUnes 
came  from  England.  Dix,  Love  and  Gibson  ap- 
pear  to  have  been  the  authors  most  raid.  In  1780 
or  thereabouts  a  repriut  of  Gibson  was  published 
at  New  York,  wherein,  says  the  title  page,  "  ev- 
erything that  is  uaeful  and  curious  in  the  art  of 
surveying  is  fully  considered  and  explained."  Gib- 
son seems  to  have  been  a  favorite  work,  for  vari- 
ous editions  and  revisions  were  issued  during  a 
period  of  forty  yearn.  The  edition  of  171*  boasts 
of  containing  ••alterations  and  amendments 
adapted  to  the  use  <>r  American  surveyors,"  which 
mainly  cauuslcd  in  the  addition  of  the  Hil'enhouae, 
or  Pennsylvania  method  for  computing  areas. 

At  Wilmington,  1*1.,  appeared  in  17W  'a  com- 
pendious t  rvalue  on  practical  surveying,  concisely 
denned,  methodically  arranged  and  fully  exempli- 
fied, by  Zachariah  Jess,  schoolmaster."  It  con- 
tained 213  pages  of  text  and  152  of  tables,  sad  lit 
spite  of  its  boastful  title-page  waa  really  a  very 
excellent  book  and  one  that  allows  its  author  to 
have  been  a  careful  and  pain-taking  man.  The 
logarithmic  tables  have  five  decimals  only,  and  in 
that  respect  are  fur  better  than  those  in  the  text 
books  of  the  present  time. 

Very  soon  after,  either  in  1800  or  180t,  Amos 
Eaton,  a  botanist  and  surveyor,  printed  at  Hudson. 
N.  Y..  a  little  It)  mo.  pamphlet  called  "  Art  With- 
out Science."  wherein  ••  toenail  ration,  surveying 
snd  engineering  are  divested  of  the  speculative 
principles  and  technical  language  of  mathematics." 
Copies  of  this  are  very  rare.  In  18H0  it  was  re- 
printed at  Albany  in  octavo  fot*m,  revised  and  en 
largod  to  96  pages.  Its  contents  are  readable  and 
interesting  throughout.  The  author  in  1828  be- 
came the  principal  and  senior  professor  of  the 
Rensselaer  Institute  at  Troy. 

Abel  Flint,  of  Connecticut,  published  in  1801,  at 
Hartford,  a  book  with  n  long  title-page  treating  of 
trigonometry  and  surveying,  which  included,  says 
the  preface,  "all  which  is  requisite  in  field  survey- 
ing, both  on  the  old  and  new  plan."  This  waa  a 
very  popular  book,  and  it  went  through  many  re- 
prints and  editions,  the  last  of  which,  we  believe, 
appeared  In  1853. 

John  Gutnmere.  of  Philadelphia,  in  1814.  pub 
tidied  the  first  edition  of  bis  Surveying,  which 
likewise  proved  a  great  success,  and  the  later  edi- 
tions of  which  are 
some  of  the 

Titer*,  may  be, 
ing  published  in  the 
or  the  earlier  ones  of 
not  come  to  our  notice. 

books.  The  purchasers  studied  anil  read  tbem 
with  cue.  The  authors  spent  much  thought  and 
labor  in  improving  their  successive  editions,  for 
stereotyping  was  then  unknown  and  each  new  edi- 
tion was  actually  a  new  reprint.  After  1840  books 
on  sttrveyiug  became  very  cuuiuaon.  Every  author 
or  a  course  of  mathematical  works  wrote  one,  so 
that  to-day  their  number  ia  legion.  Every  one  of 
them  contains  the  rectangular  melhoil  of  Ritten- 
for  computing  areas  and  the  same  tedious 
talk  about  the  variation  of  the  magnetic  needle. 
Tlie  picture  of  Jess  showing  how  to  find  the  height 
of  a  tree  has  become  the  common  inheritance  of 
scores  of  books,  which,  notwithstanding  the  won- 
derful material  progress  of  t'te  age,  are  but  very 
little  better  than  his  methodical  work. 


of  the  list  century 
but  they  have 
in  those  time*  were 


crease  in  consuni[itive  requirements,  and  buy- 
ers are  providing  for  future  requirements  in  a 
manner  which  indicates  great  confidence  in  tlte 
future  steadiness  of  prices.  The  lung  suspension 
in  the  summer,  of  so  many  mills,  has  wMitribnteda 
great  deal  to  this  nsu 
have  been  expecting  a  break  in  prices  in 
quencc  of  resumption  have  thus  far  been 
■Minted.  The  far  West  anil 
are  heavy  purchase  rsof  all  kinds  of  iron  products. 
The  increase  of  mining  operations,  of  railroad 
building  and  of  the  genera]  manufacturing  indus- 
tries have  all  combined  to  open  up  a  very  large 
market  for  these  products,  and  especially  for  ma- 
chines and  machinery,  besides  tools,  hard  ware  and 
all  the  finer  products.  The  general  condition  of 
trade  throughout  the  West  is  satisfactory,  but  as 
heretofore  stated,  is  not  expanding  as  rapidly  as 
had  been  expected.  In 
lng  for  too  much  and  many  of  t 
gulue.  • 

Our  development  is  extraordinary  and  there  is 
no  occasion  for  complaint.    Wo  are  building  neirly 
1,000  miles  of  railroad  per  month.     The  locomo- 
tive establishments  and  all  the  old  and  new  bridge 
works  are  crowded  with  orders  for  months  to 
come,   Railway  companies  are  making  liberal  ex- 
penditure* for  bridge  works  and  renewal  of  road, 
and  construction  of  branch  lines,  and  lateral  con- 
nections.    Motive  power  is  in  great  request  and 
rolling  stock  is  wanted  about  as  fast  as  our  im- 
car-making  capacity  can  moot  it.  There  is 
r  complaint  whatever,  and  while  wc  are 
not  on  the  verge  of  a  boom,  nor  in  any  danger  of 
such  a  calamity,  yet  there  U  every  indication  of 
very  satisfactory  industrial  activity,  and,  what  is 
more  satisfactory,  it  presents  numerous  evidences 
of  being  prolonged.   In  some  directions  there  may 
be  cause  for  apprehension,  as,  for  instance,  ia 
financial  matters.     It  is  no  use  to  pay  particular 
attention  to  the  dally  and  weekly  ups  and  downs 
of  stocks  and  bonds;  but  it  is  advisable  for  the  cap- 
tains of  our  great  industries  to  keep  in  mind  the 
general  course  of  events  and  the  general  direction 
of  the  Influences  and  tendencies  which  control  tbe 
volume  of,  and  demand  for  money.   Tbe  scarcity 
of  money  is  a  serious  thing.   Tbe  importance  of 
a  sufficient  voluue  of  money  Is,  perhaps,  not  suffi- 
ciently considered  by  American  business  men.  They 
know  how  to  make,  sell  and  use  machinery  and  all 
tlte  various  products  which  form  tbe  basis  of  our 
industrial  and  commercial  activity,  but  they  too 
frequently  ignore  the  vital  importance  of  a  sound 
financial  system,  ooe  which  will  enable  them  to 
effect  nil  exchanges  without  loss.  Tbe  demand  for 
currency  is  rapidly  increasing  while  the  supply  is 
evidently  not  maintained  in  like  proportions.  The 
production  of  gold  and  silver  adds  but  a  small 
quota  of  what  is  necessary.    The  expansion  of  the 
paper  currency  do«  not  keep  pace  with  the  ex- 
pansion of  domestic  exchanges  as  indicated  by 
bank  and  other  returns.     Should  a  stringency  oc- 
cur it  will  be  taken  advantage  of  by  those  who 
desl  in  money  and  its  use.   A  stringencv  is  likely 
lo  be  followed  by  a  greaterstrlngency  and  produce 
evils  which  it  is  desirable  should  be  avoided,  in 
view  of  our  past  experience.     Tbe  Iron  and  steel 
manufacturers  are  perhaps  more  deeply  interested 
in  a  good  financial  system  than  any  other  class. 


The  foreign  markets  f* 
the  recent  strikes  in  the  c 
brought  about  an  advanct 
five  to  ten  shillings  per  to 


r  iron  are  very  firm  and 
ml  and  iron  trades  have 
of  finished  iron  of  from 
n.   Stock  are  decreasing 


THE  IRON  TRADE 

Despite  the  extensive  increase  of 
making  iron  and  steel,  consumption  of  these  pro- 
ducts is  steadily  increasing  both  abroad  and  at 
home,  and  the  quotations  continue  steady  in  near- 
ly all  tbe  markets.  TbiB  fact  indicates  a  very 
beathful  condition  of  the  trade.  Under  ordinary 
circumstance  this  enormous  increase  in  capacity 
would  be  naturally  fullowed  by  a  decline  in  prices. 


the  melius]  snd  by  a  hesitancy  of  buyers  to  push  intu 
compass  surveys  by  1  market.    As  it  is,  however,  there  is  a  steady 


th, 


and  the  number  of  furnaces  in  blast  is  Increasing. 
At  present  it  is  SOS  against  547  at  the  first  of  the 
year,  with  850  out  now  against  S76  at  the  begin- 
ning of  the  year.  Nearly  all  markets  are  firm  and 
buyers  are  looking  forward  for  stocks  which  will 
very  likely  keep  the  market  firm  for  a  long  time 
to  come.  The  iron  workers  have  secured  their  ad. 
vance,  and  the  miners  theirs  in  part.  Conferences 
have  been  held,  and  it  is  the  intention  of  the  work- 
ers to  push  the  sgitatian  fur  an  advance  in  all 
parts  of  the  kingdom.  Tbe  result  will  be  to  restrict 
tbe  exports  of  iron  somewhnt  for  a  while,  but  as  it 
is  probable  the  American  market  will  followclcae- 
ly  on  tbe  beets  of  the  foreign,  the  opportunities 
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AMERICAN  CONTRACT  JOURNAL. 


In  export  iron  to  this  aide  will  Mill 
mvrjjiwl.  All  furnaces,  and  in  ill*  throughout  the 
country  are  busily  engaired  on  orders  which  will 
likely  absorb  their  out-|ml  tu  the  <  nd  of  the  year. 
No  effort  will  be  mule  in  a  general  way  lo  provide 
for  next  year's  requirements  until  December,  when 
the  at rnrcth  of  the  market  either  up 
ward  will  hnTe  boon  demonstrated. 


facbi  nwwirr  for  a  full  eolnptHiciwioD  of  this  ' 
subject." 

We  ho|M!  thai  every  cine  of  our  readers  will 
im  in  procuring  the  data  necessary  to  complete 
invaluable  work. 


GENERAL-  INTELLIGENCE. 


aid  tm~  »■«  esVo  niularr  aunts*  >.l»rurrf  lopsUJ*  in  Ito 
this   rofewas  "»»  ii™  »l  ■  sfevesl  IKul  mat  nr  farairiW  M. 


WHAT  GOOD  IH  IT? 


This  U  the  question  that  a  distinguished  civil 
engineer  netted  us  several  months  ngo.  In  relu'ion 
to  Mr.  Crm  "  History  and  Statistics  of  American 
Wa:er- Works."  He  remarket  that  he  could  not 
see  u  bat  the  author  meant  by  putting  in  ro  many 
figures  that  nobody  would  read.  But  a  few  days 
ago  he  hid 
on  to  tertlfy  aa  an 
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.  for  a  certain  pi  ice. 
He  «tj»  puzzle  1  to  k  now  how  to  prove  hi*  esse 
exactly.  While  be  waa  cogitating  how  he  could 
evolve  out  of  hU  inner  consciousness  facta  to  sus- 
tain hla  client's  aide,  hia  weekly  number  of  EncU- 
xrerino  New  pi  wiw  hn  night  in.  He  looked  over 
it.  and  lo !  there  were  full  and  concise  dati  of  a 
precisely  similar  cast*  to  tin*  one  he  was  to  support, 
proving  by  f  ia:ta  th  it  such  works  were  feasible 
and  remtinrra:  :vn.  He  pat  the  paper  in  his  pocket, 
read  it  on  the  cars;  swore  his  swear  with  ease  end 
I  his  foe, 

t  of  then.-  papers  is  and 
•will  be  felt.  There  is  not  iu  existence  such  a  col- 
lection of  facts  relating  to  water-works,  divested 
of  all  theories  and  faoccei.  as  ia  contained  in  the 
of.  the  400  water  works  we  have 


rurt  <n.  VI 

•r.  Pa. 
•.  Hi.ii 


Isi-ia.  Set 
Hay.  X  J 

.11.  Ool 


There  are  about  250  towns  more  from  which  we 
iuu.lt  bare  reruns.  The  officers  of  the  wurk« 
have  been  again  and  again  appealed  to,  but  they 
do  not  respond.  Why  is  this?  Tbey  may  be 
ass  ired  tbat  it  is  our  intention  to  republish  tnese 
histories  in  book  form  as  s:-on  as  practicable.  We 
want  to  do  this  early  in  its-uj,  and  the  sooner  we 
get  in  all  the  returns  the  sooner  will  this  valuable 
work  be  at  the  rervlee  of  the  committeemen,  engi- 
who  are  interested  in  the 
WI.1  not  our 
interest  in  getting  the  desired 
ous? 
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We  publisb  below  a  list  of  the  towns  which  have 
been  reported  to  us  as  having  water-works,  but 
which  have  not  yet  sent  auy  returns  to  Mr.  Crocs. 
It  is  possible  that  there  are  no  works  in  some  of ' 
them.  We  will  be  glad  to  hear  from  some  of  our 
renders  with  reference  to  every  town  on  the  list. 
If  they  have  no  water-works,  let  us  know.  If 
they  have,  or  if  there  are  any  others  which  have, 
and  are  not  on  this  list,  nnr  among  the  400  already  ] 
,  we  hope  thai  some  one  will  stir  up  Hie 
«  send  a 
he  has  alrevdy 
we  know  of, 


or  if,  as  in  one 
put  in  the  waste 

mi  it  out 


The  Sanitary  Engineer,  which  is  noted  for  the 
soundness  of  its  judgment  on  matters  affecting 
the  interests  it  advocates,  feels,  as  do  other 
professional  journals,  the  want  of  ju*t  such  a  book 
as  we  are  now  publishing  in  oar  columns  and  hope 
soon  to  issue  separately.  In  discussing  the  ques- 
tion of  wiiU-r  rates  and  the  share  of  the  coat  of  the 
water-works  which  ought  to  be  turne  by  Uie  pub- 
lic at  large,  it  says: 

"  Whether  it  is  fair  to  impose  on  property  so 
large  a  proportion  of  the  coat  or  the  works,  as  is 
done  in  many  towns,  is  a  question  worth  discuss- 
ing. The  data  for  a  fair  discussion  have  not  here 
obtainable,  but  wa  hope  that  the 
Statistics  of  American  Water- Works, 
by  Mr.  Croes  which  is  promised  at  an  evrly  dav, 
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OAS  AMD  WA' 

Tax  ttO.IXIO  worth  of  b-inds  reeentlv  Isra^d  by  i 
i  viilc,  N.  C  foe  rascadsinixiuK  the  ispuwlpsl  streets  and 
eMslilit-itna  water-a'orkv  havs  basn  sold  at  pir,  Tbn 
cat)  mil  tee  has  eocnraenced  upan  both  of  these  improve 

Ml,  tllx 

MsoroKSTA,  la.,  is  goiogto  bav*  water-works. 

Prt.l.MAK,  Ili.  —  The  amount  of  water  used  each  day 
is  Mn.ooo  gallons.  Tht«  Is  the  aourve  of  a  handsome  r*v- 
etiue  to  tor  village  of  il  yd*  Park,  as  by  contract  with  tbn 
Pullman  Company,  lbe~  Utl«r  corporntiiw  is  to  pav  to 
the  village  atj!>  p*r  million  gsllmis,  which,  at  the  present 
rale,  will  amount  to  over  aH.V»  per  month,  or  over 
$10,000  per  annum. 

Tux  gahas   through  which   Jersey   City  sup 
Hobokea  with  waterbave  bsen  cUwd.  Hobokes 
nude  a  near  contract  with  the  Usckensack  Wa 
pany  for  a  water  supply.     Jersey  City  Insea  »HI),'S  Hi 
per  year  by  the  chsngD. 

Tub  Murphysbora  til),  i 
Incorporated ;  capital,  *  10.000. 

1.AXK  \'irw.  I i.i  ,  has  passed  ordlirVrcus  for  the  buy- 
ing of  4  and  it-inch  water  pjie*. 

Tux  lYATaa-VYoaxs  extension  at  Toronto,  Canada, 
has  been  completed.  A  pips  ti  tt.  In  diameter  runs  out 
into  the  lake  about  3,000  ft.  to  deep  water.  It  was  laid 
In  lengths  of  100  ft  The  water  obtained  is  pure  and 
dear, 

Iowa  Crrr.  Ia.,  will  soon  have  the  Holiey  system  of 
water  works  in  operation. 


Tits  Phonal x  Blsetrti  Cooipany  of  Chicago,  III.,  has 
been  incorporated.   Capital,  1830,000. 

PssMiajMS  or  ELxerucrrr.— The  ChastertVM  Town 
Council  have  resolved  to  apply  to  the  Board  of  Trade 
for  power  to  supply  thi  town  with  the  electric  light. — 
An  installation  has  Just  been  coaiplt-ted  with  Swan 
lamps  and  Psnre  accumulator!  in  the  Paris  Omrae 
bouar.  The  representatives  of  the  Opera-house  nave 
exiiressed  themselves  extremelv  pleased  with  the  result. 
All  the  main  cables  are  enve'rm  with  lead,  ami  svory 
Ismp  is  protected  with  lead  cut  outs  to  svoid  any  possible 
chance  of  ore. — The  extensive  premises  known  as 
Waterloo  House,  TrafalKar  Hqnare,  hsve  last  acquired 
a  verv  aurxieaaful  installation  of  Hi  arc  electric  liirhts, 
whi.;-h  have  been  furnished  by  the  MetnviKp  itan  iBrusbl 
Ktertric  Light  Compsov.  the  irower-generabsr  being  a 
l'J-toisrse  jiower  ,;ikomlnsl|  (rtto  gas-eogtos.  —  Peatimviila 
Hill.  CtnrkeaWBil,  is  now  illumionted  wir.h  eW  incinder- 
cent  Inmpv.  supplied  bv  tbe  Msxiar-VYestou  Klectric 
l.igliilnx  Company.— Hlemens  &  Co.  hsvo  iveentlv 
received  Inni-nc-tlnn*  Ui  ixten.1  the  olstptric  lighllns 
Insudlstaon  at  the  Royal  Albert  Dock,  so  as  to  include 
tbe  south  ride  of  tbe  dock.— TV  London  Inmmongrr. 


VorM-vks' 
lag.  of  ivrkl 


R  AII.B0AD8 

A  School  Cas.— Tbe  Central  Hudson  Company  is 
bull  ling  at  West  Albany,  .X.  Y  ,  a  "  sibool-c«r>  lo  be 
nm*l  In  tesj-lnng  eiiflneen.  how  Ui  hsiulle  the  Wnstllig- 
brwse  air-brake.  Every  passongsr  engineer  will  he  re- 
quired to  have  a  certificate  of  instruction. 

Roau  ISCORfOHArzo  —Articles  were  filed  at  Albany 
on  the  1st  by  the  Lsckswaons  &  Pittsburgh  Hai'mad 
Company,  caplul  ft  taX),<X>0.  The  mad  Is  to  begin  at 
a  point  on  the  Genrsee  VaUny  Canal  Railroad,  at  or 
Rockville.  rnnninj:  thence  in  a  nortbeastcrlr  dlrec 
must  feasible  route  to  a  point  on  the  New 
u  siiua  «  Western  road,  at  or  near  (be  vll- 
insvtllo,  with  a  branch  beginning  at  a  point 

'at 

ary  taMnH  t^csrantsssor~Aifegoany and  Hteubeo, 
rvnning  thence  In  a  (outtveasterly  direction  hy  the 
most  direct  route,  by  war  of  the  village  of  Homells 
vilK  to  a  point  near  the  villa  re  of  Caniateo.  The  length 
of  the  branch  is  to  be  10  miles,  and  that  of  the  naaui 
road  tvmilss. 

Tna  Vtcxxa  Elstvatso  Railway.— Tbe  ATene  PVeie 
/*rr*»r  stspjrs  tnat  tlis  Austrian  O^vseoprient  has  linker 
mined  to  grant  th«p  coocecd.iti  for  tho  Vienna  Elevated 
Usilwsy  to  the  Eiiclitb  Co-nrany  Fogertv.  The  muai- 
i  ioallry  and  inaglstracy  of  Vienna  will  only  now  have  to 
dl  ciraft  the  qnestaon  of  technical  c->nstructl.m.  The  lins 
will  bo  coocessioned  as  an  elevated  railwav,  and  the 
entire  iron  required  f.s-  the  cumttnetiou— from  180,000 
to  1«I.0(W  lon^wlll  be  fnrnUhed  by  works  in  Aus- 
ttts.  A  ontract  for  the  greater  portion  of  this  qnantlty 
has  alreodv  been  ront'luded  with  the  Wlttkowitx  Iron 
Work.. 

THK  Lebanon  Valley  i  Pa.  l  Railroad  is  being  said  with 
steel  rails. 

The  Toutno.  CmcixHATi  A  St.  Louis  Railroad 
has  purrhasMl  1 1:1  acres «r  land  In  fit,  l«ouls,  and  will 
build  depots  and  warehouses. 

KxTtMsrvx  wonxs  for  Uie  manufacture  uf  rails,  rnda. 
Inrs,  e'c,  areti  be  built  at  Murphyabaro.  III.  There 
wiU  be  3-»  buildings,  covering  06!,  acres;  the  whole  to 
be  comiJeted  within  four  years,  and  to  cvart  »\«r0.ll00. 
Tbn  works  will  Include  six  blast  furnaces,  duuhl.  led 
works,  rail  mill,  plate  mill,  universal  mill,  blooming  and 
billet  mill,  irn  and  brass  fisindry,  and  hoop,  cotton  tie 
and  bar  mills.  Home  U,rgKi  workmen  will  Iw  em- 
ployed. 

BciLonio  Oferatioxs  is  Mxxico,  — Crrr  or  Mexico, 
Oct  ill.— Tbn  City  Architect  reports  H.000  bou«es  in- 
side ths  cornoration  limits  as  being  built  or  urstergning 
repairs.   Beversl^  parties  are  speaking  of  constructing  a 


,  Company  re^tly  adverted 


KNCilAKEUIM;    NEWS  AND 


NoVKMBKR  4  I8K>. 


;  greatly 


lilriit 

:  Wet  )uor 
el  i»iUi 


and  mrM*  thai  Hi 
whole  laill.wd  L.ati 
i  bright  «U<»  the  t 


A  Hl'RE  run-  for  chained  _ 
to  !»•  devirvd  l.v  aiuiie^alter*.  Try  ttil.: 
band-.  In  warrn  wat-r.  then  rub  thrm  all 
ln.Ji.ii  mrnl;  •!»  thia  twice,  then  in  the  water  111ml  to 
wanh  off  tbe  meal  put  a  trwapuunful  of  pure  sic-trine 
ir  11  la  not  pure,  II  will  Irritate  the  .kin. 

t3S!2!\3&Si %SSS& .nS SuS^S£)S^  ^ ^n..r,iv  ,,,i.,te,i », » 

-■  *  afljif^eiiuMiiH  in  maaoiirv.   The  <  nili«' Mien  u'iilift., 

„  _  „„  01  •       In  exreaa  of  Uwapanof  tbe  lani<»  C  hratri  arcl 

New  Oboroia  lUllJiOAP  —  The  Augu«la,  Klla>rujii  wr(0<i  ltu.  d,.„  j„  England ;  tlS  ft.  lunger  tban  1  lie  centra . 

areh  of  London  bridge  ;  W£  ft.  longer  itian  '  It.-  1  ■  u 


Unite  shall  rxtrnd  eiri  m  the 
,  aii'l  'imi I  r«  ."XI  ft.  wide,  is  ft. 
rka,  auil  to  be  of  wrcugfat  Iron, 
wltb  two  utrni  of  !S  «l  1(  0  ft.  >pan  placed  III  R-lttfi 
between  ceutrev,  ar  il  each  ttuea  placed  ki  that  tta  ren- 
trca  aball  le  U  iVKXI  ft,  from  the  una  of  the  street. 

TlIK  I.AItrlKWT  Aarn,— Tbi.  dlmcui-ion*  of  the  til  inn 
arch  of  the  Washington  r.piedurt.  it  would  appear,  ex* 
ci-cd  tbiae  r  t  any  <-l  the  cejclratrd  englueei log  nil ik-- 


&  Cblcwgo  Railroad  Company  tin-  ta>rn  r-ignnisnd  at 

Augwta  by  el*,  ting  Jatnea  P.  VerJery.  pmaJnil:  H.  J.  ^uct  over  I  lie  Heine  at  Neullly,  and  lou  ft,  kmi. -r  t  lia 
Ling,  vice  praddent.  and  II.  P .  Moore,  treawlrvr  „K,  tTr^.  ot  thfl  Water  I.*!  bridge  over  the  Tliam. 

lite  height  of  the  Warbiiigton  arch  1-  101  ft. 


AftTKLKB  of  incorporation  biivt-  been  filed  in  Kiltie 
Ko.ll,  Ark.,  for  the  Danlauelle  ft  Waldron  Railway 
ami  the  road  » ill  be 


Company,  with  *7.Vl.tKI0  <-a|.|tal 
7ft  mile*  long. 


 ,,,  W11U  ha> 

BRIDGES  FUSni. 
Nkw  Bkiimjk.— The  Chicago  It  Alton  road  U  building  ,,f  the  wharf, 
a  new  iron  bridge  over  the  Kankakee  Kiear,  net' 
Joint  and  Coal  city.    It  la  to  he  1,000  ft.  in  lei 
and  will  be  completed  in  about  a  menth. 


BUILDING 

ha>  begun  upon  tbe  foundation  of  the  new  Cane  Ana  Cranite  e>. 

ataja)  In  Bath.  Mr.   Tbe  building.,  a.*  to  he  tiO  'V'Sr" 1 

and  tbe  dnrtt  ttlle.1  In  er.n  with  the  river  lentil  *«• »•■*•  '■"»■ 


Ktew.«-lh 

1L  K.  (fcare  

.  Ilin- tirnrilte  to 
ik,ih  T,:u,  „ 

'  M  IVllBll 

ami  m..— 

Ox»Mnl  liranlleCo 


Oni.MTt  run  ma  BtuaiaxrN  Bmdoil— Pnun  an  ex-  ih«  low 


I'anrowAUi  m«  Hiuthi. 
■uperTMng 
mill 


poaala  until  So*.  «.  lst«.  lor 


or  the  (IrniK  wbMi  hay*  Miinilli'd  granite  for  j  . 
tver  Br«l»e,  New  York,  down  to  toe  dart  of  t 

■  Bccuunt,  with  tbe  < mount  paid  to  e«eh  tlrin.  ;  Mmt,  U)  |g  nm-r^,,!^,,,  recently  f.,r  the  »r«"-t-on  b' 

ttie  fomwr  of  a  loonMer  d,  pot,  ec-rtiug  »-',«m,(M:a.,  i, 
tb..e«»  end  of  Montmal.    [-be  Ccunnr»ill  L-oiitrHiut 


•  -haoKe  we  Uike  !!>*•  fnllonin<: 

The  114  " 
tbe  Eaat  Hirer 
tbe  erunile 

la  M  follow-i ;      IM  I 

BodaeB,  Webatee  *  t  o   |:at,lro<LI 

Badwell  (ir.mlti-  I  n   IftfttUM 

BiaUell  llraoile  Co.  I'M  r-.intra.-l)   W-.;»l.tl.- 

t  ape  Aantlran.tr  1  .1   . 

Oolbna  Uraalte  t^o   :rju.45rf.l? 

Pleri-e.  K..WI.  «  1'..,  .,       .  I.MJUauM 

ller.-r.  *  Howe   ll.»e-|  :CI 

John  T.  Howe  .    .Y.K7J  trj 

Reatlle  A  firt 
J.ifcn  R.--UI.- 

Hhode  Wand  tironlt.- r  n.  JJ^tO 

Juaefill  H-.«.n»ii                                       .  ...  »ATI.IM 

f  J.  Hall                                           ....  *M1.7tt 

ur.fitM    BiJc 

'  ■  '.nu  ll.-  r  .    I",  ill  IIT. 

I'Jtle  g.inm  c>.  Aaakfiwa     .'.•JiHi.ia) 

<;  V.  BorreJI  

K|nee  Jan.  1  to  Mar  1,  1KHI,  I  be  f.dli.win-r 
coouer  baa  been  paid  for  granite  to  rarlrm 
llrrr-*  In  ^niall  toim*  ilnt'lu-JInR  the  Hodwell 


rillATla.-Ja-.  <l.  Hill 
rl<e  pro 
1  pin  ring 
uired  for 


j  the  i«»t-£ 

Bin  Dunn-  at  MiisrriucAi..  Tbi'  Canadian  Pai-itle 
dirwtara  and  a  r'omniittre  of  the  Montreal  C 


LITER  AT  U  Hi 

TI.e  piiUIkIi-i  of  the  Kanra»  City  llr 
iCOerrtlH  /iirfuArru,  a  414-nage  monthly  devoted  to  Progr eaa 

InBonicr,  M.Tha!iie  Aita  and  Ijtel  ' 


to  l.anr'-  dercl,  on  the  Itortheatt'Wn  Railroad  in  tbl-w 
Slate.  Tbe  length  of  tbe  line  la  an  mlln.  and  the  our. 
rtruetiin  or  lb*  nad  will  give  tietr--tto»li  her  only 
railwny  connection  and  open  up  a  fine  country.  The 
Wfik  w  lo  le  ccmph-trd  by  Nov.  1,  1K88.  Tbi' imi 
tractor  to  rr  eel ve  a  private  car h  mt*cri|.ticnof  ,i  HXt 
made  by  the  municipality  of  Georgetown,  and  flrat 
mcrtgage  bonda  ot  tbe  railroad  c<  mpwny  *unicient  t>> 
eiiv-  r  any  additloral  exit  of  coUhtluetlan  that  may  be 
iix-niivd, 

tlRAMTK  C.intract  l.rt.-Th.'  Wlow ing are  tbe  l.l.l-. 
for  fin  tilrlitng  nit  granite  for  theapproarneaotth.'  north 
wing  of  Mtate,  War  and  Navy  deiairlnienta  1-ulWliu  I 

 aa-cMi;  no 

  S.1,«I5.I» 

  -  -v.iat'."'.: 

 ».«•»  IT 

 -».«'•'!  f> 

.  -  OT.-.-.'run 

 t»i,n.'iT,«r 

  nft.ASI  a". 

  7s,:uo<« 

liraartte  W'nrka     aMlMjN 

Thecontrai  t  tin- lieen  awai'ded  to  Davia  Tilh-wi.  Un- 
ion-rat bidder  -ni.1r.1tt  ng  a  aample  ot  granite  fuiailing 
the  rrqairen-roU  <  f  the  tpeci»cnU<<riH. 

OtMRmajOI  forCIhaxits  for  Butxib  Ptrax.— Tbebld^ 
for  the  plem  for  the  new'  iron  l>ridge  at  Lowell,  Mat^  . 
Mun   w..re  three,  na  follow«  :  W  II  Waid,  »--.n,61«.  11  H<«rn 
Bna.,  «Cl,oW:   Runila  .V.  Tiunbell.  K|i,tl»M.  The 
contract  mi  awarded  to  Mr.  Ward,    He  la  to  remove 
b»  tb»*  preretit  pier*,  t-nt  a  new  on«  where  tlir  prtwnt 
I,,  nortra'rly  one  atanun,  and  another  a  few  reet  north  ol 
tbe  aoulberly  one.   The  new  onea  will  I  e  art  on  11  1 
mleaencb,  th.?e  beilM;  iaw<<d  off  fnair  or  tlve  feet  below 
low  water  mark,  and  enchwed  wit*  a  curb  of  -beet  pil- 
ing and  com-rete     Tbe  pinra  will  be  twenty  >lx  feet 
above  low  waler  mark,  built  of  cut  atone.    Mure  of  tbe 
material  1  f  tbe  old  pier*  will  tie  uwxt  In  tbo  new  one-, 
>/  Srr'rnre  The  ahutieenl  bet w*.  11  the  MaMnebu-atU  and  Poolla 
milk  will  have  to  le  can k  d  out  twentv-Bve  feet  Into  the 
all  of  tlx'  extendrd  Bw.tl 


.Muar-.  f.-rt  ot 


InScM-nce,  Mechanic  Aita  and  Uterature,  offer-  U10  -t-""-li'0  coiDf:de  wl}b       w""  °' "S."*1'"1 1?!2 

,.   remaining  balf  of  voL  VI.  for  «l,  tbe  -iit«  riialon  f.«-  nt'll   tbe  work  la  to  be  done  by  Pen.  1,  l*sa.  t-wdy  ror 

ii  tbe  v.  .Inme  Wing  tJ.X.  »h»  »»-  ****  rin-Wre. 

JJX.  MI8 

Iranile  Ooou  any.  at  l'r»i«otr»  V*"**  - 

cmtrart  for  a  Vaige  "'»/'*  ^1'."" 

It  S  a  two  year.'  ^g*g*«£ 


"MiKtaM 

Total      ..  FTllH.rialw 

Hnjnr.x  Pi!rnmgi». — SaVAa?tAH,  tla,,  Oct,  ati.— Tlie 
ran  bridge  over  thn  Havannah  Ktver  waa  enmpleted  at 
>  o'clock  thia  aftrrDoon.    It  co»t  $100.01X1 

BlIDUB  TO  Bt  tVlt>B.\ltD---TbeCoinniii«ioner»of  Nor 


CONTBAOT8  LET 

.T  ia  reiiorlr-rl  fltat  the  Hr«lwell  tlranile  Coiuca 
•  .-Jtiii  00  vinalhavee.  Me.,  nave  wrnred  the  -  - 
Imlldlng  to  be  erected  in  Chicago. 
juL  for  the  preielll  forct  of  culterr. 

THE  contract  for  about  JKI.000  tutu  of  rubble  atom 
for  tbe  brrakwater  In  the  Rockland  iMe.i  harl  nr  ha 
<4  to  John  F.  Hamilt 


MMOTXLANE0TJ8. 

LvHDtot,a  Paint  — A  tairty  <i<  genUeineri  lecentlv 
Hontheatfern  Railway,  ill  KngUml. 
sting  tbe  luimt"-itv  or  a  railway 
car,  a  portion  of  tbe  lulerl-.r  of  which  bad  been  coaled 
with  BalmalnV  patent  paint,  Tbn  woatber  being  dull, 
the  nni'  plater, w  hlch  bad  rocri .  ed  three  coata  of  tbe  paint 
apecially  hardened,  wri  e  lria  aenailive  than  wnaUl  have 


»...„  awanle.1  to  Jnbn  F.  »««>  •'■  .  "f  fwfanf  the  t«B  the  ra*  ha.1  .unrbiiw  .truck  ,llle,-tly  upon  tieni : 

loweat  bidder.    It  i.  nnder.ta.al.hat  work  will  tar  ,,,  »„,t,  n.4wlthataiKlit.g.  on  enterli  g  BlackWu  tunnel. 

«im.-d  on  the  job  Uii-i  fall,  and  continued  ao  long  the  «„  .grc.hlc.  ■  qnally  diHii>r  d  ligbt  prd.-ee.lcl  fn  .ni  the 
weatber  remain-  moderate cnugl,  to  permit.  o(  |be  compartment  aiicf  tbi  two  enda.  the  ad 


--.upartment  1  . 

RaHJhiad  CnrtTRACT  I.xr, — Ma  Jot*  A_  J.  Twlgga,  ,4  verti-emrnU  on  winch  were  arm  clearly.  Tb^bandaof 
ioik  t>iuuty,  maaa,  nave  grautcu  tue  rietlllon  ...I  ine  "  AUguata,  tla.,  baa  made n  contract  with  tbe  dlrcctora  a  watch  were  al».i  eitxlly  dl-a'en>ed.  and  the  beading*  of 
Breton  and  Providence  Kailioad  Colli|muy  forta-nnla-  of  tbe  (Hxirgetown  tt  Lane  *  Itailn  od  Coinpnuy  for  the  newratiaper  artielca  rend.  CoataJnlng  no  pboaphnrua. 
rdon  lo  widen  tbe  btidga  over  Rlvar  atrcet  In  Hyde  Park,  |  buil  llng  and  .^uipmeot  of  a  railroad  from  Uer-igetown  the  paint  waa  without  mielL 


TRrss.BRII'«ES.« 


»«i  thf  iijipi'i-  strings  being  ileemetl  preferable.    They  are 
lUtarlied  to  the  chonls  by  bolta,  spikes  or  treenails,  jmssinjf 
an  ii.i.i'.>tratki)  iiisToiiii  a  i,  i>Kst  RiPTioN  nt  m  i.  rXNllKIi  through  the  brace  timbers  at  their  intersections  and  ttamn^h 
PATENTS  on  TRURs-MRiDoEia.  which  1'NHKR  THK  law  the  stringx  or  chords  nt  the  plates  where  the  I  wo  are  attached. 
ARK  NOW  PPBLIC  PitoPKitTY  AM>  KKKK  to  BK  I'hkh  BY  The  airangeineiK  of  the  brace  timbers  is  such  as  to  exhibit 
AWT  onk.  two  sets  of  braces,  one  nntagonal  to  the  other,  the  linilicrs  in 

each  set  beinj;  parallel  to  each  other,  or  nearly  no.    The  ar- 
H>j  F.   Ii.  Riiu-A;  Putrid  Attorney,  W<t xh in </(»),,  U.  <'.  \  rangement  also  provides  that  on<!  set  of  the  braces  shall  rest 

  or  recline  upon  the  other  in  such  a  manner  that  the  ends  of 

One  year  after  wait  I  another  patent  for  a  bridge  wus  issued,  the  braces  of  one  set  shall  rest  immediately  upon  the  ends  of 
It  was  grunted  Feb.  :»,  lt-34,  to  one  Jonas  Snyder.  This  the  other  set.  Tlie  brace  timbers  of  each  set  are  eontined  to 
bridge  consisted  of  double  wooden  chords  lietween  which  those  of  the  ntherset,  at  every  intersection,  by  similar  fa«,en- 


the  posts  or  uprights  were  placed  running  up  to  the  top  of  ings 

the  bridge  Rod  about  eight  feet  apart.  Thi  s.- posts  wen- set    \n  x\w  UJW,  uf  lattice  bradag  to  the  nppe*  strings  of  u 

rat  as  to  lean  outward  toward  the  two  ends  of  the  bridge  at  bridge,  tlie  necessity  of  beams  to  confine  the  strings  together, 

different  angles  of  inclination,  as  shown  in  the  illustration,  and  to  afford  the  requisite  supports  for  rooting,  is  entirely  ' 

The  lirst  or  lower  arch  was  arranged  to  spring  from  the  pier  obviated.    A  beam,  however,  is  retpiired  over  each  pier  anil 

about  four  or  tive  [Vet  lielow  the  chords.  The  second,  or  arch  abutment  to  serve  as  a  Iwnd  for  the  lateral  bracing,  and  more 

just  alMive.  was  constructed  precisely  like  the  lower  one,  but  esjiecially  to  afford  the  means  of  introducing  transverse 

sprang  (coin  the  end  of  the  bridge  immediately  alsive  the  braces  to  Iwlfer  advantage. 

chords.    The  areh  pieces  curve,  as  seen  in  the  liottom  view  pjg.  |  „f  ,]„.  drawings  is  a  side  view,  Kig.  -2  it  plan,  and 

of  the  bridge.    A  small  inter-tie  may  be  put  in  with  tenons  Fjf,  ;J            vfcw>    A  |g  (he          ^  f)f            ,(m<,es  tf 

from  |>ost  to  post  along  the  length  of  the  bridge.  tho  ,.nds  of  the  m„1M,     n  js  the  Jower  S(.f<  anJ  b  fhi.  (>mU 

January  23.  \m\  Stephen  II.  I/mg,  Initetl  Btates  Topo-  thens.f.  fare  the  binders  ;  D  the  beams  over  the  abutments 

graphical  Engineer,  devised  a  bridge,  the  object  of  which  and  piers,  with  their  stiiv  braces  flhe  bolsters  for  sustaining 

was  "  to  produce  and  insure  lateral  stiffness  or  inflexibility  the  bridge,  ami  Fare  irt'm  stay  braces  for  bracing  the  bridge 

in  womleii  or  frame  bridges."    This  object  was  effected,  as  transversel  v. 

shown  by  the  drawings,  by  means  .if  a  system  of     lattice"  Francis  (",ood,  of  Pennsylvania,  next  appears  as  an  appli- 

bradng,  applied  either  to  tln«  upper  or  lower  strings  or  ,..,„,  r,,r  pnitection  in  truss  bridges.    His  papers  bear  dale 

ehetda  of  the  bridge,  OT  to  both,  as  was  deemed  advisable.  >ov,  I,  1K17.  after  the  reoiganiaitionol  rh«  Patent  Office 

The  lattice  bracing  was  to  consist  of  limbers  about  3  by  0  to  from  the  tire  of  18311    Taking  the  drawings  into  consider..- 

12  inches  transversely,  and  of  any  appropriate  length,  applied  tjor,  his  devices  may  be  described  as  follows  :  Having  turned 

diagonally  either  above  or  Mow  the  strings,  an  application  the  water  off  from  the  place  where  it  is  intended  to  construct 

«  the  bridge,  the  bottom  is  prewired  to  receive  two  horizontal 
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sills  A  A,  one  placed  on  each  side  of  the  stream  Upon 1 
these  sillsare  the  walls  B  B  raised  ton  suitable  height,  which 
are  to  sustain  the  suj)erstructure.  and  for  preserving  the 
hanks,  built  of  stone,  about  2  feet  thick,  and  sloped  at  the 
banks  against  stream.  Parallel  plates  C  0  are  placed  upon 
the  walls,  and  the  transverse  beams  J)  I>  over  these  ;  near 
the  ends  are  arranged  plates  of  iron  B  B,  and  bolted  thereto. 
.Fis  the  flooring.  The  bolts  ft  jtass  through  (lie  whole  struc- 
ture, and  seen  red  by  a  key  H  passing  through  amortise  in  its 
upper  end.  Over  the  sloped  part  of  the  walls  is  laid  an  iron 
plate  /.  At  its  lower  end  it  is  secured  by  a  short  bolt  J 
passing  through  the  sill  and  through  the  iron  plate,  secured 
by  a  key  A' on  the  top  of  the  sill.  The  ends  of  the  flooring 
■  covered  by  a  sheathing  board  'L,  and  the  trans- 
i  likewise  by  boards  M \o  pro  ted  them. 


the  railway  on  the  top  of  the  bridge,  and  M  a  section  of  a 
railway  on  the  lower  beams. 

The  trasses  of  this  railroad  bridge  are  combed  of  sma 
pieces  of  timber  crossed  at  an  angle  of  about  47",  pinned  to- 
gether and  having  parallel  string  pieces  or  chords.  The 
arches  are  arranged  on  both  sides  of  the  trusses.  The  bridge 
is  extended  in  length  beyond  the  abutments  for  the  purjiose 
of  producing  a  coun'.er-balancing  weight.  *The  number  o 
lattice  pieces  in  this  bridge  is  about  one-fifth  less  than  i 


S.ntdibs  Bridge. 

June  '24,  18:tt),  Henry  Wilton,  another  Pennsylvanian,  re- 
ceived a  patent  for  a  railway  truss  bridge.  The  nature  of 
this  invention  was  the  combining  of  a  right  line  or  horizontal 
with  an  arch  bridge  in  a  novel  manner. 

■  n  the  plates,  Fig.  1  is  a  side  view  of  the  bridge  ;  Fig.  2, 
plan  of  the  lateral  bracing ;  Fig.  3.  section  through  the  line 
A  B  of  Fig.  1 ;  Fig.  4,  section  through  the  line  C  D  of  same 
figure,  and  projection  of  the  arch. 

A  represents  the  latticed  trusses,  and  B  its  chords.  Care 
the  lower  transverse  beams,  and  2>,  the  upper 


usually  put  in  a  right  line  bridge,  this  reduced  quantity  of 
timber  heing  in  part  supplied  by  the  introduction  of  the 
segment  arches  combined  with  the  horizontal  trusses,  and 
bearing  endwise  against  the  abutment. 

This  bridge,  it  is  claimed,  is  stronger  and  bears  a  greater 
weight  at  a  point  where  the  right-line  bridge,  on  the  lattice 
principle,  is  weakest,  namely,  in  the  center  of  the  span, 
whereas  by  this  construction,  the  bridge,  at  this  point  is 
strongest,  lwcause  the  arch  which  supports  it  from  sinking 
in  the  center,  is  strongest  and  will  bear  a  greater  weight  at 
the  vertex  than  at  any  other  point.  This  mode  of  construc- 
tion aleo  relieves  the  abutments  from  a  great  portion  of 
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E  is  the  lateral  bracing  between  the  beams.  F  are 
the  arches,  and  fi  the  suspension  bars,  //are  the  stirrups 
at  the  lower  ends  of  the  suspension  bars,  and  /  represent 
i  bolts ;  K,  the  abutments. 


the  lateral  pressure  consequent  from  the  thrust  of  the  arch. 

In  this  year,  1839,  Stephen  II.  Long,  of  the  United  States 
Army,  was  granted  two  ]»atcnts  for  truss  bridges,  bearing 
date  Nov.  7.    The  first  patent,  fourteen  years  after  was  ex- 
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tended  by  the  Patent  Office  seven  years,  and  the  second  was 
re-issued  July  SO,  1641. 

The  first  of  these  illustrated  by  the  plates,  is  composed  of 
truss  frames,  arch  and  lateral  braces,  flooring,  etc.,  and  was 


JX  .1X-  :no. 


Fia.  4. 


Flo.  8. 


distinguished  from  other  bridges  then  in  use,  in  that  the 
posts  acted  by  thrust  instead  of  tension,  and  the  main  and 
o  unter  braces  by  tension  instead  of  thrust. 


occupy  space  between  the  central  and  outer  chord  piece*. 
At  the  center  of  the  span  the  main  braces  are  halved  or 
locked  together  and  tree-nailed  to  the  chords  as,  also,  are  the 
other  portions  of  the  bridge.  The  counter  braces  are  tree- 
nailed  at  the  heads  and  feet  between  the  main  braces.  Arch 
braces  may  be  applied  in  a  manner  to  act  as  suspension 
braves  by  erecting  a  gallows  at  each  pier  and  abutment  of  suf- 
ficient height  and  strength. 

Engineer  Long  formulated  a  rule,  at  this  early  date,  for 
giving  an  equable  action  to  the  main  braces  in  all  the  panels 
of  a  bridge,  viz  :  Let  the  extent  of  the  bridge  span  between 
the  abutments  or  piers  be  120  ft.,  and  the  height  of  truas- 
frame,  or  rather  the  distance  from  center  to  center  of  the 
chords,  be  15  ft.  Now  the  first  jxanels  should  have  a  dis- 
tance measured  on  the  chorda  from  center  to  center  of  the 
post  equal  to  5J  ft. ;  the  second  panel  a  distance  of  «t  ft  ;  the 
third  equal  to  7 J  ft.;  the  fourth  9)  ft.;  the  fifth  18  ft.;  and 
the  sixth  18  ft.;  making  the  aggregate  extent  of  the  half  span 
equal  to  60  ft.  By  this  arrangement  (and  which  is  illus- 
trated in  diagrams  1  and  2»,  the  main  braces,  it  is  asserted, 


muan  Bhml 


Tile  length  of  the  posts  of  this  bridge  Is  such  as  to  occupy 
the  distance  in  the  clear  between  the  Oppn  and  lower  strings 


will  be  subjected  to  nearly  an  equable  action  and  their 
greatest  possible  efficiency  may  be  rendered  available. 


<2i  boM'o's  KRrtm*.    Nov.  7,  ls!». 

The  second  bridge  construction  of  Engineer  Long  provides, 
instead  of  the  notches,  recesses  and  wedges  in  the  chords  of 
the  iM'forc-mentioned  patent,  connections  lx»twecn  the  posts 
and  chords  consisting  of  gibs  ami  keys  ]iossing  entirely 
through  the  choids  transversely,  and  resting  in  notches  pre 
pansl  for  the  reception  of  the  gib  and  key  in  the  back  of  the 
post  or  in  the  side  opposite  to  the  steps  at  which  the  main 
bi-aces  communicate  their  thrust  against  the  posts.  The  arch 
braces  rise  in  three  or  more  pieces  from  a  bench  or  holster 
attached  to  the  abutment,  and  ]«ss  through  the  lower  string 
in  two  or  more  pieces  The  splicing  of  the  chords  are 
ur  chords,  or  ratuei soniewhul  short  ot  thiadisuuicc,  iu  unler  I  effected  by  means  of  wooden  splicing  piece*  in  appropriate 
to  udmit  a  wedge,  or  a  set  of  counter  wedges,  between  one  notches.  The  braciug  is  effected  by  locked  lattice  work, 
end  of  the  post  and  the  contiguous  choid.   The  main  braces  (to  bk  OOKTIinrKO.) 
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THE  HISTORY  AND  STATISTICS  OK  AM  Kill 
CAN  WATERWORKS. 


BY  J.  JAM 


K.  l-gos*.  M.  A  St.  KOC.  »■.  K, 


iCimtinunt  from  jmor  381.) 
<VTji1l.—  ownio. 
^Owcgo,  New  York,  in  1.1.  43  13  N..  long.  7« 
fr>  W.,  is  on  the  Susquehanna  River  in  a  hill;  re- 


i  were  tmilt  in  1879  by  S.  L.  Wiley 
for  a  private  company,  taking  the  mpply  hy  grav- 
ity from  Barnes  Creek,  a  mountain  stream  ol 
about  !l  square  mile*  water-shed.  An  earth  dam 
90  ft.  bigh,  with  slopes  of  2' ;  to  I  on  the  inside 
ami  3  to  I  on  tin*  outside,  forma  a  reservoir  cm  the 
stream,  mi  It'*  distant  from  and  285  ft.  above 
the  town.  The  water  is  filtered  through  sand  and 
gravel  and  conveyed  through  13  in.  cast-iron  pipe 
to  a  small  reservoir  in  excavation,  with  pavid 
slopes,  on  a  hill  near  the  town.  Whrn  the  supply 
from  this  sourer  is  deficient  in  extreme  drought, 
it  is  supplemented  hy  pumping  from  a  well  in  the 
upper  part  of  the  town  hy  a  compound  Deane  ahum 
pump  of  500,000  gallons  daily  capacity. 

Distribution  is  by  ID1,'  miles  of  pipe,  of  from  12 
k>  t  in.  diameter.  Pipes  »f  4  in.  and  greater 
diameter  are  of  cast  iron.  Those  under  4  in.  are 
of  wrought  iron,  coated  with  asphalt*.  There  are 
41  are  hydrantm  35  gate,  and  248  taps.  The  town 
pa]  k  |50  par  year  for  each  hydrant.  Service-pipes 
are  of  wrought  iron,  coated  with  asphalt*,  and  of 
lead. 

The  population  in  1880  was  8,087  and  the  daily 
consumption  is  200.000  gallons. 

The  capital  stock  of  the  company  is  1100,000. 
No  further  financial  statistics  are  given. 

8.  U  Wiley  is  the  general  manager  and  H.  W. 
Moure  the  Superintendent. 

CCTMII.— KI)«IKT<j!<,  OAK. 

Kingston,  Ontario,  in  Canada,  in  lat.  44'  R  N.. 
long.  •«'  41  W.,  on  loke  Ontario,  is  on  ground 
sloping  up  from  the  lake  to  an  elevation  of  80  ft. 

It  was  founded  in  I7H4  on  thcidteof  Ihrold  French 
fort  Frontenac,  which  was  hulit  about  187%. 

Water-works  were  built  by  a  private  evmipony 
in  1*49.  after  plans  of  R.  L.  Innes.  taking  the  sup- 
ply from  Lake  Ontario.  A  wooden  crib,  divided 
into  compartments  tilled  with  coarse  stone,  gravel 
and  sand,  Ib  submerged  in  the  lake.  From  the 
bottom  of  this  Alter,  which  is  mid  to  he  able  to 
pass  8,000,004)  gallons  per  day.  the  oast-Iron  suc- 
tion pipe  of  the  pump*  is  led.  "  The  water  is  lifted 
90  ft.  by  a  steam  engine  (beam)  with  double- 
acting  vertical  plunger  pomps  of  8-in.  bore  and  *4 
in.  stroke,  into  a  reservoir  holding  flUl.flflo  gallotu. 
An  B  io.  stand-pipe,  used  to  give  fire  pressure  In 
the  mains,  rises  18  ft.  above  the  reservoir.  Dis- 
tribution is  by  10  miles  of  rat-iron  pines  of  from 
8  to  8-in.  diameter,  with  42  lire  hydrants.  15  gates 
and  818  taps.  There  are  SO  meters.  The  city  pnvs 
|373  per  year  for  ft  re  hydrant  service.  Service 
]>ii<eii  are  of  lead. 

The  population  in  1B80  was  15,000.  The  daily 
consumption  is  750,000  gallona. 

The  capital  stock  of  the  company  is  $120,000. 
The  works  have  cost  $140,000.  There  la  no  debt. 
The  expenses  In  IflHI  wcTO$8,*i5  and  the  receipts 
IIU/kbi. 

It  L.  Innes  was  Superintendent  to  1854  and 
James  Wilson  has  held  the  position  rince  that 

)  ear. 

CCCVtV. — RETfOVO. 

Renovo,  Pennsylvania,  in  lat.  41  15  N.,tong,  77' 
43'  W.,  is  on  the  West  Branch  of  the  Susquehanna 
River,  in  a  mountainous  region, 
^ttled  in  1883,  it  was  incorporated  as  a  city  In  j 

Water-works  were  built  In  1873  by  the  city  after ! 
plana  of  E.  H.  Walsh,  taking  the  supply  from  a  . 
mountain  stream,  a  d&ui  across  winch  forms  a  I 
reservoir  holding  30,000  gallons,  ISO  ft.  nhove  the 
city  and  throe-quarters  of  a  mile  from  It.    A  cast 
iron  main  conveys  the  water  to  the  tank.  Distribu- 
tion is  by  15  miles  of  wrought  iron  and  cement 
pips  of  from  10  in.  to  13  in.  in  diameter,  with  29 
fire  hydrants.  29  gates  and  283  tain.   Service  pipes 
are  of  lead  and  of  wrought  iron. 

The  population  in  1880  was  8,014.  The  daily  con- 
sumption is  not  known. 

The  works  have  cost  8415,000.   The  bonded  debt 
is  $15,000.   The  expenses  are  not  given.   The  re- 
ceipts in  1881  were  $2,200. 
The  works  are  managed  by  the  City  Council. 
»n  lathe  Superintendent. 


The  |»>pul»li<jn  in  1880  was  .1,1100.  The  dailv 
consumption  is  not  known.  Tlte  water  is  only 
used  for  culinary  purposes.  The  citizens  generally 
use  water  from  wells  provided  ley  tlte  city  govern- 
ment. The  capital  stock  of  the  company  is  $17,000. 
The  wi  irks  have  cost  $2.'i.O00.  No  further  fl  nanciul 
statistics  are  given. 

J.  W.  Skiver  tuts  been  the  Superintendent  for  25 
yciirs. 

tVO-VI.—  1.KWISTOB,  ME. 
Uwi«too,  Maine,  in  lat.  44  N„  long.  70"  W.,  on 
tlie  AndrosLx>ggin  River,  is  on  omlulating  ground, 
rising  from  the  river  to  hills  830  ft.  high.  There 
is  ajfall  of  70  ft.  in  the  river  ci|>positc  the  city, 
vrlneh  is  utilize*)  fur  watcr-|*>wcr  for  manufactur- 
ing purisM*.  The  Bource  of  the  Audnwoggio  is 
a  cluiin  of  mountain  lakes  with  HO  auuiare  miles 
water  abed,  about  100  miles  above  Lewlston.  The 
town  was  lnix>rporuti-d  in  1795  and  chartered  as  a 
city  in  1883. 

Water  works  were  built  by  the  city  in  1878  after 
plans  and  under  superintendence  of  M.  M.  Tidd, 
<'.  y~,  taking  the  supply  from  the  river  above  the 
falls  ami  pumping  it  by  two  Wortblngtou  duplex 
pumps,  of  S.OOO.oOo  gallons  daily  capacity  each, 
driven  by  two  Kisden  turbines.  A  brick  conduit 
conveys  the  water  from  the  pond  to  the  pump- 
well.  In  18*  a  lllter  of  4U0  square  ft.  area,  with 
82  in.  of  sand  and  sea  gravel,  was  comitructed 
in  the  conduit.  The  water  passes  up  through  the 
gravel  and  falls  over  a  weir  to  tlie  well. 

Tin-  pumps  lift  the  water  350  ft.  through  10.450 
ft.  of  24-ln.  pipe  to  a  reservoir  IS  ft.  deep,  built  in 
hide  bill  excavation  and  embankment,  the  inner 
slopes  paved  with  cobble-stones,  and  holding 
15,000,000  gallons,  at'  230  ft  above  the  general 
level  of  the  city.  The  pressure  in  the  mains  is 
from  70  to  120  pounds,  according  to  Uioation. 

Distribution  is  by  28  inllra  of  east- iron  pipe  of 
from  24  to  4-in.  diameter,  with  148  fire  hydrants, 
175  gates  and  I.tOOtaps.  There  are  25  meters  in 
use.  The  city  contributes  $40  per  year  for  each 
lire  hydrant.  Tarred  wrought-iron  service  pipes 
arc  generally  used,  and  some  of  gnlvaniwd  iron. 

The  population  in  1880  was  19.1*0.  The  daily 
consumption  in  1HS1  was  1,018.240  gallons,  with 
1.518  taps. 

The  works  have  cost  $500,000,  including  $300,000 
and  privileges.  The  reoei|ita 


The  bonded  debt  is  $474,000 


CCCCT .—  rKEPKMCKSBCRO . 
Fredericksburg,  Virginia,  in  lat.  88'  20'  N.,  long. 
77'  25  W..  on  the  Rappuluuinock  River,  is  on  a 
plain  slightly  elevated  above  the  river  and  sur- 
rounded by  hilts. 

Settled  in  1727,  it  was  incorporated  aa  a  village 
in  1777.  as  a  borough  in  1781,  and  aaa  city  in  1870, 
Water-works  were  built  by  a  private  company  in 
1883,  after  plans  of  Alexander  Henderson,  taking 
the  aupply  from  Poplar  Springs,  half  a  mile  from 
the  town.    It  is  distributed  through  4  miles  of 

 1  pirn,  with  245  taps.   There  are  no  fire 

a.   oerviee  pipe*  are  of ' 


paid  for  water- 
luive  neon  $81 
at  5  per  cent. 

The  expew-ea  iu  .881  for  maintenance  and  re- 
pair* were  $14,711.82,  and  the  receipt*  $35,887.88. 

The  works  are  managed  by  a  board  ol  seven  com- 
missioners, one  being  elected  by  the  City  Council 
each  year.  James  Dempsey  is  President  of  tile 
hcMvu;  John  Itead,  Clerk  and.  Registrar,  and  John 
F.  Nash,  ISupei-iuleadenl. 

K.  V.  Korbes,  Huperiutendent  of  the  Brookline. 
(MasaachuselU)  Water-works,  and  Edward  H. 
Philbrick,  C.  H.,  having  noU-d  some  Inaccuracies 
in  the  description  of  those  works  on  p.  SSI, 
ENOlMElklxo  News,  of  July  23,  1*2,  have  fur- 
nished more  complete  data  and  a  full  set  of  the. 
re]»rts,  which  enable  the  fullowiug  description  to 
be  prepared.  It  is  to  be  substituted  for  the  one 
previously  printed: 

IXVLX. — BBOOKXTJCB. 

Brookline.  kUasaobusetta,  In  lat.  42'  40  N.. 
long.  71  10  W..  on  the  Charles  River  and  a  small, 
tidsl  estuary  called  Muddy  River,  IB  bounded  on 
three  side*  by  the  city  of  Boston.  It  comprises 
about  20(1  scr™  of  suit  marsh,  500  acres  nf  a  plain 
of  rivne  gravel  rising  to  about  100  ft.  al«ve  tide, 
and  hills  of  glacial  drift  rising  from  300  to  500  ft. 
above  tide.  Settled  in  1684  it  »u  incorporated  in 
1705. 

Water-works  were  built  by  the  town  in  1875, 
after  the  plans  and  under  the  superintendence  of 
Edward  S.  Pliilbrick.  C.  H,  taking  the  aupply 
from  tlte  ground  water  on  Cow  Island,  a  ridge  of 
gravel  surrounded  by  marshes,  alongside  of  the 
Charles  River,  about  8  miles  from  the  heart  of 
the  town. 

A  collecting  gallery  was  excavated  from  100  to  900 
ft.  from  the  river,  in  clean,  coarse  sand  and  gravel. 
Its  bottom  is  6  ft.  below  the  lowest  stage  of  the 
river.  It  is  4  ft.  wide,  with  vertical  sdd«  walla  2  ft, 
high,  of  uncemented  rubble  stone,  and  covered  by 
a  semi-circular  brick  arch  8  in.  thick.  At  first, 
two  sections,  respectively  491  and  371  ft.  long, 
were  built,  connected  by  339  ft.  of  34- In.  stone- 
ware pipe  with,  cemented  joints,  laid  through  a 
peat  bog.  from  which  it  was  not  deemed  advisable 
to  take  water.  From  the  filter  gallery,  a  conduit 
of  24-in.  stone-ware  pipe  was  laid  on  a  timber 
foundation  in  saturated  gravel  and  sand  to  10 
ft.  below-  the  surface  of  the  swamp  for  8.074  ft.  to 
the  pump  well  ami  engine  house.  This  was  com- 
pleted in  November,  1874.  In  Jury,  1875.  it  was 
found  that  10  per  cent,  of  the  pipes  were  broken 
by  the  weight  of  the  superiDcumbent  gravel.  They 
were  removed  and  replaced  by  a  Home  of  8-ln. 
white  pine  plank,  2  ft.  square  inside,  and  with 
tongued  anil  grooved  joints. 

In  1878  there  were  complaints  of  impurity  of  the 
water,  and  it  was  found  that  the  wooden  conduit 


oonstructed  in  September.  1875.  had  yielded 
1,602,000  gallons  per  day  on  a  30-hour  test,  with 
Ibewutor  in  the  pump  well  2.7"i  ft.  above  the  gal- 
lery lloor.  yielded  in  July,  ItffS.  1. 140.000  gallons 
per  day  with  the  water  2.80  ft.  above  gallery  floor. 
The  average  dailv  consumption  had  increased 
from  300,000  gallons  in  1875  to  443/100  gallons  in 
1878.  Tile  pumping  station  was  removed  to  near 
the  gallery,  a  14-in.  cont-inm  foreo  main  mihstltut- 
«d  for  the  wooden  conduit,  awl  nn  addilioual  gal- 
lew,  100' |  ft.  long.  4  ft.  wide  and  8  ft.  high  in 
the  center,  built  from  the  puinp-well  to  the  old 
gallery.  Weirs  are  so  arranged  that  the  water 
can  be  drawn  from  the  new  gallery  at  7  ft  ,  and 
from  the  old  gallery  at  *  ft,  below  Inw  water  in 
the  river.  Tills  work  was  done  after  plans  of 
Khedd  *  Sawyer,  civil  engineer*.  In  examining 
the  other  old  gallerv,  after  the  new  arrange- 
ments had  rendered  It  practicable  to  draw 
down  the  water,  it  was  found  that  480 
ft.  of  ltd  length  was  tendered  useless  1>y  about 
1H  ft.  of  the  art-b  having  fallen  in,  evidently  aa 
anon  as  it  was  built,  as  the  apace  had  been  tilled 
with  debris  of  brick,  broken  stone-ware  pipes, 
brush,  lumber  and  gravel.  This  was  repaired  an  1 
the  whole  length  of  galleries.  93S  ft.,  mode  avail- 
able. In  June,  I  WO,  tin-  yield  of  the  galleries  was 
1  000.000  gallons  per  day.  and  the  daily  consump 
tion  1.200,000  gallotts.  On  the  rvonmmenibition  of 
(ten.  George  S.  Greene,  C.  E-.  a  canal  wa«  dug 
along  the  bank  of  the  river,  parallel  to  and  80  to 
.50  f  L  distant  from  the  gallery  for  150  ft.  The  bot- 
tom of  the  canal  is  3  ft.  below  the  river  level  awl 
it  is  connected  with  the  river.  The  admission  of 
water  from  the  river  to  this  canal  increased  the 
yield  of  the  galleries  about  800.000  gallons  daily. 

The  first  pumping  engine  was  a  Worthing  ton 
duplex  compound  condensing  engine,  with  steam 
cylinders  of  Sl;1^  and  45k4  in.  and  water  cylinders 
of  14  in.  diameter,  all  of  34  in.  stroke,  pumping 
through  9,070  ft.  of  14-in.  cast-iron  pipe  to  a  brick 
well  4  ft.  iu  diameter  and  17  ft.  deep  on  Walnut 
HiU.  The  bottom  of  the  well  is  at  the  same  level 
us  the  water  surface  in  the  reservoir,  180  ft.  above 
low  water  in  the  river.  The  14-in.  force  main 
enters  this  well  or  stund-pi|ie  at  the  bottom,  and  a 
16-in.  supply  main  leaves  it  also  at  the  bottom  and 
leads  13,000  ft-  to  the  reservoir,  with  a  branch  at 
a.ooo  ft.  from  the  stand-pipe,  leading  directly  to 
the  city  distribution.  While  the  engines  are  run- 
ning, the  water  is  pumped  dirrjetly  into  the  ■ — ! 
only  the  surplus  reaching  tin-  reservoir. 

Another  Worthingtou  engine  of  1,000,000 
Iihos  daily  capacity  was  erected  at  the  new 
lug  station  in  1879.  and  the  first  cngin 
moved  to  the  same  place. 

The  reservoir  is  in  a  natural  laxsin  on  Fisher's 
Hill,  h  In  in  excavatiun  and  embunkment,  with 
the  bottom  covered  with  13  in.  and  the  slopes  with 
18  in.  of  clay  puddle.  The  bottom  was  then 
covervd  with  4  in.  of  gravel  concrete,  and  the 
slopes  with  13  in.  of  broken  stone,  on  which  was 
laid  a  dry  slope  wall  of  stone  15  in.  deep.  During 
construction,  springs  in  the  gravel  banks  gave 
trouble  by  softening  the  puddle.  This  was 
obviated  by  making  pockets  of  broken  stone  and 
hauling  tbo  water  through  the  puddle  by  gas  pipe. 
On  tbe  completion  of  tho  work  the  |m|ks  were 
plugged. 

Distribution  is  by  38.5  miles  of  cast-iron  pipe,  of 
front  10  to  3  in.  diameter,  with  104  fire  hydrants, 
1 50  gates  and  1,013  taps  I  February,  1882).  Tho 
town  |i«ys  $35  per  year  for  each  fire  hydrant. 
Service  pipes  are  now  exclusively  lead.  Wrought- 
Irou  pipes  enameled,  ctaueut  lined  and  tarred 
have  been  used  with  unsatisfactory  results. 

Tbe  population  in  1880  was  8,100.  Tbo  number 
of  taps  in  use  at  the  end  of  each  year  and  the 
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The  reduced  consumption  in  1881  is  doe  to 
speclion  of  fittings  and  cutting  off  waste. 

In  1881  the  consumption  varied  from  407,481 
gallons  in  March  to  588,407  gallons  in  August. 

Tho  total  cost  of  construction  has  been  $821,- 
580.88  to  Jan.  31,  1883. 

The  bonded  debt  is  $593,000  at  4    to  7  per  cent, 
interest. 

The  expenses  of  maintenance  In  1881  were 
$7,999.04  and  the  receipts,  $14, 199.04.  The  town 
contributes  in  addition,  for  water  used  for  public 
b-.iildings.  $0,487.50. 

Tho  works  are  managed  by  three  Water  Com 
rrdasioners.    F.  F.  Forbes  la  the  Superintendent. 
(TO  BE  COXTUa-gD.) 

CoBitEcnoxs,  ast>  ADnmoxa.— Carroll  E.  Gray, 
Jr.,  reports  that  there  ate  no  water-works  in  Alli- 
ance, Ohio  ;  Coraicana,  Texas;  Danville, III.,  and 
Sherman,  Texas.  July  15,  1883,  p.  289,  Carton 
Cif ».  Colorado.  The  works  were  planned  by  J.  W. 
Peabody.  There  are  »)$  miles  of  pine  and  11  gatea, 
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»nJ  204  tap*.  The  city  is  in  1st.  W  85 
105  15  W..  was  0ml  settled  iu  1858,  .  second  time 
in  IBM,  and  Incorporated  1870.  Tike  water  la 
pumped  180  ft.  to  the  reservoir.  130  ft  above  the 
city.  July  30.  p.  2*1.  Park  City.  Utah,  ha*  100 
tups.  August  19,  p.  2K0,  Trrntuu.  .V.  J.,  was  *'[- 
tied  1 670  and  incorporated  a  city  179 J.  The  reser- 
roir  built  in  1858  holds  15.UO0.UO0  gallons,  at  90  to 
85  ft.  above  the  city.  The  pumping  machinery 
comprise*  a  10  horizontal  pump  erected  1H53. 
driven  by  water,  a  12  horizontal  steam  pump 
erected  1*85.  a  10  steam  pump  with  compound 
beam  engtue  erected  1875.  Sept.  IS.  p.  828,  Aya- 
tram,  Matt.  The  supply  is  procured  from  8  large 
springs  within  300  ft.,  and  is  collected  in  a  well  IS 
ft.  diameter  and  8  ft.  deep. 

Oct.  M,  p.  306.  Middlelon,  N.  J.,  has  Mfl  tape. 
Oct.  21  p.  889,  Carthagt.  Mo^,  has  $18  taps.  Oct. 
88,  p.  878,  Camden,  if.  J.  The  first  water-works 
were  built  in  1850.  The  water  debt  is  8400,000  at 
7  per  cent,  interest.  Nov.  4,  p.  881,  Hot  Spring*, 
Ark.  The  population  by  census  was  8,000  in  1880. 
C.  K.  Oray,  Jr.,  says  It  ia  7,000  and 
4.000  to  5,000  more.  H.  " 
the  Water  Co. 


N.,  long,  selected  on  the 
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The  reoei|>t  of  statistic*,  as  follows,  is  acknowl- 
edged  With  thanks  :  From  James  H.  Ferguson, 
indent ,  statistics  and  water  rates  of  the 
irks  of  Renovo,  Pa.    From  James  Wilson, 
and  Superintendent,  statistics  of  the 


and  water  rates  of  the  water-works 
Fredericksburg,  Va.  From  John  Head,  Clerk  and 
Registrar,  and  E.  A.  Nosh,  City  Clerk,  full  set  of 
report*  and  statistic-sand  water  rates  of  the  water- 
works of  Lewiatoo.  Me.  Krum  W.  R.  Coats,  C.  E., 
Kalamazoo,  partial  statistic*  of  the  water-works  of 
Saginaw  City  and  Muakegati.  From  Travers 
Daniel,  C.  K  ,  partial  statistics  of  the  water-works 
of  Little  Rock,  Ark.  From  J.  P.  Walton,  City 
Engineer,  statistic  of  the  wnler-works  now  build- 
ing in  Lincoln,  Ncb.^ 

MEASUREMENT  OF  WATE1L 


In  choi 
JiLable  l 


ag  a  site  for  a  mill,  or  in  establishing 
cfiinery   for  tile  utilization  of  "Water 


power,  the  measurement  of  water  becomes  a  mat- 
ter of  considerable  importance,  and  a  few  remarks 
bearing  on  the  subject  may  not  seem  out  of  place. 
The  unit  that  is  generally  used  in  all  measurements 
of  water  is  a  cubic  foot  per  minute,  and  though 
other  measurements  of  quantity  in  any  other 
period  of  time  might  be  used,  it  has  been  found 
that  the  above  unit  is  most  convenient.  The 
power  given  out  by  the  stream  under  considera- 
tion depends  upon  the  fall  of  water,  and  in  meas- 
uring the  latter  two  things  are  to  be  considered, 
namely,  tbe  head  and  the  flow.  The  head  is  meas- 
ured by  the  ordinary  operation  of  leveling,  while 
the  flow  it  determined  by  a  variety  of  methods, 
depending  to  a  great  extent  upon  circumstances 
and  upon  the  available  means  at  hand  with  which  j 
to  conduct  operations.  In  large  streams,  tbe  flow 
can  in  general  oe  measured  only  directly,  that  is 
to  say,  tbe  cross  section  of  the  stream  ia  found, 
the  velocity  of  the  current  is  measured  at  differ- 
ent  points  in  this  cross  section,  and  the  sectional  ■ 
area  is  multiplied  by  means  or  these  velocities. 
The  cross  section  ia  found  by  measuring  first  the  ; 
width  of  the  stream,  and  then  finding  the  mean  j 
average  depth,  and  multiplying  the  two  together. 
Suppose,  fur  example,  that  we  have  a  stream  the 
width  of  which  at  the  section  selected  is  15  feet. 
In  order  to  find  the  average  depth,  we  may  divide 
the  width,  say  into  five  equal  parts,  which  is  easily  ! 
done  by  stretching  a  tape  or  cord  across  tbe  stream, 
and  laying  off  the  distances  required.  By  now 
measuring  from  the  center  of  each  of  these  live 
division*,  we  ascertain  the  depth  of  water  from  the 
bottom  to  the  surface  at  the  different  point*,  and 
by  adding  them  together  and  dividing  the  sum  by 
five,  we  obtain  the  average  depth.  Multiplying 
this  by  the  width  of  the  stream,  15  feet,  we  obtain 
the  square  section  of  the  stream, 

Tbe  moat  convenient  Instrument  in  use  for  tbe 
measurement  of  the  velocity  of  the  current  la  a 
small  light  revolving  fan,  on  whose  axis  there  Is 
an  endless  screw,  driving  a  trsin  of  wheclwork 
which  carries  indexes  that  record  tbe  Dumber  of 
revolutions  made  in  a  given  time.  Tile  whole  ap- 
paratus is  flx-sl  at  the  end  of  a  lone;  pole,  so  tint 
it  can  be  immersed  to  different  depth*  in  different 
parts  of  the  stream.  The  relation  between  the 
number  of  revolutions  of  the  fan  per  minute  and 
the  corresponding  velocity  of  the  curreut,  should 
be  determined  experimentally  by  moving  the  in- 
strument with  different  known  velocities  through 
apondol  still  water  and  noting  the  revolutions 
of  the  fan  in  a  given  time.  The  Ian,  in  practice, 
must  be  provided  with  a  sort  of  hood  which  cov- 
ers its  upper  portion,  sllowing  the  water  to  act 
only  on  the  lower  part.  Sometimes,  however,  in 
want  of  an  instrument  of  this  kind,  different 
methods  must  be  retorted  to,  and  among  them  we 
r  mention  the  following  as  a  very  simple  one, 
one  which  lias  been  successfully  used  In 
terous  experiments  at  Lowell.   Two  points  are 


he  strifira,  and  a  float  consisting  nf 

piece  or  wood  is  ptoced  in  the  mid- 
dle uf  the  stream,  where  the  velocity  appear*  to 
be  tbe  greatest,  aud  a  few  feet  above  the  upper 
point  of  observation.  By  the  time  It  reaches  tola 
point  it  will  have  acquired  the  velocity  of  the 
stream,  and  the  time  occupied  bv  the  final  in  pass- 
ing from  one  point  to  the  otbrr  is  carefully  noted 
by  observers  stationed  at  the  two  points  above 
mentioned.  In  this  case,  as  tbe  float  has  been 
placed  in  the  middle  of  the  stream,  the  velocity 
obtained  is  naturally  tbe  greatest  velocity  of  the 
current,  and  as  the  friction  of  the  water  with  tbe 
hank  of  tbe  stream  exerta  an  appreciable  influence 
upon  it,  suitable  deductions  must  be  made  In  order 
to  obtain  approximately  the  average  velocity  of 
the  current.  It  will  be  readily  seen  that  the 
method  on  thin  account  ia  not  perfectly  accurate, 
but  in  practice  it  has  been  found  to  yield  results 
sufficiently  satisfactory  to  warrant  iu  adoption  in 
the  absence  or  more  suitable  means,  ir  we  de- 
note the  maximum  velocity  obtained  by  the  above 
method  by  V.  then,  according  to  an  empirical  for- 
mula  given  by  Pruny,  the  mean  velocity  u 

_T.M+F 
v=V—  

10.88+  V 

When  the  stream  is  so  small  that  it  is  practica- 
ble to  make  across  it  a  temporary  weir,  such  s 
weir  ia  to  be  mode,  care  being  taken  that  it  shall 
be  perfectly  water-light  at  every  point  except  at 
tbe  outlet  through  which  the  whole  flow  of  the 
stream  is  to  pasa.  The  site  should  naturally  be 
chosen  with  a  view  to  its  tight  in-*  and  security, 
aud  the  channel  of  the  stream  immediately  below 
the  weir  should  be  straight,  in  order  that  the 
rapid  current  rushing  from  the  nutlet  may  nisi 
injure  the  banks.  The  outlet,  as  described  by 
Itankine,  should  be  a  notch  or  depression  in  the 
upper  edge  or  a  vertical  board,  for  which  reason 
weirs  of  this  class  are  generally  known  as  "  notch- 
boarda."  The  sides  and  bottom  of  the  notch 
should  lie  chamfered  to  sn  even  edge  with  a 
vertical  surface  opposed  to  the  water  in  the  pood 
above,  and  in  order  to  f  ullill  Ibis  condition  the 
notch  may  he  edged  all  around  with  thin  sheet 
Iron.  The  object  of  this  is  to  prevent  as  far  aa 
ptsiaible  a  friction  ami  cohesion  between  the  water 
and  the  edge  of  tbe  notch  from  interfering  with 
accurate  results. 

A  vertical  scale  divided  into  feet  and  decimals, 
and  having  its  zero  point  at  the  level  of  the  lower 
edge  of  the  notch,  is  to  be  placed  in  the  pond  above 
the  notch-board  at  some  point  where  the  water  is 
either  sensibly  still  or  lias  only  a  stow  motion,  and 
the  height  at  which  the  surface  of  water  stands  on 
that  scale  is  to  be  noted  from  time  to  time.  If  we 
designate  that  height  in  feet  by  A,  and  the  breadth 
of  the  notch  by  b,  then  the  flow  Q  in  cubic 
feet  per  second  ia  given  by  the  formula 


lb  A  |  T" 


S  A,  r  is  equal  to  0.595,  and  when  b  is  equal  to  4  A, 
c  is  ivmal  to  0,820. 

Instead  of  an  open  notch  in  the  top  of  the  weir 
board,  an  orifice  or  a  row  of  orifices  wholly  be- 
neath the  level  of  the  water  in  the  pond  may  be 
substituted,  und  in  that  case,  on  account  of  the  va- 
riations in  iheco-efBcientaof  contraction  which  oc- 
cur when  the  orifice  has  various  proportions  or 
length  to  breadth,  and  also  when  the  ratio  or  the 
bead  of  water  above  the  orifice  to  the  breadth  of 
the  orifice  varies,  it  ladesirabie  to  select  such  forms 
and  proportions  as  shall  give  rise  to  the  smallest 
variations.  For  that  purpose  the  orifices  should 
be  made  either  square  or  circular,  and  their  size 
should  lie  such  tnat  tbe  height  of  the  surface  of 
still  water  in  the  pood  shall  not  be  less  at  any  time 
than  three  times  tbe  diameter  of  the  orifice. 
These  conditions  being  fulfilled,  let  A  be  tile  are* 
of  the  orifice,  h  the  depth  of  it*  center  below  the 
surface  of  still  water,  and  then  the  flow 
;b  it  in  cubic  feet  per  second  is 

<j  =  c  .4  l'i}», 
the  value  for  t  being  fot  round  orifices,  0.818,  and 
for  square  oiifices.0.6.  Tbevnlueofe  »  2o  =  B.025c, 
ror  round  onficee,  will  lie  4  98,  aud  for  square 
orifice*,  4.185.  No  very  serious  error  will  be  in- 
curred by  using  these  coefficients  even  when  tbe 
height  A  amounts  to  double  the  diameter  of  the 
orifice. 

The  formulas  above  given  will,  we  thiuk,  present 
io  serious  difficulties  In  their  application:  and  as 


tliruugl 


they  are  sufficiently  accurate  for 
[Menu,  they  are  considered  of  toll 
to  warrant  the  notice  whicli  we 


PIPE-l-AYINti  IN  THE  STREETS. 


"  This  iHtxliieta  of  laying  steam  pi|ies  through 
the  street."  said  Deputy  Commissioner  Hamlin 
yesterday.  "  has  caused  us  more  trouble  than  I 
can  well  express.  People  come  to  us  constantly 
with  complaint*  about  the  interruption  of  t radio, 
the  lutein*  delay  in  repaying,  ami  the  defective 
manner  In  wlilch  tlie  work  is  performed.  Wo 


may  i 
and  i 
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2  g  being  84.4  and  y  tgh  the  velocity  doe  to  the 
hight  A.  while  c  is  a  fraction  called  the  "coefficient 
of  contraction,''  expressing  the  ratio  which  the 
sectional  area  of  the  most  contracted  port  of  the 
jet  or  cascade  flowing  through  tbe  notch  bears  to 
tbe  rectangle  b  A.  In  general  It  ia  advisable  that 
tbe  breadth  of  tbe  notch  should  not  be  leas  than 
one-fourth  of  that  of  the  weir,  and  it  may  have  any 
convenient  breadth  from  that  amount  up  to  the 
entire  width  of  the  weir.  The  values  of  the  co- 
efficient of  contraction  mentioned  above,  as  given 
by  Rauklne  are— for  a  notch  of  one-fourth  of  tbe 
width  or  the  weir,  0.595,  ror  a  notch  or  t  he  whole 
width  or  the  weir,  0.867.  and  for  any  intermediate 
proportions  the  following  formula  is  very  nearly 
correct  : 

8  -  <>-57  +  i0B( 

B  being  the  breadth  of  the  weir. 

Besides  the  variation*  in  the  coefficient  of  con. 
traction  already  stated,  which  depend  upon  the 
proportion  between  the  breadth  of  the  weir  and  of 
tlie  notch,  then*  are  other  variations  which  have 
been  reduced  to  no  general  law.  depending  upon 
the  proporttouB  or  tbe  dimensions  or  the  notch  to 
each  other.   Thin  inconvenience  has  boeu  avoided  1 
by  Professor  Thomson,  who  has  adopted  a  forut  , 
of  notch  in  which  the  section  of  the  issuing  jet 
is  always  or  a  similar  figure,  thai  is  to  say,  a  tri- 
angle with  the  apex  downward.    This  form  on 
notch  has  been  found  to  give  very  satisfactory  tc- 
sulte,  and  tbe  velocity  of  flow  from  it  is  calculated 
;ie  follows  Let  A  be  the  depth  in  feet  of  the  apex 
of  the  notch  tielow  tlie  surface  of  the  still  water  in 
the  pond,  and  It  the  breadth  uf  the  notch  at  the 
level  of  the  surface  of  atill  water;  then  the  are  i  of 
the  triangle  bound  b>  that  level  and  the  eigesnf  I 
tin-  Dutch  is  one-half  6  A,  and   the  discharge  In 
cubic  feet  per  second  is 

8e  bh   

<?  =       X       V  I  g  A. 
15  I 

The  "i-o-efficient  of  contraction,"  as  given  by  Pro- 
fessor Thomson,  are  aa  follows;  When  6  b  eqt 


haven't  begun  to  get  to  tlie  end  of  our  trouble  in 
this  matter,  lias  companies,  electric  light  com- 
panies and  steam-heating  companies  got  their  rran- 
chises  passed  by  the  Hoard  of  Aldermen,  and  each 
one  has  a  right  to  lay  its  pipe-lines  through  the 
streets,  tu  dig  and  re-dig,  until  the  streets  an*  fairly 
honeycombed.  Now,  in  regard  to  the  steam-beat- 
ing business,  which  is  making  such  a  row  at  pres- 
ent, there  seems  to  be  more  trouble  than  ever  be- 
fore- There  are  two  companies  calling  themselves 
tbe  American  Heating  and  Power  Company  and 
the  New  York  Steam  Company.  Both  are  digging 
and  laying  their  pipes  at  the  name  time,  and  ootE 
have  secured  franchises  which  grant  them  the 
most  extraordinary  powers  and  privileges.  First 
one  company  comes  along  and  digs  and  lays  its 
pipes,  and  then  tlie  other,  and  between  the  two  the 
streets  are  kept  blocked  for  weeks  together,  and  it 
is  not  unnatural  that  the  people  should  kick.  The 
Department  of  Public  Works  lias  no  means  of  com- 
pelling them  to  work  at  the  same  time,  so  they  go 
as  tlicy  please.  Each  company  ho*  deposited  hoods 
with  tlie  department  in  the  sum  of  $50,000,  by 
which  they  agree  to  restore  the  streets  to  exactly 
the  same  condition  in  which  they  found  them. 
As  a  matter  of  fact,  it  is  Impossible  to  relay  a 
equally  well  a  second  time. 

"  But,"  said  the  reporter, 
of  the  New  York  Steam  Company,  said  only  ha 
an  hour  ago  that  that  waa  gammon,  and  that  it 
was  quite  possible." 

'' Well,  replied  the  Commissioner,  "Pm  glad 
he  thinks  so.  and  we'll  try  to  keep  him  up  to  it. 
We  do  keep  them  up  to  it  as  far  as  we  asm,  We 
make  them  relay  every  paving-stone,  rebuild  every 
sewer,  and  restore  every  water- pipe  or  main  they 
injure.  1  heir  gangs  of  men  work  under  the  eye* 
of  our  inspectors  and  plumbing  experts,  and  we 
bring  them  up  to  the  scratch  every  time.  At  first 
they  had  such  confidence  in  tlie  ]<owers  given  them 
by  their  franchises  that  they  were  rather  high  and 
mighty,  but  they  have  come  off  that  since.  We 
only  allow  them  to  keep  a  certain  length  or  trench 
open  at  one  time  ;  if  one  street  la  obstrm-tcd  the 
next  must  always  Is-  open  and  great  precautions 
are  taken  against  |ne«-Jule  disaster  in  rase  or  fire. 
Beyond  that  we  caunut  go.  We  can't  revoke  their 
|«-rtnit  lio  aiw  they  take  their  time  about  it. 

"  A  letter  in  u  mi  irning  paper  ur  Set  t.  28  refers 
to  the  'niggardly  manner  uf  the  New  York  Steam- 
lleatlng  Company,  which,  after  blockading  the 
atreetsfor several*  weeks  in  laying  their  steam- 
pipes,  have  relaid  the  pavement  in  the  moot  o-.it- 
mgeou*  manner,  with  a  sprinkling  of  sand  thrown 
over  it  to  hide  tile  many  defeolaol  unskilled  la " 
1  do  uol  know  who  the  writer  uf  this,  who 
himself  '  Peimn,'  may  be,  but  he  evidently  doesn't 
know  much  about  paving  streets  for  the  sand  he 
refers  to  is  a  necessary  part  of  the  construction  of 
the  pavement.  It  is  true  that  Broadway  pave- 
ments are  al  present  to  a  very  unsightly  condition, 
but  the  settling  is  unavoidable,  and  tlie  street*  will 
be  leveled  three  or  four  times,  repaved  again,  and 
the  concrete  laid  beneath '  before  the  work  is 
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finished.  Tin-  "Irani  companies  wbdied  to  aroii) 
the  consequences  of  the  settling  ani  save  expense 
by  '  in.  mini  1 111;  u|>'  the  earth  at  first,  hut  we  would 
not  allow  this,  ami  required  thrm  to  level  the 
str-s't- flat  and  correct  the  defect*  afterward.  The 
trenches  urc  dug  Bide  liv  side,  and  fre<iuentlv  it 
happens  that  one  trench  is  s.-,rrvlv  filled  in  when 
the  excavation  of  another  ticgins. 

"  D  'lay*  in  the  completion  of  the  work  are  fre- 
quently unavoidable.  For  instance,  lately  ut  the 
head  <>r  Fulton  street  the  New  York  Company  |*at 
out  u  spur  to  their  main  at  that  point.  A  storm 
and  tlte  sand  vriut  soaked,  so  that  it  was 
«'ary  to  let  it  dry  somewhat  before  attempting 
In  p:n  k  it.  At  once  there  won  a  howl  in  the  news-  ( 
papers,  nnd  the  inspector  ordered  the  hole  to  lie 
tilled  and  paved.  Since  then  it  has  settled  into  a 
rut  deep  enough  almost  to  overturn  a  carriage. 
« is  no  use  in  ' 
*.    Tart  of  I 

han  five  time-,  and  the  street  will  not  I*  In 


thing*. 

less  thai 


l  Is  itlg  too  quick  ill  doing  these 
Broadway  Invs  been  repaved  no 


gissl  condition  again  until  next  uprinir.  The 
pemses  incurn-d  by  the  companies  are  ciiurmrai*. 
One  hundred  thousand  dollars  |s  r  mile  would,  in 
all  nrohtibility,  scarce  cover  the  outlay.  One 
block  alone  in  William  street.  Mwcen  John  ami 
Fulton,  will  not  cost  |.~»  than  *4".«KX1.  »S«*-maina. 
water-pipes,  and  ~  »  .t>  liave  to  1»-  reiuovrtl  and 
rebuilt,  clalsinitc  machinery  coiistructes.1  under- 
ground, aud  pnaaTiy  owners  consulted  al«mt 
their  vault-.  Iiesldc*  the  great  exis*ii-><  of  laving 
and  rcpaving.  The  whole  city  in  undermined  by 
an  intricate  system  of  |«p,s  for  water,  gns.  anil 
electricity,  arid  for  one  company  lo  get  it»  pipe 
lines  through  without  disturbing  those  of  another 
is  a  matter  of  taitaiti'  difficulty  and  expeaatt  re- 
quiring the  highest  onler  of  engineering  ability. 
A*  long  as  we  convey  our  mo  J  in  improvements 
underground  so  lung  must  we  submil  to  hnving 
our  slr»s-'s  toni  up," 

"But."  said  the  report  r.  "how  have  these  s'eam 
compauie-  surt  iitlnl  in  getting  hold  of  such  ex- 
traordinary isiwers  and  privilege*  •'" 

"Ah,"  said- the  Cotumlssdoner,  shrugging  hi* 
shoulders,  "there  vou  have  me — I  cannot  tell. 
These  thing..  an>  beyond 
times."-*,  r.  77«i.r* 


arm.  one  of  which  I  graduate  into  fee!,  tenths  and 
hundredth*,  then  with  a  fine  silk  cord,  one  end 
of  which  is  looped,  graduated  into  even  10  ft. 
length,,  with  flannel  tags  thereon.  I  send  one 
assistant  with  a  rope  and  the  cord  lo  the  upjier 
s!o[ie,  who  after  arriving  opposite  the  station 
below,  lowers  the  cord  over  the  face  of  the 
cliff  to  another  assistant,  who  lakes  the  same  to 
ihe  center,  passes  an  boa  bar  or  s|»ire  drill 
through  the  l<sip.  and  we  get  the  distance  from  the 
center  from  B  lo  .1  very  accurately,  by  counting 
the  red  tags,  and  measuring  the  fraction  from  the 
one  ncarwt  to  Ihe  slope  to  the  point  selected  by 
the  assistant  above.  Then  taking  the  square,  and 
with  a  plain  bob  or  (.mail  level  hold  one  arm  pcr- 
|iendieular.  and  note  where  the  string  crosses  the 
other,  as  at  a  in  the  cut.  Then,  of  course,  the  tri- 
angle Ben  is  equiangular  and  uimitor  to  the  trt-< 
angle  BCA,  and  we  have  the  following  propor- 


■quir.si  are  as  [oihiws: 
it  tie  larger  than  the  tracing  to 
drawing-board  on  which  thi- 
ng are  made  can  always  be  used. 


CORRESPONDENCE. 

DIFFICULT  EARTHWORK  MEASUREMENTS. 

Maiilboroioh.  N.  Y..  Nov.  4.  1SS2. 
I  News: 

i  on  the  N.  Y..  W.  S.  * 
B.  Uy.  have  had  no  easy  task  in  taking  measure- 
ments for  our  monthly  estimates,  cstss-ially  be 
aide  the  Hudson  River,  where  the  work  is  almost 
entirely  in  skle  cutting,  and  tlu*  old  process  of 
averaging  the  cut  "out  to  such  a  station,"  for  the 
monthly  estimate  will  not  do;  where  we  are  at  I 
work  along  its  whole  lrngth,  :ia  at  present,  we  are  } 
doing  in  sou 


Then  lia  :BA  -.:  f.lo  :  CA  =  the  distance  out 
from  the  center  lo  the  point  selected,  and  Bn  :  BA 
::  Be  :  BC.  which  being  added  to  BD  gives  the 
cut  at  .1.  Then  the  irregularities  from  A  to  B  of 
the  surface  of  the  rock  are  taken  by  an  assistant, 
who  lowers  himself  with  a  rope  hitched  from 
above,  and  with  a  graduated  pole  measure-,  the 
ordinate  from  the  chord. 

I  find  this  plan  a  very  great  convenience  in  nutnr- 
ing  lost  slupe  stakes,  or  even  marking  a  grade 
therefrom.  To  rxpedite  work  when  taking  an  esti- 
mate, I  lutvc  a  table  calculated  of  lenglhsof  hypoth- 
eneuse  of  a  triangle,  with  a  constant  hnse  of  ft  ft., 
and  varying  by  hundredths  on  the  other  arm. 

Yours  respectfully.     R.  Surra  Miiwrv, 
igioeer,  N.  Y..  W.  S.  A  n.  Ry..  Ulster 
County  Division. 


H  in.  will. 


originally  taken,  and  the  difference  will  give  the 
"end  area  "  at  Ihe  lime  taken  out  for  the  month. 
But  where  we  have  side  cuts  from  thirty  to  one 
Hundred  and  thirty-live  feet  in  height,  as  in  Orange 
and  Ulster  counties,  it  is  no  easy  or  pleasant  task 
to  get  these    end  areas  "  on  very  deep  cuts. 

After  running  in  the  centers  and  getting  the 
cuts  thereon.  I  have  a  large  square  six  feet  on  each 


BROCK'S  HHIIji  ,  t:  TRUSSES. 
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I'iiiudeuhia.  Nov.  ?,  1888.  V 

As  a  further  contribution  to  the  articles  of  Mr. 
Brock.  I  desire  to  call  attention  to  the  fact  that 
Mr.  Finley",  patent  of  I  hum  is  described  and  illus- 
trated by  Mr.  Finley  himself,  and  a  statement 
made  that  the  first  patent  or  Mr.  Templeman  In 
the  same  year  was  a  mere  extension  of  it  in  the 
third  volume,  new  series  of  the  Portfolio,  a  jour- 
nal published  in  Philadelphia  and  New  York  In 
1810.  This  patent  is  especially  interesting,  as  it 
describeK  the  Hrst  modern  snapeaaion  hridge.  as 
pointed  out  by  Mr.  Bender  in  the  Hrst  volume  of 
the  "  Transactions  of  the  American  Society  of 
Civil  Engineers."  That  is  to  bbv.  he  used  an  auxil- 
mry  truss  to  stiffen  the  chains,  which  was  fastened 
at  the  ends  to 
the  links  at  the 
his  iron  of  80,000  lbs,,  and  a  factor  of  safety  of  , 
to  j.  Hn  likewise  found  bis  strains  and  the  curve 
of  the  chains  by  experiments  with  a  model. 

Even  so  late  as  1888  the  importance  of  the  stif- 
fening truss  does  not  seem  to  have  been  appreci- 
ated in  England  (see  pictures  of  the  hridge  at  Ham- 
mrrsmith,  in  Franklin  Institute  Journal  for  April, 
1838.  where  no  truss  is  shown,  although  the  text 
says  an  "  ornamental  meshing"  would  finally  fill 
thespace  between  suspension  rods). 

Among  other  patents  destroyed,  descriptions  of 
those  of  Oeo.  W.Long.  March  10,1880.  of  Rich.  T.L. 
Witty  (printed  Whitley  in  Exhlxberixo  News,, 
Oct.  14. 1835.  and  Ocorgo  Law.  June  12, 1835.  can  lie 
round  In  the  Franklin  Institute  Journal.  New  Series 
Vols.  5,  p.  3H0,  1830  ;  Vol.  17.  pp.  88«  and  42,  1888. 
The  first  is  especially  interesting,  aa  being  probably 
the  tint  low-strung  bridge.  Respectfully  yemrs, 
Thomas  M.  Cixekan. 

THE  BLUE  PROCESS  OF  COPYING  TRAC- 
INOS. 


'  certainly  is  as  simple  as  any  other,  and  bas  always 
given  us"  perfect  satisfaction. 

The  materials  required  are  as  follows; 
I     1st.  A  board  a  little  ' 
1  he  copied.  Tlie 

drawing  and  tracing  are  made  can  always  k 

2d.  Two  or  three  thicknesses  of  flannel  or  oth?r 
•oft,  white  cloth,  which  is  to  be  smoothly  talked 
'  to  the  above  board  to  form  n  good  smro'h  sur- 
faee  on  whirh  to  Uy  the  sensitized  pajier  and  trac- 
ing while  printing. 

8d.  A  plale  of  common  double-thick  window 
glass  uf  good  quality,  slightly  larger  than 
tracing  which  it  is  wished  to  copy.   The  r 
or  the  gla«s  is  to  keep  the  tracing  i 
psperrlosely  and  smoothly  pressed  together  while 
printing. 

4lh.  The  chemicals  ror  sensitizing  the  pip>r. 
These  consist  simply  of  equal  |>arts,  by  weight,  ot 
citrate  ut  Iron  and  ■aVJHMBta'  and  red  prussiate  ol 
potash.  These  can  h->  obtained  at  any  drug  store. 
The  price  should  not  l>e  over  8  or  10  cents  p-M 
mince  for  each. 

5th.  A  stone  or  yellow  glass  liottle  to  keep  the 
solutlou  of  the  above  chemicals  in.  If  there  is  but 
little  copying  to  do.  an  ordinary  glass  bottle  will 
do,  and  the  solution  mode  fresh  whenever  it  is 
wanted  for  immediate  use. 

Ms,  A  »b  illow  sartlien  dish  in  which  to  place  the 
solutlou  wheu  using  it.    A  c 
is  as  good  as  anything  for  this  purpose. 

Tlh.  Ahrusli.asnftpa<tebrush  about  1 
is  the  best  thing  we  know  of. 

8th,  Plenty  of  cold  water  in  which  to  wash  th"> 
copies  after  tbey  have  beeu  exposed  to  the  sun- 
light. The  outlet  of  an  ordinary  sink  may  be  close  1. 
bv  placing  a  piece  of  paper  over  it  with  a  weight 
on  lop  to  keep  the  paper  down,  and  the  sink  filled 
with  water,  if  the  sinl.  is  large  enough  to  lav  the 
copy  in.  It  it  is  not.  it  would  be  better  to  make  a 
a  water-fight  box  about  ■">  or  6  in.  deep,  and  0  in. 
wider  and  longer  than  the  drawing  to  Is-  copied. 

9th.  A  good  quality  of  white  book  |«pcr, 

Dissolve  the  chemical*  in  cold  water  in  the 
following  proportions:  1  ounce  of  citrate  of  iron 
and  ammonia.  1  uunce  of  red  prussiate  of  potash, 
I  ounces  or  water.  They  may  all  he  put  into  a 
bottle  together  and  shaken  up.  Ten  minute,  w.ll 
suffice  to  dissolve  them. 

Liy  a  sheet  of  the  paper  to  Is*  sensitized  on  a 
smcKith  table  or  board:  pmir  a  little  of  the  solution 
into  the  earthen  dish  or  plate,  and  apply  a  good 
even  coating  of  it  to  tile  paper  with  the  brush  ; 
then  tack  the  paper  to  a  hoard  by  two  adjacent 
corners,  and  set  it  in  a  dark  place  to  dry;  one 
hour  is  sufficient  for  the  drying:  then  place  ill 
sensitized  side  up  on  the  biard  on  which  you  hate 
smoothly  tacked  the  wMfefl  flsnnel  cloth;  lay  your 
tracing  which  you  wish  to  copy  on  top  of  it';  on 
top  of  all  lay  the  glsss  plate,  being  careful  that 
■viper  nnd  tracing  are  huth  smooth  and  in 
jterfect  contact  with  each  other,  and  lay  the  wh-il* 
thing  out  In  the  sunlight.  Between  11  and  8 
o'clock  in  the  summer  time,  on  a  dear  day,  from 
«  to  ID  minutes  will  bp  sufficiently  long  to  expose 
it:  at  other  seasons  a  lunger  time  will  he  required. 
If  your  location  does  not  admit  of  direct  sunlight 
Ihe  printing  may  lie  done  in  the  shade,  or  even  on 
a  cloudy  day;  but  from  one  to  two  hours  nnd  a 
half  will  be  required  for  exposure.  A  little  experi- 
ence will  soon  ensble  any  one  to  judge  of  the 
proper  time  forexpusnre  on  different  nays.  Aftci 
exposure,  place  your  print  in  the  sink  or  trough  of 
water  before  mentioned  and  wash  thoroughly, 
letting  it  soak  from  !1  to  ."i  minute*.  iJpon  immer- 
sion in  the  water,  the  drawing,  hardly  risible  he- 
fore,  will  apissir.  in  clear  white  lines  tin  a  dark 
blue  ground.  After  washing,  tack  up  a^ilust  the 
wall,  or  other  convenient  place,  bv  the  corners  to 
dry.  This  finishes  the  operation,  which  is  very 
simple  throughrut.— The  Istcumolirr. 

[A  valuable  paper  on  Blue  Process  Printing  was 
published  in  the  "Journal  of  the  Association  of 
Engineering  Societies,"  for  August.  188.1.  for  sale 
by  the  Secretary  of  the  aw-s  iation.  H.  O.  Prout, 
No.  IS  Barclay  street.  New  York.— Ed.  Emji- 


Tre 

exr. 


or  EueiTBie  LtoHrnto.— The  cost  of  the 
in  electric  llglitiog  which  have  tteen  carri-d 
far  some  time  past  at  hair  station,  of  toe  Bergitcti- 
Markischs  Rail  say  .Germany  I  at  Ilagen  hn*  been 
reeenUy  published.'  The  outlav.  inclusive  uf  the  steam 
engiaes,  was  41.005  -R,  and  the  cost  of  lo  lights, 
replacing  45  ga»-uiniis<  was  in  Jans  2a.  <Sd.,  and  In  Jan- 
uary Is.  per  light  per  hour,  while  the  cxpers» 
formerly  for  gas  was  Is.  B^d.  per  lamp  ner  hour.  At 
Alberfeld  the  outlay  was.  exclu-sve  of  the  engine.  «ll» 


rix  eltrfrw'lctoa,  which  took  the  place  of  W 
'  I  June,  and  If.  r,.ii.  in  Jan- 
At  Ilu-sseliturf  the  outlay  was 


cost  Is.  lOd.  in  June,  and  If.  I3ffl>  m  Jan 
uary  ner  light  par  hour.  At  Liasseldurr  the  outlay  wai 
al«ut<;sa   The  oust  per  lamp  per  hour  t*  tMt  At 


'  hour. 


As  we  have  had  several  inquiries  recently  In  re- 
gard to  the  best  method  .if  copying  tracings  by 
what  i*  known  aa  the  *  blue  pointing  process."  we 
will  give  a  brief  description  of  the  method  em- 
ployed by  us;  we  do  not  say  it  Is  the  best,  but  it 


Hocbdanl.  A'lffll  «<,  hail  been'  ezpefsted,  v. tail*  each 
light  cost  fruui  l«,d,  lo  t'i<i.  per  hour.  But  it  is  ex- 
pected that,  with  tbs  reduction  in  the  price  of  carbon*, 
the  cost  will  be  lowered  to  1  VI.  •*  Ufd-  per  light.  It 
should  be  added  that  tbe  syitein  employed  at  Hi».-hdatil 
is  that  of  Scbukert.  while  at  the  other  P 
Siemens'  differential  lamps  are  t 


the  other  three  station* 
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8.  D.  V".  BURR  Associate  Editor. 


BATURDAY,  NOVEMBER  11.  188*. 


EDITORIAL 


News.  We  have  printed  statistics  of  stiS  water- 
works, furnished  by  the  officers  of  the  works. 
There  are  about  2G0  more*  towns  from  which  no 
response  has  been  receivi-d.  A«  soou  as  the  rc- 
tuiQB  can  be  had  from  thrui,  the  v>  hole  book  will 
be  issued,  with  table*  in  which  the  principal  daw 
will  be  compared  and  rendered  easily  understood. 
We  ask  every  one  of  our  readers  to  aid  the  author 
in  his  efforts  to  get  together  the  dinired  informa- 
tion. We  particularly  a*k  every  waterworks  ei- 
muei  r.  contractor  and  superintendent  to  send  all 
the  facta  relating  to  works  he  has  designed,  built 
or  managed,  in  order  tlwt  the  •'  History  mid 
Statistics  of  American  Water- Woi k»"  may  be  com- 
plete and  thorough. 


The  publication  last  week  of  the  list  of  town* 
having  water-works,  and  from  which  no  return* 
liave  been  ivceived,  has  excited  much  intcro*t  and 
over  SO  blanks  have  already  been  sent  to  person* 
who  have  asked  for  them.     This  is  gratifying, 


Cormpcindfocf  uposi  subjects  whlcfc 
■  at  trim  louroal  u  soUclt«l. 


Pius. 
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works. 387 
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one  who  is  interested  in  th 
management  of  water-works,  to 
correct  data  for  Mr.  Cross'  great  work. 

We  ask  every  water-works  superintendent  to 
devote  one  hour  to  putting  on  paper  the  few  hare 
.a  ■taaaked  for.  For  ninety  per  cent. of  the  towns  un- 
lieurd  from,  Uiis  lime  will  amply  euflto  to  give  very 
full  data.  One  superintendent  wrote  to  Mr.  Croes 
t  bat  he  had  not  time  to  answer  the  questions  on 
the  blank.  We  are  sure  he  was  mistaken,  for  there 
is  no  superintendent  in  the  United  States  who  ought 
not  to  be  able  to  answer  all  the  questions  by  giving 
ten  minutes  a  day  to  it  for  a  week.  In  tlw  case  in 
question  we  really  believe  that  the  gentleman  had 
■pent  more  time  in  reading  Mr.  Croes'  letters  to 
him  than  he  would  have  needed  to  answer  the 
questions  in  the  lint  place.  We  may  add  that 
very  complete  and  excellent  statistics  of  tbost 
works  were  procure  J  from  another  source,  and 
such  will  be  tire  case  everywhere,  if  the  ofticers  of 
the  work*  do  not  send  the  information  tbetn- 
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Stofptno  Work  un  the  Hrissox  KrvETt  Tcsrxri- 
»t  Monday  all  work  was  stopped  on  the 
River  tunnel.  All  connected  with  the 
ere  laid  off,  with  the  exception  of  enough  to 
run  the  air  coin  pressors,  in  order  that  the  completed 
sections  may  nut  lie  flooded. 

What  caused  thin  step  we  could  not  lenrn.  and  as 
the  meager  information  we  did  obtain  led  us 
to  believe  Hint  it  was  purely  a  private  matter  and 
bad  uo  connection  with  the  engineering  features 
of  the  work,  our  "  search  after  knowledge  "  was 
not  characterized  by  much  vigor,  The  work  has 
been  progressing  very  ruccessfuily  all  the  sum- 
mer un  both  sides  of  the  river,  and,  notwith- 

n  this 
of  linial  feet  of 
is  large.  On  the  New  Jersey 
side  the  heading  of  the  north  tunnel  is  l.MS  ft. 
from  the  shaft,  and  the  south  tunnel  .1*0  ft.:  on 
this  side  the  lending  Is  74  ft.  out. 

The  stoppage  may  be  but  for  a  short  time,  and  it 
may  continue  all  winter,  Considering  the  finan- 
cial ability  of  the  Construction  Company  and  the 
present  favorable  aspect  of  the  work,  renewed 
exertions  will  be  inaugurated  soon. 


F.very  once  in  a  whiie  the  superintendent  of  a 
I  wants  to  know  what  the  practice  in 
r  wirks  is  with  reference  to  some  detail  of  the 
i  of  the  works.  He  finds  that  his  com- 
pany or  his  commissioners  think  that  he  is  extrav- 
agant, perhaps,  and  that  the  service  is  costing  too 
mucb.  If  lie  could  only  have  sonic  reliable  statis- 
tics of  other  places  to  lay  before  them  to  show 
that  this  was  not  the  cose,  it  would  be  worth  a 
good  deal  to  him.    Perhaps  it  would  be  worth  his 

Mill  it  li  .11 . 

Such  a  collection  of  statistic*  we  are  now  plac 
ing  in  the  hands  of  subscribers  to 


SfECirK'  GRAVITY  AJtll  ASH  OF  THE  WOuDS  OF  THE 

mans  state*. 

t'ublithnl  by  ivu<«>  Burtan. 
This  contains  the  report  of  the  special  agent  in 
oliargr  of  the  physical  and  cliemlcal  work  of  the 
forestry  de|Nur!mcnt  of  the  ceasus  office.  The  re- 
sults of  his  determinations  of  the  specific  gravity, 
percentage,  of  ash  and  comparative  fuel  values  are 
given  fnr  about  five  hundred  kinds  of  timber 
grown  in  different  parts  or  the  conntry  under  dif- 
ferent conditions  of  soil  and  climate.  The  speci- 
mens were  mule  lot)  millimeters  long  and  about 
35  millimeters  square,  ami  were  dried  at  lot)  de- 
grees centigrade  until  they  ceased  to  lose  weight, 
and  were  simply  measured  and  weighed  to  find 
the  8|iecific  gravity.  Two  determinations  of  ash 
were  made  by  burning  small  dried  blocks  in  a 
muffle  furnace  at  a  low  temperature.  The  com- 
parative fuel  value*  are  calculated  from  the  speci- 
fic gravitv  and  the  percentage  of  ash,  and  arc 
based  on  the  hypothesis  that  the  fuel  value  of  the 
combustible  matter  in  all  woods  is  the  «me.  The 
table  gives  also  the  botanical  name,  the  common 
name,  and  the  region  where  grown,  of  each  speci 
men  investigated.  Out  of  the  five  hundred  kinds 
there  are  sixteen  which  have,  when  perfectly  dry,  a 
* peciflc  gravity  greater  than  unity.  Whatever  may 
be  thought  of  the  propriety  of  intrusting  the  census 
bureau  with  scientific  investigations  of  this  kind, 
there  can  be  no  doubt  bnt  that  such  exhaustive  re- 
ports will  be  v^ry  valuable.  We  hear  it  rumored 
that  tables  relating  to  the  strength  of 
atone  will  also  be  published. 


RAILWAY  COMMUNICATION  BETWEEN 
NORTH  AND  CENTRAL  AND  SOUTH 
AMERICA. 


Hinton  Rowan  Helper,  of  St.  Liuis,  is  well 
knuwn  as  the  zealous  advocate  of  the  "back-bone" 
cr  -  three  Americas"  railroad,  which  he  is  desir- 


ous of  building  between  Hudson's  B»y  and  Pata- 
gonia, and  the  pauipblrt  with  the  above  title  con- 
tains nis  latest  contribution  to  the  subject.  It  is 
in  the  shape  of  a  petition  to  Congress  asking  for 
the  appointment  of  n  commissioner  to  visit  South 
America  and  make  the  necessary  pndimlnary 
negotiations  and  inquiri.*.  Some  years  ago  he 
paid  five  thousand  dollar*  for  the  best  nay.  on 
this  interesting  subject,  and  published  tnetu  in  a 
lsxik,  copies  of  which  he  forwarded  to  all  the  Sen- 
ators and  Representatives  at  Washington,  many  of 
whom,  he  complains,  have  uo  recollection  of  h:  v- 
ing  received  it.  In  bis  memorial  be  urge*  the 
aclieme  with  many  arguments  mure  or  less  forci- 
ble. Was  it  prudent,  he  asks,  fur  us  to  open  rail- 
road communication  with  Boston  and  New  Or- 
leans? Equally  prudent,  he  replies,  will  it  be  for 
us  to  establish  regular  railway  intercourse  with 
the  capitals  of  Ecuador  awl  Paraguay  1  ••  In  a 
general  way."  he  claims,  '  every  fact,  argument 
and  suggestion  that  was  ever  urged  in  the  interest 
of  any  railroad  whatever,  may  be  legitimately 
urged,  with  at  least  tenfold  force,  in  tbe  interest 
o'  the  inter-continentiil  railway  here  proposed." 

PERSONAL. 

Mr.  Joseph  Fbaskus  has  been  appointed  Su- 
perintendent of  the  New  York  Central  &  Hudson 
River  Railroad,  in  place  of  Mr.  J.  M.  Touchy. 

MR.  W.  I).  Clark.  Superintendent  of  Construc- 
tion of  the  new  Court-liouse  at  Denver,  Colo.,  has 
resigned  his  position,  the  Capitol  Board  of  Building 
Commissioners  of  tbe  Stale  of  Texas  having  ap- 
pointed him  Superintendent  of  Construction  in  the 
erection  of  the  new  Capitol  building  at  Austin. 

Mb.  J.  W.  Sew  ALL.  Old  Town,  Me.,  is  Engineer 
in  charge  of  the  Waring  system  of  i 
being  introduced  into  Keene.  N.  H-,  by  the  1 
age  Construction  Co.  W.  F  Yates,  of  Memphis. 
Tenn..  and  P.  F.  Babbuxie.  of  OJd  Town.  Me.,  are 
first  assistant  engineers  upon  tbe  same  work. 

Twexty-five  year*  ago  Hex  It  Y  Viulabii.  the 
President  of  the  Northern  Pacific,  was  in  Racine 
and  engaged  in  a  newspaper  enterprise-  To  obtain 
money  he  gave  a  note  for  $300  which  was  indorsed 
by  Samuel  Ritchie.  Villard  was  unnhle to  me«rt 
his  obligation  and  Mr.  Km  hie  was  obliged  to  pay 
it.  A  fewdays  ago  he  wrote  to  Villabu  and  offered 
to  surrender  the  note  for  ♦300.  Mr.  RITCHIE  re- 
ceived it  letter  from  Mr.  ViLLARD  with  a  check  for 
♦1.(100.  The  latter  supposed  Hie  claim  had  been 
paid  yeais  ago. 

NEW  PUBLICATIONS. 

/'roomfiMO's  of  Me  sl&ioci<ifioN  o/  ,ViiniViim/  an-f 
Simitary  Enyinttn  rnul  SurMgon,  London, 

England  is  par  e-rrWiriirc  the  cisuntry  of  san- 
itary reform.  The  Public  Health  Acts,  the  rci«r!» 
'}f  numerous  eminent  Commissioners  ap|K>iuted  l-y 
the  government  to  inquire  into  almost  every  phase 
of  sanitary  Bcience.  the  various  societies  organized 
to  investigate  and  discuss  co-relative  questiuus.  far 
exceed  in  number  thoie  in  any  other  country. 

The  above  publication  contains  tho  prowdings 
of  a  society  composed  of  civil  engineers  and  sur- 
veyors holding  permanent  appointments  under  the 
municipal  corporations  in  England,  numlsrring 
nearly  200  members  and  representing  nearly  every 
prouiineut  town.  We  may  therefore  expect  to 
lind  iu  it  a  fair  expression  of  opinion  regarding  the 
most  advanced  principles  and  practices,  of  sanitary 
engineering.  Besides  cuutalning  the  results  of 
actual  experience  together  with  deductions,  we 
also  find,  oa  is  natural,  some  extravagant 
on  the  capabilities  of  engineering  and  of 
special  device*  to  effectually  overcome  the  pollu- 
tion of  air,  water  and  soil.  But  the  careful 
student,  aided  by  the  interesting  and  very  full 
discussions  on  murly  every  |ia|»  r,  will  readily 
eliminate  the  fancies  from  tbe  farts. 

On  the  whole  we  know  of  no  other  society 
which  contributes  as  much  material  towards 
the  advancement  of  sanitary  engineering. 

The  last  three  volumes  contain  papers  among 
others  on  the  following  topics:  Detcriptious  of  tbe 
sewage  works  at  Haniey,  1 
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Derby,  Dewsbury  and  LcUtrum  Beck,  Separate 
papers  on  The  Separate  System  of  Town  Dtainage. 
n  Sewerage  details,  viz. 


House  Drains.  Sanitary  Supervision  of  Dwelling. 
Sewer  Ventilation.  Sewer  Una  Nuisance  ami  u« 
Ki'mwlr.  Shaw  n  Ejector  System.  Hanson's  Scwsge 
Process,  Rivers  Conservancy  and  Flood*  Preven- 
tion Bill,  Sanitaty  Legislation.  Roadway*,  Wood 
Pavement*,  Steam  Road  Rilling.  Asphalt  and  its 
application  to  Street  Paving,  Street  Lighting  of 
tb«  Future,  etc.,  etc. 


iu  the  industry  henelited  while  tin-  privilege  for  Sec.  3.  The  patent  will  lapse  io  the  following 

the  principal  Invention  lasts,  without  an  author-  esses: 

tuition  from  us  author  :  nor can  the  Uiiler  employ  1st.  The  patentee  not  making  effort  ire  use  of 

the  improvement  without  an  accord  with  him.  the  invention  witbiu  three  years,  ouuuliug  from 

SEC.  4.  If  two  or  more  persons  solicit  u  privilege  the  date  of  patent : 

at  tin-  nam''  time  for  an  identical  invention,  the  2d.  The  patentee  suspending  the  effective  use 

Government,  except  In  the  liyisKbesi*  of  Section  1  of  the  inventiou  for  mote  than  one  J  ear,  except  by 

of  tlila  article,  will  require  that  they  shall  pre-  cnuse  of  force  mijcur  judged  suffii  irut  by  tbi-Citv- 

viously  determine  -he  priority,  either  by  means  of  eminent,  after  consulting  the  n-sprctive  section  of 

an  accord  or  in  a  comiieteot  court.  tne  council  of  mate  ; 

abttcle  ut.  By  use  ia  underatood  In  these  two  cases,  the 

The  inventor  who  Beeks  n  patent  will  deposit  In  effective  exercise  of  the  privileged  industry,  and 

duplicate  in  the  department  which  the  Govern-  the  supply  of  the  products  in  proportion  to  their 
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uient  shall  designate,  within  a  cloned  and  sealed 
envelope,  a  report  in  the  nitional  idiom,  drscrib- 
ing  the  invention  with  accuracy  and  clearness, 
its  purpose  and  the  method  of  u>ing  it,  with  the 


The  new  law  of  industrial  privileges,  or  patents 
was  finally  iinra*]  l>y  tin*  Chamber  of  Deputies,  in 


plain,  designs,  model*  and  samples  which  may 
conlrilaite  to  an  exact  understanding  of  the  inven- 
tion and  tlte  elucidation  of  the.  report,  no  that  anv 
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with  the  approval  of  the  legislative  power, 
3d.  The  patentee  not  paying  the  annuity  witbiu 
third  reading,  ou  the  27th  ult..  there  remaining  ■  person  cognisant  of  the  subject  can  obtain  or  uunlv  !       terms  of  the  law  ; 


>  product! 
if  eraploy- 

>  restricted 
vernment, 


only  the  format  signing  of  the  decree  by  the  Em 
ueror  to  give  full  and  le 
The  law  w 


'  to  give  full  and  legal  effort  to  tlte  measure, 
law  was  originally  introduced  into  the 
Chamber  by  (he  laic  Minister  of  Agriculture 
Buarqiie  de  Maceslo.  where  it  was  passed  on  the 
23d  of  December.  lt*IO.  The  narrow,  stringent 
provisions  of  the  measure,  however,  found  In  tie 
favor  in  the  Senate,  where  some  months  sirce  it 
was  auhslitnlcd  bv  a  new  and  U  tter  measure. 
Tbia  substitute  was  Hnally  psswd  by  the  .Senate 
la- 1,  and  w 


on  the  20tb  of  July  la-l.  i 


The  full  text  of 


the  Chamber  for  concurrence, 
the  law  is  as  follows 
The  (eenrrat  Assembly  decrees  : 
ARTICLE  I. 

In  the  concession  of  a  patent  to  tbe  author  of 
any  invention  or  discovery,  the  law  guarantees 
toe  right  of  |mi|srrty  and  exclusive  use. 

Section  I.  Kor  the  effects  of  this  law  lite  follow- 
ing shall  constitute  an  Invention  or  discovery  : 

1st.  Tl.e  invention  of  new  industrial  products  ; 

2d.  The  invention  of  new  processies  or  the  new 
application  of  known  processes  for  obtaining  an 
industrial  product  or  result : 

8d.  Tlie  impMvement  of  an  Invention  already 
privileged,  if  it  shall  facilitate  the  manufacture  o"r 
the  product  or  the  use  of  tbe  privileged  invention, 
or  if  it  shall  increase  its  utility. 

Those  industrial  pnsiiicl*.  processes,  applications 
and  improvements  shall  bi*  considered  new  which 
up  to  the  application  for  a  |«leut  hate  never, 
within  or  without  the  empire,  been  employed  or 
used,  and  of  which  can  ncitlier  be  found  descrip- 
tions nnr  publications  of  the  method  by  which 
they  an  be  employed  or  used. 

Sec.  2.  Hie  following  inventions  cannot  be 
made  the  object  of  a  patent  : 

1st.  Those  contrary  to  law  or  morality  : 

41.  Those  dangerous  to  public  security  ; 

ad,  Thoie  noxiotis  to  public  1-cnlth  ; 

sib.  Thuse  which  du  not  offer  a  pta'.-eicai  indus- 
trial result. 

Sec.  8.  The  patent  will  be  conceded  by  the  exec- 1 
Ulive  power,  after  the  fulfilment  of  the  formali- 
ties prescribed  in  this  law  and  in  its  regulations. 

SKC.  4.  The  exclusive  privilege  of  a  principal 
inveotion  sill  only  Ism  valid  up  lo  fifteen  years, 
and  that  of  au  improvement  to  the  invention, 
conceded  U>  the  author,  will  terminate  at  tbe  same 
time  with  it. 
If  public  necessity  or  utility  r<-i|Uin?  Hie  free  use 
invention,  or  its  excJusive 
its  privilege,  the  potent 
in  conformity  with  tin- 

legal  formalities' 

Sec.  S.  The  intent  is  transmissible  by  any  of 
the  modes  of  cow  on  or  transference  recognised  by 
law. 

ARTICLE  II. 

Inventor*  receiving  privileges  In  other  countries 
can  obtain  a  coiiliruiHlion  of  their  rights  iu  tills 
empire,  provided  that  they  fulfil  the  formalities 
and  conditions  of  this  law.  and  observe  the  further 
disposition*  in  force  applicable  to  the  case. 

The  conflrmalion  will  give  the  same  right  as  a 
patent  conceded  in  the  empire. 

Sec.  I.  .The  priority  of  the  property  right  of  tliat 
Inventor  wbo.  having  solicited  a  patent  from  a 
foreign  country,  shall  make  »  similar  petition  to 
tbe  imperial  government  within  seven  months, 
will  not  lie  invalidated  by  facta  which  may  occur 
during  this  period,  to  wit.  another  similar  peti- 
tion, the  publication  of  the  invention,  and  its  use 
or  employment. 

Sec.  2.  To  the  inventor  who,  before  obtaining  a 
patent,  desires  to  ex|ierimcnl  in  public  w  tth  his 
inventions,  or  wishes  lo  exhibit  lliein  in  an  expo- 
sition, official  or  officially  recognised,  will  be 
provisionally  guaranteeing  u>  him 
yforaspi 


tbe  result,  means  or  product  of  which  it  treats. 

The  reportshall  clearly  specify  U»e  characteristic 
features  of  the  invention  (urivileyio). 

The  extension  of  I  ho  right  of  |»tcnt  will  he  de- 
termined by  the  said  features,  mention  of  this, 
being  made  in  the  patent. 

Sec.  1.  With  the  document  for  deposit  will  be 
presented  Hie  petition,  which  should  be  limited  to 
one  single  invention,  specifying  its  nature  and  its 
'  purposes  or  applications,  in  accordance  with  tlie 
then  returned  U> '  report  and  with  tbe  documents  dep>uled 


sec.  3.  If  it  shall  appear  that  tlie  subject  of  tl 
invention  involves  an  infraction  of  Sec.  2,  Art.  1. 
or  has  f<>r  its  object  alimentary,  chemical  or  phar- 
maceutical products,  the  (>nvernment  will  order 
a  previous  and  si*crct  examination  of  one  of  the 
ci  ipnsde|-osited, in  conformity  w  ith  the  regulations 
to  be  issued  {  and  iu  accordance  with  tbe  result  it 
will  or  will  not  concede  a  patent. 


From  a  negative  decision  there  will  be  recourse .  a,lv«  °f  the  infraction ; 


41b.  The  patentee,  residing  outside  of  the  em- 
pire, not  constituting  an  accredited  agent  to  repre- 
sent him  before  the  Government,  or  in  court ; 

5th.  Through  the  express  renunciation  of  tha 
patent : 

Mb.  The  patent  or  foreign  title  upon  an  inven- 
tion also  privileged  In  the  empire,  being  discon- 
tinued ; 

7th.  The  term  of  the  privilc-je.  having  expired. 
Sax.'.  8.  The  nullity  of  a  patent  or  of  a  oertlBaate 
of  ini|«rovement  still  be  declared  by  a  decisiou  of 
the  commercial  court  Ijuito  commercial)  of  the 
capital  of  the  empire,  by  means  of  the  sum- 
mary proreat  of  decree'  No.  737,  of  Nov.  85,  IHSO. 

The  following  are  competent  to  promote  an 
action  for  nullity : 

The  solicitor  of  the  treasury  ( proem-odor  dot 
feitu*  da  fueenda/and  bis  assistants,  to  whom  will 
be  forwarded  the  documents  and  proofs,  i 


to  the  ( 'oiincil  of  State. 

Sec.  it.  With  the  sole  exceptioti  of  the  cases 
mentioned  in  the  preceding  paragraph,  the  pateut 
will  be  issued  without  previous  examination. 

In  it  tne  ohjectof  tlio  privilege  will  alwavs  be 
disugnateil  in  a  concise  rnsnner,  with  a  reserve  of 
the  rights  of  a  third  party,  and  of  the  responsi- 
bility of  rhe  tiovernmetit.  iu  respect  to  the origi. 
nallty  or  utility  of  the  invention. 


And  any  interested  party 
that  official  ami  his  assistant! 

An  action  of  nullity  in  the  casus  of  Art.  I.  Sec.  3, 
Noa.  1.  3  and  8,  having  been  begun,  the  execution 
of  the  patent  and  tbe  use  or  employment  of  the 
inventiou  will  remain  suspended  until  the  final 
decision. 

If  the  patent  shall  not  be  aonjled,  the  patentee 
will  be  reinvested  in  its  enjoyment  with  tlie  integ- 


In  tlie  intent  of  tin  inventor  privileged  outside  »".v  of  the  term  of  privilege 


nf  the  empire,  it  will  be  declared  that  it  is  valid  so 
long  as  tlie  foreign  patent  is  in  force,  never  ex- 
ceeding tlie  s|iecilled  period  of  Sec.  4.  Art.  1. 

Sec.  4.  Beside  the  expenses  and  tee's  incurred 
tlie  patentees  shall  pnv  a  Ux  of  iOf  for  Ule  first 
year.  3tl#  for  the  second.  40$  for  lh*  third,  incren*- 
ing  |0f  fur  euch  year  that  shall  ensue  over  tht- 
precesling  annuity  "for  the  whole  period  of  tbe 
privilege.  Iu  no"  case  will  the  annuities  be  re- 
funded 


Sue-.      To  tbe  privileged  inventor  who  improve.  of  ,hr  p^-ni ; 


Sec.  4.  The  lapse  of  pstenls  will  be  declared  by 
the  Minister  and  Secretary  of  State  for  the  affairs 
of  agriculture,  commerce  and  public  works,  with 
recourse  to  the  Council  of  State. 

AltTtCLB  VL 

Tlie  following  will  be  considered  infractors  of 
the  pnvilette : 

1st.  Those  who.  without  license  from  tlie  pat- 
entee, manufacture  the  products,  or  employ  tbe 
proceseej,  or  make  the  applications  which  are  the 


ii  puonc  necessity  or  ui 
(i-tifortrisucui)  of  an  ini 
umi  by  the  stetr,  during 
can  be  disappropriated. 


be  given  n  certilu'ate  of 
Xe  appended  to  the 

respective  patent. 

Fur  thiB  certificate  the 
for  all  an  amount  coi 
which  has  Issrome  due. 

Set.  «.  Tlie  transfer 
certificates  will  not  en 
been  registered  in  the  Bureau 
t-'ommerce,  and  Public  Works. 

AltTK'LE  IV. 

The  patent  having  issr-n  issued,  and  within  a 
period  of  thirty  d  tys.  the  opening  of  tlie  deposited 
envelopes  will  lake  place  with  the  formalities 
which  the  regulations  shall  specify. 


id.  Those  who  import,  s.-ll,  or  expose  for  aale, 
conceal  or  receive  for  the  (purpose  o'  sale,  counter- 
feited products  of  tbu  privileged  industry,  know- 
ing what  tbey  an-. 
SBC.  I,  The  infractors  of  a  privilege  will  be  pun- 
"ic  coffers,  with  a  fine 
fuvur  of  tbe  patentee 
of  the  damage  caused, 


nt. 


ished,  in  fnvur  of  the 
from  S00|  to  S.OtKjf  ; 
with  from  It) to  50  pi 
or  which  may  Is?  caused. 

Sec.  3.  The  following  will  be  i 
emvating  circumstancos : 

1st.  The  infractor  to  be  or  to  have  been  an  em- 
ploye or  workman  in  the  establishment  of  the 
patentee. 

3d.  The  infractor  to  ossociote  with  ,an  em- 


granted  a 

liisrignl  of  property 
the  formalities  required. 


specified  time,  und  with 
During  "the  first  year  of  the  privilege 


Sec.  » 

only  the  inventor  himself,  or  his  legal  successors, 
can  obtain  a  privilege  for  improvements  on  bis 
own  invention.  It  will  be  permitted  to  third 
parties,  however,  to  present  their  pctitiims  within 


the  said  period  in  oi 
The  inventor  of  an 


»  preset 
rdcT  to 


establish  their  rights. 


The  report  shall  be  immediately  publishi-d  in  the  ployi-  or  workman  of  the  pauoitee  for  acquiring 
IHario  Official,  and  one  of  the  copies  of  the  designs,  knowledge  of  the  practical  method  of  obtaining 
plans,  models  tsr  wimples  wilt  be  opened  for  the  or  cmploving  the  Invention. 

inspection  of  the  public  and  for  the  study  of  sue.  3.'  Tlie  cognictnen  nf  infractions  of  a  privi- 
interested  parties.  It  being  perrhitlcd  lo  take  lege  belongs  to  tne  i'ui«j|i(«<firiri<o(dislricJt  judges) 
copies.  nf  the  coinarms  (districts)  where  Uiey  reside,  who 

Sec.  1.  In  case  the  previuus  examination  of  will  issue,  <m  the  petition  of  the  patentee  or  hia 
which  Sec  2,  Art.  111.,  treats,  has  not  taken  place,  legal  representative,  the  warrants  of  search,  ap- 
the  trovemmeni.  having  published  tlie  report,  prehension  and  rle|suit,  and  will  prescribe  the 
will  order  a  verification,  by  means  of  experiments,  preparatory  or  preliminary  proceedings  of  the 
of  the  requisites  and  conditions  required  by  law  process. 

for  the  validity  of  tbe  privilege,  according  to  the     The  sentence  will  be  governed  by  law  No.  WB, 
method  established  for  such  examination.  of  Julv  3,  IS00.  and  by  decree  No.  707,  of  Oct. 

article  v.  «,  of  the  same  year,  so  far  as  they  apply  to  the 

A  patent  will  become  of  no  effect  if  it  isannulled  case.  ....  .  .  , 

or  shall  tape*.  The  products  of  which  Nos.  1  and  J  of  this  aril- 

Sec.  1.  The  patent  will  Isieomr  null :  cle  treat,  and  tlie  respective  iniurumeats  arid 

1st.  If  in  its  concnuiion  any  one  of  tbe  require-  anporatiis,  will  be  adjmlged  to  the  patentee  by 
ments 
fringes! 

2.1.    If  tlie  patentee  did  not  hare  priority  ; 
3d.   If  the  patentee'  sliall  have  falsified  the  truth 
or  concealed  isssenlisl  matter  in  the  report  descrip- 
tive of  the  invention,  whether  in  its  object  or  in 
the  manner  of  using  it : 

4th.  If  tbe  mime  of  tbe  invention  sliall  be,  with  oonformitv  wit 
fraudulent  punssee.  diverse  from  its  real  object ;       Sec.  «.  tlie  follow  ingwill  be  . 

!>th.  If  tlie  improvement  shall  not  have  the  in-  fine  of  from  100$  to  JOOi,  in  favor  of  the  public 
dispensable  relation  with  the  principal  industry,  coffers  : 

and  can  be  constituted  11  separate  industry,  or  1st.  Those  who  annnunce  themselves  a*  pos- 
there  shall  have  been  priority  turctfncao)  in  the  sessors  of  a  potent,  using  the  emblems,  marks,  in- 
csubliahcd  by  Art.  Il„  Sec.  i.  j  scriptions  or  labels  upon  products  or  objects  pre- 


If  in  its  concession  any  one  of  tbe  require-  apparatus,  will  be  adj 
»f  Sections  1  and  3  of  Art.  1  has  been  in-  the  same  sentence  whic 


ins  tbe  authors  of 

tlie  infractions. 

Sec.  4.  The  process  will  not  hinder  an  1 
by  the  patentee  to  secure  indemnification  for  dam- 
age caused  or  wbicb  may  lie  caused. 

Sec.  5.  Commercial  jurisdiction  is  sufficient  for 
all  the  causes  relative  U>  Industrial  privileges,  In 
conformity  with  this  law. 
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>  or  expo**!  for  sal*,  at  if  they 
ore  who  continue  to  exercise  an 


,  the  patent  being 


Gred  for  coramcr 
d  been  privilegi 
M.  Those  inveut. 
industry,  as  privileged 
cd,  annulled  or  hvrscd 

8d.  These  privileged  inventors  who.  in  pros- 
pectuses, advertisements.  Inscriptions,  or  by  any 
mode  if  public  notice  shall  mention  patent*  with- 
out designating  the  special  object*  for  which  they 
were  obtained. 

4th.  Those  professional  men  or  experts  v.  ho.  in 
the  hypothesis  of  Sec.  S.  at  Art.  III.,  cause  the 
genetal  diffusion  of  tbe  secret  of  the  invention, 
without  prejudice  in  swell  case,  to  the  criminal  or 
civil  action*  which  the  lawn  permit. 

Skt.  7.  The  infraction*  of  which  the  preceding 
paragraph  treats  will  be  prosecuted  and  judged  n* 
(wlltical  crimes,  in  conformity  with  the  legislatirn 
id  vigor. 

ARTK1.F  VII. 
When  a  patent  shall  be  conceded  to  two  or 
more  co-inventors,  or  when  it  becomes  common 
by  a  title  of  gift  or  succession,  each  one  of  the  co- 
proprietors  ran  use  it  freely. 

AHT1  CLE  VI1L 
If  a  patent  shall  be  given  or  left  in  usufruct 


fornia.  One  of  n  grove  in  Tulare  County,  accord- 
ing to  measurement  mnde  bv  uiewlwrs  of  the 
State  Geological  Survey,  was  shown  to  be  370  feet ' 
high.  l©n  feet  in  circumference  at  haw,  and  7ft  feet 
At  a  jioint  13  feet  above  tlie  ground.  Some  of  the 
trees  are  876  feet  high  and  iSI  feet  in  diameter. 
Some  of  the  largest  tliat  have  been  felled  indicate 
an  age  of  from  2.000  to  2.500  yean*. 

The  largest  inland  sea  is  the  Caspian,  lying  he- 
tween  Kunq>e  and  Asia.  Its  greatest  length  in  700 
mile*,  its  greatest  Itreadth  270  uiilce,  and  its' area 
lSO.OUO  square  miles.  Great  Rait  Lake,  in  Utah, 
which  may  be  properly  termed  an  inland  sea,  is 
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There  is  uo  prospect,  In  fact,  of  desirable  Rata — 
that  is.  apartments  of  any  sire,  convenient,  light 
and  airy — being  other  than  expensive  in  this  city. 
It  is  twelve  Tear*  since  the  Ural  spartmeot-bouses 
were  built:  hundreds  of  tliem  of  divers  grade  hare 
been  put  up  all  over  town;  but  those  capable  of 
accommodating  a  small  family,  with  an  elevator 
and  pleasant  wi'll-ventilated  rooms,  cannot  be  lutd 
for  few  than  fi»m  fl.MM)  to  <U,000.   There  are 


fists  iu  pitor  quarters  that  rent  for  from  #A00  to 
about  90  mile*  long  arid  has  a  varying  hrendth  of  pmw.  but  they  usually  have  dark  chamber*,  they 


the  usufructuary  will  he 
cease  through  the  the  extin 


-lion  oft 


his  rights 
le  usufruct  or 


termination  of  the  term  of  privilege,  to  give  to  the 
owner  of  the  property  the  value  at  which  it  shall 
be  estimated,  calculated  with  relation  t»  the  time  | 
which  tlie  usufruct  I  in*  looted. 

AKTIOI.I  IX. 

The  patents  of  invention  already  conceded  will 
continue  to  be  governed  bv  the  law  of  Oct. 
26.  lt<30.  there  being  applied  to  them  the  dispo- 
sitions of  Art.  V..  Sec.  2.  firm,  1  anil  2,  and  of  Art. 
VI.,  of  this  present  law,  with  the  exception  of  pend- 
ing processes  or  action*. 

AKTtrlx  I. 

All  dispositions  to  the  contrary  are  hereby  re- 
voked.— Rio  AiriM,  Oct.  S. 


from  20  to  2-1  miles.  Its  snrfnee  is  4.200  r«*t  above 
the  sea,  when-as  the  surf nee  of  the  Caspian  Is  f>4 
feet  below  I  lie  ocean  level. 

Tlie  largeet  empire  m  the  world  in  that  of  Great 
Britain,  comprising  f*,377,6S8  square  miles,  more 
than  n  sixth  |inrt  o!  the  land  of  the  glols*.  and  em- 
lu-acing  under  its  rule  nearly  »  sixth  part  of  the 
population  of  Hi-  world.  Iti  territorial  extent  the 
United  State*  ranka  third,  containing  3..V*o.242 
square  miles,  including  Alaska ;  in  population  it 
ranks  fourth  with  its  SO.fltXUlOO  people.  Kmatiii 
ranks  second  :    852.1140  square  mUes. 

The  highest  monolith  Is  the  oU>li-k  at  Kamak. 
Egypt.  Kamak  is  on  the  east  Iwnk  of  the  Xile. 
near  Luxor  and  occupies  a  part  of  the  site  of  an 
ancient  Theism.  The  obelisk  is  nwrilwil  loHalnsii.  i  income*, 
sister  of  Pharaoh  Tlaithmcs  HI.,  who  reigned 
al»ut  18M0  B.  C.  It*  whole  length  Is  122  feet.  Its 
webtht  400  ton*.  Its  height,  without  pedestal,  is 
10*  feet  10  inches.  Til*  lieighc  of  the  ols-lisk  in 
I  Vntral  Park,  without  pedestnl.  is  6Kfret  1 1  inches, 
its  weight  nlsmt  IBM  tons. 

Tlie  Chinese  wall  is  the  liirgi-st  wnil  In  the  world. 
It  was  built  bv  the  Oral  emperor  of  the  Tain  dynastv 


are  ill-arranged  and  are  seldom  really  wholesome. 
As  a  generalization,  it  mav  he  said  that  reasonable 
apartments  ar.-  not  Kood".  and  that  Kood  apart- 
meuts  are  not  rraaonable.  The  foud  anticipations 
cherished  eluht  or  ten  yenrs  ago  that  a  nice,  health- 
ful apartment  might  lie  procured  for  frura  $300 
to  fOno  annually  have  long  tirtti  dispelled.  They 
who  have  no  more  than  that  to  spend  for  a  home, 
so  culled,  are  obliged  to  put  up  with  sundry  din- 
comfort*,  and  to  jeopard  their  health  more  or  lea» 
by  sleeping  in  dark,  close  <;h»mlsT*. 
"it  woulows-m  as  if  economy  of  any  kind  were 
impracticable  in  this  the  costliest  of  capitals.  The 
mere  decencies  of  life  are  well  nigh  beyond  the 
reach  of  men  dependent  on  salaries  or  ordinary 
The  average  earnings  hereof  men  even 
f  education  an. I  taste  are  not.  it  I*  alleged,  in 
excess  of  #  ..VJ0  to  $1,600.  and  as  the  majority  of 
them  have  families  {the  unwritten  law  of  Man- 
hattan demands  that  no  couple,  unless  financially 
independent,  shall  have  more  than  I  wo  children), 
they  ar.'  forend  into  a  cciun-lem  corile-t  for  aelf- 
sustainment.  Tliey  toil  through  life,  endure  vexa- 
tion. disappt>intnient.  tribulation.  p«in,  and  quit 


about  S20  B.  C,  as  a  protection  against  Tartars-  Yt  ,  the  world  leaving  no  provision  fnr"  their  famiruw, 
traverses  the  nortlwni  boundary  of  China,  and  is  1  hut  generally  in  debt.    Compjiratlvrlv  few  men 


SOME  DIG  THINGS. 

Tlie  largest  suspension  bridge  will  be  the  one 
now  building  between  Brooklyn  and  this  ciry. 
Tlie  length  of  the  main  span  is  1  ,M5  ft.  6  in.  The 
entire  length  of  the  bridge  is  fl,»B9  ft. 

Tlie  Pennsylvania  Knilrond's  new  locomotive 
Jumbo  has  ^even-feet  ilriving  wheels,  and  has 
drawn  a  train  from  Philadelphia  to  Jersey  City,  a 
distance  of  ninety  miles,  in  eighty  minutes. 

Fortress  Monro*  is  the  largest  single  fortifica- 
tion in  the  world.    It  has  already  cost  the  irovern- 
»ver  »H.00O.O0O.   The  water  battery  Is  con 
lone  of  ' 


cnmesl  over  tin-  ltigin*st  hills  through  tin-  cUs-pest 
valleys,  iii-r<*a  riversniid every  othernutiinil obsta- 
cle. Its  length  i*  1.2S0  miles."  Inrluiliug  a  para- 
pet of  S  feet,  the  total  height  of  tlie  wall  is  20  feet: 


thickness  at  the  base  £•"(  feet  and  at  the  top  IS  feet 
Tower 
vards. 


i  ml  irredit  die 
their  liabilities  discharged.  Tb 
Yoikets  of  whom  tliis  is  true  i 
of  oilier  dtiieus,  for  credit  h 


aid.  with  all 
proporti<  n  of  New 
usl  !<■  larger  titan 
easily  got,  and 


l  Towers  or  lustions  occur  at  intervals  of 


p  is  I 
ilsnt 


100 


the 


in  the 


The  loftiest  active  volcano  is  rnpncmtepetl 
(smoking  mountain  I,  thirtv-five  miles  southwest  of 
PtM'blo.  Mexico.  It  la  17.7H4  fL  above  tlie  sea 
lave),  lias  a  crater  three  nallesln  circumference  and 
1,000  ft.  deep. 

The  longest  span  of  wire  iavused  for  a  telegraph 
in  India  over  the  river  Kistnah,  Is-tworn  Uexorah 
and  Srs'tjuiagrum.  It  is  more  tlmn  6.000  ft.  long, 
1  is  stretched  between  two  hiUs.  each  1.200  ft. 


The  largest  library  is  tlie  Bibllothequc  National 
in  Parka,  fouuded  '  bv  Louis  XTY,  It  contains 
1,400,000  volumes.  800,000  pamphlets,  175,000  man- 
uscripts. 800,000  maps  and  charts,  and  1S0.000 
noins  and  medals.  The  collection  of  engraving 
exceeds  l.aOO.OOO.  ronUinisl  in  some  10,000  vol- 
umes. Tlie  building  which  contains  these  treasures 
in  situated  on  the  Rue  Richelieu.  Its  length  is  S40 
ft.,  its  breadth  190  ft.  The  largest  library  in  New 
York,  in  respect  of  separate  works,  is  the  Axtur. 
Atiout  I90.00U  volumes  are  ou  its  shelves. 


the  cost  of  living  is  far  greater  than  elsewhere. 

What  con  be  cxprctml  of  a  husband  and  a  rather 
who  can  earn  no  more  than  tl.-iOO  or  «1.6l)0» 
How  is  it  possible  for  bim  to  stem  the  current  al- 
ways running  so  strong  against  him,  especially 
against  the  retined  and  sensitive  poor  of  Anglo- 
Saxon  strain  i  It  is  clear  that  lie  can  not  live  in 
llection  of  engraving  tlie  citv  proper  :  he  must  pitch  his  tent,  as  it  may 
justly  lie  styled,  in  the  rear  of  Brooklyn,  along  the 
lines' of  the  New  Jersey  railroads,  among  the  taud 
knolls  of  Long  Island,  or  amid  the  pastures  of 
Westcliestsr.  Ho  must  come  and  go  daily  to  and 
from  bis  Iwtsinesa  in  every  sort  of  weather,  keep. 

on  the  stretch  lest  he  muai 


hiKh. 

Tl.i 


that  of  Eagle'*  Nest,  on  the  banks  of  Killarney,  in 
Ireland,  which  repeat*  a  bugle  call  until  it  seen 
to  be  sounded  from  100  instruments :  ami  thnl  o 
the  hanks  of  the  Nuba,  between  Blngeu  and 
Cohlcntz,  which  repeiib  a  sound  17  time*.  Tlie 
most  remarkable  artificial  echo  known  is  that  in 


Among  the  moat  remarkable  natural  echoeB  is  |  the  boat  or  train.   His  wistful  life  is  regulated  by 


schedule  time  :  be  is  ever  hurried,  planning  to 
are  a  few  minute*,  and  yet  wasting,  from  the 
lerpetiial  strvss  of  circumstance,  his  entire  years, 
le  has  no  leisure,  no  repose :  he  is  absorbed  in 
own,  feverish  in  the  country  ;  he  fees  little  of  hia 
family,  nothing  of  his  friends ;  he  is  engrossed 


Hie  largest  university  is  Oxford,  in  Oxford, 
England.  It  consists  of  twrnty*tive  colleges  and 
five  hails.  Oxford  was  the  seat  of  learning  in  the 
time  or  Edwurd  the  CoiuVflior.  It  claims  to  have 
been  founded  by  Alfred. 

Tlie  largest  ship  is  the  Great  Eastern.  She  is 
680  ft.  long,  83  ft.  brood  and  60  ft.  deep-  b^n* 
22.827  burden,  1H,»I5  gross  and  I8,!M4  net  register. 
She  was  built  at  Millwull,  on  the  Thames,  and  was 
launched  Jan.  81.  1K57. 

The  most  extensive  park  is  Deer  Park,  in  the 
environ*  of  Copenhagen,  Denmark.  The  enclos- 
ure contains  about  4,200  ai*rcs,  and  m  divided  hy  a 
small  river.  The  largest  pleasure  ground  in  this 
country  is  Fainnount  Park,  Philadelphia,  which 
contains  2.740  acres. 

The  largest  hod  v  of  fresh  wotci  on  the  glols- ii 
IjUie  Superior.    It  is  too  miles  long,  160  miles 
wide  at  i«  gronti-M  breadth,  and  ho*  an  area  of!  I 
82.000  square  miles.    Its  mean  depth  is  said  to  be 


the  cWtle  of  Simonetta,  about  two  miles  from  j  with  his  petty  affairs,  which  he  may  despise,  but 

'  which  he  can  mil  afford  for  an  hour  to  neglect. 
His  1  fe  is  a  dull,  wearisome  round,  his  most  seri- 
ous  thought  how  he  shall  get  on.  and  while  slill 
thinking  of  it  tlie  cord  snaps  and  the  end  conies. 
He  has  done  his  work.  Trne  ;  but  was  it  worth 
doing?  After  years  of  grinding  labor,  what  bus 
he  achieved  :  where  is  his  recompense?  He  has 
been  striving  faithfully  for  his  family,  and  at  the 


Milan.  It  is  occasioned  by  the  existence  of  two 
pamllel  walls  of  considerable  length.  It  repents  the 
report  of  a  pistol  sixty  times. 

Tlie  hirgeet  bell  in  tlie  world  1«  the  great  liell  of 
Moscow,  at  tlie  foot  of  the  Kremlin.  Its  circum- 
ference at  the  bottom  is  nearly  6S  ft.,  and  it*  height 
more  than  21  ft.  In  its  stoutest  niirt  it  is  2!!  in. 
thick,  and  its  weight  lias  been  computed  to  h 


444.772  lbs.    It  has  never  been  hung,  and  was  I  close  lie  leaves  them  tfie  discouragement  of  his  rx 


probablv  cant  on  tlie  snot  where  it  now  stands, 
piece  of  the  hell  is  broken  off.  Tin-  fracture  is 
sii|qssusl  to  have  been  occasioned  bv  water  having 
been  thrown  upon  it  when  heated  by  the  building 
erect t-d  over  it  being  on  lire. 

The  big  liridgc  ucroea  the  Kinzua  chasm  on  the 
Erie  extension.  IS  miles  south  of  Brailfi.nl.  IV, 
was  coinplrtol  about  two  weeks  ago.  and  trains 
will  *M>n  Ik*  running  over  it.  The  tiridge  is  a  sym> 
nirtrical  inm  ulrudure.  and  is  the  highest  in  the 


ample,  and  probably  a  legacy  of  debt.  Su^h  ia 
the  inspiring  destiny  of  the  average  New  Yorker. 
Verily  is  honesty  ils  own  and  only  reward  ! — 
Jhiiin*  /fci:ri  Brotenc.  in  //nr»wr'«  Jfouurrnr  for 

Sorember. 


THE  BENEFIT  OK  SEWERAGE. 


Crowded  oi-ntcrs  affonl  the  most  striking  ) 
rid.  the  centre  s|«n  Ijeing  801  ft.  In  height,  and  :  tralion  of  what  can  be  done  both  in  the  w> 


the  length  of  the  structure  is2,IW)  ft.    It  was  hnilt 
,  the  Keystone  Bridge  Co.  of  Phrenixville.  Pa. 
Tlie  i-ompletioti  of  this  bridge  givi-s  the  New  York, 


300  ft.,  and  its  gieateM  ib'pth  utsiul  IM)  fathoms  I  Lake  Erie  *  Western  Railroad  direct  communka- 
Ita  surface  U       ft.  above  the  sea. 

Tlie  larg'-st  tunnel  In  the  world  is  tliat  of  St. 
Gothnnl.  on  the  line  of  railroad  between  Lucerne 
and  Milan.    The  summit  of  the  tuunel  is  990  feet 


I  tli 'li  to  the  coal  ticM  of  western  l'ennnvlvania. 

Tlie  lurgot  cathedral  in  the  world  Is  St.  Peter's 
i  in  Koine.    From  the  laying  of  its  foundation  in 
I  1450  until  its  dedi'-alion,  170"  years  were  consumed 
its  erts-tiun  :  and  If  we  include  the  work  done 


developing  disease-generating  germs,  and  also  in 
destroy  ing  them  or  averting  their  effects,  as  shown 
by  tlie  death  statistics  of  cities  under  varying  con- 
ditions of  unitary  efficiency.  Thus  in  London 
the  death  rate  during  the  five  years  following 
ItstW  was  27.0;  during  the  same  number  of  years 
ending  in  l*1!.  it  was  £1.  and  last  year  it  was  only 
21.7.  The  city  of  Munich  offers  perhaps  the  most 
striking  illustration  of 


below  the  surface  at  Audennatt.  ami  0.000  f«-et  Ik-  in  its  erts-tiun  :  and  If  we  include  the  work  dune  striking  illustration  of  the  effects  of  sanitary 
neath  the  PM«k  of  Kastelhom,  or  the  St.  (lotha.nl 1  under  Pius  VI .  three  and  a  half  centuries  passed  efficiency.  Between  IM4  ami  HUB,  when  there 
group.  The  tunnel  is  26}  fe>-t  wide,  and  1»  feet  10  before  it  was  complete,  during  whit  h  time  43  i  was  a  total  absence  of  all  ulleiupt*  at  sanitation, 
inches  from  the  floor  to  the  crown  of  the  arched  |Hipe->  n-igmsl.  The  dimensions  of  the  church  are :,  tho  death  rate  from  enteric  fever  was  24.2  per 
roof.    It  is  Simile*  long,  li  miU-s  longi-r  than  the  ;  kiigth  of  the  interior,  6184.  ft. :  of  transom  from  j  million :  from  1S«0  to  lHftS.  when  the  porous  sides 

I  of  cesspools  were  cemented  to  stop  the  filtration 
!of  sewage  into  the  ground,  it  was  reduced  to 
1 16.K:  from  IH66  to  IHTH,  when  the  drainage  syatein 
was  partly  complete.  It  was        and  by  lt*0,  when 
;  the  works  were  complete,  it  had  mink  to  8.7.  In 
the  same  way  tlie  statistics  of  many  oilier  cities 
might  be  adduced,  to  show  the  results  which  fol- 
low the  lOTimpt  icmoval  of  sewage,  instead  of 


Mt.  Ccnis  tunnel. 

The  most  extensive  cavern  Is  the  Mammoth 
Cave  In  Edroondson  County,  Ky.    It  is  near  Green  i  aisle 
River,  six  miles  from  Cave  City,  and  about  twen- 
ty-eight miles  from  Bowling  Orven.     The  cave 
<-onsuta  of  a  succession  of  irregular  chambers, 


wau  to  wall.  446)  ft.:  height  of  nave,  152J  ft.;  of 
side  aisles,  47  ft.;  width  or  nave.  77-eW  ft.;  of  aide 
J3t  ft.;  cin'umference  of  pillar*  which  sup- 
port the  dome,  2S3  ft.  The  height  or  the  dome 
frum  the  pavi-uient  to  the  base  of  tile  lantern  is 
405  ft.— to  the  top  of  tlie  cross,  44S  ft.   The  dome 


some  of  which  are  large,  situated  on  different ;  is  encircled  ami  strengthened  by  six  bands  of  iron. 


levels.  Some  of  tin-**  are  traversed  hy  na 
branches  of  the  subterranean  Echo  " 


ftsh  are  found  in  iu  waters. 
The  largest  tree-  are  the  mi 


A  stairway  leads  to  the  roof,  broad  and  easv 

enough  to  allow  a  horse  and  team  tu  ascend    The  allowing  it  to' remain  and  develop  into  active 
lr^taC.U.te'^Vk^.,he  C"Urrh  -Chi7h^!hteeems!U,  *-*»^  Mfc  ^ 
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NOTES. 

Ship  Canals. 
The  old-faishionad  rainals,  capable  only  of  carry - 
Ins  barges,  which  won  Mich  renown  for  the  Duke 
of  Bridgewaler  and  Hriiulley,  the  engineer,  a  reo- 
tury  ago,  hare  now  become  rather  obsolete.  If 
thev  did  not  exist  no  one  would  ccin-strurt  tbem. 
but.  a*  they  are  made,  they  form  a  useful  adjunct 
to  the  railway  for  the  oamitKe  of  heavy  or  bulky 
materials  of  small  value.  But  for  the  ship  canal  a 
near  era  la  opening.  Africa  has  for  ten  year*  Iwen 
an  bland,  and  If  the  Siamese  link  wnich  binda  to- 
gether those  I  wo  dissimilar  twins.  North  and  South 
Amerfoi,  is  not  shortly  soTered,  the  delay  will  be 
due  rather  tn  climatic  obstaclea  or  political  cotxt- 
pltcuiona  than  ui  engineering  incapa  ily.  Tlte 
eiufrnislea cf  railway  making— the  embankroeuu. 
and  cuttings,  and  tunnels— hare  taught  the  mod. 
em  engineer  how  i,l  •  shift  dirt"  on  I  scale  which 
would  have  been  deemed  miraculous  by  the  shrewd 
navigators  "  to  work  to  dig  out 


shore,  stayer  Bradley  raid  positively  that  no  sowers  sps 
ran  int. ,  the  lakes  snil  river*  of  Afcburv  Park  or  Ocean 
Grove.  No  aewsra  are  run  Into  Shark  River,  and  be- 
tldca  tbe  aeeso's  tide  flown  into  that  atresia.  The  Om- 
nium Councils  of  the  four  towns  tnentloaed  claim  that  they 
can  prove  that  their  respective  corporations  see  proper- 
ly drained,  and  think  as  a  matter  of  justice  they  should 
nted  ' 


beads  w  hich  set 

Our    old    cabala,    and    therefore  no 
this  sort    transcends    human  ttmbi 
coustuutlv    ioc reusing   use  of 
the    supersession     of  sailing 


task  of 

Ambition.  The 
itearo  also,  to 
ships,  renders 


canals  of  more  practical  importance  than  formerly. 
A  sailing  ship,  unaided  bv  a  fair  wind,  would 
naturally  make  very  slow  progress  along  a  narrow 
cut  at  water,  whereas  a  steamer— on  account  of  the 
smoothness  of  tbe  surface— shows  tn  better  advan- 
tage there  than  on  the  sea.  Hence  we  have  am- 
bitious projects  of  snip  canals,  in  various  quarters. 
France  desire  to  iaiaodiae  herself  by  cutting  a 
broad,  deep  dyke  from  Bordeaux  to  tbe  Mediter- 
ranean; Germany  proposes  a  water-way  from  the 
Baltic  to  [he  North  Sea,  across  Holsiein,  thua  ren- 
dering herself  independent  of  a  possible  Danish 
blockade  of  the  Sound;  M  ui. 'heater  plans  to  be- 
come a  seaport,  to  bring  the  briny  ocean  close  to 
Market  street,  and  leave  her  old  rival  Liverpool 
stuck  in  the  mud.  This  latter  project  is  to  be 
achieved  eltlver  by  a  canal  from  the  Mersey,  or, 
better  still,  by  utilising  the  neglected  estuary  of 
the  Dee.  And  if  Manchester  succeeds  in  her 
scheme,  why  not  extend  the  canal  on  to  Birming- 
ham, and  thence  to  London  1  Before  many  rears 
we  may  see  one  of  the  monsters  of  the  deep  which 
are  owned  by  the  <  'unard  (Company  or  the  P.  and 
'  {  through  the  green  meadows  of  War- 
-  London  llluttraUd  Setet. 
What  m  Skwbx  Oab? 
What  is  sewer  gas?  This  term  has  been  em- 
ployed a  long  time  by  chemists,  sanitarians, 
plumbers  and  others  to  indicate  the  ordinary  ema- 
nations from  sewers :  but  recently  certain 
tinmen  have  taken  exceptions  to   the  t 


denying  that  then  is  any  such  thing  as  sew- 
er gas  " having  a  peculiar  and  definite  compo- 
sition." This  is  undoubtedly  true,  and  it  is  prob- 
able that  no  intelligent  man  or  educated  physician 
•v«r  thought  otherwise.  What  has  been  called 
"  sewer  gaa"  is  composed  of  air,  vapor  and  game 
in  constantly  varying  proportion-,  together  with 
living  germs— vegetable  and  animal— and  minute 
particle*  of  putrescent  matter.  In  short,  it  is  com- 
posed of  whatever  is  sufficiently  volatile  or  buoy- 
ant to  float  in  the  atmosphere,  and  in  oooaequeuce 
of  which  buoyancy  it  is  permitted  to  escape 
through  the  various  sewer-outlata.  The  term  is, 
in  this  sense,  well  understood,  and  it  is,  moreover, 
just  as  correct  aa  would  be  the  terms  sewer  vapor 
or  sewer  air,  which  some  have  chosen  to  substitute 
for  it.  It  is  proper  here  to  add  that  the  nffenai ve- 
neris of  odors  fat  no  test  of  their  Insalubrity,  but 
that  the  most  fatal  germs  are  often  conveyed  in  an 
atmosphere  which  is  odorless.  The  absence  of  un- 
pleasant odors,  therefore,  furnishes  no  proof  that 
the  air  does  not  contain  sewer  emanations — Popu- 
lar Science  Monthly. 


GENERAL  INTELLIGENCE. 


'  earliest  puasihtn  moment  ao  oppor- 
be  charge,  which  the  Grand  Inquest 
ng  Into  court.   T«  <  members  of  thr 


be  granl 

tunlly  to  refute  the 

ha*  seen  lit  to  bring  Into  cm 

(irand  Jury  am  from  I.nng  Bran,  b.  and  two  ..then from 
Asburv  I'ark.  In  addition  to  the  above  named  |>re 
'  0.  B.  Bant,  of  the  U.-tu-Jooi  House  I  C.  H 
"I  Boas' 


Merer,  of  lbs  Peninsula  Hot*' I  M 


evelt,  of  toe 


Canno!  Hoed  Master  John  N.  M-gill.  tho  Her.  MiBin 
Paul,  James  H  Carer,  in!  the  H  >tcl  Beflevue.  and  Wil- 
liam H.  Cooper,  all  at  fSeabngtit,  were  Indicted  "  for 
allowing  tltelrdraltH  to  bsdlarharg..!  Into  the  Sbrewa. 
bury  River,  rrnattng  tbe  noxious,  nrthy,  offensive  and 
unhealthy  substances  and  ttnwbol-eoine 
..l.i— i  of  » 


tr  «T«  solicit  eavt  ore  olssessi  Hceaetf 
column  oat  He""  '■/  latereal  thai  m.„  aa 


OAS  AMD  W. 


Hamiltw.,  0  ,  will  endeavor  to  prucure  tho  neo-sary 
legislation  to  give  tbe  city  the  power  to  lar.ua  bonds  for 
water-works  without  having  to  wait  until  next  spring 


water-works  without  having 
for  a  "general  election, *' 

V.:,.  m>  >    III.,   will  probably  be  lighted  by  gaa 

from  a  wed  recently  discovered     A  company  with  a 
1  of  tllH',<H>J~ba*  been  formed  to  pipe  tbe  town. 


STREETS,  DRAINAGE,  ETC. 

Ax  English  company  offer  $1,000,000  for  the  pcir 
ileg*  of  (training  Lake  Lomao  in  Swiuwrland,  provided 
tuev  -an  hare  tit-  land  thua  laid  hare.  They  propose 
Into  the  River  Rtiou*  by  uveanaof  a  canal 


Dhaixaur  or  New  J  anas r  RxnoRta.  —  Loao 
Braxcti,  Nov.  1  —The.  Grand  Jury  has  Isrooght  In  pre- 
sentments against  the  towns  of  Long  Branch,  Ocean 
Grove.  Ocean  Baachand  Asbury  Park,  on  sceonntofths 
alleged  Imperfect  drainage  of  those  summer  resorts, 
whl'-h  la  received  Willi  profound  oatoniahmeot  l,y  the 
eJtissas  at  tbe  IncsJInes  named.  To  ynor  reporter, 
Mayor  James  A  Bradley,  of  Aabury  Park,  stated  that 
the  action  or  to*  Grand  Jury  la  regarded  as  a  severe 
blow  to  the  intervals  of  Uw  summer  resorts  aO  along  the 


Hnriatl  ft  Sf  l/iula 


i  s  few  days,  eotfumeneo  the  exarol- 
oyer  upon  color  blind  neas  and  de 
employer  who  Pail  to  pass  examf- 


RIVERS  AND  harbom 

Cajrimr  Bcild  A  Ltoar  noi  as  —  Victoria,  B-  C. 
Nor.  7,— Nothing  but  disaster  has  attended  the  effort  to 
•-oiwtruct  an  iron  light  house  at  tbe  mouth  ol  Fraser 
River.  After  the  experience  of  two  seasons  awl  tbe 
fruitless  exertion  to  obtain  a  foiimlttlon  for  the  ati-nc- 
ture.  the  attempt  will  be  abandoned  and  the  lighithiii 
'  The  hut  report  from  tbe  .pot  is  that  tbe 
there  and  tbe  cril>uinit  are  at]  waahe.1 
away  or  covered  by  constantly  shlftiog  sand. 

Tils  Congressional  Committee,  bss  started  on  iu  tour 
to  Bod  out  what  Irnprove-mnnta  are  nredvd  on  the  Mia- 
UBippi  River.  _ 

RAILROADS. 

Coijob  Buxoivgas. — Copying  the  Peanaylvanta  Ra: 
rosd  Company,  the  Pittaburgh 
management  will,  li 
nation  of  train  amp) 
fectivu  viatan,  and 
cnti  ,n  will  be  relieved. 

A  New  1  urn  a  n  a  KOao.— A  project  Is  on  foot  to 
builds  rsilnuul  from  tne  coal  nslda  In  Parke  ivmi-.tv 
north  hi  Clark's  Hill,  and  to  extend  it  further  nurtb  in 
the  future. 

Tu a  Hnringnald  tt  Southern  Railway  Company  baa 
Died  ortlck*  of  incorporation  St  Springfield,  111.  The 
rood  ruua  aa  follows;  Prom  a  point  In  lb* city  of 
Spring-Held,  III.,  thanes  111  a  soolhrrly  direction  to  a 
point  on  the  east  bank  of  the  sliMdwippi  River  in  the 
county  of  Jackton,  with  s  branch  line  cwiimeucfng  Hi  a 
point  upon  said  mnin  line  in  tbe  county  of  Montgomery 
or  iu  Uie  county  of  Msdlson,  and  fr  <m  thence  to  a  point 
In  the  city  of  Eut  St.  Loaia  in  the  county  of  St.  Clair. 
III.,  tbe  principal  buirinem  office  to  be  at  Mattoon,  re- 
wrvingtbe  irivdege  of  changing  Mid  oOlc*  to  Ion  city 
of  Springfield.   Capital  stock  «.vro,(lo(),  witti  privilege 

U>  Increase  to  |S, 000.000. 

Captt ALtsre  have  bean  given  tbe  privilege  of  building 
s  atreat  railway  in  Peleraburg,  Vs. 

TniCasaniAX  Pacific- -Wmrtrxo.  Man.,  Nov.  17. 
—The  Canadian  Pacific  Railway  la  now  graded  to  Maple 
Creek,  and  work  la  being  rapidly  r»ah*d  toward  South 
He.lr.tctiewan,  There  will  ha  heavy  grading  at  the 
latter  place  on  bom  udes  of  tbe  river.  TrscklayMS  srw 
now  twenty  miles  wsat  of  Swift  River  (.^iiraoc  C'reek. 
The  bridge  here  Is  about  17S  ft  tn  length.  Work  on 
the  permanent  brilgn  haa  not  yet  been  commenced,  and 
only  a  temporary  bridge  will  be  constructed  over  the 
South  Saskatchewan  River  this  eeaann.  The  Mouth 
western  Branch  tracklaylng  haa  rwhnd  a  point  eighty 
•rooi  Wtnaiprg. 

of  Incnrpiration  are  being  drawn  up  for 
the  Albion,  Carmi  A  rihawneetown  Railway  Ompany. 
The  rood  is  to  run  from  Oloey.  Ill,  saith  to  Shawnee 
town,  a  distance  of  eighty-five  miles.  The  capital  stock 
bs.  been  place.)  st  il.iXIO.OOO,  and  the  prinripsl  office 
located  at  Carrnl- 

Tnr.  Ilnit  and  of  the 
on  the  1st ' 
of  the 


enough  for  a  double  track  railroad.  Tbls  right  of  way, 
rvpmwmGng  anveral  million  dollars,  was  offered  to  Van 
derbilu  but  he  would  nut  take  the  property.  It  was 
offered  to  Gould,  but  ho  had  no  use  for  it.  Finally, 
Glhann  mw  George  L  Seney,  and  a  trade  was  ntrock  for 
the  pur-hoan  of  this  valuable  right  of  wav  and  rr.su] -bed 
for  .100,000,  W.  O.  Gibson  obtained  hUHOO.OIXi,  sad 
he  was  the  ouly  person  of  the  himdroda  who  sunk  in  the 
aggregate  g.-,,uxl,im0  that  ever  received  any  return  for 
hu  investment 

Two  New  Pk*Xwtlva!>iia  Koaxw. — A  charter  wt« 
granted  on  tbe  Utn  to  the  Erie  r&  Wyoming  Valley 
Hallrosd  Company,  the  line  of  which  it  OH  mlMa)  long, 
running  from  Port  Griffith.  Lnsrrne  County,  to 
Laekawaxcn,  Pike  County,  through  Laisernr,  Lacks 
waons.  H'svue  and  nko  oaintiu.  The  catutal  slock  Is 
IMObVWO.  and  tbe  officer,  arei  Prsaldeiit,  Bdward  W  . 
Ulymer,  Heailing:  Dlrectois,  Samuel  Hi  nee,  William  A 
Way,  Chsjla.  K  Bradbury,  E.  W.  Ivca.  Hcvantooi  B. 
R  Dealing,  J.  V.  Dssllng,  WUkeabsrre.  A  charter  was 
abo  granted  to  tno  Pittsburgh  *  Whitehall  Railroad 

('  psny,  the  line  of  which  is  to  bo  anven  mll«,  long,  all 

In  Alleajminy  County;  capital  utork,  inuo.OUO.  Pretil 
dent.  Oliver  D.  I'billipr, 

The  Wheeling  littrlliancrr  at  the  89th  ult.  aay>: 
•'  There  seems  to  he  no  longer  any  dnubt  thst  the 
Balliltii>re&  Ohio  Railroad  Company  list  purr- baaed  tbe 
narrow-gauge  line  between  Pittsburgh  slid  Wsshlng- 
ton.  Pa.,  known  as  tbe  Pittsburgh  Southern,  and  that  the 
purpose  is  to  rebuild  a  portion  of  it  and  make  lbs  line  a 
Itsuj^c  road,  and,  as  such,  their  route  from 
Ptttetairgb  to  Uie  West,  by  wsv  of  this  city.  Tbe  asms 
coanpar,  v  la  also  'mshlng  its  rights  of  wav  along  tbe  Hue 
'let ween  Washington,  Pa., 
and  will  probably  hit  the 
w  weeks.  It  ir  understood 
line,  known  as  tbe  South 


Pennsylvania,  whttii  haa  been  anrvsyed  hetweefl  Harrlie 
burg.  Pa.,  and  thla  city.  I.  nearly  ready  to  be  1st  to  crai- 
Uacton..      The  River  Raflro.,1  tietween  this  city  and 

■rvsjsd  sikI  ksnud  am)  sbsii  ready 


city 

auspices  of  Senstor 
c.te  of  capltalllte.  la 
ready  to  let.  It  la  un- 
derstood that  tbe  Mouth  Pennsylvania  will  crnaa 
the  river  here  no  a  bridge,  and  connect  witti  the  Wheel 
ing  i-  l^ke  Krla  rrsid.  now  completed  from  Toledo  to 
within  fifty-eight  miles  weat  of  thUcity.  When  the 
Heni|<fle)il  extension  is  roni]4et,rl  le-lween  tola  city  and 
the  C.inwH.vllle  diviaoo  of  the  Baliltnnreft01iia.it 
»UI  be  thatr  main  line  cart  from  Chicago,  sod  will 
materially  abort.-n  tl«e  distance  " 
grade." 

Tbi  Mexicax  CKirrnAi.— A 
of  the  Mexn-an  Central  t'oroneny  to  the  New  York 
Stock  Excbai.ge  ileclani  that  the  main  Hue  of  the  "" 
loan  Central  road  enterals  from  the  City  of  M 
Pamdrl  Norte,  1,900  miles,  where  it  connects 
Atchison,  Totekn  &  Santa  Fa,  the  Southern 
the  Texaa  ft  Pacific  roads.  Tbo  Western  Interoceamc 
brunchca  will  extend  to  San  Bias  on  the  Padnc  Ocean, 
490  miles,  and  the  Eastern  branch  to  Tampleo  on 
Five  hundred  and  twen- 
nampleted,  of  which  4S1 


tbe  Gulf  ol  Mexico.  31hmili 
ty-two  mlUs  of  road  have  In 


eight 


miles  nre  on  tbo  main  line.  The  progreaaof  construction 
trurUflea  expectations  of  completing  the  rosd  early  In 

BRIDGES. 

A  Colors oo  Batnax  FlxraaxD. -The  Greeley ,  Salt 
l*ke  *  Pacific  IN.  P.I  Railroad  have 
bridge  In  Boulder  Call-in  and  have  I 


Pi  lay  .tret 


BUILDING 


re  euMivA  la  usst 


Colorado  Road.— The 
Park  Kalln-d  have  begui 
tbnlr  Una. 

A  Paob  or  History. — From  papers  now  In  the  pos- 
Masion  of  certain  of  the  Nlckle- Plate  ofllcers,  It  appears 
that  there  H  connected  with  the  new  road  a  hlstorv  ex- 
tending back  over  a  quarter  of  a  century.  As  early  aa 
1  h:.7,  the  road-bod  of  a  trunk  Hue.  with  a  route  similar 
to  that  of  the  prreeai  Nick  Is- Plate,  woa  built  Tbls  roed 
was  known  aa  tbe  Ainerlian  Central,  sod  war  penlnrted 
by  s  son  of  Hewitt  Clinton  in  1S5;i.  Tbe  onginaf  plan 
contemplated  a  road  to  run  from  Hudson.  0.,  to  the 
statu  line  of  Pennsylvania.    Fnun  lbs  esstern  VeClninus 


A  encw  no-rat.  u  beii 
Thr  new  Court-house  si 
nesnng  completion. 


LABOR 


Larorxrs  In  Montreal  are  getting  from  a  50  to  I1.7B 
per  day,  and  the  demand  at  these  figures  Is  I 


state  line  of  Pennsylvania.  _ 
the  line  was  to  ex  tend  to  the  tea-lion  rd,  and  was  k 
as  the  Clinton  illvWoo  whllo  a  western  division  wss 
cnlled  the  Tiffin  ft  F.irt  Wsyne  Railway.  Work  began 
alioixt  slniultaneously  upon  each  of  tbe  three  division! 
eg  this  American  Central,  and  by  tbe  summer  of  18.-.7 
■i tore  thau  »U0  miles  were  graded,  ready  for  the  tics. 
Tbe  scheme  was  Incorporated  in  Pennsylvania.  Ohiu, 
lo.lUna.  and  Illinois:  but  in  tbe  panic  of  1867  tbe  pro- 
ject went  to  pieces,  nothing  hm»»h  done  until  about 
HWft,  wben  Adam  Smith  projected  a  trunk  line  from  the 
Atlsntic  to  Omaha.  Mr.  Smith  went  to  England  to 
jiurchsse  rails,  ami  waa  never  heard  from  more.  In 
IS7I),  Win.  Wood,  of  Jersey  City,  engaged  an  engineer, 
and  re  surveyed  tne  whole  route.  The  project  failed  to 
materialise,  but  additional  right  of  way  had  been  so 
cured  and  large  so osc (lotions  voted.  In  Jht  i.  all  these 
projects,  onntemt>lsting  the  building  of  a  trunk  line  over 
about  tbe  same  route,  failed,  and  only  tbe  graded  road- 
bed, extending  for  ml  Lea,  roortalned  as  a  fitting  monu- 
ment of  the  people's  losses.  Among  tbe  heavy  investors 
ill  the  Iran --continental  schemes  was  W.  H  Oibaon.  of 
tilHn,  0.  He  attended  every  sale  of  the  right  of  way, 
and  gradually  acquired  control  of  the  strip  of  property 
extending  1K« 1  lulls-  tar.  ugh  II-.  Heart  of  Ohio,  sad  wide 


TUNNEL*. 

The  tunnel  on  tho  Now  York.  West  Shore  ft  Buffalo 
Hallway,  at  Weebawkeo,  waa  pierced  on  the  swth  inst 
and  the  entire  length  of  4,000  feet  can  now  be  walked 
through.  It  Is  now  190  months  since  cnmniettoement  of 
work  It  will  he  entirely  onmideted  next  month.  A 
full  deecritition  of  Ibis  work  appeared  in  E.roi7<KERirii 
Nkwsof  June  17,  lbWW. 


despatch  from 
'Redhekl  syndi- 


C0NTRACT8  LET. 

A  Raiuvoao  CojmucT  I.rr.— A 
Columbus,  0  ,  dated  Nov.  nays:  The 
rate  Ui  night  signed  the  contracts  with  Steams/Nor- 
rls  ft  iUh,  for  building  tbe  C.slumbus  ft  Kaetern  Rail- 
wav  cost  from  this  city  for  sixty  miles  to  tbe  Mcxahal 
coal  fields,  tbe  road  to  In  reedy  for  cars  Aug.  1,  1SK3. 

A  Florida  Cortract  LrT  — The  contract  for  the 
work  on  til*  AmUachieola  Harhor  hn,  been  awarded  to 

will  TOnnbegin.aU1C' '  '  af*nttaa 

A  FuintOA  Water -works  Cos-tract  Lit. —The 
Sanford  water-works  will  be  completed  tn  ninety  ilayx 
The  contract  for  the  construction  of  the  same  has 
been  swsrdisl  to  Mnssu-s.  Kerrell  ft  Mi>  kle.  of  Philsdel- 
phst. 

BViLOtnci  CormiACT  Lxt.  -  Tboa.  W.  Boyd,  of  Pttta- 
Imrgh,  haa  been  given  the  contract  to  build  tbe  new  Lex- 
ington (Ky.l  Court-house,  end  bis  plans  accepted.  The 
contract  |>rioe  Is  ItU.OOO,  and  tbe  building  will  be  of 


A  ooirrnArr  I 
Csuuden,  K.  J. 


,  let  for 


a  new  jaU  at 
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TRUSS-  BRI L  G  ES .  * 


AX  ILLUSTRATED  HISTORICAL  DESCRIPTION  OF  ALL  EXPIRED 
PATENTS  OX  TRUSS-BRIDGES,  WHICH  UNDER  Til  I  LAW 
ARE  NOW  PUBLIC  PROPERTY  AND  FREE  TO  BE  CARD  BY 
ANY  ONE. 


By  F.   A  Brock,  Patent  Attorney,  Washington,  D.  C. 

Hermann  Haupt,  of  Pennsylvania,  filed,  Dec.  27,  1830. 
papers  of  protection  in  the  Patent  Office  for  the  term  of 
fourteen  years. 

Haupt  has  a  grievance.  He  says  that  "  theory,  observa- 
tion,  and  experiment  all  agree  in  the  conclusion  that  one- 
half  of  (he  inclined  pieces  am  of  no  use  aaconnter  braces,  add 


the  patent  for  wliich  was  granted  July  10,  1840.  This 
patent  is  mainly  unbodied  in  a  succeeding  one  which  was 
granted  him  the  following  month  ;  and  for  that  reason  is 
not  deemed  of  sufficient  importance  to  he  given,  beyond  a 
passing  mention. 

The  second  patent  issued  to  Howe  was  dated  Aug.  3, 1840, 
and  was  re-issued  Sept.  3,  l.-BO,  The  truss  frame  is,  in  many 
respects,  like  the  preceding  ]iatent,  but  it  differs  therefrom 
in  that  the  lightening  of  the  bridge  is  effected  by  iron  rods 
having  screw  nuts,  and  of  wedge  pieces  s<>  placed  as  to  be 
effective  by  the  action  of  said  screw  rods. 

Fig.  1  is  a  side  view  of  the  truss,  which  has  rods  of  iron 
in  the  place  of  the  posts  for  the    si  mining  up,"  above  re- 

A 


Haiti's  Briikjf- 


badly  answer  the  purpose  of  ties."  He 
bridges  on  railroads  in  Pennsylvania,  in  which  the  lower 
ends  of  the  counter  braces  were  all  split  while  the  main  braces 
were  intact. 

His  proposed  improvement  is  represented  by  the  diagram 
marked  A.  Instead  of  counter  braces,  vertical  ties  are  used 
whereby  the  weight  instead  of  exerting  a  cross  strain,  as  in 
the  ordinary  lattice,  is  made  to  act  in  a  direction  i»rallcl  to 
the  fibres  of  the  lie. 

The  truss  consists  simply  of  the  chords  c,  the  braces  b,  and 

Fro 

-fe — 


ferred  to.  Fig.  2  is  a  top  plan  view  of  the  truss.  1  1  1  are 
wedge  pieces  of  hard  wood  or  or  iron,  which  are  placed  cross- 
wise of  (he  string  pieces  or  chords  a  a  a  a,  to  form  the  hear- 
ings of  the  braces  and  counter  braces.  Pieces  of  wood  or  of 
iron,  2  2.  are  also  placed  at  the  ends  of  the  truss  frames, 
having  their  ends  bearing  against  the  string  pieces  for  the 
puriM*se  of  counteracting  the  action  of  the  turning  screws. 
3  3  are  blocks  of  wood  or  iron  placed  between  the  screw  nufa 
and  the  chords  for  the  iron  bolts  or  posts  to  pass  through 
and  form  an  equal  bearing  on  the  chords,  both  above  and 


-5  :  'lH^^rrp 


Howes  Bkiixie  — Fro.  2. 


the  ties  a,  framed  precisely  as  a  lattice  truss.  In  this  plant  below  the  truss  frame.  4  4  4  are  the  iron  bolte  which  are  to 
the  depth  of  the  arch  is  necessarily  small.  ibe  "strained  up"  by  screw  nuts,  which  have  their  bearing 

The  trusses  B  and  C  consist  of  a  series  of  curved  chords,  against  the  pieces  3,  or  against  washers  placed  upon 
which  vary  in  siw*  according  to  pressures,  and  connected  them. 

with  braces  ami  ties  in  precisely  the  same  manner  as  has  To  cause  the  truss  frame  to  "  camlier"  by  the  tightening 
been  explained  in  connection  with  the  truss  A.  In  fact,  if  of  the  screws,  it  must  Is-  so  framed  in  the  first  instance  as 
the  truss  A  be  supposed  bent  into  a  curved  form  it  will  be-  that,  by  the  length  of  the  braces  inclined  toward  the  center, 
come  similar  to  truss  B,  and  C  differs  from  it  only  in  the  or  by  the  width  given  to  the  upper  wedge  pieces  1  1,  it  will 
chords  not  being  concentric.  I  camber  to  a  certain  extent,  which  effect  will  then  neces- 

William  Howe  devised  an  improvement  in  truss  bridges,  sarily  be  augmented  by  the  tightening  of  the  screws. 

•Coprruhl,  IMS.    '  (TO  BE  CONTINUED.  ) 

Digitized  by  Google 


NOVEMBER  18,  1882. 


AMERICAN    CONTRACT  JOURNAL. 


TRUSS  BRILGES.* 


AN  ILLUSTRATED  HISTORICAL  DK8ORIPTI0N  OK  ALL  KXHIHED 
PATENTS  ON  Tltrss-IIRIDOKS,  WHICH  UNDER  THE  LAW 
AKK  NOW  PUBLIC  PROPERTY  AND  FREE  TO  BE  USED  BY 
ANY  ONE. 


By        B.  Brock,  Patent  Attorney,  Washington,  D.  C. 

Price  and  Phillips,  by  Letters  Patent,  bearing  date  Feb. 
23,  1841,  constructed  a  bridge  which  they  styled  a  "Puzzle 
Keyed  Bridge,"  from  the  fact  of  its  being  similar  in  its  join- 
ing to  the  binding  together  of  the  toy,  sometimes  trailed  a 
"purale  knot."   The  improvement  consists  in  the  employ 

Flo.  5. 


ment  of  the  last  pieces  of  timber  inserted  in  the  truss  frame 
in  such  a  way  as  to  cause  them  to  operate  as  keys,  and  to 
bind  the  whole  frame  together  without  the  use  of  trenails, 
bolts,  wedges,  etc. 

Fig.  1  is  a  view  of  a  jxirt  of  a  truss  frame,  and  Figs.  2,  3,  4, 
and  5  details  of  the  same.  A  A  are  two  upper  chords,  B  B 
two  similar  chords  which  sustain  the  floor  timbers  and  C,  C 


width  of  the  double  upright  ]>osts.  These  poets  are  to  be 
notched  out  at  each  joining  of  them,  with  the  respective 
chords  and  the  cross-ties,  in  the  manner  shown  in  Fig.  4, 
the  chords  being  embraced  between  the  ends  of  the  notch 
oe ;  and  the  notch/  in  each  of  the  posts  coinciding  with  the 
opening  g,  which  is  to  receive  the  second  cross-tie  by  which 
the  whole  is  keyed  together.  The  second  cross-ties  may  be 
made  somewhat  wedge-formed,  as  shown  at  B,  Fig.  5,  where 
a  pair  of  cross-ties  are  represented.  When  inserted,  the 
effect  is  to  strain  up  the  first  string  piece,  and  truss  the 
whole  of  the  frame  work  together  The  inventors  say  their 
invention  ran  be  applied  to  arch  bridge*, 

April  24,  1841,  Squire  Whipple,  of  New  York,  received 
a  jwtent  for  an  iron  truss-bridge,  which  possesses  some 
features  in  use  in  the  bridges  of  to-day.  This  potent  was 
extended  seven  years  from  April  24,  The  coiistjac- 

tion  embodies  two  or  more  trusses  of  iron.  Each  truss 
consists  of  an  arch  a  of  cast  iron,  extending  the  whole  length 
of  the  span.  One  or  more  trust-ties  T  T  extend  along  or 
through  or  near  to  the  chord  of  the  arch,  and  connected 
with  the  extremities  thereof.  To  sustain  the  thrust  and  pre- 
vent the  spreading  of  the  arch  vertical  rods  v  r>  of  wrought 
iron  are  used,  which  serve  both  as  ties  and  posts  between 
the  arch  above  and  the  floor  and  thrust  ties  below.  Diagonal 
ties  d  d  of  wrought  iron  or  braces  of  cast  iron,  in  pairs, 
cross  one  another  Iwtween  the  vertical  rods  and  l>etween  the 
arch  and  the  thrust  ties/,  except  under  the  segments  of  the 
arch  where  only  one  tie  is  used.  The  arch  is  formed  in  seg- 
ments of  from  10  to  20  ft.,  and  is  made  of  angle  iron,  the 
flanges  depending.  The  arch  is  narrowest  in  the  middle  and 
diverges  toward  either  end,  which  counteracts  lateral  flexure. 
The  joints  of  the  arch  are  furnished  with  extensions  and 
depressions,  as  seen  in  Fig.  2.  To  give  the  diagonal  ties  a 
more  uniform  obliquity,  the  segments  may  be  made  shorter 
towards  the  ends  of  the  arch.    One  thrust  tie  is  under  each 


4t»  Nw  y-*- 

Whipple's 

the  lower  string  pieces  or  chords  ;  D  D  are  vertical  posts 
which  are  double  like  the  chords,  and  embrace  the  chords 
between  them  ;  K  £t  are  the  ends  of  the  cross- ties  embraced 
between  the  string  pieces,  and  forming  also  the  keys  by 
which  the  trusses  are  bound  together  ;  /•'/''are  the  ordinary 
cross  braces. 

Fig.  2  shows  one  of  the  combined  chords  C  C.with  a  front 


view  of  the  notches  which  are  to  admit  the  cross-ties.    The  composed  of  wrought-iron  tie  rods  and  suspension  rods 


Bridge. 

side  of  the  arch.  The  abutments  may  be  strengthened  by  a 
slope  wall  *,  or  frame  work  of  timber  on  the  back  side  ex- 
tending into  the  earth  so  as  to  form  nearly  a  continuation  of 
the  arch  of  the  truss. 

July  10,  1841,  Earl  Trumbull,  of  New  York,  invented  an 
improved  mode  of  constructing  bridges.  The 
represents  an  isometrical  perspective  of  the 


Trcmbui-i.'s  BRtix-m. 

first  cross-tie  occupies  the  end  a,  and  it  is  to  be  notched  out  i  extending  from  end  to  end.  The  sills  extend  from  >  post, 
as  shown  in  Fig.  3.  The  edge  ft  is  placed  so  as  to  occupy  in  one  truss  to  the  opposite  post  in  the  other  truss.  The 
the  recess  c  in  the  chord  (,*,  ami  so  that  the  face  d  d  of  the  cross  braces  are  of  wrought  iron  and  serve  to  strengthen 


cross-tie  may  be  in  range  with  the  dotted  line /.  The  piece 
C  of  the  lower  chord  serves  to  retain  the  first  cross-tie  in 
place.    The  length  of  the  notch  in  Fig.  3  is  equal  to  the 


the  roadway  and  prevent  any  lateral  motion  of  the  bridge. 
What  the  inventor  terms  suspension  rods  are  represented  by 
the  Figs.  0  5,  etc.  They  are  of  wrought  iron,  and  spring 
from  a  point  near  the  top  of  the  end  posts  a  a.    It  will  1* 
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otwervwl  that  tht-se  rods  form  a  suspension  curve.  These I  both  sides  of  the  trues.  The  tie  rods  extend  the  whole  length 
rods  pass  at  the  apex  under  the  center  sill,  and  support  the  of  the  bridge,  passing  over  the  projections  at  the  ends  of  the 


truss  at  the  points  either  by  passing  under  projections  cast 
for  tlie  purpose  to  the  posts  or  by  passing  through  holes  in 
projections  on  the  sills.    The  suspension  rods  are  placed  on 


sills,  being  confined  to  their  places  at  these  points  by  small 
notches  cast  to  receive  them. 

(TO  BE  CONTINUED.  I 


THE  VIADUCT  OF  THE  VAL  SAINT  LEGER, 
ON  THE  PARIS  BELT  RAILWAY. 

[Trsnslsteo'  from  L'lTluilratLm.] 
The  magnificent  viaduct  of  tbe  Vat  Saint  Leger, 
near  Saint  Germain,  on  the  great  circular  railroad 
of  Paris,  iwar  Mariel  Marly,  murt  be  considered 
an  one  of  the  finest  specimens  of  engineering  art. 

There  were  considerable  difficulties  in  the  way 
of  contraction,  owing  to  the  loose  nature  of  tbe 
voll  on  which  it  U  built,  still,  despite  these  and  the 
importance  of  tbe  work  in  itself,  the  cost  did  not 
exceed  1,251,000  franca. 

The  viaduct  ban  certain  peculiarities  of  construc- 
tion that  will  be  interesting  to  our  readers,  and  an 
explanation  of  which  will  redound  to  the  credit  of 
the  two  eminent  engineers  who  constructed  It,  M. 
Anuand,  head  engineer,  director  of  the  railway  in 
question,  and  who  has  directed  some  700  kilo- 
meters of  railways,  and  especially  the  Algerian 
M.  Cb.  Geoffrey. 

W.  Regnier,  and  the  contractors,  Monirs.  Hersent 
dt  Rousael. 

The  t induct  is  built  over  a  valley  in  which  tbe 
geological  conditions  were  moat  unfavorable,  and 
the  engineer*  were  delayed  a  long  time  in  making 
tbe  survey  for  the  line.  Several  places  were 
selected  and  had  to  be  again  abandoned,  and  it 
was  only  after  careful  study  that  tbe  solution  now 
carried  into  execution  was  adopted. 

The  numerous  soundings  made  showed  that  tbe 
sides  of  the  valley  were  formed  of  calcareous  banks, 
mure  or  leas  disjointed  and  resting  on  a  deep  layer 
of  clayey  and  very  watery  sands,  below  which  was 
a  thick  bank  of  plastic  clay.  This  last  rested  on  the 
chalk,  which  may  be  observed  cropping  up  at 
Marly,  and  which  is  only  wet  with  where  the  via- 
duct is  built  at  a  depth  of  from  25  to  33  meters. 

As  the  calcareous  strata  did  not  exist  in  the  lower 
part  of  the  valley  the  foundations  had  to  be  laid  on 
this  chalk,  and  (or  the  first  time  at  such  n  depth. 

The  various  systems  of  laying  foundations,  such 
as  timbered  shafts,  piles,  etc.,  were  examined  and 
laid  aside,  as  wan  also  a  plan  with  metallic  arch 
which  would  have  looked  very  floe,  but  which 
could  not  be 
to  tbe  slips  of  the 
certainly  take  place.  It  was  then  decided  to  have 
a  straight-beam  metallic  viaduct  of  a  total  length 
of  311  meters  (887  yards),  so  as  to  rest  the  abut- 
ments supporting  the  euds  of  the  iron  framing  on 
tbe  calcareous  sUles  of  the  summits  and  sides 
tii-.'  valleys  and  of  the  thalweg.  Wherever  thrte 
banks  were  much  .inclined,  disconnected  or  ol* 
together  absent,  it  was  necessary  to  support  the 
frame  work  by  three  piles  wbicb  were  sunk  to  the 
chalk  by  iron  caissons,  such  as  are  used  in  pneu- 
matic foundations.  The  work  was  then  composed  of 
onryof  a  length  of  58  meters. 
I  of  arches  of  8 
pait  258  meters  in  length,  supported  by 
and  divided  into  four  bays,  those  in  the  middle 
being  TO  meters  and  the  two  near  the  abutments 
only  58  meters. 

Tbe  apparent  portions  of  tbe  masonry  is  in  tufa, 
which,  from  iu  red  tint,  contrasts  well  with  the 
corners  and  copings,  which  are  in  white  cut  stone. 
The  metal  part  proper  is  formed  of  four  large 
beams  placed  under  each  of  the  roils  of  the  line. 
These  beams  are  connected  by  girders  of  great 
lightness  snd  with  a  platform  in  corbelling.  The 
weighs  only  5.000  kilos  per  linear 
L  is  often 


AND  ENGINEERING  IN  FOREIGN 
LANDS. 


The  future  of  engineering 
well,  as  there  is  hardly  any 
of  capital.  The 


projects  promises 
I  left  for  the 
Belgian  and 
and  the  new  St. 
Gottbanl  line  opening  up  the  Italian  markets  for 
German  coal. 

Among  tbe  latest  things  in  the  way  of  canals  is 
a  plan  to  unite  Cologne  and  Antwerp.   The  Cham- 
ber of  Commerce  of  the  former  city  has  taken  up 
the  question  enthusiastically,  and  there  is  no  doubt  | 
of  tbe  support  of  the  Prussian  Government. 

Tbe  next  working  campaign  on  the  Panama  Canal  j 
will  open  in  December,  and  great  preparations  are 
making  to  have  it  as  productive  as  possible.  The 
Culebra  mass  Is  to  be  soon  attacked,  ami  prelimi- 
nary surveys  have,  already  been  made  on  the  At- 
tantic  side,  at  Lower  Obispo,  at  Emperador.  and  at 
the  culminating  point  where  tbe  Culebra  shops 
have  been  put  up,  Working  stations  will  also  be 
opened  at  Gorgona.  and  at  Paraiso.  on  tbe  Pacific 
slope.  To  tbe  greater  facility  of  taking  away  tho 
rubbish,  a  railroad  will  lie  built  between  Chagrea 
and  Emperador.  Of  the  material  ordered,  includ- 
ing 28  excavators,  only  four  are  yet  in  use,  and  22 
locomotives  arc  shortly  expected  to  arrive.  The 
dredging  material  comprises  four  dredging  en- 
gines, with  spout  of  80  horse-power,  but  only  one 
is  yet  in  use.  Steam  derricks,  etc.,  are  being  sent, 
and  altogether  matters  are  taking  a  business  look. 


great  importance  are  under  consideration— such 
as  the  regulation  of  the  Danube  between  Vienna 
and  the  Hungarian  frontier,  and  a  canal  1 
to  the  Oder. 

railways  would  seem  to  offer  a  ( 

d  engineers  than  ws»  st  first 


Tbe  middle  pile  has  only  an  apparent  bright  of 
80  meters,  but  it  measures  4}  meters  from  the 
foundation.  The  frame-work  required  only  10 
men  to  make  It  advance  in  sections  of  100  meters 
over  tlw  rullers,  and  at  a  rate  of  80  meters  00 
cent,  par  hoar. 


tropbe  that  tbe  City  of  ftaegedm-the  second  city 
in  Hungary— met  with  a  few  years  ago  I187D), 
when,  owing  to  tho  overpowering  rise  of  the 
The iss.  the  greater  part  of  the  city  and  many  lives 
were  destroyed.  It  was  even  sakl  that  only  three 
ducks  coukl  be  seen  in  the  environs  Immv-dinu-ly 
afterward.  As  freshets  are  as  dangerous  here  as 
they  were  in  Bzegedin  a  few  years  ago,  and  as 
they  have  lately  been  in  Verona,  of  Romeo  and 
Juliet  fame,  it  b  of  interest  to  see  that  in  the  case 
of  the  former  city,  various  methods  have  been  re- 
sorted to  for  future  protection.   A  commission 


and  the  works  already  executed,  or  in  course 
of  construction  comprise  what  may  be  called  a 
series,  vis : 
The  building  of  quays  and  enrockment*. 
Tbe  wnaUxatian  of  tbe  city. 
Elevation  of  the  city  level. 
Regulation  of  the  course  of  the  river,  and  fiualiv 
the  building  of  a  bridge,  esc    The  cost  of  tbe 
quays  Is  estimated  at  1,500,000  florins.  But.  despite 
the  elaborate  system  of  double  quay  witb  enrock- 
ment, tho  engineers  came  to  the  conclusion  that 
the  best  method  tor  protecting  the  city  against  in- 
undations was  to  rise  the  general  level    This  was 
only  S.07  meters  above  r*ro,  while  tbe  waters  of 


to  8.50 

for  tbe  interior  boulevards,  while  the  ave- 
nues, which  in  this  cose  are  radial  will 
have  a  uniform  slope  of  from  8.50  meters 
to  8.70  meters  between  the  two  boule- 
vards (circular  roads),  Trains  were  used  for 
tbe  purpose  of  embanking  and  rapid  progress  was 
made — fifty  trains  being  run  per  diem.  Tbe  great- 
eat  height  of  the  embankment  was  8  meters,  and 
some  one  million  cubic  meter  of  earth  will  be  re- 
quired. The  system  of  dikes  on  the  right  bank, 
with  circular  dike  round  tbe  city,  will  be  com- 
pleted by  a  plantation  of  40  hectares  and  by  an 
extensive  enrockment.  The  dikes  on  tbe  left  bank 
will  necessitate  a  displacement  of  5.000,000  cubic 
meters,  and  tbo  talus  on  tho  water  aide  will  be 
furnished  for  a  distance  of  three  kilometers  with 
a  brick  facing.  Several  tduuoeiiitu  of  the  water 
will  also  be  cut.   Numerous  oilier  works  of 


The  elevated  roads  have  been  roundly 
abused,  ami  certainly  tbey  are  not  to  be  compared 
to  those  on  terra  firma ;  but  tbe  case  is  otherwise 
when  we  have  to  do  with  subterranean.  How- 
ever highly  the  Metropolitan,  of  London,  may  be 
extolled,  it  ahould  be  borne  in  mind  that  there  Is 
usually  very  little  difference  in  London  between 
the  gloom  below  and  tbe  fog  and  gloom  above. 
But  the  Parisians,  when  a  project  of  an  under, 
ground  railway  was  broached,  did  not  lake  kindly 
to  it,  and  preferred  to  ;travei  suspension  fashion 
nong  the  dead  men."  So  plans  for 
style  are  still  being  offered,  and  now 
and  then  accepted  by  large  cities  where  space  la 
so  valuable.  An  English  engineer,  Mr.  Fogwty. 
has  just  carried  off  tho  concession  for  an  elevated 
road,  although  among  bis  competitors  were  Baron 
Bchwarx  and  Engineer  Bode,  both  having  | 
for  an  underground  line. 


WORK  OF  THE  ENGINEER  CORPS. 


AUSIAL  MI-OUT  Of  OBI.  WHIOHT,  OlLtr  OF  EX 


WashinuTok,  Nov.  14.~Gen.  Wright.  Chief  of 
Engineers,  in  ho.  annual  report  makes  an  estimate 
of  f.W 000  for  engitieeriujr.  maintenance,  repairs, 
and  construction  of  the  Washington)  Acquoduct. 
The  estimates  for  the  care  of  public  buildings  and 
grounds  in  the  District  of  Columbia  amount  to 
$232,000.  General  Wright  says  that  an  appro- 
priation of  1150,000  should  be  made  for  examina- 
ation  and  surveys  and  contingencies  for  river  and 
harbor  improvements,  for  which  there  is  no  special 
appropriation,  of  which  sum  $50,000  should  be 
for  surveys,  flOO.OOO  tor  contingencies,  including 
incidental  repairs  qf  barbors.  The  preparation  of 
tbe  final  report  on  surveys  of  Northern  and  North- 
western lakes  has  been  completed,  and  it  is  now 
nearly  half  printed.  Water  level  observations  have 
been  continued.  The  amount  available  for  these 
surveys  fur  the  fiscal  year  1832-8  is  812,0110.  The 
amount,  required  for  the  fiscal  year  18cJM  for 
printing  and  issuing  charts  for  the  use  of  naviga- 
tors la  $8,000.  The  compilation  of  the  new  outlino 
map  of  the  territory  of  the  United  H tales  west  of 
Mississippi,  scale  1-2,000,000  has  been  completed, 
and  the  compilation  of  a  new  outline  map  of  the 
United  ritates,  on  a  scale  of  1-5,000.000.  has  been 
begun  and  some  progress  made.  Referring  to  the 
geographical  surveys  west  of  the  one  hundredth 
meridian,  Gen,  Wright  reports  that  no  field-work 
was  done  during  the  year,  as  there  were  no  funds 
available  for  that  purpose,  and  that  the  duties 
of  the  office  have  been  confined  to  tbe  reduction 
and  computations  necessary  for  putting  un- 
finished map  material  in  shape  for  publication 
and  to  the  distribution  of  published  maps  and 
reports.  He  says  that  tbe  amount  originally 
appropriated  fur  closing  the  w<irk  will  not  allow 
the  publication  of  sufficiently  large  editions  of 
the  unissued  map,  nor  furnish  reissues  of  those 
maps  now  out  of  print  and  which  have  under- 
gone revision.  An  estimate  of  $5,000  is  niade  to 
cover  tbe  expense  of  such  publication.  Tbe 
fullowinc  surveys  have  been  accomplished:  Target 
range.  Presidio  if  Kan  Franrbtco,  Oil.;  reserva- 
tion. Fort  Ilolleck.  Nav.;locaUngPrriidioobserva- 
tory  rifle  range  at  Angel  Island.  Cal,;  rule  range 
at  Fort  Point,  CaL. ;  water  supply  at  Angel  Iniand, 
C«l.;  time  determinators,  with  transit,  at  Presidio 
of  Han  Francisco,  and  telegraphic  signal  exchange 
for  determining  longitude  of  Colfax  Washington 
Territory,  have  been  accomplished.  The  reitionfe 
for  tbe  amount  required  for  military  surveys, 
reconnoisances  and  surveys  of  military  reserva- 
tions by  the  engineer  officers,  attached  to  the 
various  bead-quarters  of  military  divisions  and 
departments  if  |5O,0O0,  Iwing  an  average  of  83,000 
for  each  of  the  nine  military  divisions  and  depart- 
ments west  of  the  Mississippi,  and  $5,000  for  publi- 
cation of  mops. 

Nsjw  RucLTKic  ConrAHT.— Articles  of  incorporation 
ham  boon  Wed  with  the  County  Clerk,  this  County,  of 
the  Faure  Electric  Storage  and  Light  r 
Capital,  $3,000,000. 
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STRESS  AND  STHAIN. 


St  D.  V. 


•  •••  • 


la  exact  science  it  is  necessary  to  have  a  great 
number  of  technical  or  special  terms,  which  ir 
always  to  be  uaed  in  accordance  with  prescribed 
definitions.  The  boy  flndi  in  the  first  pages  of  his 
geometry  long  explanations  or  deftortioiw  attached 
to  simple  worda  like  line,  plane  and  circle,  or  rather . 
be  finds  that  these  word*  have  been  Detected  to'" 
represent  certain  precise  ideas.  Previously  he 
used  tlie  word  plane  witb  more  or  less  vagueness: 
now  he  uses  it  with  a  clear  idea  of  how  it  maj  be 
surfaces.  80  also  with 
-travi'y.  When  employed 

thing  like  middle  point;  when  technically  defined 
the  problem  in  half  solved  how  to  find  and  locate 


to  both  the  other  methods.  The 
weight  on  the  rope  la  a  siresa  and  in  all  the  fibres 
there  are  resisting  strains.  Tim*  a  strain  Is 
produced  by  a  stress.  A  stress  is  an  external 
force,  a  strain  an  internal  force.  When 
the  load  is  placed  on  the  post  it  ooni- 
presses  It  or  brings  its  molecules  nearer 
together,  and  Immediately  is  generated  a  f  oroe  to 
resist  and  prevent  11.  The 
molecules  are  forced  by  the 


it. 

When  the  words  stress  and  strain  are  used  in 
common  languaioe  their  meaning  is  more  or  lees 
clear  to  everyone.  Strain  is  a  force  exerted  between 
bodies  or  parts  of  bodies,  tf  two  men  pull  a  rupe 
they  strain  it  and  tlie  more  they  pall  the  more  it 
naald  to  be  strained.  Straining  is  not  the  same  as 
stretching,  for  the  same  term  would  be  used  for  a 

a  post  the  post  is  strained.  The  word  stress  seems 
to  be  commonly  used  when  used  at  all,  with  the 
>ame  meaning  ni>  strain.  But  it  cannot  be  said 
Hut  I  he  rope  or  the  post  is  stressed,  for  the  word 
stress,  although  once  used  as  a  verb,  now  has  a 
very  awkward  look  and  sound.  Fur  the  ordinary 
purposes  of  ordinary  language  strain  is  employed 
to  denote  an  idea  tolerably 


It  lean  old  saying  that  a  problem  throughly 
understood  is  half  solved.  The  proper  selection 
and  consistent  use  of  technical  terms  in  applied 
mechanics  undoubtedly  is  of  great  assistance  in 
imparting  clear  ideas  of  the  relation  uf  forces  In 
the  questions  investigated.  Let  it  be  understood 
that  stresses  and  (trains   are  both  forces,  the 
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PERSONAL. 


But  when  forces  are  studied  with  exactness  care 

80  stress 
at  tb. 

head  of  whom  we  may  |*I  Ksnkine.  define  stress 
as  a  force  exerted  between  two  bodies  or  parts  ot 
bodies,  of  the  nature  of  a  pull,  ptiah,  bend 
twi»t.    Ami  Htrain  they  define  to  be  the  change  of 
Somj;  Ih<i  THrsua.''— In  our  last  issue  we  pub- ,  shape  »r  deformation  produced  by  the  said  «tr» 

Thus  wlien  a  weight  is  hung  on  a  rope  it  is  stressed  1 
and  strained ;  tbe  stress  is  the  wcigbt  and  the  strain 
is  the  smount  of  its  elongation.  If  a  load  be  put 
on  a  beam  the  haul  b  railed  tbe  stress  and  its  bend 
or  deflection  the  strain.  Now  it  is  proper  and 
necessary  that  technical  terms  should  be  selected 

of  shape  seem,  very  unfortunate  on  account  of  its 
conflict  witb  the  common  uae  of  tbe  word.  And 
in  general  engineers  have  refused  to  accept  tbe 
definition  of  these  writers,  and  have  continued 
to  u*e  strain  to  denote  forces  measured  in  pounds 
or  kilogram*.  No  American  engineer,  at  least, 
would  tbluk  of  saying  that  a  bar  of  wrought  iron 


Capt.  Jab.  a  Kit*  and  Mas.  Eam  1 
from  Europe  by  the  Alaska  on  the  IMh. 

J.  ViwnrT  Bkowxe,  formerly  Contractor  Chief 
Engineer  on  the  Quebec  Haibor  Imp 
and  for  the  past  year  engineer  for  t 

le  Wetland  aqueduct,  has 
id  will  devote  bis  time  in 
(which  was  awarded  to 
Lim  and  Mr.  H.Griffiths)  of  rip  rapping  the  bank:, 
of  the  Wetland  Canal  on  the  summit  level,  a  dis- 
tance of  about  fourteen  miles.  Tbe  contract 
amounts  to  some  #190.000  We  wish  Mr.  Browne 
every  success  in  his  new  work,  and  if  we  are  to 
judge  from  bis  career  of  the  pest  nine  years  in 
Canada  as  an  engineer,  success  will  surely  attend 
him  in  bis  new  sphere  as  a  contractor. 


lishod  an  nrtirln  clipped  from  the  New  York  Sun 
under  the  bending.  "Some  Ilig  Things, '*  which 
contained  a  brief  description  of  the  Kincun  via- 
duct on  tin-  Erie  railroad  extension,  and  gave  the 
name  of  the  Keystone  Bridge  Company  as  build- 
ers. The  bridge  in  question  was  built  by  Clarke, 
Reeves  &  Co.,  Phrenixville  Bridge  Works,  Phienix- '  to 
Pa.    We  regret  the  error,  especially  as  the 


NEW  PUBLICATIONS. 


always  believe  in  lightly  1 
ful  accomplishing  of  a  difficult  work. 


SI  BM  ALEb  1M  I  t  D1NO  VkkMKKS.  is  the  title  of  R 

little  pamphlet  by  Henry  H.  Ludlow,  U.  H.  A., 
which  presents  a  more  thorough  discussion  ot 
verniers  tbau  those  in  the  ordinary  text-books  and 
in  a  very  methodical  ami  scientific  manner.  The 
word  subsculc  refers  to  any  auxiliary  scale  ol  equal 


sfrraartf  up  to  its  breaking  point  ought  to  sfrnm 
twelve  per  cent,  he  would  certainly  say  that  if 
sfraised  lo  rupture  It  should  elongate  that  per 


parts,  of  which  the  vernier  is  a  special 


A  1  cent.   Stress  is  a  good 


complex  subscale  is  illustrated  which  will  enable 

In  rule  divided  lo  quarter  Inches.  lti»* 
that  in  all  measurements  for  tl 
uremeiit  of  angle*,  no  form  of  •ubscale  can 
the  vernier. 


it  i 


as  far  as  it  goes,  but 
anil  Is  not 


Qatk  Valves  a>d  Fmm  Hydrants  is  the  title  of 
a  '•  handlwuk."  compiled  by  A.  H.  Howland.  C".  E  . 
and  imbliahed  by  the  Chapman  Valve  Macufactur 
ing  Do-,  for  advertising  purposes.  It  Is  a  well- 
bound  cctsvo  volume  of  IT*  pages  of  reading  mat- 
ter, besides  many  |*gtv  of  ruled  blank-note  paper, 
lor  memoranda.  Very  naturally  ft  tells  all  that 
can  be  said  about  valves  and  hydrants,  informs 


Wit 
Watei 


Tb< 
orks 


und  Statistics  of  American 
ilished  as  a  book  of  some 


1 .000  pugc-i  next  year,  we  *uppo»c  I  bat  the  officer*  is  produced, 
of  tbe  water-worksof  Reading.  Pa..  Wheeling,  W. 
Va..  Moldle,  Ala..  Dovenport.  la..  Sun  Antonio, 
Tex.,  aud  Springfield.  HI.,  will  feel  .b^ply  ag- 
grieved and  Indignant  that  they  alone  of  the  100 
largest  cities  In  the   United    Static  should  be 


at  tbe  engineering  conventions. 
Olber  authors,  at  tbe  head  of  whom  we  may 
perttsp*  1  sit  Stoney,  define  strain  as  force  acting 
upon  a  body  tending  lo  produce  change  of  shape. 
They  aUo  uae  the  word  as  referring  to  tbe  internal 
forces  or  resists nces.  If  a  weight  he  hung  on  a  rope 
the  weight  is  the  strain  and  in  all  the  fibres  strain 
Stress  they  rarely  employ,  or  use 
svnonoroously  with  strain.  For  the  clongition  or 
of  tl*  body  tbe  term  deformation  is 
This  method  possesses  the  advantage 
of  agreeing  closely  with  common  usage,  and  the 
disadvantage  of  using  tbe  word  Htrain  with  two 


•  >inittcd  and  their  works  not  described,    Bui  if  j  quite  distinct  meanings. 

th.it  should  be  the  case  they  will  have  themselves      A  third  plan  is  to  use  tbe  word  stress  for  tlie 

si 


only  to  thank  for  the 


Mr.  Crcs-i  has  1  force  acting  on  the  body,  strniu  f..r 


jects.  and  over  one  hundred  pages  are  devoted  to 
carefully  selected  tables  and  memoranda,  taken 
from  standard  technical  **  Pocket  Books."  such  as 
Trautwine's,  Hamilton's  and  Ellis',  the  whole 
forming  a  most  useful  treatise,  which  must  com- 
mend its.  If  to  water-works  officials.  All  corres 
pondence  respecting  the  book  must  he  addressed 
to  the  Chapman  Valve  Manufacturing  Co..  at 
Indian  Orchard,  Mass. 

Hakboim  a>'I>  Esrt'.vKlKg  ON  SaXdy  Co asts.  Br 
L.  F.  Vernon- Hareimit,  M.  A..  Member  of  tbe 
Institution  of  CivU  Engineers,  Ixmdon. 
We  have  received  from  the  author  a  copy  of  bis 
paper  on  this  interesting  subject,  in  the  ahapeaf 
an  extrac  t  from  the  minutes  of  the  proceedings  of 
tbe  institution,  April  2.".,   mi.   The  paper  fills 
more  thin  thirty  octavo  pages,  and  is  illustrated 
by  three  Large  plate*,  each  containing  ten  or  moie 
figures,  and  slio»lng  the  plans  and  details  of  ten 
or  twelve  harbors,  witb  a  map  of  the  French  and 
lVJguui  coasts  from  Calais  to  Ymuvden. 

Tbe  author  alludes  in  the  outset  to  the  main  cause 
of  the  formation  of  tbe  nuineroussand-bauks  along 
the  shores  of  the  North  Sea.  near  the  Straits  of 
I  lover,  and  the  eifects  which  have  followed  inter- 
ference with  tlie  normal  flow  of  the  inshore  cur- 
rents. He  then  gives  a  succinct  description  of 
each  of  the  harbors  ot  Cal.iis,  Oravelines,  Ihinkirk, 
Nieuport  and  thlrnd,  wilh  an  account  of  the  suc- 
cessive steps  which  Jiave_bn night  them  to  their 

by  the 
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'Jrfgy^.0?*?  «W— motives,  j  was  prints.  We  consider  it  one  of  the  best  text  ttotty  is  that  figure  which  1*11).  u*  the  change  a 
XEZSS fS^^SSSX!S^S!StS I ""*' •* ^  !f  I»«  in  ""hand,  of  .11  hodT(.h.rtoro„efqu.reiDch(unit,^tionUn<l«. 
•net  I..  «l*  adopted  for  their  improvement  and  main-  our  "j*"  **«""»  •»  preference  to  any  other  work,  goes  In  length  tinder  tin?  stress  of  one  pound  unit) 


MBOM 

The  nulhor  next  makes  a  comparison  between 
jetty  harbors  and  other*.  He  refer*  to  the  inter- 
esting  example  of  the  conversion  of  a  jetty-harbor 
into  a  lance  Hi  ised  harbor,  now  being  carried  oat 
at  Boulogne,  where  an  extensive  arm  ■  to  be  In-  ' 
■  Inaed  b>  massive  ston-  breakwater*,  through 
which  two  opening*  are  to  be  left  of  about  51*1  and 
HOOft.  respectively. 

A  description  follow*  of  Madras  harW. which  ia 
i  Ited  aa  an  itiatance  of  a  harbor  situated  on  a  aandy 
const  and  inclosed  by  solid  pier*.  Its  general 
shape  does  not  differ  much  from  tltat  of  Hmilogne. 
except  there  is  but  one  entrance  at  Madras.  Thia 
entrance  is  situated  in  a  depth  of  water  of  45  ft., 
while  at  Boulogne  the  depth  at  the  entrances  will 
not  exceed  211  ft.  The  range  of  the  tide 
at  Madras  ia  oolr  fl  ft.,  while  at  Boulogne  it 
is  nearly  ten  tinieaa*  great. 

The  author  concludes  his  consideration  of  thia 
topic  with  the  statement  that,  "if  Boulogne  and 
Madras  harbor*,  ami  other  similar  harbors  recently 
constructed.  fulHIl  the  expectations  formed  of 
them,  they  will  afford  valuable  evidence  of  the 
condition*  under  which  closed  harbors  on  aandy  1 
c<»iatii  can  be  maintained  without  difficulty,  of 
which  Kingstown  harbor  furnished  formerly  the  I 
only  satisfactory  example.    The  danger  to  these 
harbors,  as  well  as  to  yetty-harWm.  consists  in  the  ' 
progression  of  the  foreshore,  as  tidal  scour  and 
dredging  are  capable  of  coping  with  the  nccumu- 
Lationa  inside." 

Tbe  subject  of  estuaries  is  next  taken  np  and 
illustrations  of  the  author's  views  arc  given  from 
the  mouth  of  the  Actour,  the  Seine,  the  Mass,  the 
Mersey,  the  Scheldt,  the  Tyne. 

The  "discussion'  which  follows  is  very  Interest- 
ing, having  been  participated  in  bv  many  engi 


The  work  is  scarce,  but  it  would  bear  reprinting. 
Respectfully  yours, 
Jobs  T.  HlLTOX.  City  Surveyor. 

SPIRAL  CXTIVE8. 
8.  P.  R.  R.,  Nrw  rir.RK.trrrows.  pA. 

1-  0 iron  ESOISEERINO  NEW*. 

Dear  Sir:  A  curve  of  the  second  degiee  cannot 
he  laid  out  between  points  fl  and  0  without  It 
Its  general  heing  symmetrical  to  axis  A1K  BAC  being  an 
isosceles  triangl-.  and  line  AD  bisecting  angle 
BAC. 

But  aa  tha  spiral  curve,  demonstrated  in  the  ar- 


ticle of  your  Issue  of  March,  is  not  a  curve  of  the 
second  degree  but  of  a  higher  degree.  It  can  be 
fulfill  such  conditiona 
menl  r*in  he  tried  with  a  spring  or 
any  elastic  sulxsUncc. 
Finally,  the  best  proof  of  the  statements  in  the 
ltsb.    On  the  whole,  this  v.lume  of  mnre  than  one  enunciation  of  the  spiral  curve  at  that  it  should  be 
hundied  pages  may  lie  deemed  a  must  instructive 


neers  of  distinction,  such  as  Brown.  Thorowgood,  I  run  In,  and  not 

Hawk  thaw,  kednuin.  Hutton.  Coode  and  others        , „  '  , 

The  same  may  be  aaid  of  the  ••correspondence."     An  experlme 
the  names  of  some  of  the  contributors  being  those 
<rf  expert*  of  several  nationalities  beside  tl..  Eng- 


addition  to  the  literature  of  the  dav  on  tbe  very 
important  subjects  of  which  it  treats". 

The  same  author  has  also  recently  published  a 
treatise  on  rivers  and  canals,  relating  to  the  con- 
trol and  Improvement  of  rivers,  and  to  the  design, 
construction  and  development  of  canals.  This  ap- 
pears aa  an  octavo  volume  of  830  pages  with 
another  volume  containing  21  large  plates. 


00RRESP0NDEM  OE. 

PRESSURE  OF  EARTH  ON  BURIED  STRUC- 
TURES. 

N«w  Yore,  Nov.  1«.  I8S2. 
Editor  Emoinkkhiso  Sews: 

Will  you  or  some  of  your  readers  throw  some 
light  on  the  subject  of  pressures  of  earth  on  buried  I  "^Tl  tin,  ms^lasllnnt  ■VtBlduwtosT 


laid  out  In  the  Held,  as  directed  in  theartich'.  when 
it  will  he  found  to  !>n  n  practical  success. 

W.  a  Fry. 

 in 

THE  ST.  ANNE'S  RIVF.R  BRIDGE. 

Toronto.  Canada.  Nov.  18.  1W2. 
Editor  KaoisEEKUfti  News: 

The  contract  for  the  bridge  superstructure  over 
St.  Anne's  River,  un  the  Quebec  &  take  St.  John 
Railway.  P.  Q..  was  closed  by  the  Board  on  the 
7th  inst.,  with  the  Toronto  Bridge  Company, 
represented  by  Job  Abbo't.  iTeshlent  and  Engi- 
neer. The  clear  span  is  231  ft.,  ami  the  bridge 
will  be  built  with  steel  upper  churds.  posts,  floor 
beams  and  stringers;  the  tension  member*  being 


structures,  for  instance,  culverts,  or  inform 
where  I  shall  look  for  such  light,  and  oblige. 

A  Sl'RSCRIBER. 


BROCK'S  BRIDGE  TRUSSES. — CORRECTION. 
840  8oitb  TwrvrY-KiRsT  Street,  ) 
IIiilapkli-hia.  Nov.  IS,  1S9S.  \ 
Editor  V'munikeim,  News: 

In  the  letter  of  mine  that  you  printed  lu  F.soi- 
SEEJUMO  News  last  week,  the  words  "  low  strung" 
'  lost  line),  should  have  been  "  bow  string." 

Respectfully  yours,      Thou.  M.  Ci.f.pmssx. 

IKON  BRIDGECOMPLETEP. 
Thk  Cl.AUEE  BRttXtE  Co.,  ) 
No.  7  SotiTB  Street,  J. 
Baltimore.  Nov.  IB,  1H22.  i 
Editor  Esoineerimi  News: 

We  have  just  completed  a  large  Iron  bridge  over 
the  Savannah  Mirer  for  the  Charleston  &  Savan- 
nah Railroad.  There  are  six  fixed  spans  of  144  ft. 
and  a  draw  span  of  198  ft.,  making  u  total  length 
of  1,080  ft.  We  luivo  other  large  contracts  on 
'aind.  Your*  very  truly, 

The  Clarke  Hridok  Oo. 

FLINTS  SURVEYING. 

City  Surveyor's  Office,  i 
Patersox,  N.  J..  Nov.  fl,  1883,  | 
KdItor  Exoi.veeri.mi  News; 


N.  S.  As  you  have  heretofore  credited  this  work 
to  Clarke,  Reeves  ft  Co..  Philadelphia,  kindly  in- 
sert above  and  oblige. 

Yours  truly.         Job  Ardott. 

WHICH  IS  m 
Backwoods.  Canada.  Nov.  8th,  1882. 
Editor  F.m ilneerikg  News  : 

In  last  week's  issue  J.E.  Casthergh.draughtsman. 
asks,  "  Engineers  whnl  is  your  opinion,"  on  a 
portion  of  Mr.  Train  wine's  hook. 
I    As  the  book  ia  iu  it*  --sixteenth  thousand,"! 
I  think  there  can  lie  no  two  opinions  as  to  its  mer- 
i  its.    I  bate  read  the  portion  alluded  to  and  never 
!  thought  It  either  a  "  mathematical  failure  or  practi- 
cal absurdity."  Truly, one  either  must  be  hypercriti- 
cal or  else  de&lrious  of  a  little  cheap  notoriety,  to 
make  so  "  much  ado  about  1  nothing  or  (X*  ■ 
Engineers,  what  ore  your  opin  ions  on  thlsr 

Ibsmcctfully  yours,  H.  L,  P. 

WHICH    18  IT? 
Waskikuton,  D.  C,  Nov.  8th.  1893. 
Editor  Kmiisekrino  News  : 

In  response  to  Mr.  J.  E.  Caetberg's  inquiries  In 
No.  44  of  KsolNKRRUtu  News,  I  would  like 
answer  tluit 
"  shorten  it 


of  weight. 

Take  few  instance  a  "  .-ronoAr "  iron  bar  1  ft. 
long,  one  square  inch  crosa  section  suspending 
I  lb.  As  the  modulus  of  elasticity  for  tension  is  say 
27.0ao.()00  lbs.  it  means  that  the  above  bar  is  ex- 
tended or  lengthened  .  „,',,„,  of  a  fi»4  <of  its 
length)  under  the  given  conditiona  :  therefore  It  Is 
evident  that  if  I  would  suspend  27.000,000  lbs. 
from  that  bar  it  would  !><•  extended  one  foot.  Its 
total  length  would  now  he  two  feel  or  twice  Its 
original  length. 

Likewise  in  case  of  compression,  'moilulua  of 
elasticity  being  the  same  as  for  tension),  if  a  weight 
of  oar  lb.  Is  pressing  on  the  above  bar  it  will  he 
compressed  ,,.•'■■•(  of  a  foot.  If  then  a  load  of 
27.000,000  lbs.  is  put  on.  it  would  evidently  oora- 
|>ress  the  bar  1  ft.  or  in  other  words  would  reduce 
it  to  nothing  or  aero. 

But  It  is  evident  that  In  neither  case  such  is 
possible:  it  is  merely  a  theoretical  deduction; 
moreover  under  the  assumption  that  in  either  case 
and  under  that  excessive  load,  the  bar  would  not 
alter  its  cross  section  nor  be  destroyed. 

Your  inquirer  is  tlierefore  wrong  in  calling 
••and  shorten  it  to  xero  or  0",  "a  mathematical 
failure"  it  is  not  a  mathematical  but  jo-arfioo/ 
fttduie  and  physical  impossibility. 

Hoping  that  the  above  explanation  is  satis- 
factory to  him  aa  regards  the  point  In  question. 
I  remain  Respectfully. 

E.  Sf-HsTITT. 
EARLY  LOCOMOTIVES, 

Naw  YOU.  Nov.  in.  18W. 
Editor  Knuixrekino  Newb  : 

The  statement  in  your  last  issue  that  Mr.  Touoey 
has  been  succeeded  as  Superintendent  of  tl*»  New 
York  Central  R.  R.  is  incorrect,  aa  he  informed 
me  to-day.  in  his  office.     He  has,  however,  ap- 
pointed Mr.  Franklin  as  Depot  Master, 
i    I  ant  reminded  in  this  connection  of  the  first .  «- 
,  perum-nt*  made  with  coal-burning  looomotivea 
,  on  the  New  Haven  R.  R.  by  Win.  E.  Worthen. 
Esq.,  who  was  then,  1858.  Vice-President  and  En- 
gineer. 

Mr.  Whistler,  as  superintendent,  brought  from 
the  Baltimore  &  Ohio  R.  IL  two  of  their  camel 
buck  freight  engines  fur  trial  on  the  New  Haven 
road,  and  it  was  my  pleasing  ami  instructive  duty 
to  ride  on  the  night  freight  train  Un  Franklin,  con- 
ductor) from  New  York  to  New  Haven  and  re- 
turn to  gauge  the  water  in  Hie  tank  at  each  station 
and  weigh  tbe  coal  (Cumberland  I  used  on  each 
round  trip. 

These  clumsy  machines  curried  teiou  along lltcir 
course.  The  exhaust  scattered  live  rsnl*  far  and 
near,  to  the  great  danger  of  fences,  bridge*  and 
buildings,  as  well  as  clothing,  and  although  the 
tefts  showed  superior  traction  power,  they  were 
soon  laid  by.  xupplsntwl  by  more  modem  coal 
burners.  John  Avery. 


THE  HISTORY  AND  STATISTICS  OF  AMERI- 
CAN WATERWORKS. 

Kf  J.  .IAXE*  R.  fROES.  M.  AM.  Hot.'.  C.  K. 


(CoHfiitiMvf  /row  pagr  887.) 
COCCYlt. — ST.  JOSEPH,  MO. 
St.  Joseph.  Missouri,  in  lat.  89'  45  N.  long.  M* 
S3'  W. .  is  on  the  Missouri  River.  Tike  bluff  at  thia 
point  recedes  about  5  miles  from  the  river  bank, 
and  the  city  is  on  the  "  bottom  "  lands.  It  waa 
settled  in  1  Kt:t  by  Joseph  Robidoux.  and  incorpor- 
ated aa  a  city  in  18ThI. 

Water-works  were  built  by  a  private  company  in 
1880,  after  plans  and  under  superintendence  of 


Mr.  Trautwine  Is  correc  t  as  regards 
to  xero  "  as  a  comparison  with  but 
After  reading  your  article  on  "  Early  American  j  text  hook  on  mechanics  will  show.  YeW  offer  the 
Bsoka  on  Surveying,"  in  your  issue  of  Nov.  4, 1  re-  I  following  practical  illustration  of  the  "  theoreti. 
ferred  to  my  edition  of  ••  Flint  <m  Surveying,"  and  cal 
found  that  it  was  printed  at  Hartford  in  IMS,  or  elasticity, 
six  years  later  than  you  supposed  the  last  edition  j 


John  W.  Itiultetfurd.  i '.  E..  taku.-g  the  supply  from 
the  Missouri  Rivcr.at  i  point  3  miles  from  the  city, 
to  |  across  a  neck  of  land  Hit  10  miles  above  the  city 
by  the  course  of  the  river.  Two  Worthiogton 
duplex  steam  pumps,  Bicw  of  3,1100.000  gallons  ca- 
pacity lift  the  water  820  ft.  through  1,108  It.  of  18 
in.  cast-iron  pipe  into  a  reservoir  in  excavation  and 
embunkiueul  with  the  inside  slopes  lined  with  one 

action  of  a  weight  equal  to  the  modulus  of  :  ot  b^k,  nu  ""a"*'      •»     «'  poddle.  After 

4H  hiairs subsidence,  ins  draw  n  into  another  reser- 
voir whence  it  is  distributed.    The  efllnnnt  main 
As  lie  maybe  well  awn  re  the  modulus  of  clan-  to  the  city,  V,i  miles,  is  SO  ill.  and  there  arc  84 
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diameter,  with  212  Ore  hydrants,  182  gates  and  K  to  4  In.  diameter,  of  cast  iron,  and  some  wrought 

The  city  1  ■ 


mile*  of  cast-iron  distribution  pipe  of  20  to  4  in. 
diameter,  with  212  Ore  hydrants,  182  | 
553  taps.  There  are  27  meters  in  use. 
pay.  annually  |I00  for  eact 
and  $80  for  each  above  that  i 
are  of  lead. 

Toe  population  in  1*80  <ru  82.484.  The  daily 
consumption  in  1882  is  2.500,000  gallons. 

Tins  capital  stock  of  tbe  company  Is  $400,000. 
The  works  hare  cost  $810,000.  The  bonded  debt 
is  $400,000,  at  A  per  cent.  The  expense*  and  re- 
ceipts are  not  furnUhod  for  publication. 

T.  J.  Clew,  Jr.,  is  Secretary,  and  Tneo.  W.  Da- 
vis the  Superintendent, 


Tbe  force  maiu  is  10  in.,  and  the  distributing;  main  sons  bad  to  be  filled  in  with  concrete  so  Ibat  the 

piers  could  rest  on  tbe  rock  and  ootid  masonry. 
The  fiiwrr  I  lie  caisson  was  sunk  the  greater  was 
the  atmospheric  pressure,  and  when  the  vast  pier 


pipe,  witb  42  Bre  bydrnnu,  II  Rates  and  400  taps. 

Serricepipesare  of  lead.   The  population  in  18*)  touched  the  river  bed  the  pressure  was  17  . 
was  3,277.   The  daily  consumption  is  not  kuown.  1  to  the  square  inch,  exclusive  of  the  11  pounds 


MXVVI1L  — cT>S«TA(ITt.«f«,  mill. 
Constantine.  Michigan,  in  lat.  It'  33  N..  long. 
W  41  W..  is  on  level  ground,  on  th.'  St.  Joseph 
River.    Settled  in  18*  it  was  incorporated  in 
1861. 

Water-works  were  built  by  the  village  in  1878, 
taking  the  supi>ly  froin  Fawn  River,  a  tributary 
of  tbe  St.  Joseph,  a  dam  across  which  affords  a 
water-power  of  13  ft.  head,  one-twelfth  of  which 
is  owned  by  the  village  and  is  used  to  drive  a 
double-acting  inimp  which  forces  water  directly 
into  tbe  mains.  The  ordinary  pressure  is  23  lbs., 
and  the  fire  pressure  120  lbs. 

Distribution  to  by  4  miles  of  Wyeknff  wooden 
pipe,  of  from  10  to  4  in.  diameter,  with  27  fire 
hydrants.  18  gates  and  41  laps.  Service  pipes  are 
of  sTdvaiiizcd  iron. 

'file  |Ktpulutioii  in  1HH0  were  2.100.  The  con- 
suinptlitu  is  not  stated.  The  works  have  cost 
$20,300.  Tbe  bonded  debt  is  $10,000.  at  3  per  cent, 
interest.  The  expenses  in  1WI  were  $230.  Host 
of  tbe  distribution  pipe  were  not  laid  until  1882,aDd 
the  revenue  is  not  yet  fairly  established.  The 
works  are  managed  by  the  village  council. 

CtXHX.— CAM.BHJS.  PA. 

Carlisle,  Pennsylvania,  in  Int.  12  N.  lung.  77' 
W.  is in  a  broken  and  rocky  region.  It  was  settled 
about  1750  and  iiRorporated  as  a  borough  in  1782, 
and  the  charter  amended  in  1814. 

Waterworks  were  built  by  a  private  company  in 
1834  after  plans  of  A.  T.  Smith,  taking  the  supply 
from  Conodguinnct  Creek  three  utiles  from  the 
town.  A  dam  acruu  the  stream  furnishes  power 
to  drive  a  Leffel  turbine  of  fl  ft.  diameter,  with 
4>j'ft.  head  and  fall,  operating  a  horisontal 
piston  pump  of  800,OU>  gallons  daily  osparitv, 
made  by  F.  Gardner,  which  lifts  the  water  12S  ft. 
through  8  in.  cast-iron  pipe  to  two  reservoirs  built 
in  excavation  and  lined  with  brick  masonry,  each 
124  by  122  ft.  and  12  fl.  deep,  on  a  hill  midway 
between  tbe  pumps  and  the  town,  and  74  feel 
above  the  town. 

Distribution  is  by  13  miles  of  cast-iron  pipe  of 
8  in.  diameter  from  the  reservoir  to  the  heart  of 
the  town,  and  the  rest  from  8  to  2  in.  din  meter, 
with  «l  fire  hydrants.  2D  gates  and  580  taps.  Lead 
service  pipes  are  used. 

In  the  winter  of  1861-2  a  Dean  Brothers'  steam 
pump  was  added  to  the  pumping  works. 

The  capital  stock  of  tbe  company,  which  supplies 
both  gas  and  water,  is  $42,025.  Tbe  Borough  own* 
ow-third  of  the  stock,  and  electa  tbree  of  tbe  nine 
directors.  Prior  to  1882  no  charge  was  made  for 
water  for  public  uses,  but  it  is  now  proposed  to 
charge  the  borough  $350  per  year  for  use  of  fire 
hydrant*. 

The  imputation  in  1880  was  8.198.  The  daily  con- 
sumption is  123,000  gallons.  The  bonded  debt  is 
$20,000  at  8  per  cent,  intnrest.  The  gas  and  water 
works  have  together  corn  $90,800.73.  The  expenses 
of  maintenance  for  the  year  ending  May  1.  1883, 
chargeable  to  water  account,  were  $1,808.19,  and 
the  receipt  from  water  rents  $»,m00. 

Mm  O.  r~ 
dent, 

(XXTCX. — WBXXflVlLLK,  O. 

Wellavilte,  Ohio,  in  lat.  40'  80  X.,  long.  Hi"  80' 
W.,  is  on  the  Ohio  Hirer.  The  town  is  on  tbe 
"  bottom  "  kinds  and  surrounded  by  hills  rising 
from  300  to  300  ft.  above  the  river. 

Mettled  in  1822.  it  was  incorporated  in  1829. 

Water-works  were  built  by  the  city  in  1881,  after 
plans  of  Edaburn  &  Cooper,  and  under  superin- 
tendence of  John  A.  Ueorgr.  taking  the  supply 
from  the  ground  water  below  the  bod  of  the  Ohio 
Kivcr.  A  crib.  12  by  16  It.  and  10  ft.,  deep  made  of 
oak  limbers  8  by  10  in.,  is  sunk  in  the  river.  100 
ft.  from  the  shore.  In  the  bottom,  eleven  4-in. 
cast-iron  pipes.  12  ft.  lung,  perforated  for  a  ft. 
from  the  lower  end.  and  the  end  closed  with  a 
pointed  wtxxtrn  plug,  are  driven  10  ft.  into  the 
sand  and  gravel.  Through  these  pipes,  which 
project  upward  two  ft.  into  the  crib,  the  water 
flows  into  the  crttt  and  is  conveyed  to  the  suction- 


Iron  of  2  to  1  In.  diameter.   There  are  0  miles  of 
vitb  42  fire  bvdrani 
erripesare  of  lead.  The 
,377.   The  daily  coi 
Tbe  works  have  cost  $00,000,  which  is  the  bonded 
debt  at  8  per  cent,  interest. 

No  statements  of  expenses  and  revenue  hsvc  yet 
been  made. 

The  works  are  managed  by  three  trustees.  I).  I> 
Davidson,  one  of  the  trustees,  i*  the  secretary. 
CtX'CXJ .  — JAMESTOWN,  X.  V. 
Jantertnwn.  New  York.  In  lat.  42  8  N.,  long. 

79  15 .  W  „  is  at  the  outlet  of  Chautauqua  Lake,  on 
bills  rising  from  the  stream  to  a  height  of  about 
200  feet. 

Settled  in  1810,  it  was  inrnriHiriitcd  tin  a  village 
in  1827. 

Water-works  were  built  in  IH82foru  private  com- 

IKiny.  by  the  Holly  Manufacturing  Company,  tak- 
ng  the  supply  from  a  well,  21  ft.  diameter  and  21 
feet  deep,  connected  by  100  It.  of  18  in.  pipe, 
with  a  basin  80  by  120  ft.  In  the  bottoms  or  these 
wells  are  driven  twelve  3  ui.  pipes  to  a  de|>th  of 

80  feet,  through  w  hich  the  ground  water  flows  lu- 
to  the  wells.  A  Holly  engine,  with  four  pumps  of 
0  in.  bore  and  27  in.  stroke,  pumps  directly  into 
the  mains,  with  an  ordinary  pressure  of  80  lbs., 
and  fire  pressure  of  130  lbs.  at  the  pumps.  The 
highest  fire  hydrant  Is  165  reel  above  the  pumps. 

Distribution  is  by  18  miles  uf  cast-iron  pipes  of 
from  16  to  4  in.  diameter,  with  100  fire  hydrants 
89  gates  and  875  taps.  Three  meters  are  used.  The 
village  pays  $80  per  year  for  each  fire  hydrant. 
Service  pipes  are  of  wrought  iron  coated  with  cual 
tar. 

Tbe  population  in  1880  was  9.833.  Tbe  dally 
consumption  is  not  yet  determined. 

The  capital  stock  of  the  company  is  $13O,0C0. 
The  works  have  coat  $140,000,  and  I  hero  is  a 
bonded  debt  of  $100,000  at  6  per  cent. 
A.  F.  Kent  is  the  Treasurer  and  So 
(to  rk  ClljmsUBD.) 

CORHMTtONS  ANI>  A  PDITIONS.— Nov.  4.  p.  881, 
Qnnnwon,  (.'of, — Statistics  furnished  by  D.  J.  Mr* 
Canne,  Superintendent,  who  designed  tbe  works, 
differ  from  those  |ireviouely  furnished  by  C.  R. 
Oray,  Jr.,  In  the  following  points:  A  wing  dam  of 
Umber  and  stones  diverts  the  water  of  toe  river 
Into  a  conduit  12  by  20  in.  Inside  and  2,700  ft. 


ambient  atmosphere.  It  gradually  increased,  and 
when  the  east  caisson  touched  the  rock  on  the  28th 
day  of  February.  1870,  the  pressure  wn>  43  |iounds 
to  the  mluan-  inch,  and  by  tho  rise  of  the  river 
duriug  the  month*  nf  March  and  April  it  was  in- 
creased still  more,  the  pressure  bring  30  pounds  to 
the  square  inch  ou  April  12.  As  no  great  a  press- 
ure or  air  could  not  be  otherwise  than  injurious 
to  the  men  at  work  in  the  caisson,  tbey  wrroamly 
worked  for  two  bourn  when  they  were  relieved  fi  r 
two  hours,  and  this  was  kept  up  for  12  hours,  so 
tbat  they  were  in  the  chamber  but  nix  hours  a  day. 
After  tbe  caisson  of  the  east  |der  had  been  sunk  13 
ft.  in  the  sand,  and  the  pressure  had  reached  34 
pounds  to  the  square  inch,  the  men,  after  coming 
out  of  the  air-chamber  into  the  air-lock,  or  after 
leaving  the  air-lock  and  returning  to  the  normal 
atmosphere,  commenced  to  suffer  very  severe  psins 
in  the  arms  and  legs,  and  sometimes  shooting 
I  pains  in  tlie  back. 

When  the  caissons  had  sunk  to  a  greater  depth, 
und  there  was  a  pressure  of  34  lbs.  to  the  square- 
inch,  the  men  became  more  srriutisly  affected,  so  tut 
'  with  violent  epigastric  pains,  others  with  paresis, 
and  still  more  with  slight  paraplegia,  of  which 
they  generally  recovered  in  24  or  48  hours.  Some- 
times the  paraplegia  was  more  erven-,  and  some  of 
the  men  were  Ink  en  with  still  more  serious  symp- 
toms. Notwithstanding  the  existing  naraly  sis, 
some  of  tltem  complained  of  violent  pains  about 
the  middle  of  the  spine  and  radiating  in  every 
direction  of  the  lower  half  of  the  body.  As  soon 
an  cases  happened  means  were  devised  at  the 
bridge  to  relieve  the  suiferetn  If  possible,  even 
temporarily,  and  afterward  they  were  sent  to  tbe 
I  City  Htopilal.  Tbe  first  case  sent  to  the  hospital 
was  on  the  1.3th  of  February,  1870.  Some  died 
shortly  after  their  arrival  at  the  hospital,  and  soma 
after  a  sojourn  there. 

After  tbe  recurrence  of  nuch  facts  and  acci- 
deuta.  physicians  were  called  at  the  bridge  to  see 
tbe  uicn  at  work,  when  taken  sick,  which  was  gen- 
erally the  case  when  coming  out  of  the  air-lock, 
or  after  returning  into  tint  normal  atmosphere. 
None  were  taken  sick  in  the  air-chambers,  and  the 
sufferers  were  generally  taken  In  a  few  minutes  to 
one  hour  after  they  returned   into  the  normal 


—   - '  -   "  uue  in  mi  natvi  hicj  irraincu    into  me 

long,  made  of  red  spruce  lumber  with  tongurd  and  atmosphere,  and  in  two  cases  only  did  it  occur  in 
grooved  joints  \<ut  together  w  ith  coa!-tar  pitch.  |  tjiesir  lock,  an  soon  as  the  door  opened 


This  leads  to  tbe  pump  well,  IB  by  10  ft.   Tbe  .  minUal  attr 
Worthlngton  compound  engine  has  oteaut  cy  lin-  ■,  cahson 
ders  of  12  and  18  in.  and  water  cylinder  of  10'  ,-in,  1 
diameter  and  10-in  stroke.    The  high-|*rcr*ure  en 


usphere 


opened  into  the 
and  not  in  the  air-chamber  or 


gine  bas  16-in.  steam  and 
of  10-iu.  stroke.  Water  1 
tank  of  red  spruce  plank,  I 
lite  hillside  185  ft,  aliove  th 


ptiuiii 
Uiibv;' 


water  cyllnd 
id  183  ft.  into  a 
3.000  gallons  on 
In  the  distrilm- 


Jobn  O.  Heiser  is  the  Secretary  and  Snperinten 


tion  the  company  have  laid  rtcently  4.000  ft.  of 
wrought-iron  pipe.  There  are  86  fire  hyilrants,  10 
gates  and  60  taps.  The  city  pays  $101)  iter  year  for 
each  hydrant.  The  daily  cotimimptitm  in  ,10,000  : 
gallons.  The  works  have  cost  $200,000.  The  op- 
erating expenses  are  now  $167  per  month. 

The  receipt  of  statistic*,  as  follows,  is  acknuwl- 
withtluuiks :  From  J.  W.  Rutherford.  C.  K.,  staii.-- 
tirs  and  water  ratea  of  the  water- works  of  St. 
Joseph.  Mo.  From  Thomas  Uarrijoo.  Village  Re- 
corder, statistics  of  the  water-works  of  Con- 
stantine, Mich.  From  1).  D.  Davidson.  Secretary 
W.  W.,  statistics  of  the  water-works  of  Wellsville. 
Ohio.  From  J.  U.  Heiser.  Superintendent  (las  and 
Water  Co.,  statistics  of  tbe  water-works  of  Carl- 
bile,  Pa.  From  f .  F.  Davis,  statistics  of  tbe 
water-works  of  Coatsville,  Pa.  From  A.  F.  Kent, 
Secretary  and  Treasurer  sta'-intics  and  water  rates 
of  the  water- works  of  Jamestown,  N.  Y.  From  D. 
J.  McCanne,  Superinttudent  startstics  and  water 
of  the  water-works  of  Gunnison.  Colorado. 


TnE  CAISSON  DISKASE. 


I  front  the  HI .  I  .mils  Wobe  PenMcrsl.  Sept.  ':7  | 
The  sufferings  of  Chief  Engineer  Roebling.  of  i 
the  East  River  bridge.  New  York,  from  the  cats- 1 
son  disease,  recall  to  mind  the  trouble  that  was  ex- 
perienced here  in  the  Imilding  nf  the  structure  . 
across  tlie  Mississippi,  when  the  men  employed  in 
the  rjonstrurtion  were  stricken  down  with  the  ; 
malady.   Three  of  the  four  piers  of  the  St.  Umia 
bridge  ant  in  the  river,  and  had  to  be  built  or 
made  of  very  thirk  iron  with  an  air 


To 


Dr.  Jawinet  was  placed  in  charge  of  the  men 
at  work  in  the  air-chambers  April  I,  1870.  He  bad 
descended  into  tbe  caijeon  several  times  before 
with  other  gentlemen,  und  experimented  upon  tbe 
effect  upon  himself  and  others,  and  knew  the  ex- 
haunting  effrcta.  On  one  of  his  vinits  to  I  lie  cnil- 
snn,  Feb.  28,  be  remained  two  I  tours  and  forty-flvu 
minutes  in  the  air-chamber.  Tin-  cainaon  had 
:  then  touched  rock.  aDd  was  93  ft.  below  the  river 
surface,  ami  the  pressure  of  the  air  was  43  |>ounde 
to  the  xquare  inch.  The  temperature  in  the  nor- 
mal atmosphere  was  84  ;  at  the  bottom  <»r  the 
.haft  it  was  48  .  It  rose  to  68"  when  the  doctor 
entered  the  air  Ixk.  and  fell  again  to  43*  on  enter- 
ing the  air-chanihcr.  His  pulse  rose  from  82  beats 
to  the  minute  to  102  in  tbe  air-lock,  but  again  fell 
back  to  82  in  the  alr-i-hanibcr.  Ilia  respiration 
wan  21  per  minute.  After  leaving  the  caismm  and 
returning  to  the  top  of  the  pier  his  pulse  rose  to 
110  beats  per  miotitc.  He  bail  to  rest  several  times 
going  up  the  stairs,  so  exhausted  was  he,  and  he 
abntnt  fainted  when  he  reached  the  top  of  the 
pier.  II  was  with  tbe  greatest  difficulty  that  be 
managed  to  reach  home,  and  when  he  did  lie 
fainted  several  times,  and  lay  for  hours  in  a  help- 
less condition,  suffering  the  most  acute  pains.  He 
was  paralyzed  and  unable  to  move  himself.  He 
took  frequent  dosos  of  Jamaica  rum,  beef  tea,  and 
also  used  ice.  After  several  hours  Buffering  the 
pains  began  to  leave  him.  and  be  slept  a  little.  It 
wan  a  week,  however,  before  he  had  fully  re  cov- 
ered his  strength. 

On  taking  charge  of  the  men  he  had  their  tune 
changed  so  that  after  working  two  hours  they 
would  be  given  three  hours'  rest  before  returning 
to  the  caisson.  They  still,  however,  continued  ttt 
work  six  hours  per  day.  the  only  change  being  an 
hour's  longer  rest  alter  each  interval  of  work. 
The  men  were  made  to  remaiu  18  minutes  in  tbe 


mCT' 
Tw 


Two  Worthrngton  duplex  steam  pumps,  of  Wt 
In.  steam  and  I0'4  in.  water,  cylinders  of  10  in. 
stroke,  lift  the  water  334  ft.  to  a  reservoir  built 
in  excavation,  Willi  the  bottom  covered  with 
broken  stone  on  20  In.  of  c-lay  puddle,  and  the 
slopes  lined  with  4  iu.  of  brick  on  13  in.  of  middle. 
It  is  circular,  with  bottom  diameter  100  ft,  and 
diameter  at   flow  line    17li  ft,  above  bottom 


descended  a  flight  of  circular  flairs  in  a  shaft  in 
the  centre  of  the  pier.  On  arriving  at  tbe  bottom 
of  the  pier  they  entered  what  is  known  as  the  air- 
lock by  a  door  at  (he  north  side  of  the  «hafL  The 
air-Lock  was  a  cylinder  6  ft.  in  diameter  and  6  ft. 
high,  made  of  very  thick  iron.  Hnddes  the  door 
leading  to  U  from  tbe  shaft,  then1 
door  at  the  east  side  of  it  tlutt  led  Into  the  air 
chambers.  After  thebed  of  tlte  riverwas reached, 
men  worked  in  the  caissons  at  clearing  away  the 
•and  anil  earth,  so  that  the  piers  could 


the  men  air-lock  before  Altering  the  air-chamber,  and  sight 


minutes  in  the  air-lock  again  before  returning  to 
tlu*  outer  atmosphere.   This  was  giving  them  a 
minute  to  every  eux  pounds  of  pressure  going  in 
and  a  mimi  c  to  every  six  pounds  of  pressure 
coming  out.    A  Anating  hospital  was  arranged  at 
the  east  pier,  and  the  men  were  taken  to  it  as  soon 
was  another  ns  stricken  down,  and  attended.  No  case  occurred 
under  hb  system  until  April  4.     It  i 
that  the  men  suffered  greatly  fr 
It  was  also  observed  that  whenever  a  man  took 
.sick  immediately  after  leaving  the air-ehamlyn. 
1 1  - 


piem  could  rest  on  j  .. 

lP2ft.   The  pressure  In  tbe  turn  is  180  to  ISO  lbs.  |  solid  reck.   Once  the  ruck  was  reached  tbe  cais- 1  his  pulse  was  95  to  1 15  per  minute  and  very  feoWe- 

Digitized  by  Google 


November  IP,  1882. 


AMERICAN  CONTRACT  JOURNAL 


401 


Wheu,  however,  it  happened  that  they  did  not 
take  lick  until  a  lapse  of  90  minutes  or  longer. the 
pulse  was  very  slow,  often  being  aa  low  as  60  per 
minute.  In  bosh  oases  they  wore  covered  with 
oold  profuse  perspiration.  In  most  of  the  serious 
case«  the  lags  were  cold  and  the  skin  c tammy. 
Tlw  temperature  was  otherwise  unchanged.  The 
face  was  pale  and  livid  and  the  lips  discolored,  but 
the  pupils  remained  unchanged.  After  the  patient 
had  been  lying  down  Ave  or  ten  minutes  at  perfect 
rest,  with  his  legs  more  elevated  than  his  bead, 
this  all  changed. 

Dr.  Jam  I  net  directed  that  the  workingroen,  aa 
soon  aa  they  came  up  from  the  air-chambers, 
uld  rest  and  keep  quiet  fur  an  hour,  and  if  any 
I  taken  sick  his  treatment  was  as  follows:  The 


patient  was  put  in  bed.  lying  on  his  back  or  right 
Hide,  the  hesaf  low-level  with  the  body-tin.  leg* 
stretched,  the  feet  elevated  at  least  one  foot  above 
the  head,  and  all  clothing  loosened.  He  proscribed 
half  an  ounoe  of  the  following  cordial,  which 
always  relieved  the  violent  epigastric  pains: 
K.  Rpirltus  Jsmslcenst*.  rill  rhilaounca. 
Byrupus  simples ,  »  ftiutlixincrs 
oleum  snlsl,  U.  Busldramt. 

After  taking  this  cordial,  and  from  3  to  10  min- 
utes after,  it  was  followed  by  two  tableapoonfuls 
of  beef  tea  (made  with  Liebig's  extract  of  meat  in 
the  proportion  of  one  dram  to  six  ounces  of  boil- 
ing walerj,  two  tablespuoafuli  were  given  from  S 
to  II)  minutes,  and  aa  the  patient  always  after  a 
while  complained  of  thirst,  ice  was  freely  used,  but 
no  water  or  any  other  drink  was  allowed  for  at 
least  two  hour*.  Thn  beef  tea  was  continued  reg- 
ularly: the  position  of  the  patient  was  still  adhered 
to  :  but  afterward  the  legs  were  left  in  the  most 
comfortable  position  aa  soon  aa  the  pulse  was  get- 
ting stronger  and  lees  frequent— that  la  to  aay,  for 
the  cases  where  the  pulse  was  over  95  per  minute 
and  feeble,  and  more  frequent  in  the  cases  where 
the  pub*  had  fallen  as  low  as  60  per  minute.  Then, 
and  not  until  then,  was  the  patient  allowed  to 
cliange  his  position. 

Th. 


manufactured,  and  most  of  it  delivered  at  sites  for 
erection.  Erection  is  progressing  rapidly  all  along 
the  line,  not  leas  than  6.000  tons  being  already  in 
place.  Tracklaying  is  in  progress  at  twelve  differ- 
ent points,  and  about  180  miles  of  tracks  are  laid 
up  to  this  date. 

The  building  of  passenger  and  freight  stations, 
engine  bouses,  machine  shops,  and  the  houses  and 
appurtenances  for  the  supply  of  water  and  fuel,  is 
also  being  prosecuted  with  much  vigor  at  all  of 
the  following  places:  Weehawken,  New  Durham, 
Newburgh,  Hilton.  Haverstraw,  Kingston.  Glen- 
erie.  Caukill,  Coxaackle,  ,V»w  .Scotland,  South 
Schenectady,  Coeyrnan*.  Cans joharie  and  Cana~ 
tota;  and  at  all  other  points  the  buildings  are  be- 
ing placed  under  contract  Just  aa  rapidly  as  the 
Engineering  Department  can  prepare  the  plans 
and  contract*  for  them. 

The  total  average  force  employed  on  the  work 
during  the  month  of  October  was  as  follows : 

16.800  men,  67  steam  and  compressed  sir  drills. 
16  steam  excavators,  3  dredging  machines.  Equiv- 
alent to  a  total  force  in  men  of  23.200.  In  addition 
to  which  were  employed  8.430  horse*  and  carta, 
82  locomotive  engines.  1,488  cars,  14  pile-drivers, 
derrick*,  6  steam  pumps  and  82  tug 
[re  and  scows. 


its  sovereignty  into  the  execution  of  all  it*  con- 
tracts. And  then  when  the  contractor  seeks  to 
secure  justice  in  tbe  courts,  the  government  for- 
bid* the  interference  of  the  court,  as  was  done 
during  tbe  administration  of  Buarque  de  Macedo 
If  other  proofs  are  needed  of  the  justness  of  these 
criticisms,  we  may  also  refer  to  the  action  of  the 
government  tn  the  contract  for  the  surface  drain- 
age  work*  of  this  city,  in  those  for  the  construction 
of  the  Hahi*.  Peruamhuco  and  Kio  Grande  rad- 
ways,  and  in  a  multitude  of  small  contract*  with 
which  every  one  is  familiar. 

The  only  conclusion  to  be  drawn  from  these  or. 
currence*  is,  that  a  contract  with  the 
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ressily  of  placing  the  patient  on  hi*  back 
head  low  and  the  fret  elevated  was  tot 
send  more  stimulus  to  the  brain  and  prevent  a  re- 
turn  of  syncope,  which  sometimes  happened,  and 
which,  if  repeated  in  a  state  of  exhaustion,  might 
have  had  a  fatal  termination.  And  when  the  posi- 
tion was  alternately  changed  from  the  back  to  the 
right  side  it  was  to  relieve  the  spine,  and  at  the  ( 
same  time  to  let  the  heart  resume  its  regular  func- 
tion, which  was  more  or  less  dirturbed  at  the 
time  the  patient  was  taken  sick.  No  bath  of  any 
kind  was  given  to  any  of  the  sufferers,  having 
been  positively  forbidden. 

At  first  Dr.  Jamioet  was  unable  to  control  the 
men  when  coming  up  from  work,  and  instead  of 
resting  aa  directed  tbey  would  insist  on  moving 
about,  and  many  of  them  went  ashore  and  drank 
very  freely.  Aa  a  consequence  82  cases  occurred 
between  April  4  and  April  26,  but  after  that  the 
doctor  got  control  of  the  men  and  the  cases  were 
less  frequent.  Out  of  the  28  cases  which  occurred 
during  the  sinking  of  the  east  abutment  caisson  27 
recovered  completely  anil  many  returned  to  tbe 
same  work.  The  only  death  which  occurred  was 
caused  bv  the  failure  of  the  men  to  follow  the  di- 
rections laid  down  for  the  man  working  in  tbe  air- 
chambers.  It  was  demonstrated  that  men  of  low 
or  medium  stature,  well  built,  single  and  of  steady 
habit*  stood  the  work  beat.  Dr.  Jaminet  thinks 
that  if  every  man  is  properly  examined  a*  to  hi* 
fitness  before  being  placed  at  work, 
precautions  are  taken, 
of  caasun  disease. 


NEW  YORK. 


WEST  SHORE 
RAILWAY. 


&  BUFFALO 


WEIOHKD  XT  THI  TKSTB  ClNCTNNiTI  INDUSTRIAL  EX 
POSITION,  OCTOBIB,  188!. 
It  will  be  remembered  that  permission  was  given 
the  Department  of  Scientific  and  Educational  Ap- 
pliances to  employ  a  clerk  to  record  tbe  weights  of 
men  and  woaaen  being  weighed  on  scale*  In  tho  ex- 
hibit of  the  Howe  Scale  Company.  The  *hc«ti 
containing  the  record  have  now  been  added  U| 
and  the  committee  report*  a*  follows : 

Tbe  object  sought  waa  a  determination  of  the 
average  weight  of  men  and  women,  a  fact  often 
required  by  civil  and  mechanical  engineers.  Har- 
well stales  that  the  average  weight  of  20,000  men 
and  women,  weighed  at  Boston  in  1!*4.  was — men, 
141 1,  pound*;  women,  124 J».  We  have  always 
thought  these  weight*  too  low  for  Western  people. 
The  eumlw  welahed  si  the  Tenth  UaeiasaU  Indus- 
trial KziiosiUmi  was   ZtlM 

Pouacta 

And  the  tout  wstsM  IMUH 

Nea  weistss*.  ?,**7.   weight  l.tJSsU"*" 

eearawl,  MM.  x      1.0™. IOR 

Averse**  vvsrbt  or  tana   1  i  1  CI 

Avenue  welstlt  of  womea   130. .7 

For  men  this  la  1S.5J  lbs.  higher  than  the  Boston 
average  and  fur  women  6.87  lbs.  higher. 

We  also  determined  with  reasonable  certainty 
tbe  average  weight  of  people  from  the  country,  in- 
dependently of  the  general  average.  This  wo*  ren- 
dered possible  by  tbe  excursions  that  were  coming 
here  at  various  times  from  this  and  the  adjoining 
.States,  parts  of  which  were  weighed. 

ros  osno. 

I'  in™!- 

A  "erase  «W«hlc*  Ml  wo  •»*   1*7  .IS 

Averse  eei.rU  *ri»waaA*a  was   MtUM 


THE  EAST  RIVER  BRIDGE 

At  the  Trustees'  meeting  on  the  18th,  the  con- 
tract to  furnish  an  ornamental  miling  for  tbe 
towers  around  the  promenade  was  awarded  to  the 
Composite  Iron  Company  for  O.MM.M),  H-  K. 
Porter  A  Co.,  of  Pittsburgh,  got  the  contract  for 
two  motors  at  $i,«uO. 

The  total  cost  of  tbe  bridge  up  to  the  present 
time  n  $14,045,683.86.  The  receipts  from  all 
sources  on  to  date  are  $14,072,703  16    The  out- 

aLn«»:r  *~  *™™s*  *•  «•*  ™ 

President  Murphy  reported  that  669  tons  of  steel 
had  been  received  during  tbe  month  from  the 
hdge  Moor  Iron  Company;  that  148  tons  were  on 
the  way,  and  that  700  pieces,  amounting  to  nearlv 
60  tons,  were  yet  to  be  shipped.  He  announce.! 
that  the  contract  would  be  finished  at  tbe  works 
on  tbe  14th. 
Mav 


The  construction  of  this  new  Trunk  line  con- 
tinues to  progress  very  rapidly  and  satisfactorily 
between  Weehawken  and  Syracuse,  278  miles:  alse 
on  its  branch  lines  to  Middlctown,  23  mile*:  and 
Albany,  13  miles,  making  in  all  816  miles  now 
rapidly  nearing  completion.  At  this  time  about 
83  per  cent,  of  the  graduation  and  masonry  is  com- 
nloted.  On  the  8th  inst.  the  interval  between  tbe 
last  two  '■headings"  of  the  tunnel  of  8.IW5  ft. 
through  the  Bergen  Hill,  at  Weehawken,  waa  cut 
through,  so  that  at  the  present  time  there  is  an 
opening  through  it*  entire  length,  and  only  about 
3  per  cent,  of  the  total  amount  of  excavation  in  it 
yet  remains  to  be  done,  which  will  be  completed 
curly  in  next  month.  The  average  force  employed 
upon  this  tunnel  and  it*  approach  cuts  during  the 
month  of  October  was  433  men,  M  compressed  air 
drills,  2  steam  excavator*  and  4  locomotives.  Tbe 
total  number  of  cubic  yards  of  material  to  exca- 
vate; from  this  tunnel  and  it*  approach  cuts  was 
atxiut  STB.OQO,  of  which  about  843,000  i*  now  com- 
pleted. The  Haverstraw  Tunnel,  of  1,600  ft.  in 
length,  is  entirely  completed;  aod  the  West  Point 
Tunnel,  2.640  ft.,  now  lacks  but  20  ft.  of  being 
entirely  through,  which  will  be  completed  before 
the  end  of  the  present  month.  The  small  tunnels 
at  Newburgh  and  Kingston,  of  about  400  ft.  each, 
are  both  progressing  very  rapidly. 

Iron  bridging  to  the  .mount  of  13,000  ton.  is 


::3K5&.r--rwa. 


TH 

The  mean  of  these  average*  is  so  much  above 
the  general  average  a*  to  attract  attention.  For 
men  it  is  3.00  lbs.  higher  ami  for  women  2.63  lbs, 
Tbe  very  high  and  approximate  average  of  those 
from  Southern  Indiana  and  Illinois  and  from  Ken- 
tucky recalls  tbe  Kentucky  origin  of  the  former. 

We  are  under  obligations  to  tbe  proprietors  of 
the  scales  for  furnishing  assistant  weighers,  thus 
enabling  the  work  to  proceed  continuously. 

W.  A.  Collosd,  Chslnuan. 
Nov.  I,  1882. 


CONTRACTING  IN  BRAZIL 


It  ia  clear  from  the  events  of  late  years  that  gov- 
ernment contracta  iu  Brazil  are  becoming  very 
risky  enterprise*,  and  it  is  time  that  foreign  capi- 
talists should  know  that  fact.  Complaints  have 
been  made  here  over  and  over  again,  but  to  no 
purpose  whatever.  To  a  government  official  a 
contract  has  only  one  purpose — the  carrying  out  of 
pertain  project*  on  the  government's  own  terms. 
The  contractor  is  used  simply  to  furnish  the 
money  and  do  tbe  work  ;  hi*  rights  under  a  con- 
tract are  neither  respected  nor  observed.  He  un- 
dertakes to  accomplish  a  specified  work  for  a  spe- 
cified sum  of  money,  and  then  the  government 
deliberately  ties  his  hsnds,  make*  him  subordinate 
to  official  engineers  and  fiscal",  delays  his  work  at 
will,  fines  him  for  infractions  of  contract  caused 
by  its  own  nscalicing  regulations,  changes  the 
pian»  at  pleasure,  adopts  its  own  standard  of  meas- 
urement, and  then  delays  or  denies  payment  at  its 
own  sovereign  will.  The  government  never  ail- 
that  when  it  enters  into  a  contract  with  a 


LITERATURE. 

Tit*  Worth  America*  AVririr  for  December  c 
sttention  no  less  by  tbe  eminence  of  Its  u 
than  by  tbe  value  and  timenes"  of  its  table  of 
First,  there  i«  a  symposium  no  ••  The  Hi 
can  Women."  rrgsitlvd  from  three  distinct  points  "of 
"lew :  De  Dio  Lewis  considers  th*  question  as  it  is 
affected  by  tbe  prevailing  style  of  (.mliiinesltlrn,  espe- 
cially hy  the  practice  of  tight  lacing  Mr*.  ElisaheUi 
Oady  Htanton  points  out  the  masy  injurious  influent 
of  social  environment;  ami  Dr.  James  Road  tbadwick 
set*  forth  the  effects  of  education,  climate  and  fed  ,Dd 
anally  discusses  the  qacsdon  ubetber  the  inodillcstlisi 
produced  In  the  European  human  type  bv  trsusfcr  to 
America  lessen*  tbe  fertility  of  women.  Gov.  Huron  R. 
Sherman,  of  lows,  writs*  of  tbo  Constitutional  Pro- 
hibition" of  the  liquor  traffic  la  that  Suite,  and  main- 
tains that  th*  measure  is  in  entire  accord  with  the  tra 
ditson.  of  the  nrigPssI  settlers,  snd  approved  hy  men  of 
"11  political  parties  and  all  nationalities  Oerwral  llrant 
In  an  article  entitled  An  Undeserved  Minima  "  .tales 
tbe  fsru  of  (Jen.  Fhs  John  Porter's  case,  snd  argues 
that  the  sentence  of  tbe  rswrt  martial  that  cashiered 
him  was  baaed  on  s  niwTnceptiuu  of  (he  easentisl  dr- 
rutmtaoces.  Richard  A.  Proctor  writes  of  "The  In 
Silence  of  Food  on  Civilisation,"  discussing  with  much 
learning  and  fotce  some  of  the  most  inU-rctlMr  sooo- 
Icgiral  problems  of  the  present  day  and  of  tbe  near  future. 
rmf  Fl?h?'  at)*iS  'l'""**''  in  d»ttniiig  the  causes  of 
"The  Decline  of  Ctarical  Authority."  Vide  tbst  till, 
dec-lne,  which  effects  the  status  of  church  and  minister 
ooly  as  a  part  or  function  of  the  secular  Bute,  I.  hy  „„ 
mean,  to  be  regretted,  aod  that  the  spiritual  influence 
of  the  church  and  lu  mini-try  is  today  greater  than  of 


old.   Finally,  there  is  a  «>n>i«iiutn  upon  tbe  cm 
of  "SorOeasoo  tbe  Stage,  "  the  contributors  Mug  six  of 
r  ,  ugh  Joseph 


Jefferson  Madame  Modjcako,  U«rence7 
Maggie  Mitchell  and  WHlnm  Warren. 


mite  that  when  it  enters  into  a  contract  with  a  swing  back  and  forth,  thus  doing  away  with 
private  party,  tbat  party  becomes  lu  eqtuU  before  weights  and  springs.   'Hie  company^  proposes  at 


NOTE 

Tuts  BY  Tblkokaph.— The  Time  Telegraph  Co. 
has  introduced  .system  of  clocks  by  which  it  is 
proposed  to  furnish  railway  stations,  public  insti- 
tutions, business  houses,  places  of  amusement*, 
etc..  with  correct  time  at  a  moderate  cost,  varying 
from  23  cenU  to  (1  a  month,  according  to  the 
character  of  the  timepiece.  Tbe  system  ia  practi- 
cally the  same  as  that  already  introduced  in  Paris 
with  complete  success.  The  pendulum  of  a  central 
regulating  clock,  which  stands  in  the  company's 
office  and  runs  exactly  according  to  lime  as  fur- 
nished from  tbe  National  Observatory  at  Washing- 
ton, opens  and  closes  an  electric  circuit  with  every 
beat,  or  once  a  minute  If  desired.  This  circuit 
may  pass  through  any  number  of  clocks,  situated 
all  over  tbe  city.  Every  time  the  circuit  is  chased 
a  magnet  in  each  clock  cause*  the  wheel  which 
carries  the  minute-hand  un  its  pinion  to  advance 
one  tooth.  Moat  clocks  will  br supplies!  with  min- 
ute-hands only,  but  where  second-hands  are 
needed  tbe  circuit  will  be  closed  every  second, 

The  find  regulator  made  for  the  company  is  now 
in  their  offices  in  the  Kelly  Building.  It  waa  made 
by  Professor  Egglrato:.,  of  Columbia  College,  and 
runs  by  electricity— a  niagncl  which  alternately 
attracts  and  repels  the  pendulum,  causing  it  to 
swing  back  and  forth,  thus  doing  away  with 
weights  and  springs.   The  r~ 
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avoid  Having  to  crow  street*  with  their  wires;  bat 
eventually  tb«  whole  system  will  ho  regulated 
fmra  utir  central  clock.  The  clocks  hi  1m  furnished 
>  but  very  cheap,  the  case*  being  of 
I  io  one  piece.  The  movement  is  simple, 
nposed  of  a  ningnet  And  a 'simple  ratchet 
movement,  so  that  there  is  no  danger  of 
the  machinery  getting  out  or  order.  Tl>e 
clocks  wilt  do  their  work  correctlr  so  lone  as 
the  batteries  are  kept  In  working  order,  and  it  is 
not  expected  that  they  will  need  replenishing  more 
than  once  a  year.  The  Pennsylvania  Railroad 
Cotnpanr.  after  ti-sttag  the  system  for  more  than 
it  year,  lias  divided  to  introduce  the  clocks  all 
along  its  line  and  run  Its  trains  by  tbem.  The 
importance  of  having  the  time  in  oil  public  places, 
in  hotels  and  railway  station*  the  same,  is  loo  self- 
evident  to  need  nrguraent.  The  company  is  now 
at  work  putting  in  clocks  in  the  block  liounded  by 
Beekntan,  Nassau  and  Ann  streets  and  Park  Bow. 
— iVnr  Vorifc  fcvni'no  I'utt  JVtw.  10. 


GENERAL 


LLIGENCE. 


OAS  AND  WATER 

BgurraaLB  6am  Co.,  or  New  Yon*:.— "Consjitnra- 
ble  sensation  is  likely  to  be  created  by  a  now  company 
incoriiorated  under  the  law  of  the  but*  of  flew  York 
ami  maler  tbe  suw>  of  the  Equitable  Has  Company  of 
New  York.  The  officers  of  the  company  are  Edward 
Sterne.  I'rnldent  and  J.  R  Kecne,  Ywe-IVrsadent. 
Venn.  Brewster,  ArrfabuM  and  Rockefeller,  all  of  tbe 
Hwmtard  nil  tVaniMny:  B.  N.  IHrkersoa,  tbe  lewyer, 
snd  K.  Jorxmaiiovsky,  th*  engineer,  compose  tho  Board 
of  DirecUirs  Tbe  company*  in  a  close  oorporation,  and 
the  whole  capital,  **.<*J0,0O0,  baa  been  subscribed  for 
by  the  promoters.  Tbe  object  of  the  company  Is  to 
produce  gas  by  the  decomposition  of  ataam  and  liquid 
bydro-rsrbon  oo  highly  heated  lime.  Almost  pure  hy- 
drogen la  thus  obtained,  tbe  lime,  used  over  snd  over 
again,  lain*  constantly  revlvlr)..!  by  best.  The  hydro- 
gen thus  pnsiuced  u  earburattmi  In  the  usual  way.  and 
■jira  a  gas  of  between  thirty  and  fifty 


All  former  attempts  st  prfsiuciog  hyd 
large  ""ale  foe  Illuminating,  hearing  am 
pnsluclug  pnrpoans  have  utterly  failed  o 
high  cost  of  produrtKio.  Tbe  main  feat' 
ccs*  i»  rapid  i>roductlon  at  very  low  cos 
little  labor.   The  prore-a  la  the  dlisv.v, 


power- 
nt  uf  tna 
i  feature  of  this  pro 
i  is  rapid  production  at  very  low  cost  sod  with  very 
The  [icoee-a  la  the  discovery  of  tilat  old 
l  Motay,  who  died  some  two  years  and 
a  half  ago  in  a  lodging  bouse  in  Twenty  sixth  street— 
aad  died  poor,  of  course.  In  partnership  with  s  young 
Polfcb  engineer  of  the  name  of  Jenrmaiiofsky,  the  faui- 
nua  French chemist  took  out  s  latent  for  his  prooesa 
Mr.  Jarxmanofsky  has  been  working  ever  since  the  death 
of  leroe  da  Motay  to  perfect  this  process,  and  obtained 
results  which  asrs  brilliantly  Illustrated  st  the  exhibi- 
tion given  st  the  experimental  works  of  tbe  Municipal 
tins  Company  on  Tuesday  last-  Officers  of  different 
gas  oom  pan  lee  were  present,  and  expressed  unqualified 
admiration  of  the  new  process  All  publicity  In  regard 
to  the  M'hcmp  has  been  avoided,  and  it  wsa  with  can' 
sifierahle  difficulty  that  tbii  information  waa  obtained, 
tne  object  of  tbe  promoters  being  1  to  keep  the  whole 
thing  to  themselves.'  The  company  hss  become  the 
owner  of  so  exclusive  license  for  tbe  city  and  county  of 
New  York,  snd  as  soon  as  tbe  mi  issiny  building*  are 
erected  « ill  supisly  the  city  with  the  new  gas,  at  con- 
siderably reduced  cost  to  the  consumers.  The  Munlct- 
(.ess  Company,  of  which  Mr.  R.  stern  b  tbs  nrigtna- 
d  a  free  license  for  the  consumption  of 
'  The  brilliancy  of  our  gas,  sod  lie  low 
"  company  *  will 
of  electric 
prnctl- 
"  be 
it 

price  of 
lUtmite 


system  of  aspsonsg*  or  regular  impaction  at  short 
intervals  to  prevent  tbem  from  making  the  most  of 
their  opportunity.  It  Is  the  office  of  the  wster  meter  to 
prevent  such  a  result. "— .Vew  lor*  Merofd,  -Vov.  15. 

HvrrE  Panc,  III.,  Is  discussing  the  question  of  ade- 
quate itm'l  illumination.  Tbe  gas  works  are  inadequate 
and  it  seems  iHrubable  that  electricity  will  be  tried 

A  pttkolevk  rape  line  constructed  from  the  Couhan 
oil  territory  over  llie  Caucasus  mountains  to  Novoro*. 
tuk  harbor,  on  the  Blsck  Hea  coast,  is  lf»  miles  long, 
and  can  deliver  every  day  1,000,000  lbs.  of  petro- 
leum. 

ELECTRICITY. 

The  Cairo  (111.)  Electric  Light  and  Power  Company 
has  been  I  ncorporalsd.   Capital  (10,000. 

The  Freeport  Electric  Lighting  and  Power  Company 
of  Froeport,  111.,  has  been  moorporatod.  Capital, 


180,000. 

A  Casaua  Electbic  Cuimt.- Application  ha* 
been  made  for  the  incorporation  of  the  Canadian  Mag 
ntlo  Electric  Light  Company.   Capital  «100,000. 

RAILROADS 

BoljvianRailwate. — Tne  latest  advices  from  Bolivia 
announce  that  a  most  important  railway  project  has 
been  presented  to  the  government  by  two  Argentine  elt 
tseti*.  M>vars.  KisHetn?  and  Aiirrecocrtisi,  who  have  pro- 
posed tbe  construction  of  a  railway  from  La  Pax  to  the 
frontier  of  Baqulxea,  joining  with  the  Argentine  Cen- 
'    of  Sucre  would  be  connected 

-  St. 

Ibe 


Tbe  cily  of  Sucre  would  be  cunrnx-ted 
i  wltli  tie  rsllway,  as  well  ss  Potest, 
a]  would  start  from  the  centra  to  the 


pal  lias 
inc.  has 


cost  of  pn»lo^tkHi;  mid  altnfflcer  of  th^convi 

cat  success  Our  gas  will  be  so  cheap  that  It  will  b 
used  for  fuel,  and  In  a  very  few  years  you  will  sea  1 
iub-!if.i1~l  for  cm!  oo  steamboats  and  rallr..«d  engine* 


n't  us*  a  ton  of 

 |  we  want  is  dona  with  oU.' 

'*  The  process  has  been  patented  in  every  country,  and 
the  great  Paris  banking  house  of  Baron  Selllere  Is  con- 
ducting tbe  negotiations  for  the  Introduction  of  the  new 
in  Burets,  Germany,  Austria,  Franca  and  Italy. 
ii  and  Beh 


-oal-i 


lugl 

tug  and  «wl-c<«i»utolii|c  (*juntrt««,  lh»?  uat«*nH^.«  iwivt! 
irigrrw*  t*>  tla^rni-wl*****  *•■  iwg.itUtfrirui  for  tht-tii. 


Uml  ftDrl  ficlfrluni  beloR  tbe  two  gr 


:  r.  shs 

CaoToa  Wats*  Meteiw.    Animiing  to  the  decision 


Monday  br  the  Superior  Court,  Special 
Term,  tbe  Commissioner  of  Public  Works  may  have 
meters  jail  in  "  all  store*,  workshops,  hotels,  manufac- 
tories, public  isliiicea,  at  wharvsa,  ferry  houses,  stable* 
and  in  sll  places  in  which  water  is  furnished  for  busf- 
an*A  ciwstunption  bv  the  IVparttneot  of  Public  Works, 
except  private  dwellings. "  Whether  a  meti-r  shall  be 
put  in  any  building  or  not  is  a  question  whose  decision 
r.ats  sotelv  with  tbe  Commissioner,  except  that  a  court 
will  Interfere  to  prevent  anr  abuse.  Injustice  or  op- 
pfeasioB.  But  the  pattern  and  coit  of  tbe  meter  must 
be  approve  I  by  the  Mayor,  tho  Comptroller  and  the 
Chief  Engineer  of  iho  Croton  Aqueduct  In  the 
esse  before  the  court  it  appearisl  that  the 
water  used  fur  laielness  purposes  was  drswn 
from  a  well.  and  that  the  Croton  water 
was  u*ed  only  for  drinking,  washing,  etc.  It  waa  av> 
rordltlgty  contended  Uiat  tbe  owner  of  the  prenilees  could 
not  bo  charged  with  tbe  oat  of  putting  in  a  meter,  as 
no  Croton  water  wsa  used  for  business  purpiMK*.  But 
the  Court  deehlnd  mat  meters  may  be  | ait  Into  any  of 
the  kiwis  of  building  els^-illed.  when  the  i.\-ni»l>t»  hsvn 
It  mlthln  their  |»iwer  b,  u».  more  than  the  usual  allow- 
ance of  water.  "  The  power  and  tbe  lemptatMin,"  «av« 
"  to  use  the  Croton  wster  ill  Uieir  bu-t- 


tral  NnrUiern.    Tbe  ci 
bv  a  bianrh  line  i 
Thus  the  railroad 
south  of  Bolivia. 

The  branch  line  from  Sucre  lo  the  mala  line  would  be 
a  t<derable  easy  wort,  but  the  extension  u>  Potosi  would 
have  to  take  a  roundabout  rout*  to  avoid  the  great  dif- 
lUKllpg  mountainous  country.  The 
thus  unite  the  principal  cities  and 
the  republic  of  Bolivia  and  facilitate 
the  transport  of  the  greater  hoik  of  produce  to  the  port 
of  Rosario  along  tbe  Central  Northern  and  Central  Ar- 
gentine.  At  present  all  tbe  produce  of  tbe  southern 
province*  or  Bolivia  is  transported  by  bullock -carta  to 
Tucuiusn,  a  long  and  tedious  Journey,  and  meat  expen- 
sive means  of  transport.  , 

Tbe  contractors  propose  to  construct  tbe  line  without 
•ny  subvention  from  the  government  *rtd  request  no 
guarantee  whatever  on  th*  capital.  Thsy  only  ask  for 
the  concession  of  1M  square  degrees  of  national  lands. 
Tbe  government  thus  goes  to  do  expense,  and  the  rsll- 
way will  be  worth  more  to  Bolivia  than  all  bar  public 

loot!-, 

Tbe  proposal  of  tho  conocsaiooaircs  is  so  advantage- 
ous that  the  Bolivian  government  and  Congress  will  no 
doubt  immediately  sanction  it;  belt  tbe  success  of  this 
enterprise  hinges  more  on  the  foreign  capital  than  on 
the  efforts  of  the  Bolivian  government  The  Bravo 
scheme  is  vet  remembered  by  all,  and  that  gigantic  con- 
cession fell  through  owing  to  want  of  confidence  abroad. 
J  — fruenur  Aym  .Srondorrf,  Ssjst.  Hh 

Tax  Canada  Southern  Railroad  has  been  leased  to  the 
Michigan  Central  Railroad  Company  for  SO  years. 

OaADtKM  IS  :  i  viti.va.ua.  — The  grading  of  th* 
Pbmnlxvlllo  &  Westchester  Railroad  is  being  pushed 
with  great  vigor. 

A  Wxsixiut  Road  — Ground  was  broken  for  th*  Ban 
Francisco  and  San  Rafael  Bnsvd  Hange  railroad  at  the 
mouth  Of  the  l.MOO-ft  tunnel.    Tbe  contract  Include, 
three  tunnels,  1.900,  1,060.  and  800  ft  In  length  each. 
>  When  tbe  road  Is  completed.  Ban  Rafael  will  he  within 
I  fifty  minute*-  rid*  of  San  Francisco.   The  road  will 
.  com*  to  deep  water  at  Point  Tibnron,  Just  above  San- 
eabto,  snd  is  the  commencement  of  vast  loiproveaieoU. 
The  contractor  Intends  to  finish  this  part  of  th*  road 
within  one  year. 

Wore  ok  the  Kju-bcce  Vauxt  Road  Pboobxs- 
anro. — Wooavxa,  O.,  Nov.  0. — The  work  of  grading  tbe 
Lake  Erie,  Wooster  ft  Muskingum  Vslley  Railroad, 
more  commonlv  known  as  tbe  Klllbuck  Valley  Road, 
between  Ibis  place  and  tb*  New  York,  Pennsylvania 
&  Ohio  Road,  st  Burbank.  is  progressing  rapidly.  Over 
half  of  the  IS  miles  Is  all  graded  and  ready  for  the  Ilea 
The  worked  is  being  pushed  forward  with  a  large  fore* 
of  bands,  ami  It  is  expected  to  have  th*  road-bed  ready 
fur  tbe  rails  by  the  1st  of  January.  The  completkm  of 
this  little  road  is  now  sssujed. 

The  Mexican  Southern  Railroad  will  start  at  Anton 
Liiardo,  where  tbe  company  now  own  a  very  large  tract 
of  land,  where  a  harbor  can  tie  formed  verv  cheaply, 
and  where  the  new  port  of  entry,  "  Orant  City,"  la  ex- 
pected soon  to  rise  Thence  it  will  run,  via  A  renal  snd 
Puchla,  to  the  City  of  Mexico,  and  from  Arena),  via 
Oaxsca.  lo  tbe  Isthmus  of  Tehiuuitvpeo.  Regular 
freight  trains  are  now  running  between  th*  City  of 
Meltco  end  Toluce. 

A  New  Pi3.isti.vaji ia  Road  — A  charter  hss  been 
grunted  to  the  UeUysburg  A  Kniinlttehurx  Railroad 
Company,  which  is  Slltborisnd  to  build  a  road,  six  mllns 
long,  from  a  point  of  cormcctUin  with  the  Round  Top 
1  Railroad,  at  its  terminus  at  Round  Top,  Adams  county, 
to  a  point  on  the  Pennsylvania  and  Maryland  state 
tins.   Tbe  capital  stork  la  ttKl.tKIO. 

A  New  Illinois  Roan,— Tne  Roodhonsn  A  Soottsv 
vilte  Railroad  tVanpsny  has  bean  organised.  Capital 
gaol)  ISSJ,  The  projected  road  is  an  important  branch 
of  the  Barlrngton  &  Ubiu  River,  which  is  now  being 
rapidly  built  from  (lUbaple  to  Scottsvllle,  Truck-lay 
ing  rs  in  |irogreas  from  tiillespie  toward  Carlinrl  He.  This 
1  ant  compleu*  the  new  Kiinsas  City  abort  line 
I.S.-1M.1  v,  a ipm  and  the  Cincinnati,  tie' 


the  Chicago  &  Albftl 
Cnhimbus  aisd  lndian-«p,ills  A  St  Louis 
to  OUIesple. 

Thr.es  thousand  tons  of  steel  rails  have  been  loaded  on 
li«nc>-"t  IMtsburgh  ready  to  go  South  on  the  first  high 
water    Twiitbwraml  turn  goto  Anth  on)  Kerry,  Yasuo 

Klver,  to  Is-  -el  In  Slutrkey  nsjaly.  ami  1  .mirf tous  to 
New  i  irleaws  for  tho  road  I.  tw.en  that  city  and  " 
Rouge. 


and  Winnipeg  line*  are  croassectionliig  at  a  point 
eighteen  miles  from  Duluth.  The  road  is  to  extend  1KIO 
miles  due  north  from  Ihjlulh  to  the  Manitoba  l.iundnry 
line,  u.adersare  at  work  about  eight  miles  from  Du- 
hlth.  The  countrv  Is  rockv  and  woody,  witwithstanding 
which  the  cost  is  expected  to  be  only  »*).0U)  per 
mlie.   Work  was  begun  last  winter. 


A  New  Elxvatkd  Road  Cohtaev. — Bnarox,  Nov. 
IS.— J.  V.  Maiga  has  petitioned  the  Legislature  for  the 
I  rvx*- i*i  rati  on  of  a  oompauy  with  authority  to  construct 
anJ  maintain  an  elevated  ndlroad  in  any  city  ra- 
in which  the  suthoi  item  insv  grant  laavo,  tbe  c 
stock  of  the  company  to  be  •l.tXJU.OOO. 

Neahiso  the  Rio  GaASDE. — A  not*  from  San  An- 
tonio, Tex.,  of  Nov.  10  says:  The  Eagle  l'a»  Branch  of 
the  lialveatoti,  Houston  and  San  Ajiboiio  Hallway  will 
reach  the  R|o  Wraude  tomorrow,  extractors  are  here 
making  terras  for  the  construction  of  the  work  on  the 
Mexican  extonatoa  of  thai  line. 

Wore  ha*  been  commenced  on  a  street-car  line  for 
Monterey,  Mexico. 

Phojicteo  SoorHxan  Road.— Anew  r 
Louisville  s  Sieathern  Railway,  h  ■ 
from  Louisvill*  to  Danville,  O.   A  part  of  I 


CaUTALS 

SrRVEToaa  *re  at  work  on  the  Hennepin  Canal. 
I'.i'ii.iikm  or  a  New  Bnir  Caxal.— WtLnninvon, 
Dal.,  Nov.  IH.— Oen.  Horace  B  Tibbette,  Preaidsnt  of 
the  Delaware  ft  Maryland  Ship  Canal  tvmipany  iSassa- 
fras  route),  in  company  with  Iran,  wulielmo  Nsnne, 
Preeideut  of  tbe  i.'entrsl  American  ft  NtcsraArua  Rail- 
road; C'..|.  U.  M.  Tot  ten,  Conssltiag  Engineer  of  the 
Psnsma  Canal;  M.  A  ft  H.  B.  Slaves),  of  the  American 
Dredging  Company,  and  one  or  two  others,  represent- 
ing a  syndicate  of  European  capitalists,  has  been  down 
thaState  inspecting  tbe  proposed  route  for  a  ship  canal 
between  the  llela  ware  slid  1 'heaapeake,  ami  left  here  for 
Phdndelphla  this  afternoon.  Tne  eattmatcd  cost  of  I  ho 
canal,"  Inch  wonkl  be  about  1 10  miles  kiog.ss  #il.<»KI.UN>. 
is  reported  as  ssyiog  that  they  are 


cnnal.w 
l  ean  n 


ready  to  go  to  wisrk,  and  that  the  cans)  will  be 
to  completion  without  asking  Governroont  aid. 

Castal  to  IVl. I.Mas.  Iij. — The  Crncsgo  Tfmce  says  : 
It  can  be  announced  that  a  very  important  move  In  the 
interest  of  tne  Catnmrt  region  will  be  made  Momlav.  it 
helag  ths  cianmeocement  of  work  upon  I  he  much  talked 
of  canal  which  la  lo  connect  the  Calumet  River  at  Cum 
lnings  with  tbe  Calumet  Lake  at  Pullman.  For  sutne 
time  the  project  of  building  a  canal  at  this  point  has 
been  aglUtrd.  and  Its  neei-ssilv  ban  teen  obvious.  As  it 
is  at  present,  the  Calumet  River  winds  around  to  tho 
south  and  west  so  that  It  is  about  five 
mouth  of  the  river  in  - 
the  river  enters  the  Ca 
trwniity.  A  vessel  to  reach  Pulla 
nearly  two  mil**  mors  to 
the  northern  extremity  I 


to  go,  as  that  city  is  located  near 
r  of  tho  lake.  The  canal  as  pro- 
Jf  a  mile  in  length  from  river  to 


iected  b  to  be  aUmt  half  a  mile  in  length  I 
lake,  tt  to  he  100  ft  wide  and  16  ft  deep. 

Hl'ILDISO 

VxxTttATion  or  THE  ilrn.mi  si.t. — Messrs.  Ho  vie,  of 
Hoiborn  Viaduct,  have  Ji»st  fitted  this  ancient  chamber 
with  sixteen  boxes,  technloall  v  Iraown  *s  "inlets. "  which 
are  heated  by  gae-jets  artfully  coocealetl  in  the  wall.  These 
Inlet*  are  In  direct  communication  with  the  -Hiter  air. 
which  u  thus  warmed  tsifnra  reaching  the  chamber.  Hy 
an  arrangement  of  pipes  willy  n  the  box  tbe  water  which 
ia  condensed  bv  the  atmosphere  of  the  chamber  ia  col 
Iected  and  drawn  off.  A  temperature  of  00  degreee  to 
180  degree,  can  bee 


Texas  State  Capttol.— Th* 
I  sect  to  commence  work  Dec,  1 . 
Poxtiac,  ILL,  la  to  have  a  new  dry  hall 
CAPrroi,  Extension.  — The  annual  rvfiort 
Clark,  the  architect  of  tho  Unites]  Susie*  Ca 
that  th*  amouut  ex|sended  for  cajirtui  c. 
ing  tbe  last  fiscal  year  was  I67,(HX>  |  for 
capitol  are!  goninds,  aH'.i.iglO;  for  car*  t 
nsenta  on  ths  same;  »l»,(M»3;  fisr  extemslon 
ernment  printing  office,  $10.000 ;  enssrgin 
ington  court  house,  (117,000. 


BRIDGES. 

The  New  Bhidob  of  the  Chicago  ft 
road  at  Attica,  lost,  which  road  rur 
fields  of  Parks  County  to  Chicago,  U 
way,  quit*  a  large  force  of  men 


f  Edward 

pitol,  shows 
tension  dur- 
lighting  tb* 
Ml  Impruve- 

of  tl-COV 

the  Wiisb- 


Tbe  sun  of  laying  the 
County,  is  going  ra|»dlj'  I 


■  full  bead, 
at  wort  «■  it. 


MISCELLANEOUS. 

THERr.  are  now  in  tbe  United  Suites  fifteen  Heseemer 
steel  works,  with  B7  converters  thai  are  capable  of 
producing  in  the  nalghborlewd  of  2,000.000  tons  ol  Bes- 
semer steel  annuallT. 

The  purcbascs  of  barbell  wire  on  the  part  of  tbe 
American  fanners,  according  to  the  Washburn  A  Moen 
Coui|sauv,  tlie  largest  milkers,  amount  in  1S74  to  io.ivxi 
lbs.  made  and  sold;  In  IN7B,  to  eXIO,0isj  lbs.;  in  INTts. 
to  2.S10.000  lbs. ;  in  1M77,  to  1S,H»|A,<K10  lie  ;  in  1m7>. 
to  Bo.ll5A.0OI)  Hss.:  in  1S7P,  to  o  t:7,tltSI  He,;  in 
IrWO,  to  SO,fiOt),0tX)  He.;  in  1881,  to  li!0,000,0OI)  ll«. ; 
in  INKS,  to  l0O.laJ0.IKXI  Hex  The  b .till  of  l.'x'.x i 
llanqmsents  414,1111  miles  or  efficient  Isirtir,!  wire 
fence  three  wires  high. 
The  Pimmac  PtATa, — A  Waslilngton  dsspatrh  of  t 
that  the  bid  of  P.  Sanford  P 

City, 


■tatesthat  the  UA  of  ^P.  Sanford  Ihsa^^Jmey 
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HOW  SHALL  A  YOUTH  BE  TRAINED  TOR  Muds  of  work  named  are  only  Mime  of  the  branches 
THE  OCCUPATION  OF  AN  ENGINEER?  civil  eturioeering:  that  they  are  not  the  only 

"  profession  "' 


IXDIANAFOLts,  Nov.  2,  1883. 
To  THE  ElllTUB  or  TUB  H.ULHOA  1)  GaZKTTC  I 

My  advice  having  been  asked  in  a  matter  upon 
which  I  cannot  speak  confidently,  I  hum  stated 
my  position  and  promised  to  seek  your  assistance, 
expressing  at  thu  saute  time  the  confidence  I  feel 
in  your  judgment  in  such  matters. 

The  oust  ia  this  :  A  young  man  (Canadian)  of  19, 
tu  be  graduated  in  July  at  the  Military  College, 
Kingston,  Canada,  intending  to  adopt  the  profes- 
sion of  civil  engineer,  and  to  "  make  a  specialty  oi 
railway  construction  and  management,"  is  consid- 
ering seriously  how  the  tuurt  year  maybe  em- 
ployed to  his  best  interest  "  in  the  long  run."  He 
has  under  consideration,. 

1.  Going  into  the  field  "  under  the  direction  of 
an  experienced  engineer." 

2.  Spending  a  year  •'  in  the  workshops  in 
Canada,  the  United  Slates  or  in  Europe." 

8.  Entering  a  mechanical  srbool  in  the  United 
States,  France  or  Belgium, 

The  Immediate  income  to  be  derived  from  the 
first  and  possibly  from  the  second  is  not  wholly  a 
matter  of  indifference  t,,  him,  yet  he  con  forego  it 
for  any  great  professional  gain  in  any  other  course. 
He  thinks  the  advantage  of  thu  scientific  lectures 
in  France  and  Germany  and  the  opportunity  to 
perfect  luuisdf  in  the  languages  of  those  countries 
should,  perhaps,  be  considered  in  connection  with 
the  foreign  workshop  or  mechanical  school. 

Yuur  opinion  on  the  subject  will  be  appreriau 
aa  a  particular  favor.  & 


......  ■ 

work  of  the 
in  which  a  thorough 
and  ot  her  science  is  rsc 
son  cannot  be  quiili  fie* 


that  there  is  other  wurk 
knowledge  of  mathematics 
■ed,  and  for  which  a  per- 
who  has  not  had  a  very 


i  interested  in  the  same  subject. 
It  mar  perhaps  clear  away  some  ambiguity  and 
enable  the  young  man  who  is  seeking  an  educa- 
tion, and  those  who  are  about  to  advise  htm  con- 
cerning it,  to  get  a  clearer  view  of  what  ought  to 
be  aimed  at  if  he  and  they  will  form  a  more  defi- 
nite idea  of  what  hit  career  and  occupation  is 
likely  to  be  than  is  indicated  bv  the  term  "civil 
engineer."  The  opinion  hat  heretofore  been  ex- 
pressed  in  these  columns,  that  it  would  be  a  dis- 
tinct advantage  to  "  the  arts  of  directing  the  great 
sources  of  power  in  nature  for  the  use  and  con- 
venienceof  man,"  and  to  those  who  are  engaged 
in  the  practice  of  such  arts,  if  the  word  "  engineer* 
and  its  derivatives  could  be  entirrlv  eliminated 
from  our  language,  or  their  use  be  abolishes!.  The 
term  "civil  engineer"  has  shont  it  what  Edward 
Everett  would  have  called  a  "  sonorous  amplitude" 
of  sound  and  meaning.  It  soetus  to  mean  more 
it  does,  and  experience  soon  teaches  that  the 
It  includes, 


complete  theoretical  training.  Unfortunately  foi 
some  of  the  theories  regarding  technical  edura- 
I  lion,  this  statement  is  not  true.  There  is  not  a 
branch  of  civil  or  mechanical  engineering  now 
practiced  in  this  country  in  which  the  men  who 
have  achieved  either  the  greatest  distinction  or 
pecuniary  success  have  hod  a  liberal  education 
either  classical  or  technical.  If  we  turn  to  the 
special  brunch  to  which  our  young  aspirant  is  look- 
ing, that  of  railroad  construction  and  manage- 
ment, probably  not  one-fiftieth  of  those  who  now 
occupy  prominent  positions  of  that  kind  in  this 
country  have  had  anything  apitrom  hing  to  what 
we  call  a  liberal  education.  This  shows  in  un  indu- 
bitable s  ay  that  such  training  is  not  tuential  to  the 
success  or  to  the  attainment  of  distinction  in  these 
occupations.  As  a  matter  of  fact,  what  can  be 
teamed  in  a  common  school  is  sufficient  toenahle  a 
man  to  become  eminent  or  successful  in  any  branch 
of  engineering.  It  is  not  said  that  a  greater  de- 
gree of  knowledge  of  science  or  of  literature,  more 
skill  in  the  use  of  language,  or  more  education  gen- 
erally, may  not  be  on  additional  help  to  an  engi- 
neering aspirant. 

The  truth  is,  though,  that  in  comparison  with 
other  qualifications,  the  value  of  any  high  degree 
of  mathematical  or  scientific  training  is  very  slight. 
If  the  relative  usefulness  of  different  amouuts 
of  education  were  laid  out  graphically,  so  that 
Borne  comments  on  the  subject  of  this  letter"'br  iU  "alu*  wouU  represented  by  the  height  of 
the  editor  of  the  Railed  QaLilr.  will  be  found  in  V^iS'  ord.^»««. .  »  ™rve  drawn  through  the 
the  follow  inc.  article  on  different  points  laid  down  would  probably  as 

iou    ing  „'  .  sume  the  form  of  a  semi  ellipse,  with  the  eonju. 

THE  aWCATIOK  Or  BKIimwu.  gate  axis  for  a  base.    The  bcgtnuiog  of  education 

The  excuse  for  saying  anything  about  this  rather  would  be  seen  to  lsi  of  prime  importance,  and  the 
threadbare  subject  will  be  found  in  the  ]  curve  would  ascend  almost  vertically.  Wlwnlheele- 
letter  of  inquiry  above,  in  which  the  writer  merits  are  mastered,  the  curve  would  begin  to  in- 1 
asks  for  ''assistance"  to  aid  him  in  advising .  dine  from  a  perpendicular,  and  as  the  common 
"  a  young  man.  intending  to  adopt  the  profession  school  period  ia  passed  the  inclination  would  prub- 
of  civil  engineer"  concerning  the  completion  of  his  1  •™T  h*  about  4.V.  and  with  the  beginning  of  the 
education.  As  similar  inquiries  are  frequently  course  in  a  technical  school  the  curve  would  ap- 
msde.  it  has  seemed  proper  to  write  what  may  proximate  more  and  more  towards  a  horizontal 
perhaps  answer  the  other  similar  questions,  or  in-  line  and  the  rate  of  vertical  Increase  would  be  less 
terrogativis  thoughts,  which  are  entertained  by  j  and  less  until  it  would  begin  to  dascend,  slowly  at 

first,  but  after  a  certain  amount  of  scholastic  train- 
ing has  been  attained  the  rate  of  descant  would  be 
certain  and  after  a  while  mpvi.  In  other  words, 
there  is  a  degree  of  book  learning  which  is  an  ac- 
tual detriment  to  any  one  who  engages  in  lite  oc- 
cupation usually  included  under  the  general  head 
of  engineering, 
our  elliptical  ci 
horirontal  line 

ascends  and  descends  so  little  above  its  base  that  it 
is  not  worth  while  to  attempt  to  tlx  exactly  the 
point  at  which  it  would  intersect  the  transverse 
axis  even  if  it  were  possible  to  do  so.  W  hat  vse 
f  the  word  '*  engineer"  want  to  make  clear  here  ia,  that  so  for  as  an  aid  to 
success  is  concerned  it  is  the  beginning  uf  educa- 
tion that  is  the  most  important.  After  that  addi- 
tional attainments  are  a  help,  but  their  value  soon 
begins  to  dimmish  and,  after  a  certain  point  is 
reached,  more  study  hinders  and  does  not  help  to 
advancement.  Those  inclined  Ui  demur  to  this 
statement  should,  however,  not  infer  mure  than  i* 
ox  pressed.  All  that  is  asserted  la.  that  so  far  as 
the  achievement  of  success — that  is,  making 
money  by  honorable  means — ia  concerned,  the 
higher  technical  education  is  of  little  or  no  help. 
But  there  is  something  else  in  life  worth  having 
besides  money  and  the  power  wblcb  it  gives.  To 
any  one  with  a  liking  for  what  are  calledengineer- 
ing  occupations  the  pleasure  to  be  derived  from  a 
thorough  scientific  and  trchnicalcducation  would, 
to  many  people,  outweigh  all  the  pecuniary  sacri- 
fice which  it  would  be  necessary  to  make  in  get- 
ting it,  and  in  the  subsequent  loss  for  ha 
lcc bed  other  and  more  effective  means  of 
what  la  ordinarily  called  success. 

It  win  be  well,  though,  if  our  young  friend 
should  at  the  outset  make  a  distinction,  and  de- 
termine exactly  what  he  wants  most  to  get.  The 

rstion  might  be  stated  somewhat  in  this  way: 
more  knowledge  he  acquires  beyond  a  certain 
point, the  less  money  will  be  be  ohlc  to  make.  Now 
It  will  depend  altogether  upon  his  tastes  and  cir- 
cumstances as  to  what  course  it  would  hi*  best  for 
him  to  follow.  If  he  has  such  a  love  for  science 
and  of  knowledge  as  would  make  the  possession  of 
it  a  soiinw  of  great  pleasure  to  bim  during  his 
whole  after  life,  then  we  would  by  all  means  ad- 
vise him  in  selecting  the  three  alternatives  named 


But  when  this  period  is  reached 
ruxiraatea  so  closely  to  a 
a  long  distance  and  then 


.  instead  of  having  about 
them  a  sort  of  eoper-exalted  charact  er,  are  usually 
very  common-place  indeed.  It  sounds  well  for  a 
young  man  to  say  that  he  intends  to  be  a  "  civil 
engineer."  Fond  mothers  Hits  to  tall  their  inti- 
mate friends  that  Edmund  intends  to  adopt  that 

'•  profession."  There  is  a ■*•«»»—  »•--  

of  it  that  makes  it 
soft  and  confident 


«re  is  a  rhythm  about  the  name 
t  agreeable  to  ten  to  Angelioe  in 
ialtones,  and  she  is  apt  to  think 
tnnt  it  produces  a  good  Impression  to  speak  of  the 
favored  one  as  a  "  civil  engineer,"  when  the 
diamond  or  plain  gold  ring  first  makes  its  appear- 
ance in  public.  The  word  engineer  carries  with  it 
many  illusions,  which,  under  such  circumstances, 
it  is  rather  pleasant  to  entertain,  but  which,  if 
dispelled,  would  make  the  occupation  much  less 
attractive  than  it  now  is  to  many  young  men.  In 
fact,  it  is  only  necessary  to  apecifv  what  the  work 
of  any  engineer  really  is,  and  the  illusions  begin 
to  fade  sway  at  once.  Thus,  accompanying  the 
letter  of  inquiry  was  the  card  of  the 
writer,  whose  firm  la  engaged  in  practical 
engineering  work.  On  this  card  it  is  an- 
nouuetd  that  luey  do  railroad  and  other  grad- 
ing, difficult  foundations,  heavy  masonry  and 
steam  pile- driving.  Now  assuming  that  the  term 
"  oivil  engineer"  is  banished  from  the  language, 
and  that  our  aspirant  is  aiming  to  qualify  him- 

a  if  for  doing  the  kind  of  work  that  this  "Arm  is ,  to  select  the  last  and  take  as  thorough  a  course  in 
engaged  in,  and  that  his  aim  ia  to  get  such  an  one  of  the  schools  as  he  can  afford  time  and  money 
education  as  will  best  qualify  him  to  become  a 
nilroad  grader,  to  build  foundations,  to  become  a 
storm  mason  or  a  pile-driver,  would  not  the  ques- 
tion of  the  kind  of  education  he  ought  to  seek 
assume  a  very  different  aspect  from  what  it  does 
when  he  is  aiming  to  become  a  "  civil  engineer  ?" 
Nevertheless,  grading,  building  foundations, 
heavy  masonry  and  pile-driving  are  branches  of 

civil  engineering.  ,  to  plunge  into  practice  at  once. 

But  it  may  be  said,  that  while  this  is  true,  thu     There  is  some  reason  for  su 


for.  If.  on  the  other  hand,  it  is  important  or  de- 
sirable for  him  to  earn  the  most  money  in  the  least 
Ume,  and  if  he  has  a  fair  elementary  education, 
can  use  his  own  language  with  reasonable  correct- 
ness,  knows  algebra,  geometry  and  trigonometry, 
with  more  or  less  natural  philosophy ,or  "  physics." 
as  it  is  now  the  fashion  to  call  it,  and  some  knowl- 
edge of  mechanical  drawing,  our  advice  would  be 


that  he  entertains  some  of  the  illusions 
were  referred  to  in  the  beginning  of  this 
Therefore  we  advise  him  never  to  say  or  think  of 
becoming  an  "engineer."  We  have  heretofore 
quoted  the  saying  of  Herbert  Spencer,  that  "Sci- 
ence may  be  described  as  definite  knowledge,  in 
contradistinction  to  that  indefinite  knowledge  pos- 
sessed by  the  uncultured."  In  taking  the  last 
census  in  Great  Britain  those  in  charge  of  the  work 
would  not  accept.  n»  an  answer  to  the  i 
what  a  man's  occupation  was,  that 
"  engineer."  They  decided  that  the  term  does  not 
indicate  what  a  person's  occupation  is  with  the  de- 
gree of  definiteness  demanded  by  the  census.  It 
might  be  well,  then ,  if  our  inquring  friend  were  to 
shape  his  aims  and  intentions  into  a  form  so 
definite  that  Use  British  oansus-takers  would  ac- 
cept it  as  an  answer,  if  they  asked  him  what  his 
occupation  is  or  will  be.  Our  correspondent 
speaks  or  his  "  making  a  specialty  of  railway  con- 
struction and  management."  It  is  to  be  feared 
that  the  British  census-taker  would  not  regard  that 
as  sufficiently  definite.  In  fact  it  looks  a  little  as 
though  our  young  friend  a* as  a  little  vague  in  his 
ideas  of  exactly  what  be  proposes  to  do. 
"Railway  construction"  involves  a  number 
of  distinct  occupations.  Does  he  intend  to 
locate  lines  where  none  are  built?  If  so, 
be  better  attach  himself  to  some  party  or  "  corps" 
-as  they  love  to  call  themselves— of  men  in  the 
field  who  are  doing  that  kind  of  wurk.  if  he 
wants  to  learn  about  the  grading  of  a  line  and 
doing  the  masonry  work  for  its  bridges,  tunnels, 
etc.,  then  be  had  better  join  a  contractor  and 
study  the  geometry  of  earthwork  and  the  charac- 
teristics of  the  mule,  gunpowder,  nitro-glycerlne 
and  Hibernian,  Italian  and  African  laborers,  with 
more  or  less  ot  the  literature  of  strikes.  For  either 
of  these  occupations  the  amount  of  theoretical 
education  which  has  been  specified  would  be  suf- 
ficient for  a  fair  start.  If  he  aims  at  a  knowledge 
of  bridge-building,  tbrn  he  must  keep  in  mind 
that,  expressed  after  the  manner  of  a  boy's  com- 
position, there  are  different  kinds  of  bridges,  thosn 
made  of  wood,  tltose  made  of  stone  and  those 
made  of  iron.  Each  is  a  specialty  of  itaelf.  With 
geometry,  trigonoraotry  and  algebra,  he  can  learn 
how  to  design  and  build  bridges  very  much  better 
If  lie  enters  the  employ  of  some  firm  in  that  line 
of  business,  than  he  can  In  a  technical  school-  If 
he  means  to  turn  his  attention  to  rail  manufactur- 
ing, then  chemistry  would  help  him.  but  be  could 
pick  up  more  knowledge  which  would  be  useful  in 
a  good  rail  mill  titan  lie  could  in  all  the  labora- 
tories in  the  world.  Besides  the  mill  has  the  ad- 
vantage that  tbe  young  railmaker  can  in  odd  hours 
learn  as  much  chemistry  as  be  will  need,  whereas 
the  laboratory  has  the  disadvantage  that  it  is  im- 
possible, in  it,  to  gel  the  knowledge  which  the 
mill  alone  can  teach. 

If  he  means  to  learn  bow  to  take  care  of  a  rail- 
road track,  let  him  join  himself  to  a  section  fore- 
man— if  he  has  the  physical  strength  for  it — as  a 
truck  laborer  for  a  time;  it  will  develop  his  muscles 
and  he  will  learn  bow  much  work  a  man  ought  to 
do  in  a  day,  and  he  will  get  a  glimpse  of  life  from 
a  day  laborers'  point  of  view,  and  thus  be  able  to 
deal  more  justly  with  that  class  thereafter  than  be 
could  without  such  experience.  The  ethics  of 
doing  this  la  nut,  we  regret  to  say,  usually  taught 
in  technical  schools. 

There  is  another  branch  of  railroad  construc- 
tion, closely  allied  to  rails,  which  is  yearly  grow- 
ing in  importance  and  in  complication.  That  is 
the  construction  of  frogs,  switches,  signals,  etc 
Tbe  business  of  manufacturing  these  appliances  is 
carried  on  in  special  establishments  devoted  to 
this  kind  of  work.  There  is  almost  no  literature 
on  the  subject,  and  what  could  he  learned  about  it 
in  schools  would  be  worth  comparatively  little  to 
knuw.  The  best  place  to  learn  bow  to  make  frogs 
and  switches  b  in  a  frog  and  switch  shop.  It  is 
difficult  to  learn  anything  about  signals  any 
where,  excepting  in  some  of  the  large  establish- 
ments devoted  to  that  business  in  England  or  in 
one  or  two  sbo[ai  of  that  kind  here.  If  this  is  im- 
practicable, then  the  would-be  learner  must  imi- 
tate the  example  of  a  bungry  dog  and  pick  up  a 
morsel  of  information  wherever  he  can  find  it,  as 
the  dog  docs  his  food.  It  will  not  do  either  for  the 
learner  in  such  a  case  to  be  too  fastidious  about  the 
way  in  which  such  Intellectual  foe  si  la  prepared, 
any  more  than  the  dog  is  about  what  he  eats.  The 
canine's  example  must  also  be  followed  by  culti- 
vating an  instinct  to  discern  inform  " 
dog  scents  his  fowl. 

When  it  comes  to  the  telegraph 
up  the  illimitable  field  of  electricity.    The  i 
of  it  which  will  be  most  useful  to  a  future  railroad 
constructor  or  manager  could  be  learned  in  a  few 
I  woeks  or  months  in  any  telegraph  office,  and  tbe 
leisure  them  afforded  would  give  ample 
I  study  up  as  much  of  the  theory  of  elei 
will  be  required  in  ordinary  practice. 

Before  leaving  the  permanent  structures  of  rail- 
roads, something  ought  to  be  said  of  the  stations, 
shops,  water  supply,  etc.  There  is  no  way  of 
getting  information  about  the  arragement  of 
these  excepting  that  which  is  analogous  to  the  one 


.  getting  feted.  There 
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are  no  schools,  no  book",  nn  paper*  and  no  per- 
mm  who  MM  to  have  liny  complete  undereliuid. 
ing  of  these  subject*.  The  knowledge  of  building 
which  an  architect  ought  to  hare  is  not  referred  to. 
The  place  to  learn  that  ia  in  the  employ  of  some 
competent  person  engaged  in  doing  that  kind  of 
work. 

If  onr  young  student  means  to  turn  his  alten- 
lion  to  the  rolling  stuck  of  railroad*,  then  the 
beat  pJaoe  to  learn  how  to  make  locomotives  is 
in  a  shop  wheie  they  build  them.  To  learn  how 
to  manage  them  he  ought  to  gain  rome  experience 
in  firing  and  running  on  the  road,  and  then  study 
the  subject  by  working  steadily  at  their  repair  in 
same  railroad  shop. 

The  same  tiling  may  be  aald  of  cars. 

If  he  meana  to  turn  his  attention  to  the  traffic, 
or  to  the  financial  management  of  railroads,  the 
office  of  a  traffic  manager  or  the  chief  executive 
office  of  a  railroad  would  be  an  infinitely  better  I 


than  any  school  could  possibly  be. 

Many  very  intelligent  persons  have  been  advo- 
cates of  workshop  practice  in  schools.  There  are 
two  things  which  it  seems  in  the  very  nature  of 
th  ing*  must  al  wavs  make  that  kind  of  training  \  err 
ineffective.  First,  there  is  the  absence  of  the  rigid 
discipline  and  accountability  which  exists  in  a 
well  managed  machine  shop ;  and,  wcond,  the  ob- 
ject for  which  every  shop  engaged  in  businc** 


exists  is  absent  in  the  school, 
milking  of  money  and  thepnidu 
at  the  lowesrt  cost  and  the  beat  < 
shop  live  learner  must  come  earl 
1st  liours.    He  mu*t  do  H  fll 


That  object  is  the 
m  of  machinery 
lity.  In  a  real 
md  work  regul- 
ar's work,  and 


carelessness  is  not  tolerated.  He  must  In  a  nu  ns 
ore  compete  with  his  fellow  workmen  under  a 
rigid  supervision.  That  kind  of  training  alone  is 
of  great  value  to  a  young  man.  ami  that  he  does 
not  get  while  playing  at  workshop  for  a  few  hours 
a  day  in  a  school. 

But  It  may  be  said  that  the  young  inquirer  does 
not  want  to  be  a  railroad  local er,  a  railroad  grader 
and  builder,  a  bridge-builder,  a  rail  manufac- 
turer, a  track  master,  a  switch  or  signal  maker,  a 
telegraph  operator  or  superintendent,  a  locomo- 
tive superintendent,  master  car-builder  or  traffic 
manager.  It  may  be  that  he  wants  to  get  a  gen- 
eral knowledge  of  railroad  construction  and  opera- 
tion and  educate  bimself  for  a  general  manager  or 
a  president.  Now,  if  this  is  the  case,  there  are 
some  rather  awkward  questions  which  ought  to  be 
considered.  Supposing  that  after  he  baa  com- 
pleted such  an  education  no  c 
want  him  for  a  general  manager  or 
intendent.  what  would  he  do  ?  It  is 
ijetent  men  are  always  wanted  for 
but  those  whose  services  are  sought  are  men  who 
have  shown  by  what  they  have  none  that  they  are 
romp*  t*  nl  and  have  the  ability  to  manage  jJF.iin, 
Our  student  would  have  no  such  reputation  after 
he  had  laid  up  a  stock  of  "general information," 
and  he  might  And  himself  unable  to  get  employ- 
ment on  the  top  shelf.  Now  general  information 
would  not  help  him  to  get  employment  lower 
down.  What  is  wauled  there  is  special  knowledge. 
If  he  wants  to  be  employed  to  locate  a  railroad  or 
design  a  locomotive,  he  must  be  able  to  show  that 
be  knows  how  to  do  those  things  as  well  as  or  bet- 
ter than  other  proplr.  In  other  words,  to  get  em- 
ployment be  must  know  how  to  do  some  one  or 
more  things  in  the  best  way. 

The  writer  remembers  soon  after  emerging  from 
tbe  chrysalis  state  of  his  apprenticeship  Beekiug 
the  help  of  the  man  who  before  that  occupied  the 
relation  of  master  to  him,  in  getting  employment, 
and  be  (the  writer)  gravely  asked  his  former  em- 
ployer what  position  the  latter  would  advise  the 
emancipated  apprentice  to  take.  The  old  man  hes- 
itated a  moment,  and  then  with  an  expression  on 
bis  face  like  that  which  General  Butler  prohatily 
»™m«l  on  hearing  the  news  of  the  late  election  in 
Massachusetts,  advised  the  writer  "to  take  what- 
ever position  he  could  get." 

During  the  same  apprenticeship  there  was  a 
philosopher  workman  who  "run"  adrill-prcss  next 
to  the  writer  of  this  too  long  article.  He  was 
given  to  saying  that  "in  order  to  get  on  in  the 
world  a  man  must  conceive  himself  to  be  a  wedge, 
and  when  he  sees  an  opportunity  he  must  insert 
himaelf."  We  will  finish  ibis  article  by  advising 
oar  friend  in  search  of  an  education,  first  to 
abandon  the  use  of  the  term  civil  engineer;  it  will 
clear  away  some  things  tnat  are  foggy  now;  next: 
to  Insrn  to  dr  some  one  thing,  like  locating  rail- 
road*, building  bridges,  or  malting  signals,  or  re- 
pairing cars  as  well  as  or  better  than  any  one  else: 
Uien  take '- whatever  position  you  can  get,"  and 
after  that  conceive  yourself  "  a  wedge."  and  look 
out  fur  npputunilic*. 

Of  course  if  a  young  man  has  wraith  and  influ- 
ence and  is  independent  of  his  own  achievements, 
then  the  cue  might  be  different,  and  merely  for 
the  pleasure  it  would  give  a  thorough  classical  or 
techulcul  education  might  be  advisable.  The 
prtsent  or  Int.'  president  of  the  British  Institute  of 
Mechanical  Engineers,  wlvo  is  a  partner  of  Sir 
William  Armstrong,  determined  a  year  ago  in 
educating  his  son  to  succeed  Mm,  first  to  put  him 


in  the  shop  and  then  give  him  a  classical  course  at 
Oxford. 

The  great  practical  advantage  of  an  education 
In  "railway  construction  '  is  tbe  discipline  it  gives 
to  the  mind,  so  that  the  person  liar  the  free  use  of 
his  intellectual  faculties,  a*  a  gymnast  has  of  his 

muscles. 

Much  leas  training  than  that  of  a  full  course  in 
a  technical  school  or  college  gives  this  to  a  suffi- 
cient degree  for  all  the  practical  pnrpn~-«of  suc- 
cesa  in  what  ought  nof  to  be  called  the  engineer- 
ing occupations. 

7b  the  Editor  of  the  Railroad  Gazette : 

Your  valuable  paper  has  an  editorial  article, 
'•The  Education  of  Engineers,"  In  tbe  issue  of  Nov. 
10.  1882.  some  pari,  of  which  tbe  writer,  ss  a  civil 
engineer  with  over  thirty  years'  experience,  can- 
nut  read  without  an  earnest  poatesL 

I  have  enjoyed  your  paper  for  years.  Why? 
Because  it  treats  of  many  of  the  various  topics 
which  interest  the  civil  engineer  who  "makes  a 
specially  of  railway  construction  and  manage- 
ment." 

Is  it  not  as  competent  for  a  civil  engineer  to 
know  personally  and  practically  of  these  subjects, 
as  for  a  Railroad  Gazette  to  collate  and  print  con- 
cerning them  ? 

Your  editorial  aik*  too  narrow  a  view.  Civil 
engineers  of  the  past  twenty  years  have  bad  good 
knowledge  of  all  the  various  pointa  it  touches 
upon,  and  many  more  beside*,  and  the  best  of  tbem 
did  not  get  their  reputation  by  following  any  one 
of  the  footsteps  you  mention. 

Mv  answer  lo  the  young  man  who  "intends  to 
adopt  Oil-  profession  of  am)  enoinerr,  and  to  make 
a  specialty  of  railway  construction  and  manage- 
ment." who  has  graduated  at  the  Military  College, 
Kingston,  Canada,  and  is  seriously  considering 
how  the  next  year  may  be  employed  to  bis  best 
interest  in  the  long  run,  is  his  first  alternative, 
premising  that  he  has  profited  by  bis  opportuni- 
ties, i*  a  good  mathematician  and  draughtsman. 

"Going  into  the  field  under  the  direction  of  an 
experienced  engineer." 

Why  ?  He  does  not  ask  to  become  a  mechanical 
engineer.  If  that  were  his  desire,  then  take  his 
second  alternative,  and  after  two  or  three  years  of 
work  lie  will  know  what  he  wants  from  his  third 
alternative.  ' 

Education  and  practice  combined,  experience  is 
what  be  requires,  in  tbe  line  of  his  query  and 
upon  his  premises. 

By  obtaining  an  Inferior  position  in  a  field  party 
nf  enginrers.  he  begins  at  the  beginning  of  railwav 
construction,  soon  learna  bow  to  obtain  data  for 
his  own  mathematical  determinations;  as  the 
pleasure  of  solving  peculiar  problems  not  found  in 
books,  as  well  as  applying  those,  printed,  over- 
balances the  toll  and  privation  of  his  fie  d  work,  he 
acquires  the  habit  of  noticing  the  peculiar  features 
of  the  country ;  this  increases  until  after  years  (not 
one  or  two)  of  practice  he  imperceptibly  acquires 
a  "knack"  at  combining  them  which  will  give  his 
judgment  weight  with  tbe  parties  who  are  invest- 
ing money,  even  before  he  is  instructed  with  th* 
surveys  and  arrangement  of  tbe  various  and  appa- 
rently conflicting  item*  which  weigh  in  the  balanc- 
ing of  comparative  advantages. 

Naturally  following  tbe  surveys,  often  inter- 
mixed with  them,  and  thus,  while  a  young  man.  he 
comes  upon  railway  designs  and  construction. 
Here  he  practically  see*  not  only  the  work  of  one 
engineering  firm  or  contractor  upon  trading, 
foundations,  masonry,  bridging,  etc..  but  becomes 
conversant  with  the  modes  of  many,  and  observe* 
which  answers  best  for  various  localities  and  dif- 
ferent  circumstances,  and  why  some  contractors 
lose  money  in  positions  similar  to  these  of  others 
who  make  money;  but  more  than  these.  Which 
modes  do  the  work  in  the  best  manner  as  well 
an  the  ones  which  are  the  cheapest,  far  the 
cheapest  is  not  always  the  best.  Thence  to  track- 
laying,  station  building,  water  supply,  terminal 
facilities,  and  incidentally  rolling  stock.  All  of 
these  be  can  I  earn,  and  will  learn,  if  intending  to 
become  a  civil  engineer  for  railway  construction. 
You  may  inquire  of  most  of  our  experienced  civil 
engineers  (railway),  and  they  will  give  correct  ideas 
In  regard  to  any  of  the  items  you  mention,  and 
their  Ideas  will  weigh  both  with  investors  and  con- 
tractor*. 

They  must  know  these  matter*  experimentally 
in  order  to  fill  their  positions. 

By  all  means  obtain  all  the  theoretical  basis  pos- 
sible, then  strive  for  a  varied  experience. 

An  engineer  t  success  Is  not  "  making  money  by 
honorable  means;"  it  is  tbe  reputation  of  readily 
and  skillfully  adapting  the  resources  of  the  country 
lo  their  highest  development  in  the  work  at  hand. 
A  civil  engineer  may  ns  well  at  once  give  up  the 
idea  of  "  making  money  "  strictly  in  his  legitimate 
profession,  hut  he  might,  snd  does,  mske  a  fair 
living,  a  respected  position  in  the  world;  hr  fines 
on  useful  oNtf  honorable  life. 

It  would  seem  that  your  writer  has  lived  too  long 
In  New  York,  wherelnaturally  as  the  financial  cen- 
ter) to  make  money  is  the  aim  of  the  mass.  There 
are  other  and  belter  objects,  objects  that  expand  in- 


steisd  of  diminishing  the  intellect,  cultivate  and  en- 
large the  mind,  enobte  the  spirit  and  the  life. 

Look  at  our  good  civil  engineers  of  the  past  as 
well  as  of  the  present.  Many  have  most  worthily 
filled  pusitior*  requiring  intimate  kr,o«iis.lK.  of  all 
and  many  more  than  the  branches  you  suggest, 
being  entrusted  without  oversight,  with  the  ex- 
penditure of  immense  sums  of  money.  l«cauae 
they  Jbtetr  what  they  were  about,  were  not  brought 
up  in  any  one  school  or  corns,  with  any  one  con- 
tractor, masou,  bridge-builder,  trackman,  manu- 
facturing or  engineering  firm,  but  nave  culled  the 
best  from  all. 

The  young  man  wishes  to  learn  more  than  the 
engineering  firm  specifies  that  it  does,  although  lo 
do  that  well  is  a  heavy  business  of  itself. 

He  wants  to  include  a  knowledge  of  their  busi- 
ness and  this  is  why  your  correspondent  of  the  en- 
gim-er's  firm  writes  to  your  paper. 

There  is  a  profession  of  civil  engineers  snd  it 
will  be  maintained  so  long  as  the  material  world 
progresses.  There  are  and  will  bo  civil  engineers 
lor  railway  construction  so  long  as  railroada  are 
designed  or  built. 

Upon  any  regular  meeting  of  the  American  So- 
ciety of  Civil  Engineers,  let  a  stranger  visit  their 
rooms  and  see  the  honest,  earnest  endeavor  for  the 
truth  in  all  practical  matters.  He  will  see  no 
show,  but  if  he  become*  acquainted  with  the  mem- 
bers he  will  find  a  vast  amount  of  solid  facts  and 
varied  experience  with  tbe  use  of  those  facta. 

"A  ruse  by  any  other  name  would  smell  as 
sweet."  but  there  la  the  rose,  what  better  name 
can  you  suggest  ?  No  !  the  only  modifications  to 
the  term  of  civil  engineer  aw  those  now  well  un- 
derstood, which  shows  the  specialties,  as  railway, 
hydraulic,  mining,  bridge,  sanitarv,  mechanical, 
gas,  electric,  etc..  and  a  member  of  either  should 
and  does  necessarily  have  a  fair  acquaintance  with 
tbe  learning  and  practice  of  the  others. 

The  name  civil  engineer  should  have  a  sonorous 
amplitude,  fur  thorough  practice  in  the  profession 

that  tlie  true  epgiueer'will  find  there  is  always 
something  to  learn.  All  of  the  world's  rostcrisls 
are  his  resources  snd  all  of  nature's  activities  ore 
his  agents. 

The  editorial  is  generally  too  discouraging,  too 
narrow  for  a  young  man.  There  la  always  room 
at  tin-  top."  In  order  to  get  there  one  must  begin 
at  the  bottom  of  the  ladder,  and  he  will  find  it 
a-ifer  aa  well  as  easier  to  put  in  everg  rung  as  he  as- 
cends. 

Full  well  I  remember  the  reply  to  me,  thirty 
years  ago,  of  a  civil  engineer  then  eighty  years  old, 
when  1  was  as  anxious  aa  this  young  man:  "Are 
there  any  more  railways  to  be  built  t  Will  tbe 
business  last  f  "Never  you  mind  that  prohlem; 
the  older  you  grow  the  more  you  will  see  to  be 
done,  until,  at  my  age,  yuu  will  t 


»o«*.  »*w»ai.  taw  %"  J    •*»•) ^  ■ 

ing  world  just  begun.1 

The  last  part  of  your  editorial  is  superior  to  tbe 
rest,  but  even  there  I  would  say  for  encouragement 
to  the  engineers,  that,  like  the  usual  experience  of 
earnest,  active  men  iu  other  pursuits,  there  will  be 
times  when  he  will  be  puzzled  what  posiliou  to 
fate,  as  well  aa  times  when  he  will  be  glad  for  any- 
thing he  can  gel. 

As  to  railway  management,  if  administrative  or 
executive  ability  develops  under  tbe  extremely 
favorable  conditions  of  tbe  life  of  a  civil  engineer, 
he  will  be  sought  for,  wherever  promptness,  sys- 
tem, accuracy,  tact,  versatility,  decision,  broad 
views,  are  required.  In  proof  of  this,  I  see  many 
among  my  engineering  acquaintance  who  now 
worthily  fill  such  positions,  who  preferred  to  deal 
with  men  and  measures  after  successfully  handling 
lbs  resources  of  nature. 

Judging  from  tbe  tone  of  the  article,  it  was  not 
written  by  one  in  th*  active  pursuit  of  the  pro- 
fession, consequently  I  intrude  upon  you  from  tlw 
stand. point  of  a  civil  engineer. 

Robeht  L.  Harris.  C.  E-. 
No.  80  Columbia  Heights,  Brooklyn  N.  Y.  Nov. 
11,  1882. 

RiNOiuMTiiN,  V.  Y,,  Nov.  1»,  1982. 
To  the  Editor  of  the  Railroad  Gazette  : 

I  have  rood  vour  editorial  on  the  "  Education  of 
Engineers,"  with  much  Interest  and  some  duaent. 

Your  remarks  on  the  dtffuseness  of  tbe  term 
"  Civil  Engineers,"  are  to  the  point,  and  are  too 
true;  but  to  sink  tbe  whole  term  would  be  only 
the  change  from  the  frying-pan  to  the  fire.  It 
seems  to  me  that  the  proper  cur*  la  to  suit  the 
prefix  to  tbe  occupation,  and  use  such  f 


etc. 

Your  statement  that  there  is  no  branch  "  of  civQ 
or  mechanical  engineering"  in  which  the  success- 
ful have  hail  a  liberal  education,  either  classical 
or  technical,"  is  largely  disproved  by  the  facta. 
Tbe  chief  engineers  of  the  fir**  three  railroad  sys- 
tems that  occur  to  me  are  all  men  of  such  educa- 
tion. The  largest  nf  the  three  employs  engineers 
of  such  education  by  preference. 


idea  that  a  man  must  be 
quainted  with  the  work  he  Is  to  do 
be  successful  in  it  is  self-evident. 
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Where  rtjtt  ariviw  to  young  men  fail*  in  Unit 
you  wiwVd  nave  them  decide  their  course  In  lire  at 
an  age  when  they  are  not  tit  tn  make  the  decision. 
This  i»,  I  submit.'  a  fruitful  cause  of  the  many  mi-- 
directed  Uvea  that  we  nee,  Thcv  choose  too  ynnng. 
Right  here  the  technical  Brhnof  steps  in  and  tit*  the 
young  man  as  the  training,  which  you  to  aptlv  re- 
fer to,  (in  tin-  athlete  for  Ills  life  work.  The  three 
or  four  year*  of  «evi>rc  mental  labor  mature  his 
mind.  r(uickrn  hi*  ability  to  «-ee  hi*  way  through 
a  difficulty,  and  perhaps, liest  of  all, teach  him  where 
to  look  for  any  information  he  may  rcciuin*.  He 
has  stored  away  a  vast  index  of  knowledge.  He 
iti  now  a  mm  ready  to  choose  his  special  work. 
Dix-s  he  intend  to  locate  lines  where  none  are 
bulit?  He  can  run  transit,  level  or  rod;  he  can 
take  noteit  on  topography  or  map  the  line,  not  rap- 
idly at  first,  but  sur.  lv  faster  than  if  he  had  no 
surh  knowledge.  IT  he  wants  to  leam  "grading 
and  masonry,"  is  he  the  worse  off  for  knowing  the 
laws  that  govern  tlie  stability  of  these  material*? 
"If  he  aims  at  a  knowledge  of  bridge-building."  a 
knowledge  of  how  to  work  strain -sheets  and  the 
strength  of  materials  is  not  far  amiss.  And  so  on 
through  your  long  list  of  the  special  branches  of 
the  "  profession"  there  is  not  one  in  which  his 
training  will  not  las  of  use  to  liirn. 

To  re|*at.  then-  is  about  n»  much  sense  in  a  hoy 
of  eighteen  or  nineteen— except  in  rant  eases— 
choosing  his  comae  in  life  a*  In  the  unwritten  law 
of  our  kinsmen  across  the  water  that  makes  the 
eldest  b-jii  the  heir,  the  si-cond  a  soldier  and  the 
third  a  clergyman:  Ho  y  differ  but  in  degree  of 
their  unwisdom.  A  Civil 


COCTIIV.— RPUIKOnEUl,  ILL. 
Springfield.  Illinois.  In  lat.  89  48  N„  long.  8» 
114  W  .  is  on  a  prairie.  a  miles  from  the  Sangamon 
River. 

•Settled  in  1*22,  it  was  made  the  State  capital  in 
1K37,  and  incorporattsl  as  a  city  in  1*40. 
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THE  HISTORY  AND  STATISTICS  OF  AMERI- 
CAN WATERWORKS. 

BY  J.  JAMRH  K-  IKORX.   M.  A*.  HTM'.  C.  R. 

tContirtuat  from  j*nr»  400.1 

CCOCXtl.— BASTOS.  FA. 

Boston,  Pa.,  in  lat.  40  42  N..  long.  75'  ¥  W.,  on 
the  Delaware  River,  is  on  hilly  ground  between 
the  mouths  of  Huahkill  C.'eek'  and  the  Ishigh 
River. 

Settled  in  178H,  it  was  incorporated  as  a  borough 
in  178». 

WsteT-wcwirs  were  built  by  a  private  company  in 
18241.  No  account  of  these  works  has  been  ob- 
taimsl.  In  1S54  the  Lehigh  Water  Company,  which 
now  supplies  the  town,  was  organized,  ami  buill 
works  after  plans  of  John  West,  taking  the  supplv 
from  the  Lehigh  River,  and  pumping  into  reser- 
voirs hy  a  Cornish  Hull  engine,  erected  tH4J0.  In 
1882  new  pumping  works  have  Issen  eiss-tcd  after 
plans  of  II  1'.  M  Blrkinbirc,  ('.  E..  taking  thrir 
su|if>lv  from  the  Delaware  River,  and  pumping  by 
a  Corliss  engine  of  2.0lKi,000  gallons  dally  capacity. 
The  water  is  lifted  230  feet  into  two  reservoirs,  one 
180  by  1(H)  ft.,  thu  other  100  ft.  square,  at  100  ft. 
above  the  general  level  of  the  town. 

Distribution  is  by  20  miles  of  caat-inin  pipe  of 
from  20  t<  3  in.  diameter,  with  r*j  Are  hydrant* 
10(1  gates  and  1,»00  taps.  There  are  20  meters  it 


The  town  does  not  pay  for  fire  hydrants.  Service 
pipes  are  of  wrought  iron. 

A  portion  of  PhTIlipsburg.  N.  J.,  on  the  opposite 
side  of  the  Delaware  River,  is  also  supplied  by  this 
company. 

The  population  of  Enston  was  1 1,1*34  and  of 
Pbillipsburg  7.1UB  in  lr»0.  The  daily  consumption 
in  18M  wies  l.OOO.OOO  gallons. 

The  capital  Block  of  the  company  is  $300,000. 
The  works  have  cost  f3IW,(M)0,  The  bonded  debt  is 
910.000,  at  8  per  cent.  interest.  Tlie  expenses  in 
18*1  were  $10,4100.  and  the.  receipts  $2a,50O- 

John  Maxwell  is  president  uf  the  company. 
OO00BCBL — bowlinii  URKKN. 

Bowling  Oreen.  Kentucky,  In  lat.  87  N.,  long. 
8*  If  W„  at  the  head  of  navigation  at  Barren 
River,  m  in  a  basin  surrounded  by  hills  at  a  dia- 
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The  surface  rock  is  lime- 
rises  in  a  sand-stone  region 


tame  of  5  t>. 
stone,  but  tl 

and  the  water  contains  little  lime.  Much  of  the 
drainage  of  the  valley  flows  off  through  caverns  in 
the  subsoil,  which  is  a  heavy,  red  clay. 

Settled  in  1787,  it  was  ini-orporatca  as  a  town  in 
I7H7. 

Water-works  were  built  by  the  town  in  IW, 
after  plans  of  Charles  H.  Hit  many,  C.  E.  Taking 
the  water  from  the  river  and  lifting  it  23)7  ft.  bv  a 
steam  pump  with  vertical  cylinder  of  »  in.  bore 
and  HO  in.  stroke,  into  a  reservoir  of  about  1,000.000 
gallons  capacity. 

Distribution  is  by  6  miles  of  cast-iron  pipe  of 
from  t)  to  2  In.  diameter,  with  100  lire  hydrant* 
and  300  taps.  Lead  and  galvanized  iron  aervici- 
pipes  are  used. 

Hie  population  in  18*0  was4,*i5aod  the  dally 
c-msumption  200.00!)  g  ■  I  Ions. 

The  works  have  cost  *  100,000.  The  braided  debt 
is  $85,000,  at  6  per  cent.  Interest. 

The  expenses  in  1S8I  were  $4,000,  and  the  re- 
ceipt* $7,000. 
The  works  are  managisl  by  a  board  of  Cuinmhv 
James  Wilherson  is  the  " 


lug  the  supply  from  the  Sangamon 
dull  80  ft.  lot 


ver.    A  con- 
the~water  from  the  river 


IS76  was  replai-ed  by  a  Worthington  duplex  engine 
f  8.01X1.000  gallons  daily  capacity.    In  1877  the 


Water-works  were  built  by  thecity  In  1884S.  tak- 
tiKi 

to  a  pnmpweH.  whence  it  i»  pumped  into  a  rvsjer- 
voir  of  4.000,000  gallons  rapacity.  There  is  also 
a  stand  pipe  8  ft.  in  diameter  and  70  ft.  high. 
There  was  at  first  an  Earnshaw  engine,  which  in 

tiilex  engi 
In  1«77  t 

reservoir  was  clcareil  ouC  anil  1,800  cubic  yards  of 
sediment  removed  from  its  bottom. 

Distribution  Is  by  ID',  miles  of  cast-Iron  pipe  of 
from  15  to  4  In.  diameter,  with  III  lire  hydrunts. 
180  gales  and  7.19  tap'.    Theie  are  81  meters  in 

The  population  in  1880  was  19,744.  The  daily 
consumption  and  tlie  average  numts-rof  taj*«  in 
use  for  live  years  has  been  as  follows : 

 &ssi  "••••if*- 
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works  cost  ft.vi  o  «t  which  is  the  amount  of 
nded  debt  at  8  |K>r  cent,  interest. 
The  receipts  in  IS*I  were  $28,1107.22,  and  the  ex- 
penses of  maintenance  $17,188.07. 

The  w  orks  are  managed  by  three  commisaioners. 
L.  R.  Brown  is  Secretary  and  Pred  McCarthy 
superintendent. 

.) 


Messrs.  Keuffel  &  Esser,  of  127  Fulton  street, 
this  city,  have  lately  introduced  a  drawing  table 
of  new  d  wign.  presenting  many  excellent  charac- 
teristics. The  table-top  is  raistsl  or  towered  toanr 
convenient  height,  the  mechanism  for  doing  which 
ouiuists  of  a  rack  and  pinion  movement.   The  top 
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may  be  adjusUsl  to  any  desired  angle  by  a  slight 
shifting  of  a  knob  under  the  front  of  the  top.  and 
without  the  necessity  of  changing  the  )>o»ilio'>  or 
interrupting  th"  wo'rk.  A  bracket  ana  funnVird 
with  shelf  and  drawers  may  la*  moved  to  any  posi- 
tion on  either  side.  By  a  simple  device  a  rick  can 
be  extended  over  the 'top  and  can  be  used  to  tem- 

/ 


Adihtiiinx  aXU  I'obhixtiokk.— May  18.  p.  l.TS, 
Buut'leri'iil.  Tlie  ditch  from  creek  to  reservoir  is 
"i  by  2  ft.,  and  4...00  ft.  long  with  grade  of  S.2H  ft. 
per  mile.  A  setting  basjn  is  made  in  it  8  ft.  wide 
at  bottom  and  Vi  ft.  a'  top  and  6  ft.  dwp  for  400 
ft.  The  reservoir  is  1-j  fl.  deep  and  and  holds 
2,000  000  gallons.  There  are  «.»  miles  of  pipe.  A 
vooil  deal  of  water  used  for  irrigation  and  gardens. 
The  population  in  l*H0  was  8,2-V)  and  is  now  4,000. 
The  works  have  cistt  #47,500.  The  lionded  debt  is 
$30,000  at  In  per  cent,  and  $I7..KJII  at  8  j>er  cent, 
llie  expenses  in  IKHI  were  $1,123  and  the  receipts 
$4,750. 

April  2.  1881.  Hiutrnt  Map.—  The  Superintendent* 
of  the  several  divisions  are.  Eastern,  Kzekiel  R. 
Jones;  Western,  llfsntond  Fitzgerald:  Mystic. 
Hiram  Cutts. 

November  II,  1W*2.  p.  888.  In  the  corrections 
for  Middleton.  N.  J.,  read  Middleton.  N.  Y. 

The  receipt  of  statistics,  as  follows,  is  acknow. 
Irslgod  with  thanks:  From  Jo.m  Maxwell,  Prwi- 
dent,  statistics  and  water  rates  of  the  water-works 
of  Esston.  Pa.  From  John  S.  Titcomb.  Engineer 
of  water-works,  revised  statistics  and  water  rates 
of  the  water-works  of  Boulder,  Col.  From  M.  H. 
Cramp.  City  Engineer,  statistics  of  the  water- 
works of  Howling  lire.-n.  Kv.  From  Charles  E. 
(load,  C.  E.;  list  of  places  having  water  supplv 
in  British  jsiaseasions  in  North  America.  From  J. 
F.  LeBarou.  C.  E..  partial  statistics  of  the  water- 
works of  Arlington.  Mass.  From  A.  F.  Matlock. 
City  Clerk,  report  for  |8t»l  of  tlie  water-works  of 
Stnibrnville,  Ohio.  From  the  City  Clerk,  1-itb. 
r.lhand  " 
field.  III.  _ 

PRICES  AND  WAGES. 


|»>rnrily  iucrj'ase  the  size  of  the  table  when  using 
it  as  an  easel,  or  for  holding  copies,  etc. 

Tlie  tables  arc  built  of  the  best  materials,  are 
simple  in  construction,  and  hnve  strength  and 
weight  enuugh  to  make  them  firm  and  steady- 
Easels  are  made  embodying  the  same  principles  of 
(^instruction.  From  the  accompanying  engraving* 
an  idea  may  be  ohlaintxl  of  the  apf.Ksarmoce  and 
mechanism  of  twu  sizes,  the  larger  being  sup- 
ported upou  a  double  iron  stand. 

Particulars  in  regard  to  the  "V 
t-il.les  may  be  obtained  from  thr 
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IRON  MARKET. 


lire*,  tin..  Unmet 
o.  I.,  car*.  is.tl#l.|trpAl, 
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Mat  Ira*.  ll<,  •  il*l>.  4  I 
Sort  Iron.          - 3  111  . 
Vnrlissi  stupes  

1  laeta  sad  taiwanl  
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of  the  Mas*.  State  Labor 
last  report,  that  the  advam-e  In 
llowing  articles  as  contrasted 
?  same  articles  in  187H  is  as  fol- 


Cotonel  Wright, 
Bureau,  says,  in  his 
the  price  of  the  fo 
with  the  price  of  tin 
lows: 

tirocertes  a*vo  S.I i SIH-etl  la  prior  tl.l  per  eeot. 

l*roTlslMos  Lave  n.lvar.-:^.l  In  erlis-  yn.l  percent 

Fuel  has  sdrsnorti  Is  price  :»  1  perceiii 

Vry  znods  bate  *d**uetsl  in  prlts-  n  prr  eenr 

Hoots  hsva  fslkrn  tn  price  1  «  per  eeut 

Ken'A  liBTesrfWiuiee.f-.lt. 1  pertsto* 

fUmni  hsKSUvsncetl  13.7  percent. 
On  all  these  items  of  expense  entering  into  the 
cost  of  living,  the  average  increase  was  21.2  per 
cent. 

Wages  have  not  increased  in  the  same  ratio  ns 
the  necessaries  of  life.  In  some  trade*  there  ha* 
been  a  tailing  off  since  1878;  in  the  lxx>t  and  alloc 
trade  Co).  Wright  says  wage*  have  decreased  4.4 
per  cent.,  in  cabinet  making  the  d-creasehas  been 
1.7  per  cent.,  carpeting*  7.8  percent.,  carrit 
making  5,4  percent.,  straw  goods 
2.7  per  cent.  le*»  than  they  did  in  H 
the  whole  lliere  has  bosiii  nn  increase  avi  , 
0.»  per  cent.  That  is,  the  cost  of  living  is  21.2  per 
cent  more  than  it  was  in  1878,  while  the  advance 
in  wage*  has  only  been  6.0  fa  r  cent.  —  Wvrtrttrr 
Timt*. 

Bids  tob  Wateb-wohjc*  Kkmaimibo  FnorKsxn  — 
We  luvs  received  the  following  note  Irooi  Irviogton. 
N.  Y.,  in  regard  to  the  proposals  for  water-works  which 
were  recently  reeslvisl;      Owing  to  a  nolle*  of  SU  ill- 
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1A  la  by  .-SHI  

rss  k  Iswins,  7  In  Vi  B  In  ley  30  ft   

I'iatt  iron. 
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STONE  MARKET 


The  present  cargo  rates 
New  York  are  as  follows: 
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ON  THK  KDIH'ATION  UF  KNfilNEF.RS. 

On  another  page  will  be  ruuuil  an  article  from 
the  editorial  columns  of  Mm-  Wfitfnwu*  Uazriie 
ronrcniinn  the  education  of  civil  engineers,  which 
present*  in  a  very  clear  unci  forcible  manner  the 
claim*  of  practical  training  in  at  tual  busiutas  life 
an  opprawd  to  that  acquire*!  at  technical  schools. 
While  entirely  agreeing  with  our  contemporary  as 
to  the  value  of  the  discipline  of  manual  tabor,  the 
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  college,  but  should  plunge  into  practi 
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tune,  payabla  quarterly. 


of  working  ones  way  up  the 
ladder  by  beginning  at  the  lowest  steps,  we  yet  feel 
that  the  main  conclusion  reached  is  not  in  all  re- 
spects that  which  should  govern  a  young  man  who 
is  desirous  it  attaining  success  in  sortie  branch  of 
civil  engineering.  Thla  main  conclusion  concisely 
stated  ia  about  us  follows  :  A  young  man  who 
wishes  to  earn  his  livelihood  in  civil  engineering, 
and  ultimately  gain  a  competence  thereby,  should 
not  take  a  course  of  study  in  a  technical  institute  or 

ctice  as  soon  as 
having  studied  algebra,  geometry, 


Articles  for  PabllcaUon 

-   should  be  i 
than  Thuratay  l 
Friday  nooa. 
<  o  rr .  » iM.ndence  ii|kjii  subject*  wbleh 
to  the  pcuvtoce  of  thai  brumal  w  solicited. 


CbUBBIXfl  ARRANGEMENTS. 

In  order  to  *ueaiiu*lat<i  si*--*  of  our 
wish  to  subscribe  toe  other  perl. 
We  win  aead  to  aay 


physics  ai 

Now  these  branches  of 
with  the  physics,  are  usually  taught  in 
Hchixtls  and  academies  to  pupils  of  sixteen  or 
current  number  teen  year*,  son  lad  of  that  nge,  after  spending  a 
little  time  at  drawing,  would,  under  the  plan  pro- 
posed, enter  at  once  upon  the  actual  work  of  life 
na  uxeman  or  rodman  on  a  surveying  {tarty,  ot  a* 
an  apprentice  in  a  lonomotire  shop.  Here  he  is 
supposed,  of  course,  to  exert  all  hia  energies  to 
learn  thoroughly  the  work  fan  U  net  to  do,  and  to 
euro  his  prumution  up  the  rounds  of  the  ladder, 
n  :\«  ■  confining  himsell 
tally  until  he  acquire* 


i  Naws  at 

I  rnuowlaa;  at  the 


maiul  of  arithmetical  processes,  and  an  acquaint- 
ance with  the  elements  of  algebra  and  geometry. 
He  ought  lo  be  in  good  health,  have  some  degtee 
of  ingenuity,  and  be  possessed  with  the  deteruiln- 
tion  to  succeed  In  all  his  undertaking*.  Very 
desirable  also  la  It  that  he  should  have  had  a  prac- 
tical acquaintance  with  some  of  the  force*  of 
nature  which  he  aspires  lo  control,  such  an  ac- 
quaintance, for  inatauce,  as  the  carpenter's  appren- 
tice gain*  by  hi*  axe  and  cbhel.  A  n-anonable 
amount  of  such  manual  labor  will  strengthen  hi* 
growing  muscles,  expand  hi*  lungs,  and  lay  the 
foundation  for  habits  of  activity.  Much  study  I* 
a  weariness  to  the  flesh,  and  particularly  no  for  the 
young,  Although  eighteen  is  a  very  usual  age  to 
enter  college,  it  would  1*3  far  more  profitable  in 
most  cases  to  wait  a  year  or  two  longer,  until  the 
body  has  acquired  greater  strength  and  the  mind 
greater  capacity.  For  the  years  between  fifteen 
and  nineteen  we  can  think  of  no  better  plan  for  a 
lad  than  the  old-faahionrd  one  of  four 
schooling  in  the  winter  am!  eight 
and  play  in  the  summer.  During  these  early 
veai*  also,  the  eye  and  the  hand  should  be  trained 
by  practice  in  free  hand  drawing. 

Let  us  now  consider  how  the  fouryeanV  eourse 
ot  education  in  civil  engineering  i*  spent,  and 
what  its  effect  is  in  diawingout  and  developing 
the  powers  of  the  young  man. 

The  study  of  mathematics  is  continued,  and  em- 
braces the  subjects  of  geometry  .algebra,  trigonom- 
etry, descriptive  geometry,  co-ordinate  geometry, 
and  the  calculus.  There  are  courses  in  physic* 
and  chemistry.  The  study  of  the  French  and  Ger- 
man Innguagr*  ia  usually  required,  and  training 
in  the  use  of  English  is  no.  neglected.  There  is  a 
course  in  drawing  beginning  with  the  elements  of 
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frt  oo  of  eighteen 
Lou  study  graduates,  aged  twenty-two. 


The  lad  who  takes  a  ciransa  of  technical  stutly. 
likewise  leaves  the  high  school  at  the  age  of  six- 
teen or  seventeen,  spends  a  year  or  two  in  prr|*»ra- 
tinn  awl  enters  upon  that  course  at  the  age.  say, 
and  at  the  em!  of  the  four  years  of 
Then  be  begins 

I  La  ;|  i  rodman  at  the  foot  of  tho  ladder  ami  Itcnda  all 
l.ao  his  energies  to  work  his  way  up.  In  practical 
Joo  experience  and  in  ability  to  command  wages  lie  is 
s  uo  "ve  y**n  w-'hiiid  the  other  lad. 
ioo  that  when  these  typic 

J'Si        «».*<•  ot  thirty,  ho  who  has  taken  the  course  of 
J  jjJJ  college  training  will  not  only  have  attained  an 
3  JU  equal  degree  of  success  with  the  other,  but  on  the 
The  prlo-lpaJ  chaos*.  In  tl.«  above  Rxurea  from  those  ot  average  will  have  far  outstripped    him  in  the 
fcvrt  seasoa  Is  It.  that  of  the  tv.lurv  Ifaimnar.  which  baa  race. 
advanced  Its  trade  price  e  .rrespoadlaa-ly.  tAST  parptae  Is  lo 

brttur  lbs  trade  of  out  xutucrihers  into  this  office,  sad  lo  do  °ur  contemporary  selects  the  ellipse  as  a  curve 
this  we  am  the  ctabblu*  Jisai-aahi  at  trade  price  and  we  1  whuae  ortlinates  and  ahseiaeas.  measured  from  an 
add  tit,  cents  to  pay  for  stamp,,  stationery  awl  time  la  <  rigin  utoneend  of  the  major  axis,  represent  the 
hau<itin<;  the  busunst.  St  slab  ii  under*. id  thai  we  will  ppijjijrjn  between  education  and  it*  relnlive  useful 

cit^d  u.i.  smtmcement  to  any  del, red  journal  In  the  United  ...   . 

neaa  in  life.    At  hrst  the  curve  rises  pcr]>cnd[cU' 

larly,  allowing  the  beginnings  of  the  education  to 
he  of  great  vi.lue,  then  it*  ordinate*  increase  with 
lea*  rapidity  until  the  curve  becomes  horizontal 
am!  then  liegin*  to  deacentl,  showing  tlutt  much 
education  muy  diminiali  the  chance*  of  succr**, 
Tlit*  happy  illustration  may  indeed  nqiresiiit  the 
fact*  if  the  word  education  Ik-  taken  to  mean  book 
<97  knowhslge  only,  hut  such  eannot  taj  the  ctse  if  it 
♦0*  be  taken  in  it*  true  signification.  To  educate,  says 
40s  Wchstcr,  comes  from  r. out.  and  fhtr-rr,  to  lead,  and 
signifies  to  bring  up  a  child,  to  lead  out  and  train 
the  mental  powers,  to  form  the  character,  and  to 


•  wet)  not  pay  aay  artenUoa  to 
■  of  •osieltora.  who  caoaoc  ofTsr  aay  bsrtsr  terms. 
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Truss  t 


40,-,     AtnrnK-.it    Soelely  of 

..  4U-,    ..'  OH  Eualaeers  40M  pre|a»re  and  ht  for  htwinitH,   v  lowing  education  as 

""'ana  a  drawing  out  and  training  of  the  powers  of  the 

iteiusoiire         son  mind,  wo  must  regard  the  curve  as  ever  usceodlng, 

nian- 
nieaning 


i  for  inly 

^ _  rter  of  a  parabola.    And  this  view  of 

  of  that  wort)  ib,  we  think,  the 

)  parties  will  please  note  the  new  ad-  given  life  to  and  won  success  for  the  new  scientific 
vertisemcnt  published  in  this  issue  uf  the  city  of  metlnslsof  education  and  training.  Asapromi- 
Nashville,  Tenn.,  for  proposals  for  pumping  en-  nent  educator  once  tersely  expressed  it,  the  aim  of 
fines.  In  order  to  secure  a  larger  representation  education  is  to  teach  a  bit}  how  to  think, 
of  engine  builders,  the  time  for  receiving  pro-  When  a  lad  of  eighteen  enter*  upon  n  course  of 
posals  is  extended  to  Dec.  II  ensuing,  und  atldi-  stutly  of  four  years  iti  civil  engineering,  he  ho*. 
tional  engiiKS  are  ulso  called  for.  It  is  to  be  hojxsl  or  should  have,  the  ability  to  use  his  own  Inn- 
Ihut  a  very  full  and  complete  representation  will  guage  with  reasonable  correctness,  a  fair  know- 
Ik)  the  result  of  the  increase  of  time  allowed.  ledge  of  history  of  hU  own  country,  a  good  < 


ive,  machine  and  architectural  drawing,  and  ] 
of  Btrut-tnres.  There  ia  a  course  in  surveying,  err.- 
Inmclng  land  surveving,  leveling.  Irinngulatfon 
and  topography,  railroad  locution,  hydrography 
and  geodesy.  There  are  courses  in  the  subject*  of 
the,  strength  of  materials,  the  details  of  construc- 
tion, the  strains  on  roofs  and  bridges,  the  steam 
engine,  the  machinery  for  lifting  ami  transport- 
ing. In  hydraulics  aud  in  practical  astronomy. 
There  is  also  usually  instruction  given  in  metal- 
lurgy, mineralogy  or  geology. 

These  subjects  are  not  taught  by  a  t 
but  by  a  doxen  or  more,  each  of  whom  ia,  or  c 
to  be,  a  irpecialUl  in  Ida  special  department.  He 
who  teaches  the  aurveying  should  liavn  lieen  for 
many  years  engaged  in  the  actual  practice  of  that 
art  and  have  had  charge  of  parties  or  important 
Held  work.  Ho  who  tauiche*  the  detuils  of  con- 
struction should  have  at  t unity  built  dams  und 
abutments  and  bridges,  and  has  shown  himself 
competent  to  build  them  strong  and  cheap.  In 
our  best  technical  schools  such  teachers  an-,  we 
think,  generally  selected,  when  it  is  possible  to 
obtain  them  for  the  limited  pay  offered.  The  new 
scientific  education,  in  fact,  as  distinguished  from 
the  old  classical  one  of  fifty  years  ago,  ha*  largely 

Under  such  instructors  it  would  be  expected  that 
the  methods  of  training  would  be  largely  practi- 
cal, and  this  is  found  to  be  the  case.  Booka  of 
course  are  used,  for  they  euibody  the  recoid  of  lh« 
experience  of  all  the  age*  of  which  we  are  the 
heirs,  but  the  teacher  should  lie  independent  of 
them,  his  function  being  to  train  the  young  men 
tu  think,  and  not,  as  in  the  old  method,  to  simply 
hear  the  lessons  recited.  All  that  is  read  in  the 
hooks  receives  full  illustration  in  the  practical 
work.  In  physics  each  student  demonstrates  in 
the  laboratory  the  truth  of  the  law.  of  I 
bodies,  of  latent  heat,  and  of  the  i 
motion  and  energy.  In  chemistry  he  learn*  about 
oxygen  and  chlorine  by  actually  manufacturing 
these  gases.  In  surveying  he  handles  all  the  instru- 
ments in  the  field  und  takes  all  the  note*  necessary 
for  the  cuuatructlon  of  his  maps  and  pro  files.  And 
all  lltrxe  operations  are  so  arranged  that  the  young 
man  sec*  and  uuderatanda  the  reason  why  they 
When,  for  instance,  he  takes  hi* 
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crow  eecU»°»  on  the  located  railroad  line  lie  dearly 
noes  tbe  relation  of  the  aula  thus  obtained  to  a 
roblem  In  his  ■■  geometry  of  carth- 
Or,  when  lie  under.  hi*  idun*  for  u  struc- 
ture hating  columns,  Imiu  anil  rods,  hi-  is  able  to 
compute  tbeir  proper  sixes  and  shapes,  or  jurtify 
bis  selection  of  tliem  liy  reference  to  g<*id  cngin- 
owing  practi 
so  arranged 


than  technical  graduuti-s.    They  do  thin  because  railroad  building,  and  iir.pecuniou«  condition  of 
they  find  it  ]»ys.    A  y<mog  man  who  is  trained  municipalities,  were  out  of  employment.    We  1 
bow  to  think  is  of  more  value  to  them  at  higher 
wage*  Ihannnc  who  does  bin  work  by  rule  of  thumb 
nt  lower  wages.    He  doe*  more  work  hi  a  day  and 
doe*  it  bHter. 
And  when  we  look  at  the  question  from  other 


to  straggle  with  and 
at  the  name  time  tint 
done  mostly  with  tho> 


of  the! 
in  Iowa  would  tele 

and  found:  wanted  inside  uf 
Nothing  was  said  about  transportation.  I 
In  short,  the  study  and  work  is  point*  of  view  than  tlie  financial,  everybody  will !  the  cngineeis  would  be  wanted,  and  nothing  about 
teach  him  to  think  for  himself,  agree  that  the  youug  man  of  education  turn  the  J  waiting  till  the  parlies  could  he  found. 


onqocr  his  problem,  while  advantage.  The  loeatlog  engineer,  for  example,  This  Is  a  pretty  big  country  to  get  over  in  a  day 
thinking  and  vtruggling  is  doox  bin  work  with  a  more  cheerful  mind,  if  he  or  two,  and  civil  engineers  are  not  lunially  kept  "on 
o  subjects  upon  which  he  know*  something  uliout  the  r.x.-ks  of  the  eounlry  tap"  to  be  supplied  at  a  moment's  notice. 


Intends  to  spend  his  future  years. 

advantages  of  an  education  such  as  just 
I  are  many,  and  its  disadvantages  are  few. 


the 


tbniogh  which  he  travels.  He  has  an  intcwsl  in  We  woum  overhaul  <mr  rrfatislica,  and  after  lay- 
tbe  progress  of  science  in  genend,  iu>  well  a*  in  log  aside  a  large  and  always  augmenting  list  of 


that  of  his  own  specialty.  When  the.  panic  coiuea 
that  stops  his  work  and  bis  pay,  be  is  n<i<  so  hound 
to  his  trade  that  he  cannot  try  his  hand  at  some, 
thing  else.    In  such  times,  u»,  he  feels  nt  liberty 


renders  the  young  man  capable  of  exercising  In- 
telligent thought  in  whatever  business  be  uiay  to  ash  the  alumni  of  bis  institution  to  nm.it  in 
undertake.  The.  special  information  cancerning  securing  him  employment.  This  may,  perhaps, 
engineering  subjects  acquired  in  such  a  course  we  i  seem  a  trivial  matter.  Imt  as  n  rule  mens"  lives  are 
consider  to  be  of  far  lew  value  than  this  genend  I  largely  controlled  by  circumstances,  while  those 
training.  What  he  learns  about  surveying  or  who  are  able  to  control  eircumstai*ces  are  few;  and 
drawing,  the  subjects  with  which  lie  beeo,nrs  many  a  college  man  will  testify  to  encouragement 
most  practically  familiar,  is  not  sufficient  to  enable  received  from  his  brother  alti'iini  in  times  of  com- 


"Jnst  graduated"  who  were  ready  to  go  any- 
where at  any  price,  Imt  whom  we  could  not  well 
afford  to 

would  select  the  most  reliable  t 
the  applicant,  telegraph  biro  the 
him  to  do  the  real.  It  always  failed,  and  the  only 
satisfaction  we  had  was  in  paying  telegraph 
charge*.  No  sensible  man  would  "pull  up  stakes" 
and  travel,  at  his  own  expense  awl  risk,  across  two 
ur  three  States  for  the  small  consideration  offered, 
ami  the  contingency  of  not  suiting,  and  so  being 


him  to  take  hold  of  any  responsible  work  ami  mercial  deiireraaoii,  enconrngement  without  which  I  left  very  much  worse  tban  Iwfore  he  started. 
He  may  be  a  good  his  life  might  have  been  very  different. 
I  surveyor,  yet  before  be     There  is  uric  other  point,  suggested  bv  the  re- 
can  be  trusted  far  bis  judgment  must  hc.levetoped  ,  marks  made,  two  weeks  ag  >,  by  Herbert' Spencer, 
by  the  experience  of  ucttul  business  life.    But  the  concerning  overwork  and  grey  hair*,  that  should 
education  that  has  taught  him  bow  to  think  will  receive  the  careful  attention  of  parents  who  are 
enable  him  to  make  rapid  progress.    The  great  I  puttied  to  know  whether  to  give  their  boys  a  teeh- 
fteld  of  science  that  has  been  opened  to  him  by 
tbe  study  of  astronomy,  physics  and  geology  will 
ever  prove  a  pleasurable  one  in  which  be  may 


Neither  did  we  wish  to  be  party  to  any  such  ven- 
tures. Wo  sent  an  engineer  from  Boston  to  Pitts- 
burgh to  All  a  situation:  all  parties  i 
hut  it  wasn't  long  before  tb 
hack  at  -The  Huh,"  we  sent  another  from  near 
Philadelphia  to  Buffalo,  b  ut  it  resulted  in  a  siroi- 
nlcal  education  or  put  them  at  once  into  practical  lar  retrograde  movement:  we  got  two  or  three- 
work.    Much  of  course  depends  on  the  l»ys,  hut  ;  into  situations  In  which  Ihev  are  still,  after  nearly 


it  tin 


have  any  liking  for  study 
means  let  them  continue  at  it.    In  tbenn 
hurrying  bunin.-sH  rush  and  overwork,  bit 
tbe  young  men  out  of  tbe  world  as  lon| 
sible.    Let  the  days  of  their  youth  be  spent 


roam  during  hi*  hours  of  leisure,  while  his  drill 
in  the  modern  language*  will  have  introduced  him 
to  the  world  of  literature.  His  education  baa 
been  broad,  and  this  la  well,  for  he  who  would 
■  must  first  build  broad. 
I  from  a  purely  financial  point  of  view, 
we  think  It  ooukl  be  shown,  if  statutes  were  oh. 
tainahlc.  that  a  young  man  of  good  health  and  fair 
mental  cairacily,  who  takes  such  a  course  of  study 
ami  graduates  at  tbe  age  of  twenty-two.  at'alna  by 
the  time  he  in  thirty,  a  greater  degree  of  success 
than  be  who  plunges  early  into  practice  and  fol- 
lows closely  some  special  branch.  If,  for  instance, 
a  census  could  be  taken  of  al  I  the  young  men  oftbe 
age  of  thirty  who  are  in  charge  of  parties  on  rail- 
road location  or  construction,  it  would  be  found  sound  technical  education 
that  those  wlw  graduated  from  technical  schools 
were  receiving  the  highest  salaries  and  bad  tb« 
best  prospects  for  promotion,  and  further,  we  feel 
confident  that  in  number  they  would  far  outrank 
the  other*.  This  cannot  be  said  of  men  of  HI ty,  for 
thirty  years  ago,  when  they  were  young,  technical 
schools  were  scarcely  known.  To  argue  that 
because  these  older  engineers  have  attained  repu- 
tation and  success  without  tbe  advantages  of  sclen- 


pretty  well  and  tiave  not 

Last  winter  you  round  mo  work  lu  Connecticut,  ami 
for  It  I  felt  vary  thankful 

,  of  to-day  can  do  so  j  a'p^^f       mTalfg  take*;  .*  *ltt 

done  more  leveling  Uiau  transit  work,  but  have  done  sil 
klml>  of  division  work.  Would  like  to  got  with  a  good 
nun.  wtirro  I  could  be  advanced  if  Wivrtny 


three  years'  holding,  to  the  satisfaction  of  all  con- 
cerned, we  presume.  With  the  return  of  good 
times,  the  demand  for  engineers  for  a  while  over- 
taxed tbe  supply;  there  is  now  a  falling  off  irr 
railway  building,  and  with  it  coatee  a  large  supply 
of  unemployed  engineers.  A  ( 
ber  of  these  have  really  no  claim  to  I 
engineers."  and  both  themselves  and  I 
will  be  benefited  by  their  turning  their  brain  ; 

to  other  branches  of  business.  There  is 
large  class  who  will  have  to  accept  the 
situation,  and  take  their  enforced  idleness  as  phi- 
there  are  others  who. 
e,  ought   to  be  able 
1    employment    all  tbe 
There  is  still  another  and 
gtneerp.  whom  we  wish  to. 
stimulate  into  opening  offices  for  themselves,  as 
specialista  in  one  or  more  branches  of  the  pro- 
fession.    In  this  great   and  rapidly-developing 
country  there  will  always  be  a  demand  for  engl- 
|  neering  talent,  and  the  men  who  become  known 
and  recognUted  as  specialista  will  find  remunerative 
work  at  railroad  construction!  I've  brmtad  In*  city  employment.     There  tdkould  bo  an  unremitting; 

effort  on  tbe  part  of  reputable  engineers  to  main- 
tain remunerative  prices  for  their  services,  and  as 


y  all 
n  of 
keep 
pos- 

in 

tbe  worry  of  business  is 
unknown.  Let  the  selection  of  their  special 
branches  of  aigiireering  labor  be  deferred  until 
they  are  qualified  by  age  and  experience  to  select. 
Overwork  and  grey  hairs  come  soon  enough  to 
men  even  when  life  is  begun  at  twenty-two,  and 
by  commencing  younger  nothing  whatever  seems 
to  be  gained,  but  rather  much  seems  to  he  lost. 

To  conclude :  A  young  man  who  wishes  to 
attain  success  and  happiness  in  the  occupation  of 
a  civil  engineer  ought  to  begin  by  obtaining  a 


xperien 


]< ittuphically  i 
having  larg 
to  find  profession 
lime,  or  very  nearly  at 
increasing  class  of  e 


CIVIL  fSKOINEERtT  EMPLOYMENT  BUREAU. 

Nrw  York  Crrv,  Nov.  18,  188J. 

Do  you  know  where  I  would  bo  mnr4  likely  to  find 


likewise,  is  certainly  fallacious,  for  the 
in  the  two  case*  are  far  different. 

An  inspection  of  the  lists  of  graduates  given  in 
some  of  the  catalogues  of  technical  institutes 
shows  that  young  men  who  have  been  six  years 
out  of  the  school,  in  general,  bold  responsible  and 


Why  u  not  a  place  to  be  fuund  in  tbs  city  where  a 
book  could  be  kept,  giving  addresses  and  ability  of  en- 
gineers, etc. ;  aw,  at  die  >ams  place,  a  list  of  work  and 
tbe  requirements,  so  a  man  need  only  to  apply  and 
know  bi»  fate  witbutit  running  arxmd  so  mucbf 
Vin  „-n,i„0»in«  ik^„  -» I    Railroad  work  especially  need*  nucli  a  department,  as 

On  graduating  tbey  began  at  tlw  work    minll„,nw.  short,  and  a  forced  idle 


ra|>idly  as  possible  introduce  tbe  practice  of  re- 
quiring payment  for  opinions  or  advice,  which 
i  now  seem  to  be  considered  by  the  public  as  worth- 
ies* although  eagerly  solicited,  T! 
of  an  engineering  expert  will  save  to  a  c 
expense  and  annoyance  In  many  ways,  and  it 
ought  not  to  lie  reckoned  as  gratuitous,  while 
dleoera  it  tbe  '*Tct*  *nd-  ''"do™  claim  a  fee  for  much  leas 
tbe  bottom  of  tho  ladder  with  low  pay.  but  thev  I  rmult  until  work  can  bi  found,   Ali  would  he  willing  to  vahtalile  services. 

have  rapidly  mounted  the  step*,  passing  and  often  j  ,^^.lJJo0ru',hl,!  "Vea^f'T^'"1"  ,u%aVc" '  With  "■*"rd  lo  a  record  book'  we  *ouU  ke*1* 
leaving  far  behind  those  who  began  tbe  ascent  1  "'mm   "  (  one  if  we  thought  it  would  be  of  any  value.  There 

wlten  live  years  younger.  In  fact  we  know  of  no  The  above  la  but  one  of  many  similar  requests  is  one  now  at  the  rooms  of  tbe  American  Society 
profession  where  the  graduate  advances  no  rapidly  of  which  we  are  In  almost  daily  receipt.  Wo  heart-  of  Civil  Engineers,  for  the  benefit  of  members, 
as  in  civil  engineering,  A  young  doctor  finds  it  c  ily  wish  we  could  secure  situations,  more  or  lees  How  much  it  is  utilised  we  do  not  know.  Until 
hard  to  obtain  patienu  even  when  he  furnishes  <  satisfactory,  furlheni  all,  since  they  represent  the  <  we  can  devise  something  better,  we  c  m  offer  only 
both  services!  and  medicine  gratis,  A  young  willingness  of  a  class  to  work  if  only  work  can  the  alternative  of  advertising  in  KwilNEXBJXO 
lawyer  is  glad  to  take  cases  where  be  receives  be  had.  We  hare  not  met  with  many  drones  In  News.  If  this  wore  generally  adopted  it  would 
nothing  if  he  loses,  and  almost  nothing  if  he  winB,  the  engineering  profession,  and  whenever  our  as-  constitute  a  •'record  book,"  and  it  would,  after  a 

lime,  be  consulted  as  such.   Our  charge  for  insert- 
ing  such  cards  is  only  a  nominal  one  of  twenty- 
five  cents  each  insertion;  for  parties  who  advertise 
for  engineers  we  charge  fifty  cents.    If  only  an 
led,  wo  frankly  say 
t  beoorbes  general, 
will  soon  become  known  among  parties  seeking 


But  the  young  civil  engineer  earns  nt  once  as  rod 
man  or  draftsman  fifty  dollar*  a  month,  and 
usually  dmilde  or  triple  that  amount  after  a  very 
few  years  uf  firnctice. 

The  indications  are,  that  techni 
a  qualification  fur  technical  pur 
every  year  more  anil  more  important,  until  finally 


been  solicited  to  aid  in 

basinets  to  do  the  best 
we  could  for  applicants.   This  service  is,  however, 
rery  insignificant,  as  in  every  office  where  etigi. 
Juration,  as  neers  may  be  needed  there  is  usually  a  more  or  occasional  "  Want "  is  ad 
will  grow  ,  lees  lengthy  list  of  applications  alwuys  on  file,  i  that  the  money  Is  wasted 
»go  we  started  an  agency  t 


it  will  become,  as  it  is  now  in  Germany, 
pentrible.    Already  some  railroads  hire  for 


tbeir 


want  of  the  profession;  we  rcceiv 
testimonials  from  a  considcraWo  list 
who,    in  the 


ncct  this 
d  letters  and 


al  it  would  enable  us  to  keep 


eh  a 


nf  engineers,  record  well  advertised  before  the  proper  parties, 
stagnation  of  These  printed  cards  would  be  pasted  into  a  book. 
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which  would  gradually  assume  importance  as  a 
•  record  book,"  whk-Ii  would  fulfill  the  reiruireroent* 
Of  our  correspondent. 

There  is  no  advertising  no  valuable  an  that  of  a 
respectable  newspaper :  the  bun t  1 1*  ss  of  the  world 


IMPROVEMENT  OF  THK  UPPKR 
SIPPI. 


Abstract  of  all  proposal*  received 
Nor.  7,  l**3,  hy  Major  A.  Mackenzie.  Corps  of 


deoU,  Wm.  H.  Paine  and  Henry  Flad;  Secretary 
and  Librarian,  John  Bogart;  Treasurer,  J.  J.  R. 
Croet.  Director*:  George  8.  Oreciic  Jr..  Joseph  P. 
Davis.  Wm.  Mrlcalf,  W,.l  E  Merrill.  Wm.  O. 


more  audi  a  brl,lth  »nd  i 


now  is  divided  into  specialties 
nixed  newspaper  exponents.  The 
newspaper  ia  patronized  by  the  clam  whose  inter- 
ests il  advocate*  the  more  It  ia  sought  after  by 
aearcbor-  for  that  particular  information,  and  juat , 
in  the  name  proportion  it  accrue,  to  the  interest  of 
ita  putrona.  We  repeat  what  we  have  already 
aaid  :  a  nc*-spnper  to  live  must  be  uaefnl,  ami  the 
more  useful  it  IsK-otnes  the  more  vatuah'e  it  ia  to 
the  publisher  and  hia  patrons,  Uae.  then,  your 
sipecial  journal  to  advertUe  your  business  wants, 
sreat  and  atuall.  and  you  will  auon  discover  hnw 
keo  I  U  the  public  to  Arid  out  where  to  go  to  save 
il*cl."  tin-.ihle  aud  expense. 

PERSONAL. 

A  d.spitch  f n.ui  Louisville,  dab  •!  Nov.  21.  Mules 
that  QUC,  F.  DK  Ft  Nt  ig,  gr-ncr.il  manager  of  the 
LouiarJIc  nod  Nsshv.He  railway,  haa  sent  in  hia 
resignation  t.>  tnko  itfrot  Jan.  I,  It  was  further 
slated  that  he  had  resigned  in  ordei  to  devote  hia 
■  attention  to  the  Pinsacoln  and  Florida  rail- 
.  of  which  he  "  ill  bccOOM  preaident. 
J.  D.  Ctaig,  hydraulic  tuglneer.  of  Tultclo, 
<).,  who  ia  now  Conaultii  g  Engineer  for  tbe  new 
water  supply  at  Nashville,  Timi..  la  In  Galveston. 
Tel..  engaged  in  examinations  preparatory  to  de- 
vising a  system  of  water-works  for  that  city.  Mr. 
Cook  ia  also  engaged  by  the  <  ity  of  New  Orkaus 
tit  make  deaigtia  aiul  estimate  coat  of  a  thorough 
system  of  subsidence  of  Mississippi  Itiver  water 
for  that  city. 

Rn*ii.PH  llKKIMi,  sanitary  engineer,  lias 
changed  his  office  from  Philadelphia  to  New  York, 
and  all  correspondent's'  should  hen-after  be  ad- 
dressed to  bint  at  Room  IK  Tribune  lluilding.  Mr. 
IIp.rixu's  first  season.  •'  on  his  own  account,"  as  a 


each  with  its  recog-  Engineers,  U  S.  A.,  Rock  Island.  IIL.  for  building         WESTERN  SOCIETY  OF  ENGINEERS. 


.Mo. 


Gutters'' 

Parea.  jd 

Percu  yd 

Ouliiuv.  IU   

1 

RSSTti'* 

Ry  

,2 

il 

Atiatriu't  of  proposal*  received  and  0|>encd  by 
Major  A.  Mackenzie.  Corpi  of  Engineers,  U.  S.  A.. 
Rock  Island,  III..  Nov.  7.  1K»J.  for  building  stone 
ami  linish  revetment,  below  Qutncr,  III. 


1  he  l»7th  meeting  was  hekl  on  Tuesday  Nov.  7, 
IMtffl,  at  4  P.  Vice-President  Booth  in  tho 
chair. 

The  minutes  of  tbe  lVlth  meeting  were  read  by 
the  Secretary;  also  a  letter  from  Mr.  Willard  S. 
Pone  resigning  the  office  of  f 
of  his  going  abroad  for  i 


at  the  IMth  mect- 
,  MoKKKi-ifUK.  Secretary. 


GENERAL  INTELLIGENCE. 


MaMSt            H.  ttasl 

Bra*.  seme 

■a,  ! 

Per  en,  y<l.  Per  OS.  >tl. 

ENGINEERS' 

SOCIETIES. 

rtWnot»«  OS*  .(■•■•  tl  imlmtt  f*OI  ■•«»  kr  /.,™,rtr.l  im. 

OAS  AND  WATBRf 

Analysis  or  asthmas  Well  Water  roa  Mai. 
isox,  Wis. -Prof.  W.  W.  Danlclb.  chief  chemist  at  tha 
iverally,  has  juat  completed  an  snslvsls  of  tbe 
Aim  the  dty  artesian  wall,  which  is  to  supply 
|l„.  Matliu.ii  water  works.  The  analyse,  i .  in  d.ll..«>. 
tba  composition  being  expressed  ia  grains  per  L'uitrd 
States  gallon— a  comparative  statement  of  the  com  posi- 
tion of  the  Itothesda  spnag  at  Waukesha  _ra>lnf  also 
given . 


SB 


E. 


formerly 
ater  De- 
ractur  of 


nn  the  sanitary 

Appleton. 

Wis.,  Waterbury.  Conn.,  Roanoke.  Vs.,  and  Bing- 
haniton,  N.  Y.,  for  which  cities  his  reports  and 
plana  of  sewerage  have  been  adopted .  He  lias  also 
I  ecu  called  as  consulting  engineer  at  Sea  Bright, 
N.  J.,  and  in  several  minor  cases  of  sewerage  and 
house  drainage. 

D.  McN.  STAt  rriH,  M.  A.  Soc.  ( 
assistant  engineer  in  the  PklLadelpr 
partment,  afterward  engineer  forth 
the  Dorchester  Bay  tunnel,  of  tin-  Boston  Improved 
Sewerage,  late  Principal  Assistant  Engineer 
-  Bound  Brook  Route,"  Philadelphia  to  New  York, 
has  gone  into  business  on  hia  own  account,  with 
.trficcat  No.  18  Tribune  Building,  this  city.  The 

shi  in  our  advertising  columns;  bis  abilities  uf  an 
engineer  are  too  well  known  to  tired  any  further 
endorsement  here.  Mr.STAllTRR  lias  just  returned 
from  Portsmouth,  Va.,  for  which  city  he  is  pre- 
paring  plans  for  water-works. 

CORRESPONDENCE. 

BAD  TASTE  IN  WATER. 
New  A  lba.ny  Water- Works  Company,  I 
Nkw  ALsANY,  Ind..  Nov.  18.  1hh-j.  f 
Editor  Esobverju.xo  News  ; 

I  have  seen,  a  number  of  times,  discussions  on  the 
causes  of  the  bad  taste  of  water,  which  ispilntohl 
at  its  source, 


AMERICAN  SOCIETY  OF  CIVIL  ENGINEERS, 

At  the  regular  meeting  on  the  evening  of  the 
15th  inst.,  V  Ice-President  Paine  presided,  and  in 
the  absence  of  Secretary  Bogart,  Mr.  J.  J.  R.  Croes 
officiated.  Answers  to  the  following  circular  letter 
liad  lieen  teccivnl  and  abstracted  hy  the  secretary, 
ami  in  that  form  were  read  hy  the  acting  accre- 
tarv: 

DearSib.:  We  are  informed  tliat  there  ia  In- 
cluded in  the  Annv  Appropriation  Bill  as  recently 
passed  by  Congress  and  approved  by  the  President 
a  section  making  nn  appropriation  of  $10,000  for 
the  use  of  the  testing  machine  at  Waterlown 
Arsenal,  containing  atao  tbe  f  -Mowing  clause: 

"The  Chief  of  Ordnance  shall  give  attention  to 
such  programme  of  tests  as  may  oe  submitted  by 
the  American  Society  of  Civil  Knginccra,  ami  th'e 
record  of  such  testa  shall  be  furnished  aaid  society, 
o  Ik-  by  them  published  at  their  own  expense." 

The  Board  of  Direction  of  this  society  desiret 


Reltw^Hn 
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Bi  rnrUtiuiiv  H  NudA  

Bt-t'ftrboMtr  ol  lime. 
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scstvlsvof  1Mb 
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1  OSS 

Total  saM  coslsots  per  awlltai    no.TU  ci.rin 

Tbe  relative  hsnimsst  of  tbe  city  artesian  well  wafer 
ami  th-*  water  of  tbe  takes  Is  as  'follows:  Lake  water, 
10.2:  city  well  water.  7,R.  It  will  therefore  be  wen 
that  the  lake  water  is  forty  par  cent,  harder  than  the 
city  swll  water.  Experiments  were  raada  regarding 
tbe  orToct  of  sell  water  on  metal  pipe:  After  standing 
thirty  days  in  contact  with  a  clean  piece  of  lea 'I  there 
vras  ho  Indication  of  load  in  th*  water;  gslvantss  I  c  m 
l^pe  iintlt't*  |tre"iaely  similar  cMinditions  gave  a  trace  of 
zlae  In  the  solution.  Krosa  tfaia  It  still-  lie  seen  that,  un 
like  (be  water  ia  many  lilies,  ours  does  not  affect  lead 
pips  and  therefore  no  barmrul  rasalt  csa  bapts'n  from 
tbe  use  of  that  metal:  oa  the  other  hand,  galvanised 
Iron  might  produce  allghtly  duleterlous effects.—  triscoa. 
sin  ,Sf.Ks  Jttaenoi. 

A  FKAHCHiax  for  the  Danville  water-works  of  Dan- 
ville, 111,  baa  been  granted  toscompanv  repres-nttd 
by  Carrel  H.  tlray. 
UI«  mile  of  pipe  haa  already  been  laid  for  the  new 
City,  Ia.,  water  works. 


this  society  desires  to 
secuie  the  best  advk-e  in  reference  to  the  action 
expedient  to  be  taken  under  these  circumstances, 
and  haa  revpinded  the  President  ami  Sorrotary  tn 
correspond  with  a  number  uf  those  interested  in 
the  Investigation,  production  and  use  of  structu- 
ral materials  and  obtain  their  view-,, 

We,  therefore,  beg  that  you  will  advise  us,  first, 
how,  in  your  judgment,  can  a  programme  of  de- 
sirable tiins  of  atruclural  materials  heat  lie  [tec- ,  ['icft  "rkilfasUheT-rlceTii 
pared  :   Second,  give  us  such  suggestions  as  raav  ,  nmety-oae  cenU  per  tho 

occur  to  you  as  to  the  general  character  and  de- 1  works  In  HVItsat  ware  ori»lnaUy  built  and  put  lii  o 
tall*  of  such  a  programme.  Hon  hy  aLnodoo  comiiany.  but  a  few  vesrs  ngo 

We  may  add  that  it  is  proposed  to  ask  the  co-  purcbaard  from  them  and  are  now  owned  by  the  cc 


UrwAKotrf  thirteen 
laid  in  Detroit  this  seas 

CukaP  tlA8  — A  writer  to  the  Itlcluuotnl  ;Vtt /V- 
•;»»'e*  asvs:  It  was  my  rornsmt  tn  rcalda  In  Belfast,  Ire 
U.,,1,  fi-i  i  i-ar  v  »tm  Venn  i  tvnj  s  I-.  mo  ke.  |,.-i  aial 
gasssananmer  si  bile  ia  Belfast,  The  gas-works  in  that 
town  are  owtud  by  the  corporation,  andsll  tbe  coal  used 
in  tbe  manufacture  of  th*  gas  la  hriwglit  arisaatb* 
channel  from  England,  Scotland  or  Wall's.    Yst  t 


was  3  11  sterling,  o.- 
of  our  money.  The 
lit  and  put  la  open- 


stiotn. 

Water  Works  Votko  roa  is  stowu.  Mass  —  On 
the  lHththe  lo  el.vhallot  sasneaily  thnstootw  laravt* 
ofaocsptlng  toe  yuanno|<owitt  Companv's  proptsdatm 
to  supply  the  tostn  with  water.   This  company  ut  of 
Waki'SrlH.  anil  lintpnws  to  lay  insllis  soil  |)i|ies  in  btlh 
Atonsham,  tttn  snppty  lake,  \^ltK  la  tha 
William  K  Stevens.  Bui .  District  Attor 
nsry,  n  the  Chsirmsu  of  the  Htooeham  Committee.    It  is 
understood  that  the  work  I*  to  be  romnienced  at  once. 
The  contract  for  the  Kinforvl,  Fla., 


at  its  source.  1  have,  between  tbe  reservoir  ami  ^ri(nn,m^,,|n^  v'r«»»'«nt.  «hrrver»rt  *  Pacific  R.R.. 
the  vmve  on  outeide  of  reservoir,  a  small  hydrant  Edward'  Prince  (elected  Junior.  Feb.  «,  IH7H>. 
for  tlie  us*  of  the  keeper  of  the  reservoir.  The  Superintendent  and  Constructing  Engineer  Water- 
water  from  this  hydrant,  when  the  waler  In  the  Works,  Ouincv.  III. 


waler  in  the 

pipes  was  shut  off  for  two  or  three  days  in  sum- 
mer time,  would  always  smell  as  if  full  of  dead 
fisli.  I  had  soon  after  occasion  to  break  the.  pipe, 
and  found  it  covered  with  a  network  of  brownish 
moss  of  jii».l  that  same  smell,  only  more  so:  while 
in  tin  distributing  mains  1  never  found  the  moss: 
the  pressure  being  75  to  H5  Ilia.,  is  evidently  too 
xreat  for  vegetation.  This  only  as  an  opinion  for 
xluit  it  is  worth,       Youts  trulv. 

Frsnk  *  IIKIoli..  Civil  Eng.  and  Stipt.     j  im- 


operation  of  the  Institute  uf  Mining  Engineers  and 
the  Society  of  Mechanical  Engineers  in  this  mat- 
ter.  An  early  reply  will  greatly  oblige 

Yours  very  truly. 

President  A."S.  C.  E. 
Secretary  A.  S.  C.  E. 
The  following  were  elected  : 

FOE  MEMBER*. 
Augustus  Je**e  Bowie.  Jr.,  Civil  Engineer,  San 
Francisco,  CM.  .  been  signed  and  dalivered. 

Collinson  Picrreismt  Edwards  Burgwyn.  U.  H.  <  The  Bostos  WvntxelcprLT.—  Ths  commbsloa  ap- 
Assiatant  Engineer,  Richmond,  Va.  I  pointed  to  Investigate  the  caujea  of  tha  impurities  <tx 

Edgar  Sbeldou  Carv.  Res  Engineer  New  York,  j  HOng  in  tbe  Cochlta  ite  water  aupitly  visited  Whitehall 
Ontario  *  Western  S.  R..  Newburgh,  N.  Y.  I  Pond,  which  Indireolly  furnhhesa  iswtion  of  the  8ud- 

Frank  Hudson  Clement.  Div.  Engineer  South  I  bury  River  MM^?>  t"  aetsTtaln  If  any  tls.  troubk. 
p.. „,„_.,.„„:„  p  a    p-e„„.,i  p„  I  ntlots  from  thai  s.mrcu.    The  comniission,  la-fore  It 

Pennsylvania  R.R..  Everett. ^^Pa.  makes  It,  rei^  will  examine  every  aoureo  of  supply 

Fr.sl.  rick  Y.  IXsbney,  Chief  Engineer  and  Sup  !  wilh  .  ,iew\,f  OeBnltely  witling  lb.  cau««  which  hiri 

■  fie  R.R..  given  rise  lo  so  many  compl  ilnt*. 

Rut  Bask  to  Have  a  Wattii  firreiA-  at  Las-t.— 
Several  of  th,  N>w  York  flee  Innirsnrs  companies  have 
ordered  their  agents  at  Red  bank.  ?*.  J.,  to  cancel  all 
policies  on  buiriings  ia  the  thickly  settled  portions  of 
tbe  town  since  the  late  fire.  The  Riaird  of  Cornnibtiion- 
ers  uf  the  town  signed  a  contract  with  the  Klirewfbury 
City  Water  supp' 
existed  c 

atttrs  of  tbe  Cimi|siny  t 

sunt:)  the  lo»  tt  will,  water  Imitle  ..t  eight  intaittK.  This 
woik  being  d.ins  l.v 
ca  pa- 


rks, guincv,  III. 
rge  M  'Ruslini 


i 


West  Shore 


Sew  York 
burgh.  N.  Y 
E.lward  Yorke.  Chief  Engineer 


ft  Buffalo  R 
I 


mtiactots 
R„  New- 


I'aUr  Silpplr  (  ompanv,  a  carpnration  that  only 
i  on  pafs-r.  March  11,  lStej,  bv  which  tbe  incorpor 
of  tbe  CnfDinny  wrre  t«.  erect  water-works  ami 
the  to.  tt  with  water  InM.u.  of  eight  months. 
nvlng>X|iml  withtTiit  any  woik  being  dn 
i     nn-u-iiie,)   'he  rsanpsnT  a  new  one  has  been  organized  by  ths 
tl.„  tahsls  --I  Hie  town.    Tin-  inciteporators  are  Mute 

lor  Amtlesttte,  Juilxe  J.*n  l„  VVlie-ler,  Anthony 


He  Line. 

Mexican  Central  Railwav,  tluadulajam.  Mexico. 

Nov.  I,  IHH2,     ,  tliiie  baving  •  xi  1 
The    Nominating   Committee  has 
through  Messrs.  Kink  and  (iotllieb  of  the 

tee  the  folhiwing  nan,™  of  EMnbers  selected  as  Je^tT^ 


candidates  for  olllcs-ra  of  the  soru-ly  for  the  year  (-0mpanv;  Isaac  U.  Kdwards.  easmer'bf  the  f<>rorsl  Ma- 
For  President.  Charles  Patm- :  VjBfPresi    tiooal  Bink:  Dr.  Rols-rt  It  r-.i.ov.-r,  Us.r.l  E.  lloherta 
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•ml  J.  A.  Throe  km  ortoc.  The  new  corporation  baa  ft 
c*ptUJ  of  f]OO.0()O  and  will  trkcown  » Ih^Khr^t- 
bary  Wau-r  (Yanrunv  rUibert  C  Bftcci,  tl>«  engineer 
uf  the  Htate  Board  of  Kinsrtsn  i'anmiimiawr*,  b  makiaK 
.be  turtvym  of  a  nnmbw  of  rtmom  of  water  near  lb*- 
town,  and  the  new  worka  will  be  erected  at  once. 


ELECTRICITY 

UsbKWiiioiTirn  TaXKORarH  Stutkit— Pmiuadkl 
phia,  Nor.  SI.— An  exbll>4unn  of  an  undprcround  tele- 
jrrapb  system  was  given  her*  tonifibt  in  tbe  prewrx*- 
of  uimny  elertriciann,  buainem  men,  and  niemuen  of  tbe 
city  OoTernaaeot  By  thit  system  the  renin  tnuik  line 
t*  bftilt  laiye  enough  to  carry  s»T»n-l  tbounand  wires, 
•ud  bIho  leave  a  nawflgewar  for  a  m,*a  to  pan  thrmixb 
tn  make  repaint  or  lay  new  linnm.  From  that  main  con- 
duit, at  the  interwetiuo  of  enw  ttreela,  sua*])  bmnrb«* 
"xtend  oil  hm-I,  «ki*  under  the  cutter  fctniw*,  »bUn  tbe 
bouses  arv  n-nched  by  ttor.ng  tbrnugh  tbe  solid  earth 
and  foundation*.  The  teat  tonljrfat  of  tbe  electric  light, 
Morse  telegraph*  and  tete|wone  line*,  the  con*tact.tif 
wires  of  wbK*b  were  laid  *m#  hy  aide  in  tbe  same  trench, 
was  deemed  satisfactory,  the  induction  between  the 
wire*  being  imperceptible. 
The  Wisconsin  Telephone  Company  now  controls  one 


RIVERS  AND  HARBORS. 

The  Mtwdioorrt  Revs*  IstvaanuATiOB.—  Miucraitt. 
Te«n,.  Kot.  16— General  U.  A.  llillnKire,  Prmidcnt  of 
the  Mississippi  River  Comntifelon,  bus  ».|'lrwJ  a  letter 
to  Mr.  Burrows,  Chairman  of  the  iVmyrevatonel  Com- 
mittee' iiivi*.tig*tii.ff  Ihe  Minuotppi  River,  saving  that 
the  present  plan  of  the  commissi' to  is  to  control  tbe  flow 
of  the  river  by  creating  f».-r  it,  within  its  present  bed,  a 
narrower  conduit  no  arr«n|ce«l  that  the  water  shall  be 
ranstrnitit*!  U>  flow  ever  the  same  path  at  all  itiRw, 
and  hy  Its  greater  velocity  and  concentration  of  effort 
recover  at  the  bottom  the  equivalent  of  tbe  waterway 


peny  has  a  main  line  from  Chicago  to  B*.  Paul.  The 
t  iiirngn  &  Northwestern  has  for  torn*  time  also  nan  | 
Into  Ht  Paul  over  the  Chicago,  Bt  Paul,  Minneapolis  &  , 
Umaba.    A  pool  arraiunment  has  hilbcrto  existed  1t- 
tween  these  two  lines,  not  tbe  Chicago,  Rock  hhtsd  at 
Pacific  people,  annoyed  at  the  inroad*  which  have 
been  mad*  in(o  their  territory  by  the  other  roads,  re 
solved  to  retaliate,  and  by  aivat**  r.f  tbe  BuriLngUm  A  | 
Cedar  Itnju  Is  and  the  Minneapolis  &  HL  Luuia  rosds 
have  acuulred  a  direct  route  of  their  own  between  8t.  . 
Paul  and  Chicago,     Having  done  so,  they  drmandi-d 
that  they  should  be  adrotUed  into  tbe  pool,  and  upon 
the  refusal  of  the  other  road  they  immediately  began 
to  rut  pasveuger  rotes,  so  that  any  person  traveling 
from  Hi,  Paul  to  Chicago  need  now  pay  only  2£V  cents 
instead  of  the  former  far*  of  $18. 

Raiutoao  isrro  tki  ApiiiorDAi  kh.  -  Two  weallby 
New  England  lumbermen  propose  spending  *-IW>.000  in 
buddiitc  a  railway  into  tbe  Adirondack  wilderneea 

Tub  Austrian  Ministry  of  ComtnunicalK>ns  has 
granted  to  tbe  Kudbahn  or  Southern  lUi In std  Cm>pa»> 
the  concession  fur  the  construction  of  an  electric  rail- 
way to  run  f  icon  Mod  ling  to  Brufat  in  tbe  snharbs  of 
Vienna.  Tbbi  will  be  the  first  electric  line  in  the  Aus- 
trian capital.  It  will  he  about  three  ki'mnetera,  or  two 
<  niiW.  in Iwngth. snxl  will  nin  from  ths  Modhng  lis. I  way 
I  HtaUon  on  tho  rkmthern  Line  through  the  village  of 
Mottling,  and  tbenrc  through  Klausen  to  Volderbrubl 
It  will  be  a  single  line.  Tbe  gauge  f*  one  meter,  and  the 
gradient*  are  not  to  exceed  1A  in  the  UK),  while  the 
minimum  rjdlis-.  must  not  be  smaller  than  AO  meters. 
Die  maximum  speed  allowed  by  tbe  term*  of  the  run 
cession  is  £0  kilometers,  or  about  UH 


no  opposition  is  anticipated  from  any  scum*.  C'npt. 
Appleton  claims  to  have  received  a  hearty  endorsement 
of  toe  project  from  Oov.  Butler,  lie  eslunatea  the  cost 
of  Ida  undertaking  at  between  two  ami  three mOlion  do|. 
Lars  and  the  necessary  time  for  construction  at  three 
vi'ara.  CuacerninjT  the  financial  prospects  of  the  enter- 
priwe,  ltn  projectors  calculate  on  Iraniportinc;  an  annus) 
tonnage  of  about  ft.UUO.0OU,  at  a  toll  uf  fire  cents  per 
ton.  yielding  on  Income  of  laao.ux).  A  greater  too- 
nage  tban  that  mentiotied,  it  is  stated,  now  goes  arnuud 
the  Quft  It  I-  further  snu'juooed  tbat  the  work  will 
tw  undertaken  tn  earnest  a*  soon  o»  r 
lativo  sanction  is  obtained,  probably  In  t 


R  AI  LTtOADS 

THE  AnxAKHAri  division  of  the  HI,  \icai*  and  Han 
Francisco  isulroad  is  open  f<>*  laislne**  to  Van  Ruren.  on 
toe  Arkansas  Hirer,  opposite  Fort  Kinitb,  4IA  nillse 
fnien  Bt.  Lttuis. 

E.  U.  TturroKD,  C'ieil  Ennmeer  of  tbe  South  Florida 
Railroad,  will  commence  tbe  survey  uf  tbe  line  from 
Klasiinnie*  to  Cbarlutte  Harbor,  about  the  1st  of  Decem- 
ber, with  a  view  to  It*  filial  location  and  rxtenstone. 

l<Yw  LIKE. — A  dispatch  from  Pittsburgh  to  a  Now 
Y.  rk  pnprr  give*  as  one  bit  uf  fntemlin*;  fresh  news 
that  mit  only  is  a  line  from  Columbus  to  Kew-Vlenna. 
on  tbe  Marietta  &  Cincinnati,  oonieroplstcd,  but  U» 
money  is  ready,  toe-  pool  formed,  and  actual  work  is 
about  to  begin. 

CaXAF  Rrpixo  —The  distance  from  St.  Paul  to  Cbi- 
Cago  is  4t*  mile*,  »nd  coni|  etllli.n  has  niiiic.l  tbe  pav 
Hmger  rate  to  t«enty-fl»e  crnla 
Tn  N.  W.^H.  Wan. -As  then  sonms  to 


i  of  ideas  al«i«t  tbe  exact  cause  of  the  present 
stern  row,  it  may  be  as  «eli  to  explain  its 
Tb*  CWcago,  Milwaukee  and  St.  Paul  Com- 


Ttue  FaJIaVA  Canai.  —A  recent  despatch  from  As- 
pinwall  says  :  "  It  Is  reported  that  the  canal  rnmianv 
recently  let  a  large  number  of  cnntracU.  Two  of  tbe 
moat  important  are  for  ratlines.  Tbe  first  proeldes  for 
a  cut  of  seven  miles  on  the  Panama  side,  and  includes 
tbat  section  extending  from  thr  Boca  iscl  Rio  Orande — 
aboot  a  mile  west  of  the  city  of  Panama — to  near  Fa 
ralm,  on  the  line  of  the  Panama  KaulnaW.  This  cuUing 
will  be  nearly  all  through  »wampy  land,  and  the  eon 
tract  calls  for  Ibe  removal  of  7.000,000  cobic  meters  of 
earth.  The  second  is  fur  a  cut  of  the  same  distance  from 
Culebra.  on  line  of  railroad,  and  was  let  at  52  ti-lOcenta 
per  cubic  meter.  Canarasient*  have  goius  to  Cartagena 
and  Cancn  for  men.  The  Jamaicans  nee  not  satisfied 
wilb  the  »>,  and  many  of  them  work  a  few  loutilhs 
and  then  go  Lack  home." 

Revival  or  the  Csrx  Cod  Cabal  Project  —Boa 
TDK,  Nov.  81  -The  proeoeed  revival  of  tbe  Cape  Cod 
caiial  project  has  already  taken  definite  shape  under 
new  auspices.  Clspt  Nalhan  Alifileton,  In  behalf  of  the 
would  be  cotporntor's  case,  Rled  an  sppliraUon.  to  ba 
acted  on  by  the  next  Legislature,  for  a  special  charter, 
ftxing  the  capital  at  M.Otm.OOtt  In  converaatlon  to- 
day. Caps.  Appleton  said  there  would  be  associated  with 
bitn  in  tne  nntarprise  Count  da  Leaoepa  and  Uen.  Turr. 
tlx.  Hungarian,  well  known  la  connection  with  canal 
ci.ustrocttoa.  New  York,  Boston  and  foreign  capital 
will  mpplv  all  needed  sn)>port.  Capt.  Appleton  further 
a_-serle.llhat  Mr.  Whitner,  president  of  Uie  old  com- 
pany, is  in  full  sympathy  with  the  new  enterprise  and 


CONTRACTS  IIT. 

Watxr-Wobxs  CoxtslaCtb  Let.— A  special  meeting 

of  the  Okjooester  Cily.  N.  J.,  Cooncil  was  held  Nov.  ml. 
for  tbe  parpose  of  awarding  the  contract  for  the  con- 
«irurUon  of  tbe  proposed  new  water-works.  The  engi- 
neer employed  has  surveved  ground  near  Mount 
Kphraim,  where  the  works" win  be  erected.  There  Is 
Ufa  ted  there  a  number  uf  natural  springs,  and  this 
water  Is  to  he  pumped  to  the  citv,  a  few  miles  distant 
Tbe  contracts  wera  awarded  as  follows:  Furnishing  and 
constructing  the  pipe  system.  Gloucester  Cily  Iron 
Works,  at  $ri7.377. IISl:  stand  pipe,  by  the  same  com 
fwuy.  |fi,<KKl;  construction  of  ,1am,  etc.,  John  K*ebbock, 
of  I'hiladirlphia,  »7.14l ;  Cot  lb*  engine.  Wcthcnll&Co., 
of  Chester,  $14,550:  erection  of  engine  bouse  end  baia* 
uf  tower,  Thomas  Learning,  of  Philadelphia.  IB,  112; 
fiiTiii'iiliig  fite  protection,  H.  P.  B.  Birklnblne. of  Fbils- 
rtelpbta,  12, M0;  total  COM,  $119,080.8". 

(Irakite  CoimvacT  Let.— The 
has  awarded  tho  contract  for 


^unT&i^^ 

lUii-anAD  CairniACT  Let  —The  CHIizen  of  Jackson. 
Mich.,  states  that  the  contract  f..r  cuostrurUng  the 
road  bed  of  the  Grand  Trunk  extension  from  Pontiac  In 
JsrkK.n  ha.  beeu  awarded  to  H.  C  Bronas  ft  Co. 
rwd,  by  the  Urtns  of  Ihe  contract,  must  ba  In  r 
for  the.  iron  in  thirteen  months. 


Ax  UjrHiALTmr  Health  Ornrx  — Vi'arhixqtoh, 
Not.  17.— The  Health  Officer  of  Ihe  District  has  been 
Informed  by  tho  Inspector  of  Plumbing  that  the  build- 
ing occupied  for  several  years  by  the  Health  Office  is  la 
very  bad  condition,  with  evidence  of.  leaking  sewers, 
extensive  soil  pollution,  arid  dekrning  odors.  He  r 
nretida  tbat  the  rules  f 
drainage  be  rigidly 
Itself. 

New  Peeexom  Omrt — Gen.  Main  says  that  as 
soon  as  his  plana  are  approved  by  ton  He'cretary,  ha 
?ball  le'gln  work  on  tbe  new  pension  office  in  Wa»hlng- 
'-  theraafur. 


MISCELLANEOUS. 


A  BLAST  of  8.000  pounds  of  powder  was  exploded  on 
1,'r  '^^ti<lTnlu^tl^M'tbI^^a^atb' 


TRUSS  DRIl  GES.*  ing  the  bridge  during  the  process  of  building,  as  well  as 

an  illcstkated  UI8TOKICAL  description  of  all  EXPIRED  |  after  completion,  by  the  application  of  a  balancing  power 
patents  (in  TRCRs-iiRiDGEa,  which  CNDEK  the  law  .  comprising  stone  laid  upon  a  j«art  of  each  end  of  the 

free  to  be  rsED  by  bridge  projecting  in  rear  of  its  abutment,  thus  preventing  a 
depression  or  i 


•CBLIC  PROPERTY  AND 


ARE  NOW 
ANY  ONU. 

By  F.   B.  Brock,  Patent  Attorney,  Washington,  B.  C. 


of  the  bridge.    The  structure  is  given  the 
appearance  of  a  very  flat  segment  or  arch.    The  inventor 


On  the  10th of  November,  1H41,  Albert  Cottrell,  of  Rhode , states  that,  by  his  construction,  abridge  may  be  erected  of 


Island,  obtained  a  patent  for  a  bridge.  The  distinguish-  j  any  required  span  without  sustaining  piers  between  the  abut, 
ing  feature  of  Cottrell's  construction  consists  in  support-  ments.    He  asserts,  moreover,  that  by  a  continual  addition 


•  Copyright,  i«8S 


of  the  balancing  power  he  can  project  the  bridge  across  the 
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without  the  use  of  centering.  When  continued  a 
sufficient  length,  the  opposite  or  projected  end  of  the  bridge 
may  be  lowered  upon  the  abutment  on  the  other  side  of 


vertical  sides  of  this  road-way  are  formed  by  a  series  of  rings 
united  together,  and  to  vertical  studs  and  horizontal  string- 
by  means  of  bolts.    In  bridges  of  a  long  span  the 


the  pieces 


ROGER'S  BRIDGE. 


river,  by  removing  a  suitable  quantity  of  the  balancing  |  road-way  is  to  be  divided  into  two  parts  by  a  central  parti- 
material,  and  when  this  end  is  properly  weighted,  the  opera-  tion. 
tion  is  completed.  The  M  lattice"  system  of  truss  is  employed, 
with  some  modifications,  shown  by  the  drawings. 


In  bridges  of  iron  the  bars  which  form  the  circular  ribs 
may  be  bent  edgewise.    As  there  is  not  any  lateral  thrust 


In  the  same  year  and  date  Isaiah  Rogers,  of  New  York, :  upon  the  piers  the  bridge  may  be  laid  in  stone  masonry  or 
got  up  a  "  spiral  braced  cylinder  bridge."  |  on  piles.    When  a  bridge  of  this  kind  is  to  have  a  span  of 

Rogers  proposed  to  make  the  exterior  framework  of  this  unusual  length  one  or  more  arched  tubes  may  be  constructed 


bridge  either  of  wood  or  iron,  and  so  put  together  as  to  con- !  upon  the  same  principle  as  (hat  of  the  cylinder,  and  plaml 
stitute  a  complete  latticed  bridge  from  end  to  end,  the  lat- 1  below  the  cylindrical  bridge,  its  ends  bearing  against  suitable 
tires  being  formed  by  spiral  braces  surrounding  the  cylinder,  abutments,  and  its  crown-plate  coming  in  contact  with  the 
Within  the  cylinder  is  constructed  a  hollow  rectangular  center  of  the  bridge  on  its  lower  side 
prism  which  constit  utes  the  passage-way  of  the  bridge.  The  (to  bk  continued  , 
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THE  HISTORY  AND  STATISTICS  OF  AMERI- 
CAN WATER  WORKS. 

BY  J.  JAMES  R-  CBOKS,   a.  AH.  !*>C.  C.  X. 

(Continutd  from  page  405.) 
OCCCXV.— WHEEU-VU. 

Wheeling,  West  Virginia.  In  Int.  40*  »  N.,  long. 
SO"  47  W.,  on  the  rart  bank  of  the  Ohio  River,  M 
on  the  bottom  lands  where  Wheeling  Creek  emp- 
ties into  the  river,  and  on  Zanc*  Island  in  the 
river.  It  extendi  four  mile*  along  tike  river,  and 
averages  halt  a  mile  wide  from  the  river  to  hilla 
from  250  to  800  ft.  high. 

Settled  in  1792,  it  wa*  Incorporated  a*  a  cltv in 
1838.  Watcr-work*  were  built  by  the  city  in  1881, 
taking  the  supplv  from  the  Ohio  River. 

Tlie  auction  pipes  of  the  pump»  are  laid  about 
100  ft.  into  the  river,  and  are  perforated  near  tb.* 
end  with  1-ln.  hole*.  Two  side-lever  ateain 
engines,  with  cvlindrra  of  SO  in.  diameter  and 
84-in.  stroke,  are  geared  to  double-acting  piston 
pumps  of  Ifl-in.  bore  and  l»-in.  stroke,  the  engine 
making  two  strokes  to  one  of  the  pump.  In  1380 
a  Wortbington  duplex  huh-pressure  engine  of 
xO-in.  steam  and  l.Vin.  water  c»  linden  of  38-in. 


The  water  is  pumped  180  ft.  into  •  rrs-rvolr  on 
the  hill  side  ISO  ft.  above  the  lowest  part  of  the 
city,  but  25  to  50  ft.  below  many  residences  on  the 
hill.  It  Is  on  nick,  and  inclosed  by  masonry  walls. 
It  bolds  880.000  gallons.  Every  year  from  18  to 
94  in.  of  sediment  is  removed  from  its  bottom. 

Distribution  is  by  cast-iron  pipe  of  from  90  to  3 
inches  diameter.  Many  or  the  smaller  pipes  have 
become  filled  with  sediment. and  are  being  replaced 
by  8  inch  pipe.  It  is  estimate*!  that  32*+  miles  of 
pipe  are  in  use.  with  800  fire  hydrant*.  The  number 
of  gates  and  taps  is  unknown  to  anyone.  Service 
pipes  are  of  lead.  There  are  no  meters  except  13 
on  hydraulic  elevators,  and  tnev  are  not  used. 

The  population  in  1880  was  81.18H.  The  daily 
consumption  la  estimated  at  8.000,000  gallon*.  The 
cost  of  the  works  and  the  bonded  debt  are  un- 
known. No  systematic  account  of  expenses  was 
kept  prior  to  1?83.  Tlie  expenses  and  receipts  for 
ISSOand  1881  were  as  follow*: 

laso  1*81. 
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2.44*  ft.  of  12-in.  pipe,  to  a  reservoir  holding 

I.  250,000  gallons  89  ft.  abovo  the  pumps,  or  118  ft. 
above  the  river.  Distribution  is  bv  cast-Iron  pipe 
of  from  16  to  4  in.  diameter.  On  'May  1,  1880  the 
date  of  the  latest  obtainable  statistics,  there  were 

II.  8  miles  in  use.  with  101  Arc  hydrants,  83  galea 
ami  130  taps.  It  is  not  known  what  kind  of  service 
pipe*  are  used. 

Tlie  population  in  1880  was  5,380  and  tlie  daily 
consumption  218.000  gallons. 

Tlie  works  cost  $111,068.80.  The  coat  of  main- 
tenance the  first  year  was  84,872,98  and  the  reve- 
nue ♦3,844.78.  The  works  are  managed  by  three 
trustees,  elected  by  the  people. 

(to  as  ootmnrEK.) 

AoDmosoj  ft  CoBXBcnos.— Nov.  11,  p.  388  and 
Nor,  23,  p.  403.  for  Middlrion.  read  MuUUetmcn. 

Nov.  iS.  p.  88D.  St,  Joieph.  .Wiastrari.  I-  W. 
Densmore,  corrects  the  description  of  the  topogia- 
pt.y  as  follow.  :  The  city  lie.  <m  the  Blucksuake 


kill*,  and  a  strip  of  bottom  land  enclosed  between 
them  and  Urn  river,  not  more  tlian  3000  ft.  wide 
at  the  widest  point,  about  *,  of  the  population  re- 
siding on  the  hilla.  the  highest  port*  nf  which  are 
about  180  ft.  above  high  water  in  the  rirer.  Tlie 
city  Is  intersected  bv  two  valleys.  In  one  of  which, 
next  tb*  reservoir,  flows  Blacksnake  Creek,  about 
i  miles  long.  The  other  valley,  at  its  debourhure 
from  the  hilla,  }(  of  a  mile  from  the  river,  ha*  an 
elevation  above  the  river  of  about  40  ft.,  but  might 
be  turned  by  a  dct.iur  of  about  I  or 
For  Cine,  Secretary,  read  Chew. 


The  receipt  of  statistics  as 
lodged  with  thanks : 

From  B.  Walker  Peterson,  C,  E..  statistic*  and 
water-rates  of  ths  water-works  of  Wheeling,  W.Va. 

From  Roger  P.  Atkinson,  C.  E..  statistic*  of 


P.  Atkinson,  C.  E..  statistic*  ol 
,  of  the  We,tern  N.  C.  Insane  Asy 

,N.  C. 
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lum. 

From  A.  F.  _ 
water- rate*  of  the 
Ohio. 

From  T. 
ter-works 
From  D 
ter-rates 
Kansas. 

From  W.  E.  Prtter,  statistic*  of  the  water-works 
uf  Canaan.  Conn 
Furnace,  Mass. 


represent  the  whole  scope  of  hygiene  and  of  sani- 
tary art. 

To  this  end  we  ask  that  you  also  select  from 
your  own  State,  for  recommendation,  such  educa- 
tors, engineers,  plumbers,  architect*,  chemists,  or 
other  scientists,  as  will  aid  in  illustrating  the  appli- 
cations of  their  specialties  to  the  art  of  preserving 
life. 

II.  That  persons  desiring  to  offer  papers  on  any 
special  subject,  early  apprise  us,  so  that  the  out- 
line for  the  year  may  Include  such  subjects  as  are 
approved  by*  the  Executive  Committee. 

in.  That' the  members  of  the  Advisory  Council 
In  each  State  see  to  it,  that  by  honorable  and  direct 
effort  their  Representative*  'in  the  National  Con- 
gress, are  made  fully  acquainted  with  the  present 
status  of  national  health  Administration,  and  the 
reasonable  provision,  both  as  to  law  and  appro- 
priation, requisite  for  a  proper  defense  of  the 
national  health.  '•  Salun  jmpuii  tuprema  est  lex." 
Such  welfare  not  onlv  includes  health,  but  has  its 
protection  as  a  primal  Idea. 

I  will  be  glad  to  receive  any  suggestion*  tending 
to  aid  these  purposes,  and  so  promote  the  efficiency 
of  the  Association,  and  will  present  them  to  the 
Executive  Committee  at  its  first  meeting. 

(Signed  I  Knt-t  M.  Hl'NT. 

President  of  A.  P.  H.  Association. 
Nov.  15,  1883. 


ENGINEERS'  SO0IETIE8. 

ENGINEERS'  CLUB  OF  PHILADELPHIA. 


BOOMS,  V.'   1523  CUJESTNCT  ST.,  PHTLA DgLFHI  A,  PA. 

Record  of  Regit  'ar  Meeting. 

November  4,  1882,  Past   President  Frederick 
Graff  in  the  chair.   Twenty  members  present. 
Mr.  John  Haug.  in  presenting  tlie  ciub  with  a 


,  N.  Bartelle,  C.  E ,  statistic*  of  the  wa- 
of  Fort  Dodge,  Iowa. 
M,  Swan,  Secretary,  statistics  and  wa- 
if  the  water-works  of  Leatenworth 


•JSJ.IHSHO 
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The  works  were  formerly  managed  by  a  com- 
mittee of  the  City  Council.  There  is  now  a  board 
of  control  of  3  members  elected  by  the  Council. 

John  Curnmings  was  Superintendent  from  18(2 
to  1878.    James  H.  Riddle  is  tho  Superintendent 


ipply 
city 


aXCZVl.— STKtJBKMVlLLB. 
nville.  Ohio,  in  lat.  40'  33'  N„  long.  80' 
43  w.,  is  on  high  ground  on  the  right  bank  of  tbr 
Ohio  River.    Low-water  mark  in  the  river  is  sun, 

A  block  house  was  built  at  the  point  In  1878.  but 
tlie  town  was  not  settled  until  17*7.  It  was  Incor- 
porated as  a  city  in  1851,  and  extended  in  1871. 
The  town  was  supplied  with  waler  from  springs 
through  wooden  pipes  prior  to  1885,  in  which  year 
water-works  were  built  by  tlie  town,  taking  tbe 
supply  from  tbe  rirer  and  pumping  it  by  a  40 
horse-power  steam  pump  three-quarters  of  a  mile, 
through  B  in.  pipe,  to  a  reservoir  holding  400.000 
gallons,  1IW  ft.  above  tbe  river.  Another  reser- 
voir, holding  000.000  gallons,  was  afterward  built. 
In  1807,  two  steam  engines,  each  of  150  horse- 
power, with  plunger  pumps,  were  built  bv  James 
Means  ft  Co.,  and  a  20  in,  force  main  laid.  Two 
l.vin  pipes,  laid  800  ft.  out  on  the  river  bed,  con- 
vey tlie  water  to  tbe  pump  well.  The  supi  " 
is  taken  from  tbe  river  below  wk 
I  enters  it. 

i  la  by  18.8  miles  of  cast-iron  pips,  of 
i  30  to  2-ln.  diameter,  with  10ft  are  hydrants, 
ate*  and  1,725  taps.    Service  pipes  are  of  lead. 
>  population  in  1880,  was  12.017.   The  dally 
consumption,  in  1881.  waa  1,300,000  gallons. 

Tlie  cost  of  tbe  work*  is  not  known.  Ths  bonded 
debt  is  (12.000  at  5  per  cent.  The  expense*  in  1881 
were  320,473  80  for  maintenance,  and  the  receipts 
from  water  rents  were  ilr).  1 50, 

Tho  works  are  managed  by  three  trustees.  R 
J.  Irwin  Is  the  superintendent. 

cocexvn.— nan,  inn, 

Peru,  Indiana,  In  lat.  40'  47'  N.  long.  88*  6'  W., 
ii  on  the  Wabash  River,  on  level  ground  extending 
back  about  hair  a  unln  to  bluffs  SO  to  100  ft.  high. 
It  was  settled  about  1820.  Water-works  were  built 
by  the  city  in  1878,  after  plans  of  J.  D.  Cook,  C.  E. . 
uking  the  supply  from  the  river.  A  20- in.  cast- 
iron  pipe  convey*  the  water  370  ft.  from  a  crib  in 
tbr  river  to  two  brick  wells  3  ft.  in  diameter  and 
23  ft.  deep,  from  which  it  is  pumped  by  a  Wort  L- 
i  compound  duplex  engine  of  1,400,000  g*l- 
i  daily  capacity,  and  a  Worttiiugton  high  pres- 
i  engine  of  1,000,000  gallon*  capacity, 


THE  AMERICAN  PUBLIC  HEALTH  ABSO. 
CIATION. 

To  the  Member*  of  the  Adritory  Council  of  the 
American  /*mMic  Health  Autxiatian,  ami  other 
Officers  Ml  Mcmbcrt  of  the  Attociation; 
Ue.vttjimen:  Thu  American  Public  Health  Asso- 
elation,  during  the  ton  years  of  Its  existence,  has 
given  original  force  and  direction  to  much  of  that 
spirit  of  inquiry  as  to  public  health  and  State 
medicine  in  the  United  States,  which  now  su 
largely  secures  public  attention.  Its  mission  for 
good,  while  still  that  of  popularizing  sanitary 
science  and  applying  sanitary  art,  has  oonie  to 
demand  such  expert  skill  as  can  define  methods 
with  precision  and  present  them  with  tbe  sup- 
ports, either  of  experiment,  of  fact,  of  logic  or 
of  experience.  It  is  not  now  so  much  to  insist 
upon  certain  tiling*  as  necessary,  as  to  present 
and  enforce  how  best  to  do  them.  To  this  end 
we  desire— 

I.  To  arouse  the  present  active  membership  to 
such  early  and  specific  study  as  will  lead  such  as 
offer  papers,  to  give  us  the  results  of  their  patient 
utdustry  and  their  careful  experience. 

II.  To  induce  additional  members  of  State  and 
city  boards,  who  are  engaged  in  health  office*  in 
their  respective  localities,  to  become  members  of 
the  Association. 

III.  To  outline  so  early  tbe  chief  subjects  for  our 
next  meeting  at  Detroit,  as  to  give  full  time  for 
careful  research. 

IV.  To  turn  the  attention  of  our  membership  so 
earnestly  to  the  needs  of  a  woll-sustained  National 
Health  Service  as  shall  lead  each,  in  their  respec- 
tive States,  to  he  importunate  that  there  be  no 
curtailment  of  power  and  resources  In  suoh  direc- 
tion. 

To  these  end*,  as  your  presiding  officer  for  the 
year,  I  ask — 

L  That  tbe  Advisory  Council,  and  other  officers, 
will  feel  them  selves  especially  charged  with  the 
duly  of  recimmonding  to  tbe  Executive Committ**, 
members  from  their  respective  States,  who**  appli- 
cations tbe  committee  may  consider  at  it*  meeting 
in  February,  1888.  The  application  should  state 
"  tho  business  or  profession  and  special  qualifica- 
tions of  tbe  person  so  proposed,"  and  may  be  sent 
either  to  the  President  or  Secretary,  Although 
tbe  membership  is  large,  it  is  noticeable  that  some 
of  the  States  have  a  small  attendance,  which  can 
be  increased  if  member*  of  boards  of  health  and 
tbe  local  members  of  the  Advisory  Council  take 
tho  matter  specifically  in  hand. 
While  physicians  naturally  form  the  nucleus  of 
it  is  very  important  that  it 


oopv  of  Lloyd's  Rules  for  Iron  Ship*,  stated  tho 
number  and  tonnage  of  ship*  built  in  Great  Britain 
in  1881  as  follows  : 
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The  principal  changes  in  the  rules  for  1882  have 
been  in  water-tight  bulkheads,  of  which  more  are 
now  required  in  longer  and  larger  vessels,  and  they 
are  to  be  extended  to  the  principal  upper  deck. 

Vessels  of  extreme  proportions  (over  1 1  depths  in 
length)  have  to  he  better  strengthened  In  their  top 
and  bottom  members,  tiy  doubling  strokes,  etc. 

Treble  riveted  butt-straps  are  required  to  a 
greater  extent,  as  forming  stronger  joints, 

Tbe  rules  for  boilers,  machinery,  pumping  ar- 
rangement*, spare  parts  for  machinery .  etc.,  have 
been  extended  and  improved,  with  a  view  to 
greater  safety  at  sea. 

As  ship-building  of  steel  is  Increasing,  a  redu  ;- 
tionnf  20  per  cent,  from  the  scantling*  required  for 
iron  is  permitted,  giving  ships  so  much  more  car- 
\  rying  capacity.  A  complete  set  of  rules  for  testing 
all  materials  insures  uniform  quality  in  steel  used. 
I  Steel  castings,  hy  the  Siemens-Martin  or  Bessemer 
process  are  also  now  used,  in  place  of  large  and 
expensive  forging*,  for  stetnuorui.  rudders,  stems, 
etc.  and  tbey  have  been  found  strong  and  tough  ; 
they  are  lees  expensive  than  scrap  iron  forging*, 
ana  tbe  risk  of  bad  welds  and  inconvenience  of 
rough  and  uneven  shape  is  avoided. 

The  latest  circular  issued  by  Lloyds  Register 
offers  to  fix  a  proper  load  line  for  each  vessel,  ac- 
cording to  its  style,  form,  etc.;  thus  the  rule*  not 
only  provide  for  its  proper  strength,  but  also  its 
sea-going  qualities,  etc.  This  is  of  tbe  greatest 
importance  in  view  of  the  many  disasters  that  have 
occurred  from  the  want  of  those  qualities. 


of  his  own  and  other  valve  i 

Tbe  one  patented  by  Mr.  Haug  belong*  to  that 
class  in  which  the  longitudinal  and  lateral  motion 
of  an  eccentric  or  other  rod  are  both  utilized  for 
obtaining  a  variable  cut-off  and  reversing  motion. 
In  comparison  with  F.  C.  Marshall's  and  Joy's 
valve  motions,  which  have  both  been  extensively 
used,  this  valve  motion  consists  of  fewer  parts  and 
joints,  can  be  more  compactly  arranged,  and  ha* 
the  least  amount  of  motion  to  all  its  parts,  being 
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by  bolt  friction 
will  oouaequently 


less  force  to  reverse,  and 
>  all  It.  mem- 


Mr.  Charles  O.  Darr&gh  read  a  paper  entitled, 
'•Some  Notes  on  the  Pollution  of  Water,"  in  which 
he  said  : 

The  water  supply  of  most  of  our  cities,  exempting 
perhaps  Brooklyn,  is  affected  In  one  or  more  ways, 
and  often  where  large  rams  of  money  have  been 
expended  to  obtain  pure  water-particularly  in  New 
York.  Boston  and  Baltimore  (having  a  gravity 

\Vat«r  may  be  contaminate!  naturally  as  well  as 
artificially. 

Artificial  contamination  under  the  general  head 
of  sewage  should  be  prevented. 

Natural  mineral  oontamiuation  must  be  treated 
either  chemically  or  mechanically.  Natural  or- 
ganic contamination  is  produced  by  decaying 
plants,  algw  and  other  organisms.  Shallow  reser- 
voirs, tidal  ftlrea:u»  and  luamliel  llliluCS  the  growth 

of  vegetation,  which  dies  in  the  fall  and  allows  the 
hot  rays  of  the  sun  to  kill  the  alga;,  both  of  which, 
while  decaying,  produce  a  disagreeable  taste  and 
funeli. 

The  water  in  deep  reservoirs  is  also  alfi-eted. 
Perfect  decomposition  of  decay  ids  organisms  seems 
to  be  prevented  In  the  lower  strata  when  the  tem- 
perature is  lower  and  the  air  has  been  expelled  by 
compression,  for  upon  exposure  to  the  air  and 
motion,  gas  is  eliminated  and  the  offensive  teste 
anil  smell  duipellrxl. 

Water  in  dead  ends  of  street  mains  is  generally 

in  thin  cotidltiuli. 

Aa  examples  of  conteimi nation  due  to  shallow 
water,  swamps,  etc. ,  we  bave  Boston,  New  York, 
aod  Fraokford  reservoir,  the  latter  receiving  its 
water  from  tbo  Delaware  River,  Philadelphia, 
i  lying  strata  of  water  m  Tumbling 
!  ScbuyUcill,  and  Druid  Hill  Reser- 
tllustrate  deep  water  pollution. 
The  paper  also  explained  how,  if  the  sewage  was 
kep'  out  of  the  Schuylkill,  it  would  under  natural 
condition  give  a  purer  water  titan  the  Delaware; 
also  that  the  Schuylkill  water  from  Fairmount 
Pool,  contaminated  aa  it  is  by  sewage,  will  keep  in 
better  than  Delaware  water 
Point,  whore  there  is  but 
at  ion. 

The  paper  also  suggested  how  oulleoting  rcser- 
should  be  built  toabatethetn,uU,  «,H,ken 
Howard  Murpht, 


with  illustrations  nod  reference  to  the  works  of 
Mr.  Chevallier.  Lavoinne,  Pontxen  and  others. 

Attention  was  called  with  regret  to  the  fact  that 
the  best  illustrations  and  data  with  reference  to 
engineering  works  of  America  were  generally  only  ■ 
obtainable  only  from  foreign  sources. 

The  papergave  rise  to  a  Littoral  <li*cu^*ion,  in  i 
which  Mensra.  Cleemann  and  Graff  rited  instances  j 
of  early  suspension  bridges  (Mr.  Graff  presenting  ' 
the  Club  with  a  photograph  of  a  painting,  show- 1 
ing  the  old  suspension  bridge  at  the  Falls  of 
Schuylkill.  Philadelphia),  and  reference  was  made  I 
to  the  early  floating  draw  constructed  by  the  late 
Henry  R.  Campbell,  at  House's  Poiut;  also  to  a  \ 
wooden  truss  said  to  have  been  built  about  1809, 1 
over  the  Terrebonne  River,  near  Montreal,  Canada.  I 
of  800  ft.  span,  but  of  which  no  very  authentic 
data,  could  be  obtained. 

A  communication  from  Mr.  H.  Coryell  was  re- 
ceived through  Mr.  Wm.  A.  Ingham,  describing 
the  early  structure  built  by  Wemwajr,  at  New 
Hope  over  the  Delaware,  with  illustrations  of 
several  of  the  Wern  wag  bridge*.  That  description 
was  in  the  handwriting  of  Mr.  Ingham's  fattier, 
then  president  of  the  bridge  company. 


of. 


Record  of  Regular  Meeting. 

18.  1883,  President  Rudolph  Bering 
In  the  chair.   Twenty-three  members  present. 

Mr.  Cbas.  W.  Pusey  presented  a  paper  upon  the 
Twin  Screw  Steamer  "Victoria."  On  Tuesday, 
Nov,  7,  this  steamer  sailed  from  Wilmington.  Dei., 
for  Grey  town,  Nicaragua.  This  vessol  is  a  light 
draught  twin  screw  steamer  for  service  on  I/ike 
Nicaragua,  and  of  a  i  la«a  that  is  attracting  some 
attention  from  those  interested  in  the  economical 
transportation  of  freight  on  bays  and  rivers,  where 
the  draught  of  water  is  limited,  and  where  the 
aide-wheel  steamer  is  principally  used. 

Tlte  hull  is  of  iron  and  is  188  ft.  8  in,  in  length 
over  all,  26  ft.  beam  and  7  ft.  deep  above  cross 
floors.  The  model  is  the  saute  as  that  of  several 
side-wheel  steamers  built  for  service  on  rivers  and 
bays  in  South  America  and  Mexico.  She  has  one 
fore  and  aft  bulkhead  in  centre,  and  four  athwart- 
ahip,  all  made  water-tight.  The  compartment  aft 
is  fitted  for  water  ballast  to  trim  the  vessel.  The 
frame  is  of  angle  iron.  The  machinery  consists  of 
two  compound  engines  with  cylinders  12  in.  and 
31  in.  in  diameter  by  16-in.  stroke,  fitted  with  jet 
condensers.  Tim  engines  are  independent,  each 
driving  a  propeller  wheel  6  ft.  in  diameter.  She 
has  two  steel  boilers  of  the  locomotive  type,  fitted 
for  burning  wood  and  constructed  for  a  working 
pressure  of  100  lbs.  per  square  Inch.  The  ftnislied 
draught  of  water, with  fivo  teas  of  coal  in  bunker, 
was  4  ft.  6  in.  aft,  and  3  ft.  6  in.  forward.  On  trial 
trip,  with  a  draught  of  5  ft,  4  in.  aft  and  3  ft.  10 
in.  forward,  she  made  a  speed  of  ten  knots  per 
hour,  with  110  revolutions  per  minute,  94  lbs. 
M  in.  vacuum ;  total  Indicated  horse-power  348. 
During  the  trial  the-  ballast  tank  was  filled  with 
water. 

When  she  sailed  for  Oreyrtown  she  had  a  cargo  of 
103  tons  of  coal,  also  merchandise  and  stoves 
amounting  to  about  SO  tonB  more,  the  draught  of 
water  being  8  ft.  8  in.  aft  and  S  ft.  forward,  under 
these  conditions,  jrorng  down  tbe  bay  she  mide  Dvj 
knoUper  hour,  with  HO  lbs.  steam  prVspuroand  108 
revolutions  per  minute. 

Prof.  L.  M.  Haupt  presented  a  profusely  illus- 
trated description  which  be  has  been  compiling 
for  some  time,  of  tbe  progress  of  early  American 
wooden  bridge  building.  Reference  was  made  to 
the  well-known  structures  of  SchaJThaU9en,  1758. 
and  Wettlngen,  both  destroyed  by  the  French  in 
17«v,  and  to  tbe  remarkable  bridges  by  Wernwsg, 
between  1804  and  1813.  A  summary  of  the  typical 
ntedjn  tbe  Burr,  Town,  Haupt, 


LIVERPOOL  ENGINEERING  SOCIETY. 

At  a  meeting  of  the  above  society,  held  at  the 
Royal  Institution,  Colquitt  street,  on  Wednesday 
evening.  8th  inst.,  Mr.  F.  B.  Salmon, President,  in 
tbe  chair,  a  paper,  by  Mr.  C.  E.  Hannaford  Shid. 
M.  Ins'tC.  E.,  on  tbo  "Testing  of  Materials  for 
use  in  Engineering  Structures,  was  read.  In  tbe 
paper  the  author,  for  want  of  apace,  deals  only 
with  two  classes  of  materials,  via.:  Limes  and 
cements  and  metals.  He  selected  these  on  account 
of  there  being  many  differences  of  opinion,  with 
respect  to  some  of  the  methods  of  testing,  and, 
therefore,  will,  be  hopes,  leave  more  matter  for  a 
discussion  thereon.  After  relating  briefly  the 
usual  tests  applied  to  hydraulic  limes,  with  a  view 
of  ascertaining  their  quality,  he  passed  on  to  Port- 
land cement.  On  dealing  with  this  material, 
reference  was  first  made  to  the  different  methods 
of  manufacture,  after  which  he  described  at  some 
length  tbe  various  teste  to  which  it  should  he  sub- 
jected, including  compressive  and  tensile  strength, 
fineness  of  grit,  weight,  color,  etc,  and  Uien 
pointed  out  that  by  actually  breaking  sample,  by 
either  tension  or  compression,  is  given  the  most 
reliable  information  of  its  quality.  Ho  then  de- 
scribed and  snowed,  by  the  aid  ox  diagrams,  the 
various  forms  of  briquette  which  have  been  used 
at  various  times,  giving  tbe  reference  to  tbe  last 
form  introduced  By  the  Metropolitan  Boards  of 
j  Works,  as  being  the  one,  he  believed,  calculated  to 
give  the  most  accurate  results.  He  then  entered 
at  some  length  into  the  various  methods  of  makinp; 
I  the  briquette,  tbe  amount  and  nature  of  tbe  water 
I  found  most  beneficial  under  different  conditions, 
I  and  other  details,  and  concluded  this  section  with 
some  remarks  on  tbe  utmost  necessity  in  compar- 
ing the  relative  strengths,  and  other  properties  of 
two  or  more  samples,  that  all  tbe  details  of  gaug- 
ing and  manufacture  sliould  be  as  nearly  aa  pos- 
sible identical.  In  dealing  with  the  section  on 
metals,  the  author  described  the  various,  but 
usually  applied,  tests  to  oasts  rid  wrought  iron  and 
steel,  pointing  out  several  tests  which,  altliouRli 
occasionally  resorted  to,  are.  In  his  opinion,  to  be 
condemned.  In  referring  to  tbe  forge  teat  of  these 
last  two  metals,  he  quoted  the  latest  tests  required 
by  the  Admiralty  for  these  metals,  and  concluded 
this  section  with  a  review  of  tbe  connection  wbicb 
exists  between  the  chemical  ami 
■ties  of  iron  and  steel. 


PROPOSE!}  .NEW  KAlLHOALiS  IN  VERMONT. 


forma  aa  represented  in  tfc 
the  Long.,  Howe  *  Pratt 


A  House  bill,  introduced  by  Mr.  Fairbanks,  of 
St.  JonnBbury,  is  in  amendment  of  the  charter  of 
the  St.  Johnabury  «  Lake  Champlaln  Railroad. 
It  authorises  the  building  of  a  branch  road  from 
Concord  up  Moose  River,  through  Oranby.  East 
Haven.  Urunswiok  and  other  towns  to  Canaan. 
Some  four  miles  of  the  road  have  already  been 
built  under  tike  general  law.  The  proposed  road 
Ilea  through  a  vast  lumber  region,  and  its  con- 
struction will  open  up  a  section  from  which  mil- 
lions of  feet  of  valuable  building  material  will  be 
produced. 

Tbe  bill  to  incorporate  the  Coos  Valley  Railroad 
Company  has  become  a  law.  Tbe  charter  con- 
templates building  a  railroad  from  some  print  in 
tbe  town  of  Guildhall,  Essex  county, on  the  lino  be- 
tween the  State  and  New  Hampshire,  westerly 
through  the  towns  of  Maidstone,  Brunswick, 
Itloomfield,  larmlngton  and  Canaan,  to  tbe  north- 
erly line  of  the  State.  Tbe  capital  stock  is  Axed 
at  $800,000.  This  proposed  road  will  open  up  and 
develop  a  great  lumber  section.  llonsn  lull  280 
extends  tbe  chartered  rights  of  the  Uridgewaler, 
Plymouth  &  Ludlow  Railroad  ten  years. 
A  bill  has  jaessed  both  houses  Incorporating  the 


proposed  road  runs  from  Rutland  through  Ira, 
Castleton,  West  Haven,  Fairhsvcn  and  Poultney 
to  tbe  west  era  boundary  of  the  State. 

The  act  to  incorporate  the  BraltJeboro'  *  Ben- 
nington Railroad  Company  pa^aed  both  houaes  un- 
animously. Tbe  construction  of  a  narrow-gauge 
road  from  Brattleboro'  to  Wilmington  baa  long 
been  agitated  by  the  people  liviog  along  tbe  line  of 
this  proposed  road.  Several  surveys  have  been 
made  and  tbe  route  is  pronounced  a  feasilde  one. 
Tbe  needs  and  demands  of  tbe  people  along  the 
line  are  urgent  for  tbe  building  or  this  road.  The 
distance  by  the  Burveyed  lines  is  some  30  mites. 
Capitalists  and  prominent  business  men  of  the  sec- 
tion am  back  of  the  enterprise  and  it  will  doubtless 
tie  pushed  to  a  Micceasf  ul  end.  Towns  along  the 
line  are  authorised  to  aid  the  road  by  bunding. 
This  part  of  the  county  is  a  tine  farming  section, 
and  railroad  facilities  will  supply  a  want  long  felt. 
Tbe  road  will  first  be  built  to  Wilmington  and  may 
ultimately  bo  extended  to  T 


Railway  corporations  may  be  organised  and 
roads  oonstructed  under  tbe  general  law  without 
special  charters  or  specific  legislation.  Towns 
are  authorized  to  aid  in  railroad  enterprises  by 


bonding  to  an  amount  not  exceeding  eight 
e  per  cent.  « 

the  total  property  valuation.) 


its  grand  hist  (the  list  being  one 


only  of 


The  people  of  the  State  bave  little  cause  of 
complaint  aiminat  III*  management  uf  lire  various 
railroads.  The  managing  officials  are  uniformly 
courteous  aod  obliging  to  the  public  and  the  roads 
are  run  as  a  rule  for  the  comfort,  convenience  and 
safety  of  the  patrons.  Railroading  in  Vermont 
is  accompanied  with  difficulties  and  dnawl»jrkn 
not  experienced  in  less  nkuuntainoua  and  more 
thickly  populated  States,  and  the  exigency  do<s 
not  seem  to  bave  arisen  to  necessitate  ouch  sump- 
tuary and  hostile  legislation  as  is  proposed  in 
several  of  the  bills  mcoliomd.-.lfotifocficr  Cor- 
respondent*  Botton  Journal.  AVrr.  18. 


GOING  VEST. 


iPrnei  "TDraeaor  tea  TuueV'ln  Ui9  D»"c.  !eatutr. < 
Tbe  young  man  in  the  older  communities  of  the 
East,  reading  of  tbe  marvelous  growth  of  this 
new  western  country,  often  asks  bimaelf  whether 
he  could  not  wisely  join  the  ranks  of  the  next 
annual  migration.  No  doubt  the  question.  "Shall 
I  go  West?"  i»the  uppermost  problem  in  the  ruinds 
of  thousands  of  tbe  young  men  of  the  East,  who 
have  still  their  careers  to  make,  jiud  have  not  yet 
gained  a  secure  and  promising  fouling  in  the  busi- 
ness world.  It  ia  a  question  which  each  must 
answer  for  himself,  and  concerning  whi-h  no 
advice  can  be  given  that  would  be  of  universal 
application.  It  would  be  n  grievous  mistake  to 
suppose  that  a  t  ruuige  of  longitude  alone  insures 
suonrjas.  Idleness.  Incompetency,  aud  a  nerveless, 
drifting  disposition  have  no  better  chance  in  alum 
taua  than  Massachusetts.  Indeed,  there  are  some 
men  who  run  along  fairly  welt  in  the  East,  in  the 
grooves  of  custom  and  established  acquaintance 
and  taurines*  connections,  who  would  make  lament- 
able shipwreck  if  eel  adrift  In  a  new  Western  cum- 
in unitv. 

On  Die  other  band,  the  chances  for  a  young  man 
of  average  pluck  and  energy  are  unqueationaldv 
much  better  in  tbo  WeBt  than  in  the  East.  He 
shares  the  advantages  of  being  among  I  he  first  to 
open  a  fresh  store-bottse  of  natural  wealth.  He 
gets  the  first  dividend  on  the  increiuvc  of  value  re 
suiting  from  bringing  population  upon  th<-  soil. 
The  land  be  buys  for  three  or  four  dollars  an  acre, 
or  gets  for  nothing  by  homestead  settlement,  ooou 
becomes  worth  ten  or  fifteen.  If  he  embarks  in 
trade  or  in  any  mechanical  pursuit,  his  wares  or 


his  services  are  in  brisk  demand,  because  all  the 
new-comers  around  him  require  goods  and  imple- 
ments. Then  there  is  a  certain  stimulus  in  the 
moral  atmosphere  caused  bv  the  ambiliona  and 
energies  of  a  new  community  full  of  hope  and 
activity,  which  makes  hardships  easy  to  bear  and 
causes  buoyancy  of  spirits. 

Western  people  find  it  hard  to  make  their  friends 
in  the  Knot  understand  just  what  tbey  mean  when 
they  speak  of  tbe  difference  In  the  business  and 
social  tone  of  tlie  two  sections.  It  Is  a  difference 
to  be  felt  rather  than  defined.  There  is  vastly 
more  energy  and  more  hope  per  capita  of  the 
population  in  new  communities  than  old.  and  the 
immigrant  feel*  at  once  tbe  reuniting  stimulus. 
It  braces  up  tbe  listless  and  tbe  desponding,  and 
makes  even  the  most  active  man  conclude  that 
there  is  a  deal  more  in  him  in  the  way  of  work 
and  ideas  than  he  supposed.  Many  a  young  man 
would  bave  remained  a  clerk  or  small-salaried 
employe  of  some  kind  all  his  life,  had  bo  stayed  in 
the  East,  becomes,  amid  the  larger  opportunities 
of  the  West,  a  "  leading  citizen,  and  the  owner  of 
a  fine  farm  or  a  prosperous  business. 

The  young  man  going  We*t,  can  therefore,  count 
npon  the  opportunities  of  obtaining  good  land  at 
Bmall  cost,  the  businem  openinga  growing  out  of 
the  wants  of  a  new  community,  and  the  moral  in- 
centive that  comes  from  contact  with  hopeful, 
enterprising  people.  If  be  does  not  succeed  in 
a  full  measure  of  Independence  In  the 
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•course  uf  ten  > 


,  the  reason  will  lie  in  his  nwn 


endears. 

or  he  will  be  bo  much  a  creature  u'f  habit  and  ao 
thoroughly  the  outgrowth  of  an  older  civilization 
that  in-  cannot  adjust  himself  to  the  new  environ* 
ments.  Then;  are  men.  an  well  an  ireas,  Hint  wi|l 
not  tarive  when  transplanted.  The  intending 
emigrant  would  do  well  to  study  In*  own  de- 
position carefully,  and  make  sure  that  he  la  not  of 


CORRESPONDENCE. 

DIFFICULT  EARTHWORK  MEASUREMENTS. 

Yei.lowrtoxe  Division.  N.P.R.R.,  I 
Killings.  Hon..  Nov,  It,  1MH3.  ( 
Editor  Exoineerino  Newb  : 

While  agreeing  with  Mr.  Howry,  in  hid  article 
of  Novcmlwr  11,  in  that  it  ia  is  no  easy  taak  to 
take  measurements  for  monthly  estimates  on  rock 
aide  cut*  of  US  feet,  may  I  aak.  is  not  bin  section 
at  time  of  estimate  left  in  a  very  ragged  condl- 
«rhy  permit  the  station  to  be  wurked  in 
>  manner  as  to  require  an  •' assistant  to 
with  a  rope  hitched  from  above, 
and  with  a  graduated  pole  measure  the  urttinate 
from  the  cord?"  May  I  mggest  tliat  by  using  a 
triangle,  with  base  and  per 


B.  M.  :  or.  by  dropping  his  tape-line  nushiug  in  a  seweragv 


„_t  govern  the  question  of 
renient  point  being  noted,  the  measure-  WWB™  disposal  at  the  outfall, 
r  irregularities  are  carried  on  bv  slope-     6.  How  far  ia  a  separate  system  of  sewerage  dn- 

sJnfelal 

?.  Describe  the  easenUal  poinU  to  be  observed 
in  carrying  out  a  system  of  house  d 


from  the  already  located  si  ipe-stuke,  the  distance 
to  a  conr 
ments  for  irreguii 

rod  and  lo«ded  tape,  all  of  which  are  carefully 
noted  in  the  field  book,  nnd  in  the  ofllee  are 
lightly  |ienciled  on  the  cross-section  sheet  with  a 
scale  correspondingly  graduated,  from  which  he 
can  with  .-oiifhlence  make  up  his  estimate,  also 
check  the  contractor's  slopes  and  define  the 
geological  strata  for  chwwftcation.  In  our 
practice,  on  slopes  of  144  feet,  a  measurement 
from  slope-stake  to  line  of  work  only,  and  scaled 
on  the  cross-section  as  mentioned,  is  often  the 
only  needed  data  required,  as  an  underestimate 
is  desirable,  and  especially  so  during  the  com- 
mencement in  taking  down  a  slope,  which,  to- 
gelher  with  a  prrceutagc  held  for  faithful  per- 
formance and  completion  of  work,  enables  the 
engineer  in  charge  to  protect  the  interests  of  his 
with  the  laborer. 
J.  C  IsAACI, 
Assistant  Engineer. 

New  York,  West  Shore  *  Buffalo  R'y,  1 

KEsWEST  ENIIIXEER'S  OmC'E,  ■ 

Jersey  CIty,  Nov.  84.  I88U. ) 
Kditos  Enoineerino  Sews: 
The  communication  in  your  Issue  of  Nov.  11,  on 


answer  by  sketches. 

Describe  lite  rules  that 


a  method  of  « cro»»ectiontog"  which.  I  think, 
deserves  further  commendation.  To  obtain  the 
position  of  a  point  in  a  required  cross  section  by 
means  of  its  direction  ami  distance  from  a  known 
point,  instead  of  by  its  vertical  and  horizontal  dis- 
tances from  that  point,  will,  in  many  instances, 
prove  to  be  the  easier  and  more  accurate  method, 
although  the  latter  is  generally  adhered  to — often, 
however  at  unnecessary  expense  of  time  and  with 
poor  results.  In  cross-sectioning  tunnels  and  rock 
cute  with  sleep  .lopes-  where  many  of  tbe  points 

J  and  vertical 
use  of  a  graduated  arjof  a 


are  tbe  desiderata  of  a  good  form  of  water-closet  ? 
Illustrate  your  answer  by  sketches. 

Paper  — 1.  What  are  the  first  considerations 
in  de-signing  and  constructing  water-works? 

2.  DeecriFw  the  condition*  to  be  kept  in  view  in 
selecting  a  source  of  water  supply. 

3.  How  much  water  has  been  proved  by  experi- 
ment to  be  used  per  head  in  an  average  house- 
hold by  constant  and  by  intermittent  supply?  Com- 
pare this  with  the  average  expenditure  of  a  large, 
to-n  and  explain  the  cause  of  the  difference,  if 
any. 

4.  Describe  the  best  means  of  casting  and  test- 
ing water  pipes,  and  of  making  joints. 

5.  What  amount  of  cubic  space  per  head  ii  re- 
quired for  healthy  sleeping;  rooms?  Why  is  it 
necessary  to  have  a  certain  amount?  What  limit 
or  height  should  be  allowed  to  reckon  in  the  calcu- 

^  «.  Describe  by  a  sketch  the  betrt  tratisverse  sec- 
and  laid? 

?.  What  is  the  most  economical  mode  of  water- 
ing and  cleansing  street*? 

1.  What  an?  the  provisions  of  the  Public  Health 
act  with  regard  t<>  cellar  dwellings  ? 

2.  In  inspecting  a  stream  which  is  com|>laiiuid 
uf  as  a  nuisance,  to  what  points  would  you  direct 
your  attention  with  the  view  of  making  a  report  ? 

8.  Give  the  dimensions  of  a  sleeping-room  which 
vcm  would  consider  suitable  for  six  adults,  and 


Secrion  or 

Maw  fit's  Cut. 


circle  in  the  following  manner  will  be  found  to  be 
very  convenient,  the  arc  being  about  MO  in  ex- 
tent and  IJj  to  8  feet  radius. 

After  running  in  center  stakes  where  sections 
are  required,  the  arc  is,  by  means  of  suitable  legs 
or  braces  placed  in  plane  of  a  section  to  be  taken, 
the  90 '  mark  brought  vertically  over  the  center  of 
circle  and  center  stakes  with  plumb-bob,  and  tbe 
elevation  of  center  of  circle  noted.  Tbe  zero  end  of 
the  tape  isthen  successively  carried  to  the  points  re- 
in the  cross  section  and  their  locations  are  ob- 


atc  vcmr  reasons. 

4.  Describe  some  of  the  simple  forms  of  ventilat- 
ing valves  in  general  use,  and  explain  their  ac- 
tion. 

5.  In  what  ways  may  water  become  polluted 
after  delivery  into  houses? 

6.  What  are  the  objection*  to  brick  house 
drains  ?  How  thoutd  house  drains  be  con- 
structed ? 

7.  What  sanitary  defects  would  you  look  for  in 
inspecting  a  house  where  there  has  been  a  case  of 
diphtheria? 

K.  What  are  the  characteristics  of  various  kinds 
uf  unsound  meat  und  Bsh? 


NEW  PUBLICATIONS. 

AMERICAN  FiMJNURY  PRACTICE.— By  Thomas  D. 
Wert  361  pp.  Illustrated.  John  Wiley  *  Sous. 
1883.    Price,  $2.50. 

The  author  ha*  successfully  endeavored  to  select 
such  matter  ss  would  best  explaiu  difficult  cast- 
itigs.  and  to  offer  practical  molderB  problems  for 
thought  and  study.  Almost  all  the  more  toiporl- 
ant  castings  ore  illustrated  by  drawings  made  by 
the  author. 


of  the  circle,  reading  the  angle  on  the  arc  Indicated 
by  the  edge  of  the  tape,  and  the  distance  on  the 
tape  to  center  of  circle. 

Having  tbe  circular  form  once  set  up,  a  large 


i>f  and  side 

end 


>f  tun- 

P- 


have  tskeit  cross  sections  of  ro 
nel  excavation  in  this  way  ;tlt 
being  carried  on  end  of  pole  with  a  lantern^ 
which,  if  obtained  as  accurately  by  huriaontal  and 
vertical  measurements,  would  have  required  three 
or  four  times  Ihv  amount  of  work. 

Yours  respectfully.      W.  H.  Atwoop, 

Re..  Eng.  N.  Y.  W.  S.  *  B.  Ry. 


SANITARY  INSTITUTE  OF  GREAT  BRITAIN 


•  in  proporlion  to  the  slope  of  tbe  cut.  in 
I  with  line  and  bob  to  bring  one  side  in 
,  which  will  equal  tbe  de- 
aired  slope,  may  lie  applied  by  the  laborer  himself 
as  the  excavation  is  in  progress,  thus  maintaining, 
us  he  should,  a  uniform  and  regular  surface  as  an 
unbroken  retaining  wall.  May  I  presume  to  say 
that  u  contractor  who  would  create  such  gouges 
as  appear  15  feet  below  tbe  slope  stake  in  Howry's 
cut.  should  receive  the  most  severe  censure  from 
his  engineer,  and  certainly  should  not  expect  the 
benefit  of  measurement  a*  is  indicated  bv  the 
ordinate  ;  also,  a  contractor  should  finish  the  slope 
as  his  work  proceeds,  and  for  his  own  convenience 
will  maintain  a  nearly  level  working  surface, 
which  will  remove  much  of  the  trouble  complained 
of  in  taking  the  estimate,  and  rcduee  the  area  to  a 
system  of  triangles  and  parallelograms  that  may 
readily  be  computed  by  referring  to  the  plotted 
-cross-section ,  on  paper  especially  prepared  for  that 
purpose,  which  is  a  most  satisfactory  and  a  very 
correct  method  of  portraying  the  cut.  Of  course 
these  tueaarunnieula  are  takeu  as  the  surface  re- 
quires. In  this  the  curved  or  warped  lines  of 
Mowrys  section  will  bo  eliminated.  Straight  lines 
drawn  from  point  to  point  of  measurement,  agree- 
ing with  height  and  distance,  will  be  substituted. 

From  my  observation,  slopes  are  usually  taken 
out  as  in  areas  O  .  N  .  D  .  J  .  F.  In  which  tbe 
letters  and  quantities  they  represent  indicate  each 
month's  work  and  is  the  Cross-Section  from  which 
the  assistant  must  compute  his  quantity  for 
estimate.   Thus,  two  methods  are  available.  He 

can  obtain  the  necessary  data  by  a  line  of  levels '  gradients,  manholes,  lainpholas,  ventilators 


From  time  to  time  during  the  past  two  years 
by  drawing  the  tape  tightly  past  the  center       ordinal  articles  have  Iwen  published  in  the 


.Iwwriouil  Marhininl ;  they  have  been  enlarged 
when  deemed  essential,  and  in  some  cases  rewrit- 
ten, until  they  form  a  complete  treatise  upon  the 
subject  of  molding. 
The  following  main  divisions  of  the  bnok  pre- 


numbcr  of  points  can  be  located  in  a  short  lime.  I  «ent  a  good  idea  of  the  scope  of  the  work:  The 


Holder"  and  the  Foundry.  Oreen  Sand  Molding. 

Drv  Sand  Molding,  Manipulation  of 
i.  "Note*  and  Recipes. 

THE  PARIS  SEWERS. 


examinations  for  local 

SPECTORS  or  Nl 


The  so-called  sewers  under  the  city  appear  to 
serve  little  purpose  but  that  of  interesting  MM 
and  American  tourists,  who  delight  in  being 
rowed  about  down  below  in  boats,  and  are  always 
enthusiastic  over  the  absence  of  evU  smell  in  the 
handsomely  vaulted  and  well-lighted  passages 
through  which  thev  are  conducted.  Seeing  that 
the  offensive  matter  which  ought  to  lind  its  way 
tf  •  into  the  sewers  ia  cleared  out  of  the  houses  at 
night  and  carried  in  carts  through  the  streets,  and 
that  vegetable  refuse  and  stale  water  are  habitu- 
ally thrown  into  the  open  gutters  to  poison  the 
atmosphere,  it  is  not  surprising  that  the  air  should 
he.  if  anything,  purer  in  subterranean  Purls  than 
in  the  magnificent  thoroughfares  on  the  surface. 
It  would  probably  not  be  rash  to  ascribe  the 
superior  healthfulnesa  of  London,  a*  shown  by  it* 
exceedingly  low  death-rate,  to  the  fact  that  the 


At  an  examination,  held  on  tbe  2d  and  8d,  the 
following  questiouB  were  set  to  be  answered  in 
writing  on  the  id,  anil  the  candidates 
ined  rim  ruoe  on  the  3d  : 

Paper  L— 1  What  are  the  chief 
in  force?  («|  In  the  metropolis,  (t>)  to  other  parts 

of  England?    Wliat  are  their  chief  provisions?  y-^^..^.  --t-»  ~ . — t>1,H>  i 

2  What  urethe principal provisionsof  tlie  model  I  English  capital  is  really  drained.  where**  1  a™  Is 

bv-laws  issued  by  toe  Local  Government  Board  with  drained 1  only  in  name.    1  he  teeming  slums  in ,  the 

reference  to  «i   building  construction,  lb)  house  east  end  ;  the  multitudes  of  f ketones .  the  dense, 

orsimig.-.  10 1  ventilation  F  foggy,  sunless  winter,  of  London  luive  no  equiva- 

».  WW  is  the  primary  principle  to  be  observed  lent  here,  yet  the  average  death  rate  of  the  French 

to   he  drainage  of  a  town  o/district,  and  how  capital,  even  whey  ™*P^™«  * ™f  .'".V™1"; 

would  you  proceed  to  determine  the  size  and  ca-  pared  will,  that  of  London  a»_ »  to  18  •  ^  tht^ 

pacitv  of  the  outfall  sewer?  a  French .tourist  were  to  W»BJ|M 
~  What  rules  should  be  adhered  to  in  regard  to  sewer  of  Loudon  he  would  probably  not  survive  to 

"  iters  aDd  ■  tell  the  tale.— ixntoon  Icuyrapn. 
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The  Government  Estimates  for  public  works 
for  the  fiscal  year  ending  June  SO,  1884,  amount  to 
tH.861.715.  It  in  probable  llutt  the  War  Depart- 
ment will  oak  notiiing  for  rivers  and  harbors,  as 
there  is  a  large  surplus. 

The  Chrismaa  number  of  SI.  Xirhttta*  is,  to  our 
thinking,  the  moet  exquisite  specimen  of  illust ra- 
ted magazine  literature  that  has  ever  been  pro- 
duced in  any  country.  Resides  the  delicately  col- 
ored frontispiece  "On  Christmas  Bay  in  the  Morn- 
ing," the  eighty  pogea  whkh  make  up  this  unii- 
vallpd  holiday  nutnln  r,  arc  literally  crammed  with 
the  very  finest  specimens  of  the  wnodrngravei's 
art,  an  art.  which  it  i*  now  acknowledged  the  pub- 
lishers of  our  leading  niagnxinee,  presuniaMy  the 
the  Century  Company,  have  brought  to  a  perfec- 
tion unequalled  in  any  other  country.  The  SI. 
A'tcAo/a*.  while  constituting  a  monthly  "recrea- 
tion '  in  art.  contains  also  snch  recommendation* 
to  all  lovers  of  charming  stories  tlia>  it  cannot  fail 
to  please  alike  the  patents  and  children  wherever 
it  puts  In  ita  monthly  smiling  appearance. 

DYNAMITE  IN  POLITICS. 

Dynamite  has  suddmly  assumed  a  new  import- 
ance. *nd  become  a  political  quest  I.  n  in  France. 
The  uneasy  politician  ot  the  past  has  become  the 
daring  and  dangerous  conspirator  of  the  pit-sent, 
whousisan  agmtthat  leavts  the  gunpowder  of 
(luy  Fuwkes  by  a  few  centuries,  und  many  more 
lunula,  behind.  Fn-nch  ministers  are  in  a  quandary, 
ar,d  the  mess/rur*  dm  /tonf*  rl  r/iauxser*  who  were 
just  laying  out  plans  for  lairing  a  new  tunnel 
through  the  Alps  that  would  Is'  superior  to  the 
Saint  tiothard  have  been  considerably  non-plussed 
hy  a  ministerial  decree  of  Oct.  28  by  which  dyna- 
mite is  placed  under  the  haulr  rurrrillaner  of  the 
police,  and  otherwise  treated  with  the  severity 
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We  call  attention  to  a  valuabh-  little  collertion 
of  tables  for  railroad  engineers  advertised  else- 
where this  week.  These  tables.  Isiund  up  in  b-iok 
form  for  convenience,  are  the  props  rtv  of  tlie  en- 
gineering de|»rtmmt  of  the  N.  Y..  W,  S.  &  B. 
Hy.  Co.,  ami  luive  been  thus  far  distributed  only  to 
1  of  that  road.  At  our  solicitation, 
t.  a  small  edition  haB  been  ordered  to  be 
printed  for  general  distribution  without  any  refer- 
ence to  profit.  The  price  has  l>ccn  placed  at  one 
dollar,  and  only  a  very  limited  edition  will  be 
printed  lor  sale.    We  will  (ill  orders  only  as  long 


There  are  do  fewer  than  fifteen  provisions  in  this 
law.  and  the  legal  foimtltties  to  be  fulfilled  are 
what  may  be  termed  vexatious.  No  longer  than 
eight  days  storage  or  supply  is  allowed  in  any 
case,  while  the  transport  ia  so  hedged  in  that  only 
very  small  quantities  can  1st  taken  at  a  time,  thus 
immensely  Increasing  the  likelihood  nf  accidents 
by  the  greater  number  of  shi|>ments.  Rut  the 
worst  of  it  is  the  interminable  red  tats-  that  has  to 
be  employed  in  order  to  get  your  dynamite,  for  il 
is  well  known  that  the  French  Circumlocutory 
Office  can  give  even  ita  Knglish  rival  a  |xiint  or 
two  in  the  way  of  "  bow  not  to  do 

The  measure  lias  provoked  a  great  deal  of  indig- 
nation among  the  nuroen  n«  classes  that  require 
dynamite.  On*  trade  paper  applies,  and  in  no 
ironical  sense,  the  t»rm  of  "precious  explosive," 
as  if  the  distinctive  name  of  "dynamite  Nobel"  was 
not  already  sufficient.  For  there  are  four  of  these 
dynamite  companies  and  they  seem  to  be  prospei- 
ing,  if  stock  quotations  can  he  trusted.  The  French 
Dynamite  Company  maki  s  110  francs  this  year,  as 
against  6u  franca  last  year.  Tin-  Spanish  fonq  any 
has  its  shares  at  an  equal  advance.  The  great  ex- 
tension of  public  works  in  Mexico  has  given  tlu- 
Mexlcan  Company  a  large  and  Increasing  market, 
while  the  Nobel  I  Fusion)  Company  is  also  prosper- 
ous. Dynamite,  in  fact,  has  become  indispensable 
to  the  engineer  of  to-day,  and  the  stu|wndous 
works  ttf  the  last  decade  became  possible  only  by 
its  aid.  It  has  conquered  its  place  in  the  mine,  the 
tunnel  and  the  canal.  It  is  a  formidable  weapon 
in  offensive  and  defensive  military  action,  and  al- 
though it  cannot  he  ''huckstered  "  in  the  market- 
place it  is  quoted  on  "  'Change.*' 

But  the  very  strength  of  dynamite  may  tie  said 
to  be  its  weak  point.  It  really  is  less  dangerous 
than  gunpowder.  A  spark  will  not  set  it  off,  but 
like  the  phlegmatic  individual  it  is  fearful  uhen  it 
receives*  the  necessary  incitement.  Nitro-glycerioe. 
dynamite,  etc.,  have,  however,  a  political  history, 
which  is  exciting  the  hopes  and  fears  of  too  widely 
d.fTcrent  social  classes.  The  killing  of  the  Cxar  of 
Russia  was  the  work  of  dynamite.  The  Nihilists 
have  taken  to  it  with  their  own  peculiar  enihu- 


gr  tie  rat  are  looking  to  it  aa  the  great  instrument 
for  realizing  their  wild  dreams.  A  large  dynamite 
manufactory  was  recently  discovered  in  Swiixver- 
land.  and  it  is  no  exaggeration  lo  say  that  there 
are  good  grounds  for  the  uneaslutsa  which  exists 
in  some  of  the  European  cities,  at  the  terrible 
danger  which  it  is  possible  for  some  devils  in  hu- 
man shape  to  hang  over  them.  Lately.  In  Lyons,  a 
crowded  restaurant  waa  terribly  ahaken.and  threat* 
have  been  mode  to  Wow  up  theatres  and  generally, 
to  smash  up  things.  Thet 
erine  in  the  Thomasaen  affair  in  the  I 
some  years  ago  are  still  in  the  recollection  of  all — 
effects  so  terrible  that  the  fiendish  perpetratoi  com- 
mitted suicidealmoet  immediately  afterwards.  Dy- 
namite, as  one  of  the  moet  powerful  of  known 
agents. should  not  he  placed  in  the  hand*  of  ignorant 
or  wicked  men. and  ita  manufacture  should  certain- 
ly be  surrounded  with  precaution-iry  restrictions. 
The  criminal  negligence  which  lately  resulted  in 
the  extermination  of  a  family  in  Pennsylvania  ia 
only  a  specimen  of  the  reprehensible  way  of  deal- 
ing with  this  exploelve,  and  engineers  and  con- 
tractor* woula  do  well  in  their  own  interest  to 
adopt  the  utu  ost  care  and  caution  with  ita  hand- 
ling. It  is  one  of  those  articles  of  which  a  little 
goes  a  long  wuy,  and  which  will  not  ls>  trifled 
with. 

Home  years  ago  an  Irishman  and  his  to-be-pre- 
sumed gentle  spouse  were  taking  a  walk  along  the 
Erie  basin  in  Jersey  City.  The  Celtic  eye  waa 
attracted  to  a  small  tin  veaael:  the  gentleman 
picked  it  up,  and  impelled  by  a  curiosity  that  was 
rather  idle  than  scientific.  lie  undertook  to  investi- 
gate a  certain  yellow  matter  which,  like  a  solder, 
ran  along  the  rim.  He  used  a  pen  knife  for  the 
purpose,  and  begun  to  scrape— The  lady  waa  I 
out  of  the  basin  after  some  trouble  very  co 
ably  astonished,  and  doubtlesa  laying  the  blame  on 
her  "  lord  and  master."  He,  however,  had  Ins  arm 
wrenched  from  his  shoulder  and  was  otherwise 
maimed.  It  would  he  a  poor  consolation  to  the 
victim  to  inform  him  that  such  tremendous  fotce 
could  lie  explained  hy  chemists  as  the  instantan- 
i mis  combination  of  hydrogen,  nitrogen,  carbon 
and  oxygen  atoms. 

Seriously,  however,  dynamite  threatens  to  have 
a  political  evolution  and  revolution  in  it*  train. 
Perhaps  some  day  there  may  be  some  n 
started  that  will  set  the  very  air  on  fire,  t 
•Strike  ftsl  the  thick  mtunilltj-  o"  t 


PHILADELPHIA  WATER-WORKS. 


A  ••sub-coinuiittee  on  municipal  abuses"  uf  the 
Ci.muiittee  of  One  Hundred  in  the  much  governed 
City  of  Brotherly  Love  have  requested  Howard 
Murphy,  Secietary  of  tlie  Civil  Engineers  Club,  of 
that  city,  to  recommend  a  fitting  man  for  the  office 
of  Chief  Engineer  of  the  Department.  The  Eve- 
nting rWrryrai>A  of  the  i4th  ult,  contains  Mr.  Mur- 
phy's rcs|KMi*e  to  this  rather  delicate  undertaking. 
Two  very  safe  men— Mr.  Frederic  Orafl  and  Mr. 
Isaac  S,  Csssin— itiet-t  Mr.  Murphy's  atrproval.  and 


the  committee.  We  give  in  our  "Personal '  column 
Mr.  Murphy's  sketch  of  the  professional  career  of 
the  two  gtnttemen  named,  cither  of  whom,  it  will 
be  conceded,  may  be  considered  sufficiently  quali- 
fied for  the  office  designated. 

In  his  communication,  Mr.  Murphy  specifies  us 
follows  :  "  Honesty,  industry,  and  peculinr  execu- 
tive ability,  and  fiiuineas  in  the  management  of 
men  and  things,  axe  of  the  utmost  importance, 
too.  In  that  great  dettarttuent  of  this  gretit  city. 
There,  the  engineer  should  be  the  manager,  and 
no  one  unprei**rrd  by  this  kind  of  exis-rience.  also, 
ehouk'  be  allowed  the  place."  Now.  if  we  are  not 
very  much  mistaken,  the  present  Chief  Engineer. 
Dr.  McFadden.  |saaaesses  in  an  eminent  degree 
these  very  qualifications  ;  in  fact  he  possesse*  them 
ho  markedly  tliat  the  City  of  Philadelphia  has  liven 
the  gainer  by  hundreds  of  thousands  uf  dollars 
during  his  administration,  while  the  office-holding 
leeches  that  had  previously  fattened  on  the  water 
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revenues  hav«  dropped  off  and  arc  now  doing  their 
leved  best  to  (urn  the  tables  on  the  "Doctor" 
wbuw  "executive  ability  ami  firmness"  were  loo 
much  for  I  turn  and  their  "backers." 

The  word  "  ( liief  Engineer "'  like  most  other  de- 
signation* of  Pbiladelpbian  office-holder*  in  a  mis- 
nomer. Dr.  McFadden  is  properly  the  •'  Water 
Commissioner  "  and  the  office  calls  for  •  executive 
ability  and  firmness"  more  largely  than  it  ''or*  for 
special  knowledge  of  waler-woiks  construction 
aDd  management.  The  real  engineer  of  the  Phils- 
delpbia  Water  Works  ia  Mr.  CJias.  0.  Uarragh  and 
a  comparison  of  the  condiltou  of  lite  Philadelphia 
Water  Department  now,  and  when  Dr.  McFadden 
waa  put  In  command  will  prove  a  tecordnotto 
be  ashamed  of. 
Can  any  Department  in  the  City  Government  of 
>  named  that  ha.  not  as  it*  head,  a 
rather  than  a  man,  who  ptofeastoually 
might  be  roiuddered  the  fitting  peraon  to  All  tbe 
fso  which  ia  itr 


PERSONAL. 


W.  F.  Gams  is  appointed  chief  engineer  of  the 
Burlington  and  Ohio  River  railroad,  and  will  hare 
entire  charge  of  the  construction  of  the  road,  sub- 
ject only  to  the  board  of  directors. 

Ma.  Kbeduitk  Graff,  wliuae  honored  father 
dc«igT*ed  and  constructed  Ihc  original  Fairmuunt 
Worka  (an  engineering  monument  of  their  time), 
waa  their  Snperintendcnt  before  Consolidation. 
After  Consolidation,  upon  the  creation  of  the  Ma- 
ter Deportment,  which  included  the  Fnirmounl 
and  other  works,  he  was  made  the  first  Chief  En- 
gineer, and  served  for  the  year*  li*.%4  to  IHM.  He 
waa  again  elected  in  18C7  and  served  until  sue- 
I  by  Dr.  McFadden.  He  has  since  been  en- 
l  with  the  Worthington  Pump  Works,  and, 
any  years,  in  vatitus  imroitant  engineering 


MK,  Isaac  S.  CAS8IK  was  educated  at  Westlown 
school;  served  apprenticeship  with  Mraara.  1.  P. 
Morris  A  Co.  as  machinist  anil  mechanical  en- 
gineer ;  was  engaged  as  .Superintendent.  18.12  to 
1856.  in  construction  of  hydraulic  and  mining  ma- 
chinery and  the  introduction  of  the  Cornish  pump- 
ing engine;  was  Kngineer  of  the  Spring  Garden 
Water  Works.  Philadelphia,  1SV6-3T -48s  Chief  En 
gineer  Philadelphia  Water  Department,  !8<K-*.8-fl4; 
Chief  Engineer  I'niled  States  Mint.  I*<r7-*MH>. 
and  baa  designed  and  ronstiucted  complete  water- 
►xford.  Pottstowu,  Coateeville. 
PhiemxvUle.  Conshohucken. 
•  and  Louella.  Pa. ;  Brtdgeton.  Burling- 
ton,  and  Salem.  N.  J.;  Ithaca  and  Owego.  N.  V., 
and  New  Castle.  Del.:  also,  important  parlsof,  or 
design*  for.  »oika  at  Wrat  Chester,  Meadvillc,  and 
Lancaster.  Pa.;  Li  mlieilville.  K.  J..  aDd  Wilming- 
ton, Del. 

Qkk.  Da.mii.  Tyler,  a  vele ran  Ci.il. d  States 
soldier,  died  on  Nor.  HO,  at  the  Fifth  Avenue 
Hotel,  this  city,  aged  Ml  rears.  He  was  born  in 
Brooklyn.  Conn.,  graduated  fiom  \V.-|  Point,  and 
waa  the  oldest  graduate  of  v>  blch  there  was  any 
record.  Ill  1828  he  was  sent  to  France  hy  the  gov- 
ernment to  study  the  improvement*  in  the  art  of 
war;  in  18K4  he  resigned  from  the  tervic,  and, 
turning  his  attcMt.  n  to  civil  inginecring,  he  soon 
became  extensively  interested  id  railroading.  He 
waa  the  President  of  the  Norwich  *  Worces- 
ter Rallrcad  Company  from  I8i0  to  1844.  of 
the  Morris  Canal  and  Banking  Company,  of  New 
Jersey,  from  IK  1 1  to  1*18,  and  of  [lie  Macon  4 
Western  Railroad  Company,  of  Georgia,  from  1646 
until  1848.  He  was  a  member  of  the  Board  of 
Visitors  to  the  Navnl  Academy  in  1848,  and  from 
1850  until  1961  he  successively  held  the  positions  of 
Superintending  Engineer  of  the  Cumberland  Val- 
ley Railroad,  of  Pennsylvania;  General  Superin- 
tendent of  the  Dauphin  A  Susquehanna  Railroad 
at  Coal  Company,  of  Pennsylvania;  Superintend 
ing  Engineer,  and  afterward  President,  of  the 
Auburn  A  Allenluwn  Railroad,  of  Pennsylvania 
and  President  of  the  Schuylkill* 

He  served  through  the  civil  war, 


since  its  clear  haa  been  Interested  in  railroad  and 
manufacturing  enterprises.  He  waa  President  of 
the  MobUe  A  Montgomery  Railroad  from  I87S  to 
1878,  and  owned  large  interests  in  cotton  mills  aud 

SIONAL  SERVICE  OFFICE  NOTES. 

An  unpretentious  lot  very  useful  little  publica- 
tion just  issued  from  the  Signal  Seiviceia  that 
known  as  No.  HI.  of  the  ■•  Notes,"  which  ha*  been 
prepared  by  Lieut .  Janus  Allen.  It  U  a  laniiphk-l 
of  eleven  pages,  whose  imrpoae  is  to  enable  fann- 
ers and  others  who  are  engaged  In  the  raising  of 
ciops  to  foretell— and,  consequently,  to  guard 
against  llie  effects  of— frost.  It  is  more  |*»rticu 
larly  designed  for  the  uae  nf  such  persons  as  live 
I  in  place*  not  reached  hy  the  warning  bulletins  of 
I  the  signal  Sere  ice  In  determining  wliether  a 
'Heart  mat  be  expected  uae  u  made  of  the  well- 
known  d'ry  aJid  wet  bulb  hygrometer,  which 
consist*  simply  of  two  similar  thermometers,  one 
of  which  has  its  bulb  covered  with  a  hit  of  mus- 
lin kept  constantly  moistened  by  being  connected 
with  acup  of  rain  or  distilled  water  by  means  of 
a  few  thread*  of  darning  cotton  or  a  narrow  slip 
of  muslin.  The  dryer  the  air  the  greater  the 
evaporation  firm  the  wit  muslin  and  the 
lower  the  reading  no  the  scale  Attached 
to  the  wet  bulb  thermometer.  This  read- 
ing is  subtracted  from  the  reading  of 
the  other  thermometer,  and  the  differerce 
is  made  uae  of.  by  reference  to  the  table  pre- 
pared for  thia  puipnee,  in  determining  the  dew- 
point,  The  dew  jKiint  indicates  about  the  lowest 
tmipeiature  which  will  be  reached  duhng  the 
night  under  ordinary  circumstances.  When  the 
air  is  cooled  down  to  thia  point  dew  ia  deposited 
and  the  latent  heat  given  out  arrests  a  further  de* 
cline  of  temperature.  When  the  air  becomes 
warmer  the  !<*»  of  heal  by  rndilkon  from  the  plant 
and  other  surfaces  speedily  cools  it.  and  tbe  tem- 
perature, therefore,  oscillates  about  the  dew  point. 
This  point  being  ascertained,  it  ia  evident  that  the 
approach  of  f  oresU  can  also  be  determined  Isefore- 
hand  and  precautions  taken  in  time  to  prevent  the 
doing  of  harm.  A  minimum  thermometer  for 
showing  the  lowest  tempeiature  b  a  useful  ad- 
junct to  the  hygrometer.  The  Signal  Service 
(Juice  at  pie|iaied  to  furnish  to  observers  accurate 
instruments  at  the  actual  cc«t  price.  To  insure 
accuracy  the  instrument*  aheaild  lw  kept  in  a 
shelter,  designs  of  which  are  given  in  Lieutenant 
Allen's  pamphlet,  which  also  contains  full  direc- 
tions for  taking  oVsjervations  and  for  making  the 
necessary  calculations.  By  the  issue  of  thia 
pamphlet  the  Signal  Service  office  does  not  intend 
to  curtail  any  part  of  its  system  for  frost  warnings, 
which  are  to  be  this  fall  on  a  very  extensive 
scale.  Two  special  bulletins  will  be  sawed  each 
each  day.  at  1  a.  in.  rnd  at  10  a  ni.,  and  will  be 
sent  by  telegraph  to  tbe  press,  to  rxchango,  plan- 
tation*, etc.  How  much  the  system  i*  extended 
for  the  tobacco  interest*  is  shown  by  the  fact  that 
forecasts  alfectlng  the  growth  of  "the  weed  "  are 
to  be  sent  to  twenty-one  distributing  points  in 
eleven  diffe  rent  States  and  tl»  District  of  Columbia, 
and  from  these  points  they  are  to  he  repeated  at 
five  hundred  and  sixty  nine  ' 


THE  EDUCATION  OF  ENGINEERS. 

Inihanapouh,  Nov.  ID. 
To  the  Emtob  of  tiif  Raiijioad  Gazkttk  : 

When  I  lead  your  article  of  Nov.  10  on  "The 
Education  of  Engineer*,"  for  which  my  letter  of 
inquiry  furnished  the  "excuse,"  I  felt  that  mine 
was  decidedly  a  case  of  "  misplaced  1  confidence  " 
—much  as  if  I  had  sought  light  on  a  question  of 
banking  from  on  original  thinker  like  Dennia 
Kearney,  and  been  told,  with  some  warmth,  that, 
to  begin  with.  bank*,  bankers  ami  banking  must 
go.  Comment  seemed  useless,  and  I  felt  disposed 
to  "change  the  subject ;"  but  reading  suae  letter* 
iii  your  paper  of  the  ITtb,  just  received,  I  am 
moved  to  a  A  space  for   a  few 

I  want  to  set  myself  an 
righr. 

The  "assistance  "  (from  your  putting  it  in  quo- 
tation marks  I  suspect  the  weird  struck  you  with 
an  emphasia  not  intended)  waa  asked  for,  not  "  to 
aid  the  writer  in  advising  a  young  man,"  but  for 
tile  young  man  himself,  whom  the  writer  felt  in- 
competent to  advise. 

The  card  of  the  writer  does  not  advertise  him  as 
one  of  a  firm  "engaged  in  practical  engineering 
work,"  but  as  a  eonfracfor. 

The  young  aura  doea  not  centrni|4ate  "  a  clas- 
sical course  at  Oxford"  or  any  where  else,  and  lie 
entertaina  no  "  foolish  notions  *  whatever  to  justify 
the  spirit  and  much  of  tbe  matter  of  your  com- 
ment* on  my  letter.  The  things  he  haa  in  con- 
templation are  going  into  tbe  field  on  survey*,  or 
into  a  shop  of  some  sort  to  work  fear  wages,  or  on- 
ig  a  ••  mechanical  school,"  where  doubt  1.™  he 
saving  of  time,  a 


wider  knowledge  of  materiala,  mechanical  pro- 
cesses, etc.,  for  a  foundation  on  which  to  build 
hereafter,  a*  opportunity  shall  permit  or  the  na- 
ture of  bis  untmd  work  suggest.  And  be  talks  of 
attending  scientific  hclures  In  Ilia  hours  of  leisure 
and  of  getting  Incidentally  inoie  German  and 
French,  that  he  may  have  access  to  the  technical 
works  ami  journals  of  those  languages. 

In  all  this  yeiu  may  mx  "reasons  for  suspecting 
tluit  lie  entertains  illusions'"  of  various  sons :  but, 
as  a  matter  of  fact,  he  is  a  man  bent  od  trorje  to- 
wards an  end,  as  ho  sees  it ;  and  the  end  he  pro- 
pose* to  himself  is  "to  be  a  civil  engineer,  and  to 
make  a  specialty  of  railway  construction  and  man- 
agement. ' 

Now.  there  was  a  gentle  savage  once  (so  Frank- 
liu  mvsI  who  heard  tbe  missionary  patiently  on 
"  Man  s  First  Disobedience,"  and  at  the  conclusion 
of  the  story  observed,  with  native  end  untutored 
politeness,  "  What  you  say  la  true;  it  la  indeed 
wrung  to  eat  apples;  better  make  them  all  into 
cider .  Iu  tbe  same  conciliatory  spirit  I  am  dis- 
posed to  admit  that  because  the  word  engineer 
presuppose*  an  engine,  and  for  other  reason*  "  too 
i.urarruu*  to  mention  "  (ami  with  which  also  I  am 
not  acquainted),  "engineer  and  all  its  derivatives" 
and  combinations  ought  to  be  abolished— with  the 
exception,  mark  ye.  of  mechanical  engineer,  i 
I  would  reserve  for  Matthia 
deed  eschew-  the  addition  i 
Angeline  weep. 

VXebater  (whom  I  never  swear  by  ou  questions 
touching  the  nice  uso  of  words,  except  when  he 
happens  to  agree  with  me)  says  a  civil  engineer  ka 
"a  person  skilled  in  the  science  of  engineering, 
who  designs  and  superintemb)  the  ooostructioo  of 
public  work  or  machinery,"  and,  Iwlow,  •'  civil 
engineering,"  he  says,  "refers,  according  to 
modern  usage,  strictly  to  the  construction  of  /seed! 
public  works,  such  an  railways,  canals,  bridge!, 
light-houses,  sewers,"  etc.  Now  what  our  "  young 
man"  wants  to  do  ir  to  become  skilled  in  thee 
science  of  engineering,  and  especially  in  that 
part  of  It  which  relate* to  designing  and  superin- 
tending the  construction  of  railways.  There  are 
thousands  of  men  doing  precisely  this  sort  of  work 
throughout  the  civilized  world.  The  thing  exists, 
and  need*  no  apology  fur  its  being,  but  it  dot* 
nred  a  name.  These  men  are  not  stone-cutters, 
or  plle-driveia.  or  section  bosses,  or  contractors, 
or  signal  makers.  Until  you  fill  the  void  we  are 
constrained  to  call  them  civil  engineeia. 

It  lakes  some  dozen*  of  different  sorts  of  men  to 
complete  a  great  building.  Tliere  are  hod-carriers, 
stoue-cutters,  masons,  carpenters,  plasterers,  iron- 
workers, etc.,  and  finally  au  architect:  ami  the 
vliances  are  no  faro  «f  them,  not  eren  the  ttont 
mnaon,  and  thr  brick  mason  could  change  jjfarea, 
aud  certainly  uo  tsie  Ariml  of  them  could  do  the 
whole.  Is  it  any  disgrace,  or  even  disadvantage 
to  the  architect,  that  he  cannot  carry  the  hod,  or 
plaster  the  wall !  If  vou  would  advise  him  to 
carry  the  hod  as  a  part  of  his  education,  why  not 
ineist  on  hi*  learning  practically  every  one  of  the 
fotty  trade*  und  calling*  reprnseolcd  on  his  build- 
ing? Do  you  suppo-e  that  if  you  lutd  all  the  rest 
You  could  buiM  vour  building  without  tbe  are'ht- 
tect!' 

If  you  could  "  banish  the  term  civil  engineer" 
by  an  act  of  the  legislature  or  an  editorial  in  the 
Haitnmd  (lazttte,  the  difference  would  remain  be- 
tween the  railroad  grader,  the  mason,  the  pile- 
driver  and  the  rellow  who  lays  out  the  work 

for  all  of  these  and  keeps  a  trained  eye  on  the 
work  as  it  progrrsec*. 

The  engineer  is  the  man  to  whom,  not  wholly 
but  more  than  to  any  otber,  we  owe  the  conquests 
that  have  been  made  within  this  osotury  over  ma- 
terial obstacles,  the  substitution  of  strain  sheets 
for  guesses,  the  abandonment  of  such  vciwte'ful 
use  of  material  as  may  be  seen  in  the  Victoria 
Bridge,  the  substitution  everywhere  In  his  own 
broad  province  of  definite  knowledge  and  the 
clear  purpose  for  cemfuaion  and  blind  groping.  H» 
ha*  dime  much,  and  much  remain*  to  do ;  and  lie 
will  do  that  beet  who  brings  to  the  work  the  form- 
al ula  ted  experience  of  hia  predecessors,  a  firm 
grasp  on  the  principled  they  have  painfully  worked 
out,  a  good  store  of  rommoo  sense,  and  much  prac- 
tice: but  practice  in  the  utrung  lii/ht  of  all  of  thete. 

There  waa  a  time  when  the  physician  was  a  bar- 
ber, but  medicine  luut  made  such  progress  since  tbe 
two  trade*  were  divurced  that  they  will  novcr  be 
reunited.  It  i»  iut  so  long  since  the  masun  was 
the  engineer,  and  since  there  was  not  much  engi- 
neering science  extant  in  those  days,  a  knowledge 
of  ones  A.  11,(7*  and  the  multiplication  table 
might  then  have  been  a  liberal  education  to  start 
on.  The  oldest  of  our  living  engineers  began  with 
a  slender  equipment  of  theoretical  knowledge, 
partly  because  there  war  nothing  better  to  be  had. 
But  those  of  them  whose  work  is  a  real  legacy  to 
their  successors  did  not  end  su  :  and  tbo  young 
man  who  expect*  to  build  high  iu  tlie  profession  of 
civil  engineer  fo-uViy  would  Seat  begin,  a*  nearly  as 
may  be,  where  they  left  off.  Every  year  now  the 
necessity  for  a  Sofia  foundation,  in  scw-scs  ("dufl- 
in  eontradittinciUm  to  that  ind-fi- 
?"—••  ( 
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thank  thee,  Jew,  for  teaching  me  that  word  ")  wM  belt*  of  country  acron  SimiiIi  Am»rica.  and  Africa 

be  more  apparent.   .  lnd  ,|lp  M*Dd»  of  the  East  Indian  Archipelago 

'glittering  generalities.  1 


These  are  ' 


Had  I  been  whirb  form  an  rqustorial  rain  U-ll  of  about  1,000 
en  panic  nf  anything  much  better  I  abould  not  hare  rulle*  in  brealb  where  the  rain-fall  averages  JO  in. 
i         ^J*™  f°  ■*?Mt  our  "yuungman."_  There  are  also  similar  bells  across  Africa,  Asia, 

I  Australia,  Nortii  ami  South 


GENERAL  INmLIGEjSCR_ 

W  Wk  mAtcit  ami  art  cmni»t  rknnl  tojmUisA  is  IbK 


_ or  "young 
I  want  also  to  join  my  protest  to  thnl  of  another 
enrresjamdrnt  against  your  "alleged"  delluitian 
of  success. 

Would  you  batton-liole  a  young  nisn  reading 
law  and  my  to  him,  "  eee  here,  mv  young  friend, 
what  you  want  to  do  U  to  drop  all  this  nonwiw 
about  '  principle*  *  and  •  philosophy  of  law '  and 
all  that  sort.  The  lean  law  you  hare  the  better; 
it  is  prttg  juries  you'll  hare  to  deal  with.  Study 
human  natures.  Its  passions  and  prejuuices.  What 
you  want  to  do  is  to  rwwi,  win  cases,  gel  verdicts, 
get  money  ;  you  HitnVrsf aito*  t " 

Would  you  say  to  the  innocent  who  contem- 
plates adopting  the  profession  of  medicine,  "  Now, 
my  boy !  bear  ttiia  in  mind,  that  a  very  little 
knowledge  goes  a  great  way  in  fkaf  trade.  Just  as 
soon  as  you  know  the  difference  between  calamus 
and  calomel,  and  can  write  a  prescription  that  noone 
but  a  druggist  can  rend,  vou  sail  in  and  pmcf  ice.  You 
will  pick  up  the  rest  fast  enough,  aud  your  success, 
that  is  vour  profit,  will  depend  more  on  your  fort 
to  managing  people  than  on  aug1hinp  tine.  If 
you  want  to  get  rich  you  must  be  jiopular:  that'* 
the  point." 

For  (tod's  sake !  when  you  sen  a  young  man 
pulling  his  heart,  his  brain  aud  his  hands  into 
work,  bent  on  doing  it  tretf,  don't  pluck  him  by !  the" 


wora,  uem  uu  uoing  it  mvh,  uon  i  iwucx  turn  by  the  wlmle  meterolr 
the  sleeves  and  whisper  in  hin  ear  the  mercenary  hemisphere  The 
wisdom  (?)  which  old  age  and  hard  knocks  hare 

ence  of  these  two  i 

brought  you— and  may.  iierhaps,  bring  him  soon  Qf  the  country  bou 


euuugh— to  all  our  loss. 

The  "young  man  "  we  are 
to  succeed  and  to 
a  civil  engineer. 


..  about  wants 
but  to  make  It  as 

C  n  tractor. 


Y*  OI.DE-TIME  SURVEY.* 


One  hundred  and  forty-wen  acres  8  roods  and 
19  rods,  after  deducting  whatever  swamp,  water, 
rock  and  road  areas  there  may  be  included  therein 
and  all  other  lands  of  little  or  no  value,  the  same 
bring  part  of  said  deceased's  l,£80-acre  colony 
grant,  and  the  portion  hereby  set  off  being  known 
as  near  to  and  on  the  other  side  of  Black  Oak 
Ridge,  bounded  and  described  more  in  particularly 
as  follows,  to  wit:  Commencing  at  a  heap  of 
■  about  astone's  thiow  from  a  certain  small 
_>  of  alders,  near  a  brook  running  down  off 
i  a  rather  high  part  of  said  ridge,  thence  br  u 
straight  line  to  a  certain  marked  white  birch  tree 
about  two  or  three  times  as  fnr  from  a  jog  in  a 
fence  going  around  a  ledge  near  by,  thence  by  an- 
other straight  line  in  a  different  direction  around 
said  ledge,  and  the  "Oreat  Swamp"  so  called,  to 
a  corner  of  the  "King  lot"  so  called,  tbenre  in 
line  of  mid  lot  In  part,  and  in  part  by  another 
piece  of  a  fence  which  joins  on  to  raid  line,  and 
by  an  extension  of  the  general  run  of  said  fence  to 
a  heap  of  stones  near  a  surface  ruck,  thence  as 
aforesaid  to  the  "  Horn,"  so  called,  and  passing 
around  the  same,  as  aforesaid,  as  far  as  tin1  "Ureal 
Bend,"  so  called,  and  from  tlvence  to  a  squarish 
»ort  of  a  jog  out  in  another  fence,  and  bo  on  to  a 
marked  black-oak  tree  with  stone*  piled  around  It, 
thence  by  another  straight  line  in  about  a  con- 
trary direction,  and  Boniewhrres  about  parallel 
with  the  line  around  by  the  ledge  aud  great  swami, 
to  a  stake  and  stone  bounds  not  far  from  the  old 
Indian  trail,  thence  by  another  straight  line  on 
a  coursediugonally  parallel  or  nearly  so  with  "Fox 
Hollow  Hun."  so  called,  to  a  certain  marked  red- 
cedar  tree  out  uu  a  sandy  sort  of  a  plain,  thence  bv 
another  straight  line  in  a  different  direction  olsot'o 
a  certain  marked  yellow  oak  tree  on  the  off  aide  of  a 
knoll  with  a  Urge  flit  stone  uiid  against  it,  thence 
after  turning  around  in  an  other  direction  and  by 
a  sloping  straight  line  to  »  certain  heap  of  stones 
which  is  by  poring  just  1H  r.xls  and  about  one- 
half  a  rod  more  from  the  stump  of  the  big  lieoi- 
loek  tree  where  Philo  niake  killed  the  bear,  thence 
to  the  comer  begun  at  by  two  straight  lines  of 
about  equal  length  which  ore  to  be  run  In  by 
skilled  ami  comiietent  surveyor  so  as  to  inclui 

t  forth. 


and  in  sections 

America,  where  the  riiin-full  averages  only  10  in. 
aud  even  In**,  but  the  only  portiou  of  Europe 
which  is  propeily  termed  a  rainless  district  is  a 
small  portion  of 'Spain,  where  the  fall  is  less  than 
10  in.  per  annum.  The  icon  remarkable  rain  belt 
extends  from  the  Atlantic  coast  ucross  Northern 
Africa  and  eastward  to  the  Indus,  its  length  being 
4.600  miles  and  its  breath  1,000  miles,  in  which  the 
rain-fall  is  about  75  in.  Prof.  Luoniu  drew 
no  deductions  from  his  obsemticins,  but,  in  a 
paper  read  later  on,  Prof.  f  Suyot,  the  geographer 
of  Princeton  Collegr,  read  a  paper  on  the  existence 
in  both  hemispheres  of  a  dry  terrestrial  zone. 
These  dry  or  rainless  sones,  whose  location  were 
vaguely  designated  in  Prof,  Looming  paper,  were 
more  distinctly  marked  out  on  a  map  exhibited  by 
Prof.  Guyot.  Three  sones  he  denomiuated  as 
semi-tropical  zones,  and  are  situated  both  north 
laud  south  of  the  equator,  extending  across  a  well 
defined  belt  of  country.  The  southern  semi-tropi- 
cal sooe  is  nearer  to  the  equator  than  the  northern 
semi-tropical  zone,  a  fact  which  the  professor  held 
wat  due  in  part  to  the  fact  that  the  amount  of 
bind  in  the  northern  hemisphere  overweighted  that 
in  the  southern,  and  so  lifted  further  to  the  north 
system  of  the  southern 
came  which  leads  to  the  exisl- 
ntinlcs*  zone*  is  the  construction 
uding  them.  The  country  about 
the  partial  deserts  existing  la  such  aa  to  draw  from 
the  atmosphere  all  the  moisture  it  has  before  the 
winds  reach  the  dry  country.  This  is  generally 
the  cause,  the  most  notable  exception  bring  in  tbe 
dry  lands  of  Peru,  where,  though  there  is  no  rain, 
there  is  much  moisture  in  the  atmosphere,  which 
is  precipitated,  and  serves  Its  purpose  without 

 i-'lL-atl  ii.    Iii  Uu   iMii*:  "I   ill-  i-m.irlr.  In 

stated  that  the  Mississippi  Valley  would  lie,  by 
reason  of  tho  construction  of  the  country  on  either 
side,  a  vast  desert  were  it  not  for  tbe  existence  of 
theUulf  of  Mexico,  the  warmest  bodv  of  water  on 
the  face  of  the  earth,  and  one  that  helps  very  ma- 
terially in  supplying  the  rain-fall  for  that 
this  country. 


OAS  AND  WATER. 


part  ol 


TIIK  MEANING  OF  AN 

FALL.' 


■  INCH  OF  HAIN- 


lt  appears  that  in  the  west  and  southwest  of 
England  the  amount  of  rain  measured  In  the 
course  of  the  past  fortnight  has  been  jnst  about 
double  the  average  for  the  entire  month  of  Oc- 
totx-r.  while  ovist  the  Midland  and  Southeastern 
counties  it  baa  been  about  half  aa  much  again  aa 
the  monthly  average.  In  L  mdun  rain  has  fallen 
every  day,  and  on  Ave  days  out  of  the  fourteen  the 
imount  has  been  at  least  half  an  inch,  the  aggre- 
grate  for  the  period  being  about  4l4  in.  To  the 
ordinary  unscientific  individual,  whose  notions  on 
[  tlie  subject  of  rainfall  are,  aa  a  rule,  somewhat 
vague,  an  inch  or  two  more  or  less  of  rain  may  ap- 
pear a  trifling  matter,  and  I '.,  In.  in  a  fortnight  a 
comparatively  insignificant  amount.  Few  persons 
are  aware  that  an  inch  of  rain  over  an  acre  of 
ground  means  101  tons,  or  22,82,1  gallons  of  water. 
Accepting  as  oorirct  the  Rrgislnir-ttencrar*  esti- 
mate of  the  gross  area  of  London  and  its  imme- 
diate suburbs.  It  would  therefore  appear  I  hat  nn 
Inch  of  rain  over  the  Lindon  district  weighs  iu 
round    numbers  45.000,000   tons,  and  amounts 


nvna  Pahs,  Ii  i.  New  Dab  Wmuca  Tbe  Chicago 
rosea  notes  ihi  ale  nf  carta  in  land  to  the  Metro|»>lltsn 
Uas  Company  and  gives  the  fuHosiiut  account  of  lbs 
organization:  -fib,  purchase  ws»  mads  as  the  6nt  atep 
toward*  actuil  operations  by  tha  Metropolitan  <-■*» 
company,  orgnohud  in  May,  1881.  In  May,  1881,  the 
new  I  v -organised  compsny  applied  to  tbe  board  of  trus- 
ts'* at  Urn  village  of  Hyde  nurk  for  s  charts r  to  erect 
gas  works  for  uiaminstlng.  beating,  and  inucbsiiicsi 
purposes,  and  intended  to  supply  tbat  village  with  gas. 
Aa  ret,|»iiwll4e  parti**  in  this  city  were  shown  to  be  in- 
terseteit,  and  pUdg**!  to  lb*  works  built  and  operated, 
it  took  little  argument  to  obtain  ton  charter  and  a  em- 
u-act to  auppty  all  ths  gas  needed  for  the  isirpoiee 
named.  Since  the  obtaining  of  the  charter  trie  gentle- 
men originating  the  enter|>rlse  neve  placed  the  stock 
among  themselves  and  other  local  capitalists,  who  have 
aid  ia  a  working  capital,  and  the  work  of  erecting 
the  works  will  commence  immediately.  The  capita) 
stock  is  $.100,000,  No  plans  hsve  as  yst  been  deter- 
mined further  than  the  following:  The  entire  ground 
purcbaied  will  bo  improved  with  the  buildings.  These 
will  he  of  very  handsome  design.  Flrst-clsas  talant  will 
be  employed  upotl  the  plslls,  and  the  work*  will  be  aocb 
aa  to  be  an  ornament  of  the  buauurul  auburb  and  a 
credit  to  Coo*  County.  They  will  oust,  ss  e»Um»u»d, 
from  taja.OOO  to  «*SCf,i  JOO.  fifteen  miles  or  main  will 
he  put  in  without  delsv.  snd  If  It  Is  p  sadble  to  work 
without  iritemilwloi.  though  tho  winter  it  will  be  bats 
tew  miMith.  when  gas  willlsi  supplied  all  over  toe  vil- 
lage, not  only  ss  light  but  far  besting  purposes.  The 
pos  es,  will  be  either  th-  I^-we  water,  the  Springer,  or 
other  Late  process.  The  one  which  will  furnish  tbe  tie-a 
quality  irf  gsa  st  lha  lowest  price  will  be  adopted.  It 
Wdeelxmsl  that  tbe  general  style  of  the  buUitlng.  snd 
the  character  of  the  whole  plant  ^sll^enual^snvtSmgjn 

in  s  week  or  two." 

Wuag  on  the  arteaisn  well  at  Steeltoa,  Pa.,  has  been 
su-pended  at  the  depth  of  7  .'0  ft.  A  pump  was  inserted, 

hut  tlie  Aow  is  not  up  to  expectations. 

Task  at  Makciixsteb,  Ya_— The  tank  on  the  water- 
tower  which  has  been  erected  on  the  premises  of  the 
Richmond  A  Daneille  El-ulroad  Company,  near  the 
Free  bridge,  is  to  he  1(1  ft,  high  and  $0  ft.  arrow  tbe 
brim.  It  will  hold  IMXI.OUQ  gallons  of  wster.  The 
structure  u  Hh  ft.  high,  snd  several  of  the  lower  stories 
will  Iw  used  ss  shops  and  offices. 

The  MAKcnzxrza,  Va.,  Kxskbvoib  «aa  cleaned 
recently,  about  40  eartlosda  of  moddy  lUhrU  being  re 
naovad. 

An  Aarrxsaa*  Wau..-U-icOLa,  NeU.  Nov. 
Workmen  excavating  a  welj  f  ir  •  »«l»i-»m  aa  to  day 
struck  an  arte*i an  vein  40  ft  from  the  aurfsce  of  aweet, 
pure  wster  in  incih*uatlt.U>  vnpply.    The  wster  riws  to 
S  ft.  of  Uie  surface  of  the  ground,  snd 
prompt  construction  of  water  works  for  the 

Tat 

the  Council  has  no 
water. 


ELECTRICITY 

Til  a  certificate  of  incorporstiuei  of  the  Colombia  A 
Venesucle  Takphone  Company  baa  been  filed  in  the 
ontae  or  tbe  Clerk  or  Monmouth 
14.  J.   Tbe  company  has  s  cspital  of  * l< 
build  and  operate  telephone  linea  in  the 
of  Colombia  snd  Veoesuela. 

A  TxlJCmoXK  f'ASI.r.— The  Southern  New  England 
Telejitinaie  Company  laid  a  "1  wire  cable  acrosa  the 
Tbanaos  River,  from  Wlnlhrop  Point  to  the  Or 
ihis-e,  thereby  putting  the  States  of  Maaaocbu 


Ei.»ctbic  1.II1HT*  roa  ITell  Oate.-W. 
Nov.  aa.-The  extreme  estimates  of  the 


Company  fixr  lighting  Hell  Hate  by 
UOO.  which  amiwnl  Inrlndet  the  erection 


MEAN  ANNUAL  R  YIN-FALL. 

We  make  tlie  following  abstracU  from  a  paper 
wnttenonlliis-ulj.  ct  bv  Prof.  Ellas  lysunis,  of 

Vnl,.  l''..ll.,.,n    a«.I  ......1    ,U   


t»  the  overwhelming  'volume  of  10.OW.000.fOO  t'onnecttcut  snd  Rh.xl.  bOsad  on  ap»king 
gallons  of  water.  With  these  figures  in  mind,  the 
sal  iiHU  effects  pnslncrd  by  a  sudden  downpour, 
such  as  we  wcasionally  get  in  thundery  weather,or 
by  a  long-continued  spell  of  wet  such  as  we  have 
recently  had,  do  not  seem  at  all  surprising. 
Estimating  the  total  amount  of  rain  in  London 
during  the  past  fortnight  as  41$  in.,  and  applying 
I  his  amount  to  the  above  figures,  we  And  tbat  tbe 
weight  <>r  water  which  has  fallen  has  exceeded 
190,000,000  tons,  whiln  in  volume  it  has 
amounted  to  42,SW,0O0,000  of  gallons.  In  at- 
tempting to  grasp  audi  enormous  numbers,  the 
m  ud  becomes  lost,  but  some  idea  of  the  immensity 
of  the  volume  may  be  gained  by  imagining  it  ail 
to  be  concentrated  into  one  reservoir  or  basin. 
Supf  o-ing  such  a  reservoir  to  be  square  and  40  ft. 
in  depth,  the  sides  of  the  square  would  lie  more 
thnn  IH.O0O  ft.  in  length,  and  a  walk  round  it 
would  entail  a  journey  of  vrry  nearly  10  miles. 
If  we  imagine  the  water  to  be  inclosed  in  a  cubic 

VI 


Yale  College,  and  read  before  the  recent 

of  tlie  National  Acaiemv  of  Sciences.  F  

observations  made  and  recorded  it  appears  that  on 

one-fifth  part  of  the  land  surface  of  the  globe  tbe  uboul'l.tM  ft.  long — Daily  Aeirs  of  London. 
average  annual  rain-fall  is  lists  thnn  10  in.,  and 
that  on  even  a  larger  surface  the  fall  is  so  slight  as 
to  render  tbe  land  valueless  for  agricultural  pur- 
poses, except  in  the  limited  districts  which  permit  "."o*i7  t. 
of  irrigation.    There  is  an  extensive  rain  brltnlong  '  -  rn<unK. 

the  Atlantic  coast  from  3V  north  to33'  south,  with 


posed  tower  and  furnishing  tbe  light, 
iwobebly  be  awarded  at  tbat  figure. 

RAILROADS. 

Tha  circulation  of  false  news  to  bolster  up  tlie  credit 
of  new  railroad  enterprises  Is  an  industry  w  htch  some 
people  have  practiced  with  great  awMuitv  of  late  years. 
Three  or  four  pertains  with  very  little  money  and  no 
credit  Aart  a  new  railroad  enterprise.  They  have  a 
survey  msde,  and  take  care  that  every  smallst  step  1st 
heralded  tbrouxlioUt  the  country.  Apparently  the 
various  press  associations  and  their  correspondents  ia 
■  he  country  accept  sod  forward  any  news  of  the  kind  If 
thram  who"  furnish  it  will  |*y  for 


e  theory  ttal  talltora  will  u'»Ytheir  dii 

....  .    .  _  .:    . .  *       .  .      .  i ....  _\  ,  i  ,,i,.._        __  *  i.  ~ 


Wg  learn 

tlie 


that  a  large  city,  which  is  in  need  of 
of  an  ex|>ert  civil  englmser.  for  special 
ding  letters  lo  a  number  of  such  per- 


per- 

sona.  asking  their  terms.    This  Is  a  penny  wise 

cipal  authorities.  Engineers  of  ability  and  reputa- 
,  tion  are  not  to  lie  obtained  by  this  kind  of  dicker- 
'  Ing  —  Solidary  A'lHfiiieer. 


'hero  the 


•  ropy  of  a  mi 
ees.-tli.-ul  In  law 


rain-fall 


There  are 
a  or  (  on 


luhine  what  is  sent  thnn.  but  oa  the  editors  t 
de|n-nd  Hpon  their  agents  on  tbe  >pot  to  judge  of  the  Im- 
pii-Unra  and  especially  of  the  accuracy  of  tbe  news  seat 
them,  they  see  likely  to  j«bllah  what  i»  sent  them  aa  Im- 
portant newe.  In  this  wsv  tho  newtpspcro  somrtunes 
become,  ss  It  were,  tbe  drcoya  in  a  great  confidence 
game.  The  railroad  protector*  in  tasarch  of  capital  or 
credit,  and  not  able  lo  obtain  either  on  the  merits  of 
their  enterprise  as  presented  to  cstiiUllaU.  use  every 
exertion  to  spread  the  opinion  tbat  their  rood  ia  wanted 
badly  bv  noma  corporation  or  interest  that  can  pay  well 
snr  It  it  ia  telegraphed  all  over  the  Country  thst  Vnn 
I  derhilt  wants  it  aud  Uould  w  sut»  It,  to-day  that  this  one 
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likrly  to  **vurr*  it,  Mil  tomorrow  that  th*  other  » 
ni  ikiTi;  a  bftter  offer ,  and  aft#>r  a  month  or  two  of  tbii 
larUth  ate  at  the  telnfrraph,  the  name  of  the  oolerpriw 
brcooai**  familiar  in  tap  public  mi  ml,  and  many  com*  to 
r*«*r<l  a  nr«hmittar.v  «rvey  au<i  a  tVw  mil*1*  grading 
im  an  rartabbf,h(vl  romfNUiv,  to  which  it  will  be  aafe  to 
moll  rails  and  rolling  stock  and  iMirhapa  to  lend  m  m*  >y, 
And  thb  uw  of  toe  telegraph  to  magnifv  the  im|mr- 
taooe  of  a  company  I*  not  ouaflot*.  to  t*-w  eon-pani.**. 
Suti'*  coenpanina  with  n*H  in  Ofwratloo  iwboae  mat:  a 


Tr  a  lo 


far 


rlc  or  bond*  to  nelll  nome- 
trifling  facta  that  may 
ind  wide,  tugvU] 


« i  tli 


i  likely  to  be  n«gi> 
contempLttea  buikling. 


grr.  uauall 

now  manng*  to  have  t 
tell  in  it*  favor  public* 
varlow  rumor*  nx  Ui  Uic  grvat 
the  Importance  of  a  new  con 
tiaU*d.  or  of  a  new  line  which 

And  in  moat  cane*  tbeae  roads  ami  prujwta  rone** nine 
which  m  mifch  "news"  h  \  iMI«hn1  in  the  nrwapaprn 
are  among  Uir>  mo«t  worthlrat  In  the  country.  Wbrn 
wo  flnd  telegrams  week  afte-r  week  announcing  that 
CStTuld  and  Vandcrbilt  are  contending  for  the  pa 
of  wue  unbuilt  line  in  Minute  or  Iowa,  we  may 
■  to  e-ll  the  tin, 


Infer  that  *>n»  on*  fc*  very  t 
that  If  ho  does  not  mil  he  wi 
getting  money  to  build  k 

New  KatUHtAD  (k»Kra9T.— ThaHecratnry  of  Stale  of 
Ml  note  has  granted  corporation  papers  to  the  South 
rhinago  Klevatwi  KatUny  Company  ;  capita!. 
aa.000.000.  Article*  have  ateo  been  ftlnd  by 
the  Albion,  Carml  A  rUiawiseetown  Kail«nr 
Company,  to  be  mnstrwtetl  from  Olney,  Rich- 
In  ml  Connty,  via  Albion,  in  Edwards  County,  and 
t'arroi,  In  White  County.  toShawneetown,  ptnwrii^l  <vfJW 
In  Ctrmi ;  capital  «tork  $1 ,00ii,00(>;  ateo  hy  the  Effingham 
Sl  Northweatern  Railroad  (Vimpany:  this  road  is  to  be 
rotmtruoteil  from  Efflngbam.  inthecounty  of  Effingham, 
DL,  to  a  point  on  tbe  Toledo,  CioctanaH  &  St.  l-out* 
Itailroad,  between  8tewanJ*on  &  Cowdwi. 


tier  of  towns.    The  road  is  now  in 
Mechanic  Falls  to  Canton,  twenty-seven  ami  a  hi 
miles,  ami  ibe  proposed  eEteiisinn  would  mak*  a  line  of 
about  fifty  mil** — Portland  Prtm. 

A  Won*  or  Xavxaairr. — Horn*  time sine*  the  Chesa- 
peake, Ohio  cV  Southwestern  Railroad  changed  tbe 
gauge  <>f  their  road  oo  a  Sunday,  aud  the  Uraud  Jury 
of  Caklwcd  county  Indicted  lb*  eoint<any  for  tha  pvr- 
foroiane*  of  labor  on  Smuiay.  Judge  Gram,  at  Prlnee- 
ton.  O.,  on  Thursday  decided  in  faror  of  the  company. 

Tut  track  on  the  Wnodatown  A  Swedesboro  Rail- 
road, New  Jersey,  in  laid  beyond  Woodatown,  and  will 
be  completed  about  the  15th  of  lleownber.  Leach  & 
Haldwtn  ar*  th*  cm  rectors. 

A  Oood  LoooMcrnvv  Record.  — N.  Tart  look  ongin* 
No.  Its  to  ran  out  of  Susquehanna  shop  in  tbe  year 
ISAM,  and  Rive  it  up  Oct.  HI,  18S3,  on  account  of  pultiuc 
hard-coal  burners  on  ibe  passenger  trains.  He  baa  ran 
engine  «S  4.4)11  time*  over  th*  Delaware  Division  lN«w 
York.  Lai*  Eria  A  Wrataral-which  is  105  miles  long 

run — which 


The  Atlantic  A  Pacific  hare  completed  their  rood  103 
mile,  west  from  Albuquerque.  New  Mexico,  and  bare 
lf.7  mil**  yet  lo  reach  the  Colorado  River,  where  tl>*v 
ar*  to  meet  a  branch  of  th*  Southern  Panne.  The 
Koutbern  Pacific  bava  their  track  completed  >H  miles 
cast  of  Mohave. 

A  Bio  Ixckxjuui  or  C*rrr*t-  SroeiL— Montbkau 
Nor  UN— Th*  Canadian  Pacific  Railway  Com|«ny 
KhUi  railed  it-  capital  stuck  frofil  ti.-»  !«<!,(» mi  to 

«iuu;ooo,ooo. 

Tna  BdSTon  Journal  aaya  that  th*  Oregon  Short 
Line  will  etop  at  Bob*  Pity,  not  cootinatwr  b.  Baker 
City,  aa  »a»  Into 
mm  la  mad*  it  aball  be  in 
Central  Oregon. 

urmroxatN  Norn.— A  djijiatch  from  MUwauke* 
Alarm  that  tbe  Otfpwwa  PallB  A*  Hnparior  Una  of  the 
Chicn«<3,  St.  Hani,  Mlnivnapoli»  A  Omaha  Railnnd  ban 
been  completed  to  Hiidaon.  Tbi'  Bayfield  line  will  he 
finislud  to  Ashland  by  Jan.  1.  K-itn  lines  socura  to  tb* 
railroad,  campany  two  valuable  land  grants  in  Northern 
Wiaronain— that  of  the  old  Cbioagn  &  Superior  Line 
Company  and  what  u  known  as  the  Northern  Wlscon- 
>in  grant.  Th*  oonnectionn  between  th*  road  named 
and  Th*  Northern  Pacific  at  H«  peri  or  are  finished. 

A  New  RatLBOAD  for  Htatek  IiLaxo  Beogk.— 
Oronnd  has  been  broken  for  tb*  new  railroad  to  run 
from  West  Port  Richmond  across  Stale n  Island, 
thneigh  Richmond  to  ElliTigrllle.  It  Is  to  he  called  the 
North  A:  South  Bhnre  Railroad  of  Staten  Island.  The 
road  ia  expected  to  b*  completed  bv  Mav  next  A 
hotel  ami  large  wharf  will  be  boilt  at  Prince's  Ray.  It 
is  the  intention  to  run  fast  expnw  train*  morning  and 
erenlng.  »  th.t  the  trip  fn-.n,  th*  .mthern  ternunn,  to 
New  York  by  rail  and  boat  can  be  mad*  in  fifty  min- 

The  Canadian  Psrifir  Railway  has  Its  track  laid  a 
diitani  e  of  r.M  miira  west  of  Winnipeg.    Uraders  bare 
reached  a  point  45  miles  farther,  and  within  45  miles 
oi  Saskatchewan  rroMtng  and   Medk-inr.  fifty-live 
lea  of  rail  will  yet  be  laid  this  season,  ami  the  road  to 
b  river  graded  durinr;  tbe  winter. 
The  ljrniasa  *  Ohio  River-— Taijiot,  Ind.,  N«v. 


S">.-K-.iirlneer  R.  A.  Hamilton,  of  tbe  Chicago,  Indiana 
«  Ohio  Rirer  Railroad,  arrived  here  with  his  corps  ■»« 
night  on  the  line  to  Terr*  Haute.   Tbii  will  make  a 


KahjiqaD  lit  Maine. — A  petition  baa  bran 
I  to  the  Legislator.,  of  Main,  by  tbe  inhabitant* 
of  Poland,  Gray  and  iielghn.iring  towns,  praying  for  a 
charter  fur  a  railroad  frjtn  some  plac*  near  Mechanic 
Fallv  about  twenty  miles  southerly  to  a  Juorlion  with 
the  Maine  Central  Railr.»d  near  tlrav.  This  would  be 
aort.|..ngationof  tbe  Una  of  tbe  Rumford  FalU  and 

Kfto^ott^ditd  (^h^lr^dTacoiSr, V°7  Zt, 


cinga  grand  total  of  471.555 
only  lacks  It.  M".  miles  of  rutin  log  191 


world.  The  engine  Is  In  good 
proper  car*  It  will  last  two  years  yet 
notiiini  new  put  on  No.  !»  since  it  ran  tbe  lint  trip 
creep  a  pilot,  lank  frame,  cylinders,  ami  th*  usual  every 
day  repair,  to  tbe  engine.  It  has  the  same  cab,  bead- 
light,  bell,  drivers  and  tank  that  were  on  tbe  engine 
when  he  took  it— Port  Jerri*  (JV.  V.)  Gazette. 

M1CHI0A.X  Cestral.— The  Detroit  Past  nnd  Tribune 
says:  "  lleneral  Mstmgrr  H  B  I^lvaol,  of  tbe  Mich- 
igan Central  Railroad,  returned  from  New  York  Tues- 
day night,  at  which  point  be  has  been  for  th*  past  ten 
days,  and  brought  with  him  tbe  plans  and  n|>*ciflcatiiio* 
for  tbe  new  Michigan  Central  d*|tot  Th*  design,  which 
la  by  EE  Raster*  architect,  1,  intended  to  meet  everv  rv 
qialresuent  present  as  well  as  future ,  and  in  an  artist*' 
sense  will  be  a  credit  to  tbe  corporation  and  Detroit 
Tbe  dimensions  over  all  will  be  1K4  by  4<)0  ft.  and  tbe 
depot  building  proper  with  all  tbe  various  offices  is  to 
be  100  by  1H4  ft,  thro*  stones  hlfih.  and  will  occupy 
Hi*  southwest  corner  of  Third  ami  VV<n.dliridge  streets. 
Adjoining  tbe  above  on  tbe  we*t  will  be  a  two-story 
building,  and  a  one-etory  coach  or  train  sheds  will 
cover  tbe  passenger  platforms  between  the  tracks. 
The  latter  will  be  uncovered.  It  ia  intended  that  pas- 
sengers shall  pass  from  tbe  waiting  rooms  and  ticket 
■■i dices  of  tbe  main  building  through  a  v<»tibal*  to  ths 
trains,  which  will  I*  separated  from  th*  depot  proper 
by  fences'  aa  greater  security  and  regularity  are  thus 
obtained.  Tbe  entire  structure,  including  sheds  and 
annexes,  is  to  be  built  of  brick,  with  brown  stone  trim- 
mings, and  at  an  estimated  cost  of  $175,000.  It  is  in- 
tended to  have  the  building  completed  in  leu  mouths' 
time,  and  the  work  of  removing  tbe  present  structure 
will  commence  at  once.  Th*  architect  Is  expected  to 
arrive  the  early  |*srt  of  next  week,  and  will  then  pro- 
ceed to  *lA!iorai«  the  general  plan  oi  tbe  building  more 
fully  than  has  yet  been  dooe." 

A  Pclijxo  T*wr  or  HTAStnAiin  ajid  Narrow  Gauoe 
KNnTVK* — Railwayman  have  been  much  interested  in 
seeing  the  pulling  capacitvof  ^taoilanl  and  narrow  ■v.niA'e 
engines  tested,  side  by  stile .  l*be  St  lymls,  Iron  Moun  - 
tain  &.  Southern  and  tbe  Texaa  &  St  Louis  iJMaet 
ganget  nssds  have  parallel  tracks  at  Bird's  Point,  optsK 
sit*  Cairo,  from  tbe  transfer  wharf  at  the  river  running 
up  th*  bank  with  a  grade  of  about  190  ft  to  the  mile, 
and  with  two  degree  curve*.  The  Texas  cV  Hi  Louis 
baa  four  rails— for  B  ft  and  4  ft.  8',-in.  tracks— and  it 
has  bean  b*>  ling  up  standard  gauge  cars  with  a  nanow 
gouge  engine.  This  engine,  a  consolidated,  with  cylin- 
dera  1  IxtSM  and  eight  drivers  ol  !ld  in.  has  polled  with 
ease  up  the  steep  IncUne  six  broad-gauge  cars  live  of  them 
loaded  with  15  tons  each  and  on*  with  Sil  tons,  mak- 
ing a  total  of  88  tuna,  while  th*  Iron  Mountain  engine, 
a  consolidated  "  pony,"  with  cylinders  17  x  SS  and  six 
4H'-It  drivers,  hes  hard  work  lo  pull  an  equal  Laid,  and 
frequently  finds  three  or  four  cars  (nfllcient  The  nar 
row  gauge  men  sre  enthusiastic  about  th*  power  ol  tbctr 
engines,  and  claim  that  th*  mngula  could  pull  up  right 
loadM  cars,  if  the  cars  aa  well  as  tbe  engine  were  on  a 
track  of  Aft  gauge.  This  engine  ban  a  rigid  wheel  has* 
of  14  ft.  7  in.,  and  weigh*  about  2H  tons  loaded.  She 
has  pulled  ni>  this  I II*- line  H  narrow  gauge  cars  loaded 
with  about  15  tons  of  dirt  each.  Thus  far  tbe  little  nar- 
row gang*  more  than  holds  her  own  against  her  bigger 
— or  wider— competitor  in  re-pert  to  capacity  and 
economy.  Connottnn  Valley  and  Toledo  and  St.  Louis 
stockholder*  should  derive  encouragement  from  this 
teat  of 


ration  of  tb*  tunnel 


is  completed,  and  that  th*  last 
of  the  some  t 


CANALS 

P.sn'a  Ship  Casai..— A  dispatch  to  tb*  World  from 
St  Louis  aays  that  Canuln  Kaus  stated  that  be  baa  so 
enlisted  English  capital  in  bis  Tidiuantec.ee  Ship  Canal 
project  that  the  completion  of  that  work  ooaa  not  depend 
upon  anv  action  I '  ingress  mnv  take  in  the  proposition 
h«  snhmiued  at  tb*  but  aewion. 

CONTRACTS  LET 

Bkcdox  Contract  Let.— Th*  Itetavrtmeot  of  Public 
Parks  of  Ibis  city  has  let  tbe  contract  for  building  the 
Iron  superstructure  of  the  Madison  Avenue  bridge  to 
the  Keystone  Prldge  Company  for  1159,?"" 


CONTRACTING. 

TueUKIOX  lEOX   AXtl  STEEt  I  'oMPA  ST. — I  'HI.  AIM'. 

Nov.  18tfa,  188S.— Dear  Sirs:  Thb  company  now  hare 
in  use  your  Asbestos  and  Hair  Felt  iDouble  Air  Cham- 
ber! Covering  on  Steam  Pip**,  aggregating  over  twelve 
thousand  1 19,0001  square  ft.  of  surface. 

I  think  the  combination  a  good  one,  and  am  so  well 
satisfied  with  the  results,  that  I  am  having  all  of  our 
new  pipe-connections  covered  In  the  same  i 
fast  as  tlssy  are  completed.   Yimirs,  very  trulv. 

R.  R.  Jongs,  Oeti.  Sopt. 

H.  W.  Jonas,  Esq .  New  York. 

BTTTLDrNO. 

Tbe  l/antei,  in  noting  tbe  tendency  in  London  to  sub. 
stltute  fiat"  for  private  bouse*,  calls  attention  to  the  laid 
sanitary  condition  of  moat  of  the  existing  apartment 
houses,  and  warns  tbe  public  against  such  future  mode* 
of  oonvtmctlni  as  will  expose  occupants  to  the  danger 
of  sewer  gas  and  difficult  ventilation.  The  servant*' 
quarters  in  existing  flats  ar*  specially  referred  to  as 
liable  to  engender  disease,  as  they  are  either  without 
windows  or  are  "ventilated  "  by  a  hot*  over  the  kin-ben 
sink. 

Bids  por  Olajva— Bids  were  opened  at  tbe  Treasnty 
Department  on  the  83d  ult,  for  fumiihing  glata  for  th* 
puhllr  building,  at  HI  l^elis.  ai  follows:  Seraon.  Bacbe 
&  Co.,  of  New  York  tfor  Imported  glass  free  of  dutyt 
•5.130:  F.  A  tlrew.Ht  Louis.  17,175;  N,  J.  De  Paw 
New  Albany.  Ind..  r7.8*5:  E.  A.  Boyd,  New  York! 
(7.411,  and  for  imported  glaas.M.HHO:  William  Oleony. 
Cincinnati,  »7,NG0;  Ijondon  A  Mancbeater  Co.,  of  New 
York,  »NK<-\  for  imported  glass,  14,971;  Drev  ct 
Kahn.  St  L.™is,  JS.S.'.i.  Heroy  &  Mariner,  New  York 
«8,TOl,  for  imported  glass,  f  6,441. 

BRIDGES 

Order*  have  been  presented  lo  the  Boston  Board  of 
Aldermen  authorising  th*  dty  treasurer  *o  borrow 
$400,000,  to  be  expended  in  "  rebuilding,  reiocaling  and 
widening  Warren  bridge   and   tbe  uvrnne*  leading 

th*r*tc. 

The  Pewit  Bridge  Wongs,  Beaver  Falls,  Po.,  ar*  now 
eugsgM  in  manufacturing  -M  spans  iron  bridges  for  tbe 
Pittsburgh,  MrKeesport  &  Youghiogheny  R.  R.  They 
also  have  a  considerable  amount  of  bridging  on  band 
for  the  Pittsburgh  &  Western  R.  R.,  as  well  as  a  large 
number  of  highwav  and  city  bridges  Tbev  have 
rrceuUv  closed  tbe  following  contraeta  :  five  bridge*  in 
Cniou  County,  N.  J.,  as  foliows  :  for  city  of  Rab«av. 
one  span  no  ft  with  two  130  ft.  roadways  and  two  10  fi. 
walks  ar*.i  one  i.pan  r.,"*  ft.  with  30  ft.  roadway  and  two 
10  ft.  walks;  for  village  of  FuUnfield.  one  45  ft.  ipan 
with  ST*1  ft  roadway  and  two  7  ft.  walks;  for  Clark 
Township,  two  76  ft.  spans,  with  SO  ft  roadway:  also 
with  city  of  Milwaukee,  Wis.,  for  two  130  ft  spans 
witu  18  ft  roadway  and  two  8  ft  walks. 


MISCELLANEOUS. 


AppARAVt'n, — Bids  were 
;rviving  Architect  of  tb* 
u-beatiog  npnaratus  for 
■  at  Boston,  Mas*.,  as  fol 
ing  Company.  *!».Na'l; 
n  Manufacturing  Com- 
,  KKI.oiB).    The  contract 


TUNNELS. 


TrssFTi.  Completed.— A  note  from  Walter  Ksit.1, 
winner  of  the  New  York,  West  Slwre  A:  Buffalo 
v,  dated  Nov.  84,  «ysr  '  I  have  Just 
h  from  West  Point  stating  that  the  e 


Blue  for  8team-Hi:.< 
opened  in  tbe  office  of  the  Su| 
Treasury  on  Nov.  23  for  ate* 
th*  post  office  and  snhtreaiur 
lows:  Walwurtb  Manufactuj 
g.  M.  Evans,  tt».m>;  Naa. 
uany,  »H0,an0;  Frederic  Tudo  . 

will  ba  awarded  to  th*  Walworth  .Mann factoring  Com  ■ 
pany. 

Prion  .ha  lk  Wamted.— G*n.  J,  C  Duane,  Kngineer 
Third  L  H.  District,  will  receive  proposals  at  the  office 
of  Ligbt-Houve  Hngiiteer.  Tompkiosville,  Staten  Island, 
N.  Y.,  until  Dec  k*>,  from  Iron  manufacturers  only,  for 
the  construction  of  tha  iron  work  of  two  light  beus* 
towers  and  one  pier.  The  towers  and  pier  will  be 
formed  of  cast -iron  plates,  bolted  together.  Tha  towers 
will  weigh  about  tSu  tons  each  and  the  pier  eboot_.V> 

crftb.. 


TRUSS-nUlIXiES* 


AN  ILH-STBATKD  HISTORICAL  DESCRIPTION  OF  ALL  KXPIKKH 
PATENTS  ON  TRCSS-BRintiKS,  WHICH  I'SUKK  THE  LAW 
ARE  NOW  PUBLIC  PROPERTY  AND  FREE  TO  BE  USED  BY 
ANY  ONE. 


break  in  the  niitltlle  of  tht-ir  length,  anil  this  is  effected  by 
extending  the  ends  of  the  timbers  beyond  the  point  of  sup. 


port,  and  there  bracing  or  tying  them  down  so  as  to  render 
the  points  of  support  fulcra.  The  tendency  to  break  is  thus 
in  part  transferred  to  the  points  of  support.  Remington 
states  that  "it  will  be  evident  that  thus  supported  the  tim- 
By  F.   B.  Brock,  Patent  Attorney.  Washington,  D.  C.  bera  cannot  break  in  the  middle,  without  breaking  also  the 

two  points  of  support." 

The  bridge  is  made  to  depend  wholly  upon  the  longitudinal 
sleepers  f"  t.  A  cross -ail]  b.  supported  on  piles  c  e,  constitute* 
each  pier.  The  extended  ends  of  the  sleepers  beyond  the 
piers  are  tied  down  by  rross  beams  g g.  and  inclined  braces 

'//• 

|    This  principle  is  intended  to  be  applied  under  various 


May  19,  .tohn  R.  Remington,  of  Alabama,  invented' 
a  means  of  increasing  the  effective  strength  of  timbers  or 
lieams  used  in  bridges. 

The  nature  of  the  device,  so  the  inventor  says,  consists 
in  so  arranging  the  timbers  as  to  avoid  their  tendency  to 
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i  requiring  either  length  or  strength  of  timbers.  Where 
Jointed  piers  may  be  used,  so  that  the  weight  of  the  bridge  directly 
shall  tend  to  separate  the  piers  at  their  upper  ends,  and  thus 


stretch  the  piers  longitudinally.  The  bottoms  of  the  piers 
are  jointed  so  as  to  permit  sufficient  play  for  the  purpose. 

April  A,  1844,  Thomas  W.  and  Caleb  Pratt  received  protec- 
tion for  a  truss  bridge,  which  protection  was  subsequently 
years  from  the  4th  of  April,  18JK 


great  strength  is  required  a  beam  F  is  arranged 
under  and  in  contact  with  the  upper  stringer,  as 
seen  in  Fig.  1,  and  from  each  extremity  of  this 
inclined  beam  O  may  extend  to  the  lower  string. 

This  system  of  bracing  and  counterbracing  affords  a  l 
of  regulating  the  camber  of  the  bridge,  and  allows  it  to  be 
drawn  up  or  depressed  in  any  particular  segment,  and  thus 
furnishes  a  means  of  regulation  not  derivable  from  the  then 
common  single  tension  braces  in  each  panel. 

Ueorge  W.  Thayer,  of  Massachusetts,  by  letters  potent, 
dated  April  14,  1846,  built  a  bridge  of  the  appearance  shown 
by  the  drawing. 

a  represents  the  upper  chord,  b  b  the  chord  bolts,  c  c  are 
straining  pieces  interposed  between  the  posts,  d  d  are  the 
principal  diagonal  braces  stepped  as  shown  by  the  drawing, 
eeare  the  counter  braces,  f  f  the  floor  beams,  g  the  lower 
chord  or  string,  and  A  A  auxiliary  braces. 
Wooden  trusses  constructed  generally  like  this  bridge  are 


A  represents  the  inferior  or  lower  chord,  composed  of  a 
number  of  timbers  a  a  arranged  side  by  side,  and  spliced  and 
bolted.  The  posts  B  tt  are  elevated  upon  this  chord  and  rest 
upon  the  shoes  b,  which  extend  laterally  across  the  chord, 
and  notched  into  the  same.  Similar  shoes  c  c  are  placed  on 
the  top  of  the  posts  to  receive  the  superior  chord  C,  which  is 
constructed  in  the  same  manner  as  chord  A 
arched,  however,  as  seen  in  Fig.  3. 


all  more  or  less  subjected  to  settlement  between  their  pieces 
or  supiiorts,  by  reason  of  the  action  of  the  peculiar  strains 
exerted  upon  their  chords  in  such  manner  as  to  draw  apart 
from  each  other  the  timbers.  This  tendency  is  prevented  by 
means  of  two  series  of  iron  screw-rods  or  bolts  b  b,  the  one 
being  arranged  directly  under  the  upper  chord  and  the  other 


It  may  be  |  above  the  lower  one 


its  points  of  support  it  may 


G.  W.  TlAYia'S  Bitir-or 


The  main  braces  D  I)  and  counter  braces  E  E  extend 
through  the  lower  block  d  d  under  the  posts  through  the 
upper  blocks  ee  of  the  upper  chord,  where  it  is  formed  with 
a  head  /,  its  lower  end  having  a  screw  and  nut  g  to  give  it 
the  required 


be  overcome  by  screwing  np  the  nuts  of  the  iron  rods  b  i 
The  suspension  pieces  of  the  truss  will  thus  be  kept  in  their 
places  and  the  chords  prevented  from  drawing  apart  longitu- 
dinally. 

(TO  BE  CONTINUED.) 
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THE  HISTORY  AND  STATISTICS  OF  AMERI- 
CAN WATER-WORKS. 

BY  J.  JAKES  It.  CHOCK,  M.  AM.  HOC'.  C  B. 
(CuHfuiiieti  from  jxtge  411.) 
CCCCXVUI.— LOO  ANtlKL.109,  IW1- 

Los  Angelea,  California,  in  1st  H*  8'  10  N..  long. 
118  4-40 'W.,  an  tlw  ls»  Annies  River,  t*  in  a 
valley  which  is  about  u  mile  wide  at  the  northern 
end  where  the  river  breaks  through  the  billa,  100 
to  .100  ft.  high,  which  diverge  Irom  that  point  and 
continue  to  the  sea  ooauit,  16  milea  distant. 

Settled  in  1871,  it  was  incorporated  as  a  city  in 
1856.  Water-works  were  begun  by  a  private  com- 
pany in  IM'j  and  improved  in  1868. 

The  supply  i*  taken  from  the  U»  An.-  i  .  River. 
A  brush  and  Kind  wing-dam  diverts  the  water  into 
an  open  ditch  excavated  in  earth,  which  conveya 
the  water  7  milea  to  n  reaervoir  formed  by  a 
masonry  dam  acruaa  a  canon.  It  now  hoWi  7,000,- 
IHWjr.illons,  but  lis  capacity  ia  being  incrcasicd  to 
IO,"0n0,0OXI  gallon*  by  excavating  iu  bed  to  ardid 
rock. 

Distribution  ia  by  24  milea  of  pipe,  of  from  23  to 
1 1  ,  in.  in  diameter,  with  80  lire  hydrant*.  300  gate* 
and  1,736  laps.  The  city  doea  not  pay  for  hydrant 
service. 

The  distrihutioD-pipea  first  uaed  were  of  aheet- 
Iroii,  cemt-nt  lined.  Many  of  theae  have  failed, 
the  asphalt-cistling  having  been  broken  In  laying. 
Where  covered  with  cement,  theae  pipes  have  not 
yielded.  Pipes  of  No.  12  sheet-iron  have  been 
lined,  and  also  lap-welded  boiler  tubing.  All  ex- 
tensions and  rcjwirs  are  now  made  with  cuat-lron 
pipe.    Knr  service  pipe*  galvanized  iron  ia  uaed. 

The  population  in  IWOwna  11.811.  It  ia  now 
estimated  to  be  19.000.  The  daily  consumption  ia 
1,500.1X10  gallons.  It  sometimes  ia  increased  to 
2  500.000  gallons  in  summer. 

The  capitil  stock  of  the  comuanv  is  $830,000. 
The  works  luive  c*s«  $435,000.  The  bonded  debt  is 
1*5.001  at  7  per  cenL  interest.  No  further  finan- 
cial statements  are  given. 

Fred.  Eaton,  C.  ET,  la  the  Engineer  and  Super- 


CJXX*jr.Ut. 

Illinois,  in  lat.  41  20  N.,  long.  00'  10 
W..  is  on  level  ground  in  an  agricultural  district. 

Mettled  in  1KI7.  it  was  incorporated  aa  a  town  in 
1KiS  and  as  a  city  in  IBM. 

Water  works  were  begun  for  the  city  bv  P.  B. 
Perkina  In  IK7U  and  completed  in  September.  IBM. 
The  supply  is  taken  from  a  well  of  6-iu.  bore.  BOO 
fr.  deep.  The  principal  yield  ia  from  a  stratum 
130  ft.  below  the  surface.  The  water  riaea  to 
within  2.1  it.  of  the  surface  and  is  then  pumped  by 
a  Dayton  cam  pump  directly  into  the  mains,  with 
ordinary  pressure  of  20  lbs.,  and  lire  prcaaure  of 
60  to  80  1U.  A  cistern  holding  about  80.000  gal- 
lons under  the  pump  house,  ia  kept  filled  to  be 
used  in  case  of  sudden  ' 


Distribution  is  by  1,800  ft.  of  6-in.  cast-iron  pine, 
with  12  lire  hydrants,  1  gate  and  23  laps.  W  rough  t- 
iruo  service  pipes  are  used. 

The  population  in  1830  was  4,090.  The  daily  con- 
sumption is  not  known  yet. 

Tho  works  cost  $7,000.  The  bonded  debt  is 
$4,000  at  6  percent.  The  works  were  erected 
mainly  Tor  fire  protection  to  the  business  part  of 
thecliy. 

?  city  council  controls  the  works.  Alexander 
>  ia  the  Superintendent. 

CCCCXX. — N1AOARA  PAtX!,  OUT. 

Niagara  Falls,  Ontario,  Canada,  la  on  the  east 
aide  of  the  Niagara  River,  below  the  Falla. 

Settled  in  1853.  it  was  incorporated  as  a  town  In 
1837.  Water  works  were  built  as  a  private  enter- 
prise in  1858  by  Samuel  Zimmerman,  taking  the 
supply  from  the  Niagara  River  and  lilting  it  160ft. 
by  u  double-acting  piston  pump,  driven  bv  a  crank 
ou  the  nli. i(t  of  an  overshot  water-wheel  8  ft.  In 
diameter.  The  wheel  tskea  tie  water  from  a  race 
-supplied  from  the  river.  The  water-level  in  the 
river  fluctuates  a  £<*k1  ileal,  and  in  winter  the  ice 
is  very  troublesome.  Sometimes  an  easterly  wind 
in  winter  keeps  the  water  out  of  the  race.  The 
lirst  pump  ran  for  21  yesra  without  reboriog.  The 
present  one  has  been  re  bored  after  7  years'  use. 
The  force  main  is  of  6-in.  cast-iron  pipe,  2  milea 
long,  and  terminate*  in  a  stand-pipe  in  u  reservoir, 
holding  1.500.000  gallons  anil  liued  with  brick  pav- 
ing. The  reaervoir  has  broken  away  twice.  There- 
is  auoth-c  reservoir  of  80,000  gallons.  Distribu- 
tion is  by  8  milea  of  6  and  3-in.  cAst-iron  pipe, 
with  8  tire  hydrants,  8  tire  cistern*  and  200  laps. 
The  town  paws  $75  per  vearfor  hydrants.  Service 
pipes  are  chiefly  of  wrought  iron.  The  mains  are 
now  so  arranged  with  a  connection  between  the 


force  aod  distributing-main*  outside  the  reservoir, 
with  check-valves,  that  water  can  Im>  pum|w*i 
directly  into  tlie  mains  without  [Hissing  through 
the  reservoir.  The  population  ia  3,500,  and  the 
daily  consumption  VO.OIJO  gallons.  The  works 
have  cost  $|00,<Nlu,  The  expenses  of  maintenance 
wore  $300  and  tho  receipts  $1,400  in  1M81. 

The  works  are  owned  by  Lewis  &  Bigger,  J'  & 
Lewis  is  the  Manager, 


'ALT"*,  M.  T. 
Walton.  New  York,  in  lat.  43'  18'  N„  long.  7S' 
IV  W.  on  the  Delaware  River,  ia  in  a  valley  about  a 
nils,  wide,  surrounded  by  abrupt  hills  from  400  to 
800  ft.  high.  Three  large  brooks  enlei  the  valley 
from  the  Noith  and  unite  with  t lie  Delaware 
River,  which  enters  the  village  from  the  East  and 
at  its  centre  turns  to  the  South. 

Settled  in  1784.  it  was  incorporated  in  1851. 
Water-works  were  built  by  a  private  company  in 
1878  after  plans  of  William  B.  Rider,  C.  E.,  taking 
the  supply  from  a  stream  draining  8  squaie  miles, 
a  mite  and  a  half  from  the  village.  An  impound*  | 
ing  reaervoir  of  21  j  acri-s  area  and  306  ft.  alsjve  the 
village  ia  formed  by  a  damacruia  the  stream  210ft. 
long  and  18  to  23  ft.  high.  The  dam  Is  of  earth 
with  inside  slope  of  3  to  1  and  external  alone  of  ltf 
to  I.  with  a  heart  of  dry  rubble  12  ft.  thick  at  bot- 
tom, and  5  ft.  at  top.  hacked  with  a  3  ft.  wall  ot 
stone  laid  in  cement.  The  lower  luce  of  the  over- 
tall,  60  ft  long,  is  laid  up  with  atone  in  steps  of 
I  ft.  rise  and  Isreadth.  The  water  ia  drawn  from 
the  reservoir  through  a  chamber  in  the  dam,  4  by 
10  ft,,  ami  18  ft.  deep.  The  chamber  is  in  these 
ct impairments,  separated  with  wire  screens.  The 
first  compartment,  6  ft.  thick,  is  tilled  with  char- 
coal, the  second.  16  in.  thick,  with  sponge.  After 
pn-sung  through  the  charcoal  and  sponge  the 
water  enters  the  third  compartment,  4  ft.  by  8  ft. 
8  in.,  whence  it  la  conveyed  to  the  village  through 
165  ft.  of  10-in.  and  8,814  ft.  of  8-ln.  cast-iron  pipe. 
Th>»  filter  above  described  will  pass  80.000  gallon* 
per  day. 

Distribution  is  by  8.76  miles  of  cast-iron  pipe  of 
from  .6  to  ll|in.  diameter  with  22  lire  hydrants. 
21  gate*  and  W)  tap*.  Service  pipes  are  principally 
of  enameled  iron,  with  some  of  galvanised,  some 
of  plain  iron  and  some  of  lead. 

The  population  in  1880  was  1500.  The  daily  con- 
sumption is  80,000  gallons. 

The  capital  stock  of  the  company  is  $15,000.  The 
works  have  coat  to  tin-  present  time  $17,5o0.  There 
is  no  d*bt.  The  expenses  ot  maintenance  in  1881 
were  $35.  and  the  receipts  $1 ,000 

Strong  Comatock  U  President,  and  V.  C.  Wood, 

•cretnry  of  the  company,  ami  John  S.  Ells,  Bu- 


(menu  - DAvsatpoirr,  ia. 
Davenport.  Iowa,  in  Int.  4 1  80  N'..  long.  80"  84' 
W..  ia  the  Mississippi  River,  la  at  the  foot  of  and 
on  the  slope  and  top  of  a  bluff  rising  to  180  ft. 
above  low  water.  The  rise  of  the  river  in  high 
water  ia  18.75  ft. 

Settled  in  1838,  it  was  incorporated  aa  a  city  in 
1839.  Water-works  were  built  In  1874  by  Michael 
Djnahue.  by  private  enterprise,  taking  the  supply 
from  the  Mississippi  River. 

A  brick  conduit,  laid  with  Portland  cement,  8V£ 
by  8  feet  inside,  extends  into  the  river  and  under 
its  bed  for  250  ft.  from  low-water*  mark.  At  the 
ahore  end  ia  a  well,  15  ft.  in  diameter  and  30  ft. 
dtep,  from  which  the  water  ia  pumped  directly 
into  the  mains,  under  85  lbs.  ordinarv  pressure 
and  1 10  to  140  It*,  fire  pressure.   For  eight  years 

tJruJ'™ and  ^lo^Htiok^buut Ty^Todd '  A  Ra'f- 
ferty,  of  Peterson.  N.  J.,  driven  by  gearing  from 
two  horizontal  engines,  with  steam  cylinders  of  34 
in.  1»  ire  ami  36  in.  stroke,  built  by  M.  Donahue. 

In  1882  the  pumps  were  replaced  by  two  Clapp 
A  Jones'  plunger  pumps  of  12  in.  bora  and  36  in. 
stroke,  connected  directly  with  the  engine  cylin- 
ders.  Theae  work  satisfactorily. 

Distribution  is  by  83  miles  of  cast-iron  pipe  of 
from  14  to  4  iu.  in  diameter,  with  351  Are  hy- 
drants, 65  galea  and  780  taps.  There  are  1 78  meters 
in  use.  Each  fire  hydrant  has  a  shut-off  gate. 
The  city  pays  $70  per  year  for  each  fire  hydrant. 
This  rate  will  continue  until  April.  1884.  For  the 
succeeding  five  years  It  will  be  $50  per  hydrant. 
Galvanized  iron  service  pipes  are  used. 

The  population  In  1880  was  21,884,  and  the  daily 
consumption  was  1.700,000  gallon*. 

The  capital  stock  of  the  company  is  $1,000,000. 
The  works  have  coat  $550,000.  There  ia  no  bonded 
deht.    No  further  financial 
Michael  Donahue  ia  President 
Secretary  of  the  company. 

CCOCXIlll.— COLORADO  sPRIVHS. 

Colorado  Springs.  Colorado,  in  lat.  88'  50"  N., 
long.  104  40  8  W. 
a  level  pla 
Rocky  Mountains. 

Scttlnd  in  1871,  It  was  incorporated  in  1«72. 

Water-works  were  built  in  1878  by  the  city  after 
plans  of  W.  B.  Sherman,  taking  tbe  supply  from 
Buxton's  Creek,  which  ia  fed  from  springs  aod 
perpetual  snow  on  the  east  slope  of  Pike's  Peak. 
A  dam  across  the  stream.  7  miles  from  tbe 
citv,  diverts  tbe  water  Into  a  10-in.  cast -iron  pipe, 
which  conveys  it  6  miles  to  a  distributing  reser- 
voir, holding  2.000,000  gallons,  which  is  formed  by 
a  dam  acn-*s  a  small  ravine;  about  150  ft,  above 
the  city. 

The  main  to  the  city  Is  of  8.in.  cast-iron  pipe, 
and  there  are  11  miles  of  6  and  4-in.  distribution 
mains  of  cast  iron,  with  i8  fire  hydraula  and  IrOO 
|>ca  are  of  wrought  iron. 

It)  1880  was  5,000.    The  daily 


consumption  is  not  known.  A  great  deal  of  water 
is  uaed  tor  irrigation  of  lawns. 

The  cost  of  tbe  works  wn*  $105,000.  of  which 
$3.'i.W0  was  expended  ill  relaying  the  maius  which 
at  first  had  not  been  placed  deep  enough,  and  con- 
seqticntly  froae  and  burst. 

The  bonded  del*  ia  $09,000  at  7  per  cent,  interest. 
The  expenses  of  maintenance  in  1881  were  $2,000 
and  t  be  recelpU  $12,000. 

The  works  are  controlled  by  the  water  commit- 
tee, of  three  of  tbe  City  Council.  Morton  Parson*  is 
the  Superintendent. 

CODCTX1V.  -  CHESHIRE.  MASK. 

Cheshire.  Massachusetts,  in  lat,  42  83'  N.,  long. 
73  1 1'  W.  ia  at  the  head  of  or*  of  the  main  branchea 
of  the  Huosac  River,  in  a  valley  between  high 
mountains.  It  was  settle  I  In  1867.  The  village  is 
not  incorporated.  Water  works  were  built  by  a 
private-  company  in  1875  after  plana  of  William  E. 
retlee,  C.  E-,  baking  the  supply  from  Thunder 
Brook.  1  mile  west  of  the  village. 

A  stone  masonry  dam  40  ft.  long  and  12  ft.  high 
across  a  rocky  gorge,  formed  an  impounding  n  M  r- 
vesir  of «hout  five-eighths  of  an  acre  area,  at  300  to 
280  ft.  above  the  village.  The.  water  ia  diawn  from 
the  pond,  through  a  chamber  in  the  dam,  6  by  12 
ft.,  in  which  are  gravel  and  charcoal  partitions, 
between  wire  screens.  Distribution  is  by  5?4  miles 
of  cast-iron  pipes  of  from  8  to 3  in.  diameter  and 
l>^  miles  of  2  in.  wrought  iron  pipe.  There  are 
18  fire  hvdrants  and  360  taps.  The  town  does  not 
pay  for  hydrants,  but  subscribed  for  $3,000  of  the 
stock  of  the  company.  Service  pipes  are  of 
wrought  inn.  The  main*  are  laid  6  ft.  derp 
and  covered  with  1  ft.  of  charcoal  braize  to  pre- 
vent freezing. 

The  consumption  ia  not  known,  but  is  large  in 
proportion  to  the  size  of  the  village,  as  a  railroad 
company,  two  iron  works,  a  sand  company  anil 
a  creamerv  ore  supplied.    The  population  is  1.200. 

Tbe  capital  stock  of  the  curapauy  is  $15,000.  The 
works  have  cost  to  the  present  lime  $17,800.  The 
annual  expenses  are  about  $50  and  the  rcovip's 
$1,500.    There  ia  no  deist. 

K.  A,  Burget  is  the  General  Manager. 

CCCCXT.— CA3AAN,  OOKJf. 

Canaan,  Connecticut,  in  lat.  42'  2'  N.,  long.  73' 
20/ W.,  ia  1  mile  west  of  the  Houaatouic  River 
on  a  aandv  plain  broken  by  limestone  ridges  rising 
from  10  to  100  ft.  above  its  level.  The  town  is  670 
ft.  above  the  sea. 

It  was  settled  in  1740. 

Water-work*  were  built  in  1S79  by  a  private  com- 
pany, after  plana  of  William  E.  Peltee,  C.  E.,  tak- 
ing the  supply  from  a  mountain  spring  150  ft.  above 
the  village.  A  reservoir  of  half  an  acre  area  and  ia 
formed  by  a  shine  mrwwiry  dam  150  ft.  long  and 
12  fr.  high.  The  water  ia  not  filtered.  Aline  of 
6-in.  and  4-in.  coat  iron  pipe  convey  it  11  mill's  to 
the  plain  and  then  there  is  t  mile  of  4-in.  pipe 
through  the  main  street.  Branches  of  2  in.  and  I  in. 
pipe  of  2  miles  aggregate  length  hare  been  laid 
by  Individuals  and  given  to  tbe  company  in  con- 
sideration of  free  use  of  the  water  for  term*  of 
from  10  to  20  years.  There  are  6  fire  hydrantaand 
150  taps.  Service  pipes  are  of  wrought  Iron,  The 
population  la  700.    The  consumption  ia  not  known. 

The  capital  stock  of  the  company  is  $3,000.  The 
works  have  one*  $7,350.  There  is  no  deht.  The 
annual  expense*  are  $o0  and  the  receipt*  $700. 

Frederick  Watson  is  tho  Superintendent. 


(to  be  (xisrrnrrm.) 


ICB.  V_  1 1  to  1  HI  1 1 '  |    111    1*1.  w     .  -  » 

W.,  on  Monument  Creek,  is  on 
5  milea  from  the  base  of  the 


The  receipt  of  statistic,  as  follows  ia  acknowl- 

Noyes  and  W.  P.  Jcwett,  statistics 
and  water  rates  of  Colorado  Springs.  Col. ,  W.  W. 

From  M  Scammell,  Secretary  and  General  Man- 
ager, statistics  and  water  rates  of  Tiffin,  O.,  W.  W. 

From  J.  B.  Lewis,  statistics  and  water  rate*  of 
Niagara  Falla,  Out,  W.  W. 

From  Alex.  White,  Superintendent,  statistics 
and  water  rate*  of  the  Oenrwoo,  HI.,  W.  W. 

From  Fred.  Eaton,  Engineer  and  Suj 
stntistiraof  lass  Angeles.  Cel..  W.  W. 

From  Strong  Comatock,  President  Water  Co., 
statistics  of  Walton,  H.  Y.,  W.  W. 

M.  Donahue,  President,  statistics  of  Daven- 


port, Is..  Woter-worka. 
From  Isaac  S.  Caasin.  C.  E.,  statistics  and 


of  wnter- 


rates  of  Potlatown.  Pa..  ' 

From  M.  M.  Tidd,  C.  E.. 
works  of  Clinton,  Ma**. 

From  Elhridge  Howe,  stotistlca  of  water-worka 
of  Marlhorough.  Mas-. 

From  Carroll  S.  Page,  statistics  of  water-works 
of  Hyde  Pork,  Vt 

From  an  unknown  hand,  description  of  tbe 
Go  wen  City,  Dak.,  artesian  well. 

From  D.  C.  Dixsnn,  Controller,  stotistlca  of 
water- works  of  Saginaw,  Mich. 


A  Crrr  or  Mkxi 
Central  Railroad  h 
s?vph  runes  north 


says  that  the  Mexican 
4eted  to  lAgos,  thirty- 
i. If*  from  that  city. 


t  city 

The  National  Railroad  will  bo  cucuplotol  to  Nararatfo. 


he  opined  to  thi" raWaboat  Dee.  10, 
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KARTH  WORK  CALCULATIONS. 


Editor  Exoineerino  News: 

Th*  issue  of  Sept.  SO  of  yrmr  valuable  paper 
cnnuiiM  a  communication  from  Mr.  Pelli*  con- 
cerning a  method  for  the  rapid  calculation  of 
narthwork.  Before  ueing  said  method,  the  cross 
sections  taunt  be  pl.itted.  licit  if  the  lateral  slope 
of  the  ground  is  known,  then  it  would  Bare  time, 
perhaps,  by  avoiding  plotting,  to  use  a  graphical 
correction  table  in  addition  to  ordinary  earthwork 
tables.  Such  a  correction  table  may  easily  be 
made  according  to  the  following  principles: 

Be  n  to  1  the  lateral  slope  of  tbe  ground.  Then 
the  amount  of  earthwork  given  by  an  ordinary 
table  for  a  given  height  D  M  of  profile  will  cor- 
respond with  a  surface  E  T  VO,  which  is  leiw  than 
the  real  surface  of  tbe  cross  section  by  the  trian- 
gle AEF. 

What  la  tbe  relation  between  this  triangle, 
A  EF,  and  the  height,  Itilt 

Be  E  H  the  vertical  height  of  A  E  F.  Then  we 
have: 


•  curve  at  /.;  l.S  —  IH  —  OUT,  the  clioaen  ordinate, 
and. I.V  the  abscissa,  representing  the  number  of 
cubic  yards  to  be  added  for  a  height  of  profile 
h  =  LN  —  CD. 
A  few  points  with  their  tangents  thus  plotted 
will  ba  sufficient  fur  drawing  the  curve. 

The  sums  way  will  lead  to  other  parabolas  an- 
swering to  other  slope*. 

In  order  to  enter  the  correction  table  with  the 


aef    im  A K F 

ACB'CU'.  "  A  EF+  ECO  ' 


Kin 
dr." 


AWF. 


AEF- 


ctn-.utF\tcott  m.  ak rww  kh*]  - 
tea.  Em 

hence, 

ECU.  FtP 

cm-Em 

But  in  case  of  aide  slopes  of  ii,  to  1  we  hare 
triangle 

eco-\  cm, 

also, 


EM- 


We  hav*  therefore 


Cat 


A  E  F   f  ■  — r- 

cm  —  [£-c  tf}' 


or  lastly. 


AEF 


Ma 


\cm 


(•Jfl'-t 
I  *  J 

For  a  given  slope  n  to  1,  the  last  equation  repre- 


cbine  work.  To  which  is  appended  a  large  num- 
ber of  building  rules,  data,  tables  and  useful  mem- 
oranda, with  a  gloenarv  of  architectural  and  build- 
ing terms.  By  Fred'T.  Hodgson,  editor  of  The 
Builder  and  Wood  K'orJbrr,  New  York.  The  In- 
dustrial Publication  Co.,  1882.  Price, 

This  Is  a  reference  book  especially  intended  for 
building  contract ora. 

Ankcal  Report  or  the  Comnpsiosnt  or 
Patehto  for  tbe  yoar  ism  I. 

From  tbe  Institution  of  Civ  11  Engineers.  Ahst  racla 
of  papers  in  Foreign  Transactions  and  Periodical*. 
VoiTlXX.  Lewon  1881-412,  Part  IV.  Boult  and 
Potts  in  Scacombe  Ferry  Improvement  Works. 

Harvey  on  Coal  Washing. 


height  of  profile  D  Jf  (see  fig.  \\  Instead  of  0  M, 
we  only  have  to  measure  the  ordinate*  DM  from 
a  line  parallel  to  the  axis  common  to  all  the  para- 
bolas, and  at  a  distance  equal  DC  above  it. 

For  a  grade  width  of  14  ft.  anil  side-slope*  of  1 1 , 
to  I,  we  get 

DC  =  %.  V  =  *S  t- 
For  any  other  width  at  grade  we  keep  the  same 
curve*,  and  only  move  accordingly  tbe  line  parallel 
to  the  axis.      Yours  respectfully, 

V.  Werer.  C.  P.  n 

WixHinta.  Oct.  15, 1888. 


aents  a  parabola  with  tbe  different  height*  C  Jf  as 
ordinate*,  and  the  corresponding  surface*  AEF 
as  abscissas.  And  the  surface  .4  E  F  hs*  only  to 
ba  multiplied  by  100  and  divided  by  27,  to  give 
the  number  of  cubic  yard*  t*  be  added  to  the 
number  of  cubic  yards  given  by  tho  ordinary 
tables  for  a  height  DM—  CM  — CD. 

Practically  tbe  correction  table  can  best  be  plot- 
ted in  the  following  way: 

Wq  calculate 


for  a  given  height  C  M  in  feet  and  a  given  lateral 
slope  of  n  to  1.  and  mark  the  number  oi  cubic  yards 
thus  obtained  to  a  convenient  scale  on  axis  A  B, 
A  M  from  .1,  tbe  latter  point  being  the  apex  of  the 
parabola.  C  M  will  be  the  ordinate  at  M.  We 
draw  now  A  F.M  right  angles  with  .4  B,  through 
apex  A,  and  making 

have  in  D  0  a  tangent  to  the  curve  at  C. 

FO,  at  right  angles  with  CD.  through  D,  will 
mark  at  F.  on  AH.  the  focus,  and  at  G,  on  a  paral- 
lel line  to  AB,  through  C,  a  point  of  the  directrix 
OH.  Tbe  abscissa  for  another  height,  CM1,  as 
ordinate,  can  now  easily  be  found  hy  making  III. 
on  OH  prolonged,  equal  CM',  join  /  with  F  and 
draw  through  the  intersection  AT  with  EA,  at  right 
angle  <  with  /F.het  line  Kl.  to  the  point  Lof  inter- 
section with  a  parallel  line  to  .4  2?  through  /.  L  is 
then  a  point  of  our  parabola  Kl.,  tangent  to  the 


CORRESPONDENCE. 

THE  LONOEST  RAILROAD  TANGENT. 

OreexsbORO,  N.  C  Dec.  1,  1882. 
Editor  Exoinxkrixo  News: 

Will  some  of  your  numerous  readers  give  length 
of  the  lonpesf  fanornf  on  an  operating  railroad 
both  in  thai  country  and  Europe,  and  the  name  of 
road?  Tour*  truly,  R  P.  A. 


BOOKS  RECEIVED. 

The  Railroad  Spiral:  or,  the  Theory  of  the  Com- 
pound Transition  Curve  Reduced  to  Practical 
Formulas,  and  Rule*  for  Application  in  Field 
Work :  with  Complete  Tables  of  Deflections  and 
Ordinate*  for  MO  Spirals.  By  Wm.  H.  Searles, 
C.  B.,  It.  A.  Boo.  C.fe,  author  of  Field  F.nginrer- 
ing.  New  York :  John  Wiley  *  Sons.  1882. 
Price,  $1.90. 

The  author  ssys  in  his  preface  that  "  tbe  object 
of  this  work  ia  to  reduce  the  well-known  theory  of 
the  cubic  parabola,  a  multiform  compound  curve, 
used  as  a  transition  curve,  to  a  practical  and  con- 
venient form  for  ordinary  field  work."  The  book 
is  for  engineer*.  "  The  method  described  ia  that 
of  transit  and  chain,  analogous  t.»  the  method  of 
running  circular  curves;  it  is  a*  simple  in  practice 
and  as  accurate  in  results."  The  book  comprise* 
eighty-five  page*,  and  tbe  notation  followed  Is 
that  of  "  Field  Engineering."  It  is  of  convenient 
sixe  for  the  pocket,  and  is  substantially  bound  in 
morocco. 

anm'al  Report  of  the  Chief  of  Engineer* 
U.  8.  A.,  for  tbe  year  ending  June  SO,  1882. 

Anwtjal  Retort  of  the  Chief  Engineer  of  the 
Water  Department  of  the  City  of  Philadelphia  for 
the  year  1881. 

The  N.  Y.  W.  S.  &  B.  Railway,  tbe  new  double 
track  Direct  Trunk  Line  between  New  York  City 
and  the  Ureal  Lakes  :  a  pamphlet  giving  a  state- 
ment of  the  affairs  of  tbe  above  railway,  and  sub- 
mitted for  the  purpose  of  furnishing  full  and  ac- 
curate information  regarding  the  character  and 
progress  of  the  enterprise  ana  the  business  upon 
which  its  prospect*  are  baaed.  Accompanied  by  an 
excellent  map  of  N.  Y.  State,  allowing  tbe  location 
of  th*  line.  To  be  had  at  tbe  office  of  the  com- 
pany, IS  Broad  street,  N,  Y. 

Test  or  Bctldixo  Material  made  at  tb*  Water 
town  arsenal.  Mass..  August,  1881,  by  the  U.  8. 
Ordnance  Department,  at  the  request  of  tbe  Con 
mUauoner*  for  the  Election  of  the  Public  Build 
ing*  in  the  city  of  Philadelphia,  Pa.,  chiefly  In 
reference  to  the  material  used  in  tbe  New  City 
Hall.  With  the  compliments  of  Isaac  8.  Cassin. 
Commissioner. 

Journal  or  the  Association  or  the  F.noineer 
INO  BOCTETIER  for  October.  Contents  :  Chicago 
Cable  Koada  ;  the  Smoke  Nuisance  ;  Steel  Methods 
aud  Manufacture;  a  (lying  Ferry  in  Washington 
Territory  ;  Proceeding*.  Can  be  had  by  address- 
ing H.  Q.  Prout,  12  Barclay  street,  N.  Y.  80  cents 
per  number. 

The  Builders'  Guide  axd  Estimators'  Prick 
Book  being  a  compilation  of  current  prices  of  lum- 
ber, hardware,  glass,  plumbers'  supplies,  paints, 
a  R'es.  stone*,  limes,  cements,  bricks,  tin  and  other 
building  materials  ;  also  prices  of  labor  and  cost  of 
performing  tbe  several  kinds  o'  work  required  in 
building.  Together  with  prices  of  doors,  frames- 
sashes,  stairs,  moulding*,  newels  and  othir  ma- 


CONVENTIONAL  COLORS. 

PrTTHJl  ROH,  Pa.,  Dec.  4,  1882. 

Editor  Ekoiseerino  News  :   

Referring  to  Lt  Vel's  query  In  KsonntKRiso 
News  of  date  of  Oct.  28,  "regarding  the  use  of 
color*  for  the  various  lines  of  a  railroad  survey,"  I 
would  say  that  in  my  practice,  extending  over  a 
number  of  years,  I  have  generally  used  th* 
following: 
For  preliminary  lines,  Mae*. 
*•  location  lines,  red. 
"  changed  or  altered  lines,  bfste. 
"  contour*,  gmn. 

•'  property  lines,  dotted  lines,  shaded  with 
ligUrtd. 

Ground  lines  of  profiles,  black :  and  the  rrada 
lines,  red.  Respectfully.  Trarbtt. 


SPIRAL  CURVES. 

Ma-siato,  Minn.  21,  1889. 
Editor  Ehoinestuxg  News  : 

I  would  like  to  present  a  few  arguments  sustain- 
ing Mr.  Reangh  in  criticising  the  spiral  curve  as 
described  in  your  issue  No.  10  of  this  year- 

Referring  to  tbe  accompanying  figure  <«*  repre- 
sent* the  spiral  in  question.  A  -  sis.  30:  b  =  sta. 


21  and  e  =  st*.  20  X  90.    Ordinate,  cd  =  ac  X  fun. 

atb  m  90  X  fa"-  1*  =  «• 

Now  if  Mr.  Fry  goes  to  b  (sta.  211  and  deflect* 
91  If  from  the  Unig  chord  ab  his  telescope  will  nof 
be  tangent  to  the  spiral  for  this  reason:  Ton. 
51W'  X  M  (or  10)  =  15:  which  ia  less  thsn  tbe  ordi- 
nate cd. 

In  other  word*  the  line  of  sight  passes  within 
the  point  on  curve  e.  A.  M.  Haywsv. 

Line  or  a  Locomotive  Boiler. 
A  locomotive  boiler,  it  is  calculated  will  last 
until  th*  engine  has  travelled  over  890.000  mile*. 
On  some  liDes,  however,  the  boiler,  under  favor- 
able circumstances,  particularly  when  pure  water 
is  used,  may  trovel  400,000  or  500,000  mile*  before 
becoming  unserviceable.  Assuming  that  the  lire 
of  the  engine  la  determined  by  the  endurance 
at  the  boiler,  and  that  if  under  favorable  circum- 
stances it  will  last  tlie  500.000  mile*,  then  during 
that  time  it  is  estimated  that  the  fire-box  will 
probably  require  to  be  renewed  at  least  three  times, 
the  tire,  of  the  wheels  five  or  perhaps  six  times, 
the  erank-axlra  three  or  four  times,  and  the  tunes 
from  seven  to  tan  time*.— Errhange 

Ford  do  Lac,  Wiacosaw,  ha*  no  water-work*.  Tb» 
inhabitant*  ars  rappUad  from  artesian  wall*  varying 
E  depth  from  TB  loSoo  ft.  Tb.  well  hols,  .ml  cbtern. 
furnish  •  supply  for  Are  purposs*. 


Contract*  for  cedar-block  pavement  In  Toronto  wore 
let  recently.  Tbe  prlc  bid  were:  For  paveawut  per 
square  ys'rd,  t»  cent,  to  #1.18,  and  fo.  curbing  per 
ItowsJ  foot,  !»  to  87  cent*. 


Googl 
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f)  iqgram  of  Ji  vera&e  jfe  i$h  t.s 

Cori-esponding  to  the  true  prisrnoidal  con  tent  from  a  fa. 

Formation  32-/*  ton  . 
This  diagram  will  serve for  other  double  track  formations  in 
and  fill,  being  a  little  in  deficiency  for  less  widths  at  grade  with 
width  at  grade  with  flatter  slope  j  and  a  little  in  excess  forgrea 
with  same  sl»)>et  or  same  width  at  grade  with  steeper  ahipe  far- 
small  to  represent  on  diagram  without  confusion  of  /me*. 

Instruction*.  ' 

For  earthwork Jollnw  the  horizontal  line  corresponding  to  thelesse 
height  to  its  intersection  with  the  diagonal  curie*  tine  corres- 
ponding to  the  greater  height  J  the  point  of  intersect Un 
marks  the  average  height.  Thus  the  airrage  nf  O  aiut 
60  is  33.5  j  that  if  f<"  3  and  45.5  is  32.7 
Fnrroek  cuts,  26  -4  to  J,  follow  fJw  dotted 
line  corresponding  to  the  tesser  heigh  t 
to  its  interscctinn  with  the  diagonal 
curved  line  for  the  average.  Thus 
(lie  arerage  if  t)  and  tit/  is  31.11, 
thatof2Z7and&T.7is39.Z. 
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'  level  nectian*. 


arth.bolh  cut. 

ruidih  <tt£rtuU 
Huns  t»o 


jjarrisburg  fl/txa. 

Oct  20,  mz 

Editor  Engineering 

JVews  -  r 

It  occurred  i9 

the  writer,  some  time  ago 
feiiiK   that  a  table  or  d/agiY*  in- 
ighthe  preparedjor  more 
exact*  pre/inanary  estimation 
of  rarthworli  on  rai/roadsgiving, 
instead  of  the  arithmetic  average 
of  end  heights,  such  an  average  as 
should  y/e/d  from  the  ordinary  toJ/cs 
'he  true prismoida/  content. 

Cf  table  of  such  averages  tens  seen 
found  to  he  too  cumbrous.  The  actempany- 
ing  diagram  was  therefore  etc r is  eder*  being 
mere  crnijtaei,  a/ut '  ceneentent.  For  nice  exactness, 
a  diagram  sbeu/d  be  made  for  each  rur/ety  of  for- 
mation. Practically,  one  diagram  trill 
crnswer for  single  track  and  one  Jordouhie  t retch, 
so  Mat  /wo  on/y  need  be  made,  as  iet'11  appear  by  ex- 
amination of  ct/tttexed  exhibit  of  true  averages  cont- 


Formation   EjidKisIIM)  EnoHts.0+60  '  IX  fit  hi 


JX-'huJ 

26  do 

28  <i* 
26  h  tot 

32  do 


/S 
Z6 
2J 
32 


/*/ 

d, 
d» 


23  62 
Z5  4S 
25 46 

25  73 
25.60 

26 09 
25.97 
25.95 
25  90 


3223 

3/73 

32.62 

32  37 

33. 67 
3ii  35 

33  29 
33  J  $ 


Fir  motion  EdolfrslOMO 

IX 

m  hi 

26)4 

33X4 

Z6 

.1. 

ZOOi 

:r.iS6 

2S 

J. 

2602 

3350 

32 

d* 

ZS.9X 

33  3/ 

14 

Ifzhi 

26  25 

3409 

IX 

f* 

26.  IX 

3395 

Z4 

dt 

26  12 

33  76 

do 

26/0 

33  70 

2S 

d» 

26  OX 

33.64 

32 

do 

2604 

33  53 

i.r 

Ztol 

26  25 

34. 10 

29  , 

it* 

2  (ft  J 

&  Aon  Id  (fits  a'lttjsram  prove  taceptnttte .  the  writer,  ii'ken  lime  permits,  ifoiitu 
be  pleased  t»  preporc.  one  for  sin  fie  trad  formetiiv/i* .  Hionyb  I  tie  siitftfesti on 
Aeino"  once  mailt:,  ent/ineers  run  reudih/  wnAe  (tiajftruins  Jor  tliimscfeej.  to 
JuctTscales  as  leey  may  prefer. 


id 


Yours  respectfully, 

r    'W-F.  Shunt. 
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GEO.  H.  FROST  Editor  mid  rnonurroR. 

a  D.  V.  BURR.  Associate  Edttob. 


rrx\— Wo  h»ro  peculiar  advan- 
'..>«•*  'or accommodating  our  subscribers  at  tliia 
of  the  year.   The  More*  of  thi*  city 


forlho  malicious  disturbance  of  property  b 
But  the  element  of  curiosity 


are  now  overflowing  with  goods  for  holiday  pre*-  often  to  be  more  powerful  than  that  of  respect, 
ents.  To  oblige  our  subscribers  we  will  supply  j  Surveyors  who  have  planted  monuments  with 
them  with  books  from  tbe  catalogue  of  any  pub  underground  marks,  and  have  allowed  the  facta 
lisner  during  the  present  month  only,  at  a  discount  concerning  the  buried  pot  or  crock  to  become 
of  30  per  cent,  off  retail  rates.    To  this  mast  be  known  In  the  neighborhood,  have  often  been 


SATURDAY. 


EDITORIAL  ANNOUNCEMENT*. 

Terms  vf  Subscription.—  To  tbe  United  Htstes  and 
Csn^U,  H  per  annum.  Inrtudiur  peetsze:  ajl  jiurM 
Europe.  "A.  payable  In  adraiu-e.   KeoiMliuii-e*  si  lb»  risk 
of  the  subscriber,  uslttjw  mad*  by  resrtfttet-ed  letter  or  bj 
lie  to  Uso.  II.  fftosT. 

One  Inch,  12  Hues,  <*•  tosrr 
three  Encatruv  $17;  six  months 


draft,  check  or  P.  O.  order,  payabl 


ndded  postage  at  the  rate  of  six  rents  on  tbe  dol- 
lar. Parties  ordering  must  be  subscribers  to  Ex- 
oijnaauso  News. 

EKacrEKn's  Book  or  Tables.— We  made  a  mis- 
take in  saying  last  week  (bat  these  tables  were 
calculated  at  New  burgh.   They  were  calculated  in 


Term*  of  A  d  venial  tiv. 

tlcn.  §2;  one  month,  stl  So 


WO;  me  Jesr,  *M.  Special  rate  tor  large  spse*  sad  least 
time  »D1 be  «<>e«i  ■»  *|,t.llr«l»*i  Ailrertl-mcnu,  Ili«erte3 
tor  leas  then  term  raouths,  payable  In  advance,  for  looser 


surprised  at  tbe  degree  of  curiosity  manifested  by 
boys  and  young  men  in  the  matter.  The  belief 
sr«ms  to  prevail  that  tbe  crock  contains  something 
rare  or  valuable,  or  it  is  supposed  that  there  Is 
some  other  object  planted  below  tbe 
cerntng  which  the  truth  1 

not  i  i-f  m  ] in' j'. 1 1  v  it  happorij.  that  tbe  boys  actually 
the  offices  at  UtOe  rail*  and  this  city;  they  were  all  excaTnt41  th0  ^  the  earthen  pot,  ami 

rhrckrd  over  in  the  Now  York  office  and  arranged  ]  finding;  nothing  el**-,  dash  it  to  pieces  in  their  dis- 

appointment. 


ttros,  jvaTavbU  qiiavrtcrt: 

Artie  if*,  for  PublltratloM  in  ih+  cum»al  nsmber 
atiL-uM  be  received  At  th*  office  of  puhllcavtlon  not  lat*r 
than  Thur*)ar  r»omln«x,  and  tv:^lTrrtifirrn»rntM  net  laVtcr  ihun 
Friday)  ewkio,. 

<;orr««p«ndrDr«  upon  tnibjwrU  which  naturally  belongs 


CLUBBI?(U  ARKANOEXENT8 


In  ocxl«r  to 


ITOikIAY,*  tlllA' 


>ur  f  ulM>*ril>*jna  tv*>  may 
wlath  to  lubawrtbe  for  other  pertodlcaJa  »«  t  (Tar  tn*  followiitf 
trrm*  W*>  will  tecxl  to  tuir  tviltlrrw  Ki*rjt3i«aLHr,  >  iwi  at 
rrsKuU/  Rub*rH|>tliM  prion,  94  00,  and  tbr  Meowlnc  at  \b« 
aJtUtii^aal  pncfM  fl  wo . 


for  publication.  We  hare  already  received  orders 
(ora  large  proportion  of  the  prewnt  edition, which 
orders  will  be  filled  at  once  on  receipt  of  the  hooka 
from  the  office  of  The  Graphic  ou  Monday  next. 


TRt ANGULATION  STATIONS. 


AtiAuUc  Monthly.. 
Century  Hrt«kxlDe 
Harfwr  •  Masaslae 
■sipif  t  W>s,kl^ 
Harper  ■  Uasar... 
l.«r|>c*r  ■  Vtiunf 

r<rj>ulavf  tV»v.ni"t. 

Va*  Nl.O.,,.1  »  " 
Nsrtb  Amertct 


Hacltarr  fcjjjrlneer 
Raiimad  tVajeUe  mew 


Americas  Ajvhlt«ct. 


«rals>. . 


(Hoe. 
taas 

-  3M> 

.  3JD 
3.36 
.  3.SS 
,.  ID 
,  4  » 
.-  2  96 
.  4.00 
..  4O0 
.  4  00 
..  ITS 
.  150 
3  Wl 
„  A  00 
.     2  ST. 

:i  aa 


The  fifth  annual  report  of  progress  of  the  New 
York  State  Survey,  lately  issued,  gives  a  descrip- 
tion of  the  methods  adopted  for  preserving  and 
marking  tbe  trigonometrical  stations.  Wherever 
I  practicable  an  underground  center  mark,  in  the 
!  shape  of  a  glazed  narthen-warc  pot,  is  planted. 
rWbicb  bean  upon  its  base  the  letters  N.  Y .  S.  H., 


Res 

14  00  I  and  bee  a  small  hole  in  the  renter  of  the  base  to 
£]Jj  mark  the  precise  center  of  the  station.   The  depth 
of  that. earthen- crook  below  the  surface  of  tbe 
ground 
roon 


4  HI 

4  DO 

LOO 
i.00 
3,00 


E.00 
1.00 
100 

3.00 

4.20 
4.T0 
11  00 
320 
4.00 


OarO 

The  prlseipsl  ebssfs  Is  Ihe  above  Scures  fnira  those  of 
Isst  ■eaaoa  is  Is  thst  of  the  Cealsr,  magattnf.  whirb  hss 


s^.smi'eH  Its  trsde  price  corresr>'ittdln#jly.  "Our  purpose  Is  to 
■hrLDS  the  tesile  of  iKtrsubseritwrs  Isto  this  ofttee.  sod  to  do 
this  we  give  ths  dnhhhkf  >ournsls  St  trade  price  sod  we 
««jd  fWe  cents  w  p*j  for  stamps,  statiu&erT  soil  itni*  la 
baoillu.,  the  bawirs.  '.Ve  wish  it  uixlcrstDod  Uiat  wa  wm 
extend  this  sresus.eui.s4  to  sor  dwred  Juvrasl  In  the  Called 
Hist*.,  so  Ihst  oar  subscribera  need  uoc  i.  > 
th.  ebUnui  ,.f  ..Hrrtors,  W - 


aoNirsarre. 

P*oa.|  Psos 
Hi.  Historr  siul  rttsiJaties      Rmtosial  Dsrurrstairr: 

*.f    Anserlesa     Water  Notes   ,424 

■Work!  till    TrlsExulatlcii  Btstloi...424 

Correction  Table  440    The  rtllsderpbls  »  atsr 

Esrthwiiflt  (1sJ.-ulatloos. .  421       Worts  424 

Books  HeeelTed  ...   4J1  fersonsl    426 

O  ■KBB«-oND«sirs  :  Amcrvsn  Hoclctv  uf  ClrU 

Tbe   Liintrest   UsUossil         Kiu-tneers   435 

TuxtseBt  421  I.I vsr pool  RssTlneerlox 

t*oart stlonal  Coaors  421    Soclstv  ,..,...425 

Hprlral  Our.es    .  4"!  tlenersl  LntelUceniN). . .  4ij 

DtaVfr-im     of      A.erase      Tnaw.fln.bres  lifliufro- 
Hearsts  421.423    '.d>  4*6 


Bbcnk's  Avkkaoe  Hduht*.— This  valuable 
table  which  we  publisli  to-day  can  be  had  on  thick 
paper,  at  tbe  price  of  twenty-live  cents  each,  or 
five  for  one  dc-llar. 


Oub  Cixbbino  Rates.  —  We  will  send  magazines 

or  other  periodicals  subscribed  for  through  us  to 
ctity  addrvtB.  Our  mtMcribrrw  may  send  us  the 
orders  of  their  friends  at  our  clubbing  rates.  We 
wish  it  to  be  especially  noted  that  the  Harper*  do 
not  give  receipts;  the  sending  of  the  publication 
subscribed  for  is  considered  as  proof  of  receipt  of 
at  not  expect  to  receive 
I  by  return  mail,  but  they 
to  nave  them  within  a 


in  case  of  non-arnval  of  magazine,  or  of  the  wrong 
one,  write  dirwf  to  the  office  of  publication,  speci- 
t  that  it  was  subscribed  and  paid  for  through 
News  ;  this  Is  a  busy  season  of  the 


which  projects  about  six 
Tbe  letters  tf.  Y.  and  9.  8.  are  cut  on  two  of 
sides  of  this  monument  and  the  Dumber  of  tbe  sta- 
tion on  another,  while  on  tbe  top  diagonal  lines 
are  drawn  whose  intersection  is  vertically  over 
the  center  mark.  As  an  additional  security  two 
reference  pots  are  planted  at  n  distance  of  three 
feet  from  the  station  center,  and  one  and  one-half 
feet  below  the  surface  of  the  ground  with  arrows 
upon  them  pointing  to  the  center.   This  method  of 

.1  ;,-.-.:,  'L    r  .. 

reiei 

or  rarely  a  center  bolt  may  be  put  at  the  surface  of 
tbe  rook  and  tbe  monument  at  one  aide  where 
there  is  a  sufficient  depth  of  soil.  In  all  cases  care- 
ful notes  of  distances  snd  directions  to  surround- 
ing objects  are  taken,  to  enable  the  station  to  be 
discovered  in  future  years. 

The  seventh  annual  report  of  tbe  survey  of  the  Ad- 
irondack region  of  New  York  shows  also  that  tbe 
subject  of  monuments  has  received  careful  atten- 
tion. In  rock,  copper  bolts  were  used;  in  snil,  heavy 
atone  monuments  with  drill  hole  centers:  and  In 
a  special  instance  a  bowlder  of  quart  site  weighing 
nearly  a  quarter  of  a  ton  was  rolled  to  the  spot  and 
into  it  a 

with  melted  lead, 
around  were  carved 
to  the  center. 

Tbe  requisites  for  an  underground  mark,  aa 
stated  in  an  article  Id  tbe  Report  of  the  United 
States  Coast  Survey  for  18*38,  are  indestructibility, 
peculiarity,  capacity  to  resist  displacement  in  case 
it  should  be  accidentally  struck,  cheapness,  and 
want  of  value  for  any  of  the  ordinary  purposes  of 
life  as  a  protection  against  cupidity.  For  a  surface 
the  requisites  are  permanency. 


The  gnawing  tooth  of  time  causes  the  works  of 
man  to  Btowly  decay  and  disappear  from  tbe  earth, 
but  the  destruction  effected  by  man,  himself,  is 
often  the  greatest.  A  atone  monument  might 
stand  for  centuries  upon  a  bill  if  only  nature's 
force  acted  upon  it.  But  tbe  plow  cuts  the  i 
away,  and  the  boy  delighted  to  dig  for  I 
.link.  sA  copper  oolt»  and  particularly  a 
plated  one,  stands  little  chanoeof  remaining 
yean,  if  left  projecting, or  out  of  tbe  rock.  Tbe  pre- 
servation of  the  station  is  thus  seen  to  be  a  difficult 
matter,  yet  much  can  be  dooo  in  that  direction  if 

vanoe. 

Perhaps  tbe  most  obvious  plan  to  ensure  tbe 
future  recovery  of  the  station  would  be  to  multiply 
tbe  number  ofj  reference  points  around  it.  Holes 
may  be  drilled  in  rocks  or  bowlders  and  their  dis- 
tances and  directions  from  the  cent 
be  carefully  measured.  Several  ma 


But  to  prevent  the  destructive  effects  of 
the  curiosity  of  the  boys  it  seems  necessary  'hat 
some  of  these  operations  should  be  conducted  in 
secrecy.  If  the  underground  o rocks,  both  for  the 
center  and  for  the  reference  monuments  be  buried 
by  the  surveyor  and  his  assistants,  without  help 
from  the  people  of  the  neighborhood,  and  if  no 
tradillon.be  left  regarding  them,  it  is  probable  that 
the  atone'  monument  will  be 
and  remain  long  unmolested. 


of  value  foi 
or  farm  purposes.  To  meet  these 
various  forms  of  stoneware  nones,  blocks,  bolts  and 


year  in  msgssine  and  newspaper  offices,  and  it  |  monuments,  depending  upon  the  nature  of  the 

ground,  have  been  devised  and  used. 

There  la  another  element  that  should  receive  care- 
ful consideration  wbene 
be  often  visited  ;  namely 

human  curiosity.  There  exists,  it  is  true,  in  all 
countries  and  among  all  conditions  of  men,  a 
certain  degree  of  respect  for  a  monument  or  land- 
mark, due  partly  to  ancient  precepts  and  habits. 


time  and  care  to  clear  off  all 
and  without  a  single  mistake. 

Special  notice  is  called  to  the  offer  of  the 
W rales'  Series,  free,  advertised  on  another  page, 
i  are  numbers  which  we  do  not  expect  any 
I  to,  but  there  are  many 
i  are  certainly  worth 


THE  PHILADELPHIA  WATER- WORKS. 


The  letter  of  Secretary  Murphy,  of  the  Philadel- 
phia Engineers'  Club,  led  to  a  little  ripple  of  ex- 
citement at  tbe  meeting  of  the  club  on  last  Satur- 
day evening,  and  tbe  outcome  was  the  following 
reeolu  t  ion : 

"Whereas,  A  letter  over  the  signature  of  aa  offi- 
cial of  this  club,  and  addressed  t 
ration,  lias 
of  this  city, 

one  of  the  city 
which  letter,  from  the  way  in  which 
it  was  published  and  commented  upon,  has  been 
extensively  received  as  being  the  action,  or  having 
the  endorsement  of  this  club. 

"Resolved,  Thst  this  club  ttsem  it  proper  to  an- 
nounce, while  not  intending  to  interfere  with  the 
personal  action  of  any  of  its  members;  that  it  bas 
no  desire  or  intention  to  interfere  in  any  way  with 
political  subjects:  that  it  it  is  not  responsible  for 
the  above-named  letter,  nor  for  similar  publications 
which  may  appear;  and  that  the  sole  object  and 
province  of  this  club  as  expressed  In  its  constitu- 
tion is:  -The  professional  improvement  of  its  mem- 
of  social  intercourse 


of  practical  science,  and  tbe  advance- 
ment of  engineering  in  its  several  branches.' 

"Resolved,  That  a  copy  of  this  preamble  and 
resolution  be  furnished  to  tbe  several  newspapers 
rr  tbe  station  is  liable  to  [  of  this  city  with  a  request  to  publish  tbe  «ame," 
tlie  danger  arising  from  I    Mr.  Murphy,  in   defence,  called  attention  to 
tbe  fact  that  he  did  not  sign  the  letter  aa  secretary 
of  the  club,  nur  did  he  date  it  from  the  club 


r  x  im  ■. 

At  a  conference  meeting  of  member*  of 
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TABLE  8HOWIXQ  COMPARATIVE  COST  OF  MAINTENANCE  OF  PHILADELPHIA 


<1*UT. 

— 

Casals*. 

— 

1881. 

urratoian. 

1B7J  lo  1881 

188710  1872. 

1884  to  MOB. 

IBirj  ud  1883. 

lasaiaiBoi. 

Yaartr  averse*  In  mllL  calK pumped  100  ft.  with  wsbw  pwc 

Fw  oesnl  by  rt<*tii              1 1  -  ■  ■  - 1  ■  -  

ToUljnMrty»»«wcn*«ft-Ainit4ii/fl^«ribaUo»  and  m*inv 

1  Tw. 
7.S7& 
C6.C73 

ITan. 
22  fl3a 

»  Yean. 
8.174 
17.814 

7.071 

o.ous 

91m. 
4785 

3  Yawl. 

4.»7» 
6.618 

4  ran. 

3.448 

4.037 

•M.34B 
Stoerwol 
78  par  cesa- 

t30a.;,KO 

8.74 

30  704 
'-■fl  p*c  cest 
74  par  OWL. 

»'iV>,T».M 
8.38 

».W8 
SI  4 
SM 

tS72.478.3S 
10.47 

14.873 

M 

48.4 

H80J80.77 

12.12 

11.710 

90 

41 

1480.471  36 
14.47 

10.MK 

44.1 

54.7 

fl08.84A.7B 

10.77 

8.385 
4L1 

|8K?.B74  86 
9.88 

Vwrl|  *TftHC«  In  mlltl<>4M  of  fUHkiriM  ^•m.1131.*..  ami  L.uiiL-V. 

CVrti  of  Qi4.iu*.€AWice  per  idOUod  of  $a  icon  iitarniMabrd   

Ulft. 
TBpercvat- 

32.731 
IttU 

148  ft. 
7«  par  no). 

SO.  700 
IIA'.W 

144  ft 

18.000 
till  14 

118fl. 
4K.4 

12. KM 
$14.  W 

113  ft. 
41 

10.888 
$18  38 

116  ft. 

64.7 

8.716 
112.46 

IIS  ft. 

36.0 

7,367 
11140 

lec(  and  Common  Councils  of  Philadelphia,  held 
behind  cloned  doors  on  laat  Friday  afternoon  (lot 
licit.),  Mr.  Clay  offered  a  resolution  declaring;  that, 
in  (he  opinion  of  the  members  of 
assembled,  the  Interest  of  the  city 
subserved  by  the  election  of  new  a 
of  the  Deportments  of  Highways,  Water  and  Mar- 
kets and  City  Property. 

In  the  matter  of  the  Water  Department :  "I  hare  | 
yet  to  hoar,"  aatd  Mr.  Hollinirswortb.  "that  the 
evidence  that  wasnniduoedln  the  Belmont  Investi- 
gation or  at  any  other  lime  hascaat  suspicion  upon 
tbe  integrity  cf  Chief  Englueer  McFadden.  For 
his  competency  the  results  of  his  adiiuniitfratiou 
should  beat  speak.  I  know  that  the  coat  per  gal. 
Ion  of  pumping  and  distributing  the  water  U,  to- 
day, lew  by  far  than  under  any  preceding  chief  en- 
gineer, and  that  the  expenditures  of  every  branch 
of  the  department  have  been  decreased  in  propor. 
lion."  Tue  resolution  passed  in  the  three  caasa. 

A  resolution  waa  then  adopted  requesting  the 
Franklin  iDBtitute  to  present  the  names  of  fix  en- 
gineers, suitable  candidates  for  Chief  of  the  Water 
De|*rtment,  three  of  them  to  be  not  members  of 
the  Institute. 

We  publish  herewith  a  table  showing  compara- 
tive cost  of  maintenance  of  the  Philadelphia 
Waft-Works  for  the  last  20  ye*™.  It  will  be  ob- 
served that,  with  Ibe  same  machinery,  an  enor- 
of  plant  to  care  for.  better  water 
I  average  head  of  ptimpage,  and 
•  proportion  of  the  cheaper  power  (water)  de- 
g,  yet  the  total  cost  of  maintenanoe  de- 
creases per  million  gallons  distributed.  Evidently 
some  council  men  wish  a  new  deal  of  offices,  and 
while  they  do  not  expect  to  get  a  bettor  adtniatra- 
tion  of  the  Water  Department  than  at  present, 
yet  they  have  friends  who  must  be  fed  at  the  pub- 
lic crib.   < 

PERSONAL 


A.  H.  KbaTINO,  M.  Inst.  C.  E.,  Chief  Engineer 
of  the  City  of  Halifax.  X.  a,  was  at 
of  the  American  Society  of  Civil  " 
Wednesday  Evening.  Mr.  Kkatiko  is  visiting  the 
Ne>v  York  aod  Philadelphia  dry-dock  yards,  with 
a  view  to  contemplated  improvements  in  Halifax. 

llRNHY  C  Mcbfhy,  President  of  the  Board  of 
Trustees  of  the  Kast  River  Bridge,  died  at  his  resi- 
dence in  Brooklyn,  on  the  1st  inst.  Mr.  Murphy 
wis  born  in  Brooklyn  in  1810.  lie  graduated  from 
Columbia  College  In  1430;  was  admitted  lo  the  bar 
in  1888:  was  elected  Mayor  of  Brooklyn  in  1643, 
and  before  hia  term  expired  was  elected  to  Con- 
gress. In  1857  he  was  appointed  Minister  to  the 
Hague.  He  drafted  the  First  bill  for  the  construc- 
tion of  the  East  River  Bridge,  and  it  was  mainly 
due  to  his  efforts  that  the  bridge  was  built. 

AMERICAN  SOCIETY  OF  CIVIL  ENGINEERS. 

At  a  regular  meeting,  held  on  Di-c.  S,  Vice- 
President  Paine  in  the  chair,  the  following  were 
elected  members :  Timothy  Cookaon  Bradley, 
Assistant  U.  A.  Engineer. fit.  Joseph,  Mo.;  Henry 
J.  Gio'-ow,  Assistant  U.S.  Engineer.  Town  Creek, 
Ala.;  Edward  S.  Safford,  Division  Engineer,  New 
York,  West  Shore  &  Buffalo,  and  New  York, 
Ontario  ft  Western  railroads.  Newburgb.  N.  Y.; 
James  Dix  Schuyler,  Ctiief  Engineer  and  General 
Superintendent,  SmaU-a  *  Durango  Railroaa, 
Cutmcati,  Siualoa,  Mexico;  Thomas  Wellington 
Spencer.  Civil  Engineer.  TJtica,  N.  Y.;  Russell 
Thayer,  Chief  Engineer  and  Superintendent,  Fair. 


mount  Park,  Philadelphia,  Pa, .  Edmund  Browne II 
Wsston,  Engineer  in  charge  Water  Department, 
Providence,  ft.  I. 

Mr.  J.  J.  B.  Cross,  M.  Am.  Soc.  C.  E..  described 
the  progress  that  bad  beeu  made  in  the  procuring 
of  supplies  of  water  for  cities  and  town*  from  auli- 
terranean  sources,  or  ' '  ground  water,"  describing 
and  illustrating  the  galleries,  basins  and  wells 
which  have  been  constructed  in  the  United  StaU-s 
within  the  lest  18  years.  The  theory  on  which 
the  first  works  of  the  kind  were  coostiucted  was 
that  a  supply  could  be  procured  by  filtration 
through  the  gravel  of  a  hank  of  a  river  or  pond. 
It  was  found,  however,  that  more  water  osmc 
fpnu^the  land  side  than   Uie  rivrr,  snd  that  it  waa 

is  now  e>tan!ished  that  such  supplies  are  furnished 
almost  exclusively  from  the  gn  at  underground 
at  reams  or  reservoirs,  which  are  found  in  all  the 
Telle va  of  streams  which  are  tilled  to  a  considerable 
depth  with  gravel.  The  failures  and  auccessra  of 
many  works  were  described,  and  the  yield  of  filter- 
in;-:  galleries  discussed.  The  relative  advantage*  of 
open  and  closed  galleries  were  discussed,  and  it 
was  shown  that  the  experience  of  most  places  was 
disculidly  mtuinut  the  advisability  uf  opi'n  galleries 
or  canals,  on  account  of  the  growth  of  vegelalifiu 
iu  them,  although  the  water  came  from  the  gravid 
perfectly  pure  and  cold,  like  spring  water.  An  in- 
teresting discussion  followed,  in  which  U»-n. 
Georges.  Greene,  Mr.  Joseph  P.  Davis,  Mr.  K.  H. 
Ki-atinar,  City  Engineer  of  Halifax,  and  others 
participated.   

LIVERPOOL  ENGINEERING  SOCIETY. 

At  the  usual  fortnightly  meeting  of  the  above 
Society  held  on  Wednesday  evening,  23d  inst..  at 
the  Royal  Institution,  Colquitt  St..  Mr.  N.  Brauhall. 
Vice-President,  in  the  chair,  a  paper  «•»»  read  by 
Mr.  W.  E  Mills,  entitled  ••  Notes  oa  th-  Mallet) 
System  of  Controlled  Combustion.''  The  author 
in  introducing  his  suhject  stand  that  the qucstioo 
of  dealing  with  the  cloud  of  smoke  hanging 
over  our  large  cities,  and  the  immerse  »  aate  of  neat 
which  its  presence  testified  to,  had  been  attempt.  «i 
in  many  ways  from  time  to  time.  All  enginei-rs 
were  familiar  with  the  different  kinds  of  smoke 
consumers  and  fuel  economrsera  which  were  be- 
fore the  public,  but  none  of  which  altogether 
achieved  the  end  aimed  at,  viz.,  the  consumption 
of  the  smoke  generated  by  the  fuel  in  the  furnace. 
Mr.  Mallett,  of  Denver,  Colorado,  U. S.  A..wbo  bad 
atudird  the  subject,  saw  that  the  difficulty  with  nil 
the  ainokii  euiiaumers  was  tin;  iinpfswibility  of  rn- 
Urely  Lntrafng  all  the  atoms  of  carbon  set  free  in 
the  act  of  com  bust  ion.  He  conceived  tbe  idea. 
rhat  if  by  any  mcaDB  tbe  fuel  could  be  burnt  in 
such  a  manner  as  not  lo  produce  any  smoke  at  all. 
and  so  preserve  all  the  bent  which  would  be  other- 
wise  wasted,  a  great  step  would  be  gained.  He 
effected  this  in  the  following  manner:  A  combus- 
tion chamher  is  fitted  behind  the  boiler  furnace, 
communicating  with  it  by  a  perforated  septum 
wall.  The  fire-bars  were  made  hollow,  and  so  ar- 
ranged that  cold  air  from  tbe  exterior  could  p.s» 
through  them  into  tbe  combustion  chamber.  The 
open  ends  of  these  firebars  could  be  dosed  by  a 
slide,  worked  by  a  lever,  which  also  actuated  the 
apertures  in  tbe  ash-pit  doora.  When  coal  was  first 
put  on  the  Are,  tbe  latter  openings  were  closed. 
Tbe  gases  given  off  from  the  fuel  passed  into  the 
combustion  chsmlar  through  the  apertures  in  the 
septum  wall,  and  meeting  there  with  the  oxygen 
conveyed  through  the  fire-bars  were  entirely  con- 
sumed. The  inventor  claims  that,  by  his  method 
no  smnke  being  produced,  all  chimneys  may  be 
done  away  with,  and  a  saving  nf  about  forty-five 
per  cent,  in  fuel  effected.  The  necessary  draught 
Is  provided  by  a  fan  which  draws  the  hem  «l  gnam, 
the  ultimate  products  of  combustion,  through  a 
condenser  m  which  they  are  cooled  down,  and 
then  discharged  into  the  open  sir.  The  application 
of  tbe  system  lo  stationary  marine  and  locomo- 
tive boifers  was  next  described,  with  the  various 
scientific  principles  involved. 

A  discussion  followed,  and  a 
accorded  to  the  author. 


GENERAL  INTELLIGENCE 

f9m  We  tottett  antt  ar*  otway  $A*OMed  to  jraaWfta  fa  IA4 
cotmmm*  «**  iien***  of  intmwt  that  wutf  ft*  fmrmthett  u*. 


OA  3  AND  WATsWft. 

The  rviMrtrassot  at  Public  Work»  of  tbUdty  har* 
reorived  Ibe  folk»»'inR  lad*  tor  funiuiimg  rht>  city*. 
Until. rig»  wim  gta  (or  tbt*  conttiuc  ymn  New  York 
flu  Ooffiifatnv,  $[.c%0  p»if  1.000  ft,,  18-cstidle 

Vfinh»tt«in  <»a»  (.'<:ojp*nr.  $1-60,  ld-Cftmtl*  power, 
Horlrtn  Uai  L'-'mpsanv.  $2  ^  lR-^mile  pnwer,  M«(rf> 
rxilitaBii  <>ftH  ( '9ll>|Jsit»y .  tl.60.  ttO  1<>  S3-v^.DtIi*  poww; 
MuniiHp*!  Q«9  Coopwiiy,  91.75,  .itHmndlt  iF-o4r«r. 

TnB  9jtXmm  of  wattr  cnppJj  fnr  North 
Ma-w  ,  la  roraplete*,  end  h»»  c-oni  $b2,0Q0, 

ELECTRICITY. 

A  Cabxj.  Fbojbot.— Toboitto.  Kor.  »9.— Tb»>  Grmi 
North*p»teri  Ti*»Vj{r"j'l]  < . -.HtijMttiy  ha*  fleds-d  Rmntui 
WlMD,  Of  New  York,  Pn^dpuL,  nml  H|iprjint«d  a  ccm- 
imt«*  to  onomdrr  tbn  prefix  t  of  Uvidj  a  in  Lftk* 

Saperlor. 

VaaxMXiVAttiJL  hm  chartered  tha  PosUl  TeJrirrapb 
Company.  Tbe  line  if  to  run  ltP«  the  Su.u?  fn»xn 
Waj -ne  to  Er»  ««bl*«. 

The  Kmtirk  Blectmc  Lioht  Comi-ajiy.  of  Kew 
York,  baa  bevn  locorpormted ;  ctprt*l,»100,00a 

Tnit  Kunc-rnro  LlOltT  ll  about  to  be  irtrod&^Yl  a,t 

A  NsCw  Tstutw  pa  a  m  CaHPAKT— Artlclee  or  fmrpont. 
tiotn  of  the  5ew  York  &  Ppnii8.rlv*nin  TrkvSoMiiid 
Tv-lv-Krii.*!  C  'mpf.ny  wt«  Dltni  in  ibe  oflW  of  tN<  dt-rk 
of  tbt*  coonty.  Tbe  n^w  rti<iij*ny  in  Uj  const  rurt,  n»Q 
and  oialnlftin  a  linear  linrn  nf  clirmn  t*^ls>p r*i  b  hrt vrt+n 
tbii  city  «od  Brie.  Pe.,  tbe  pritxzipal  cMm  on  tbe  rtxit*. 
belnc  Elmlre.  aod  Hinict^iniioa.  Ica  rapttel  stock  ie 
now  VdO.OOQ,  bat  tble  nuiy  be  Increeard  to  $  1 ,000,000. 

Tn  Postal  Tetefrapb  Compeoy.  now  ena^iNl  in 
pauidgr  ap  ill  lines  Detain  New  York  City  end 
Cbicago,  beta  its  pukm  nil  i>lnnt»-<i  with  tbe rzcepUua  of 
]'>  m"l— *  r-"tw>^n  Hune»Mlii>  b  d  NarrowsUw*.  and 
no  weet  of  Oevebuid,  O. 

RAILROADS. 


A  Ran.WaT  Exrosmos  —  The  Chicago  /faifieity  Agt 
snaounces  that  siraniteai' nu  have  b»n  cnmple<>'u  fur 
a  cr.  nt  national  eipiaitlon  of  railway  spiiUsiicea  to  be 
bold  in  Chicago  is  /one,  1883. 

New  Road.— A  movenssnt  la  on  foot  ai  8hreTetn->rt, 
La .  to  orsar.ixr  a  company  to  ixiniariir.:  a  narrow  «n 
railway  from  hHirpyeaort  tos  paint  in  ArkmiMis.  con- 
nt-etinif  Aith  the  Parasaore  sytteaa. 

A  msPATCa  from  Hartford.  Conn.,  states:  A  party  of 
civil  Murium*,  wbo  hsvs  been  st  work  In  the  vicujlty 
u.f  Mcnden  and  who  hare  rroiiiHl  ojueetlOba  sstotbs 
purpose  of  tl^ir  labor,  are  now  said  ta  be  In  the  employ 
of  tbe  Dslawars  &  Lackawanna  Companv.  and  to  be 
nirvpviDx  for  a  rallroncl  Uetwp^ti  HDringflurd  and  New 
York  piraj]i-l  to  tbu  NVw  V nk.  Srw  Haven  &  Hart- 
ford road. 

Tax  roul«  of  tbe  Manhnba,  Pctohlna  &  O-and  Forks 
Railroad,  which  has  been  ineorr>  >ratr.t,  b^ies  from  a 
pntnt  oa  the  intrrnattooal  boundary  Una  between  tbs 
L'nited  atstex  of  Ameiica  and  the  Doojlupm  nf  Osnads, 
n'4  iDorr  than  time  miks  west  at  lae  Red  River  of  tbs 
Hortb  to  th*  Hty  of  Grand  For**.  Dak.  It  win  be  eon- 
atnicted  as  nssr  a«  [irartli^ible  to  tbe  western  bsnasof 
tir  Itni  River  of  tbs  North,  aoit  IwtweentbeRad  Rivsr 
and  ibe  pnsent  o  'ortmctcd  line  of  the  fit.  PmnU  Min- 
aeapoln  ami  Manitoba  Railroad.  Tba  estimated  tencth 
<w  asld  rstlrosil  i-  eighty  miles,  and  hi  to  run  sloougb 
-  eountiM  of  Fsmbtne,  V*  ' 


Cmnd  Forks.    Th*  capital  atoek  of  tbe 
tl.OPO.ono. 

Ta»ns  •'B.itnro  -Tlie  track  or  the  Htt*hur»hft«V.t- 
era  Raiiroi.d  waa  changed  «e  Uundsv  from  narrow  to 
jtamlanl  saugc  Tbe  mad  i»  nearly' flity  miles  long, 
»o'l  th-  work  waa  done  is  flfteva  hours. 

Thb  Para  mom  nsrrow^augs  avttein  h  c*  an  pie  ted 
from  C<tro,  IllinoK  to  Gatesvilie.  Trxar,  with  tbe  rx- 
eentioo  of  a  gap  In  tbs  White  River  Valley,  which  b  to 
be  cloajd  tbia  month. 

stcxic  kx  8c8atotss.  -Cm  or  MEXtoo,  Dec.  4.— In 
an  editors!  which  it  la  understood  r  fl»cta  tbe  opioion  of 
the  Mexican  Uovernment,  tbe  raw  ffepaiNfra  says: 
"  Wblls  tbe  Government  Is  desirous  to  ter.li;  th<*  Enji llkh 
debw  It  will  out  assume  sue  buraen  which  may  pri^eot 

it  from   niretiuif  its  rnitagrrai'iita  »itli  Auookaiu  aud 

Mexican  railroad  ojnuwnies. 

Nsw  ltuaois  Road.— Artlctm  of  lncorporath  a 
have  bceo  filed  liv  ft  new  railroad,  atartlnn  from  Spring- 
Oetd  aod  running  to  »m»  point  In  Jaskana  County. 
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Teg  St.  Loris  &  Tstxaji  narrow  gauge  road  hu  now 

arm 


r>  running  with  .trnigtit  treed  wheels,  ud  it  is 
I  that  tbev  run  mure  .-«»il>  than  lite  cooed 
and  Willi  at  (fan!  "jail  safely. 


truasl 

Road  for  Hall— Wiunwrrnx,  IM,,  Not.  8S.— Tbe 
Iasreaestev  *  Delaware  Railroad,  J7  miles  long,  con- 
noting Scaford.  Delaware  and  Cambridge  Md..  »«i 
riff-rcd  at  public  pale  al  Cauibridg*  tol»  morning  Onlv 
»«.000  being  bid  to*  road  wa*  withdrawn. 

The  Canadian  Pacific  railway  baa  raised  It*  capital 
from  elR.O0O.UO0  lo  llllotKJO.OOO. 

Thi  New  York  Elevated  Railroad  Company  seat  to 
Mayor  Urace  a  copy  of  the  t>wrt  of  Appeals  decision 
In  U»  case  of  Rjafus  St  ry  against  the  company,  and 
the  following  reinnrss  signed  by  Vice  Press-leol  Oathv- 
wit:  M  Inasmuch  as  tbe  company  acquired  It*  right  to 
such  use  and  occupancy  of  certain  streets  as  is  necessary 
to  railway  sanr.ee,  for  a  coui|H*nsaUoa  In  money,  under 
a  contract  be' ween  it  and  the  city  which  declared  that 
the  pay  ra  nt  thereof  shell  b>  the  legal  coinprnaatlon  In 
full,  for  tbe  use  and  occupancy  of  tbe  streets,  by  amid 
railway,  aa  provided  by  law.  ft  now  calla  upon  toe  city 
to  defend  tbe  right*  of  the  company  under  this  contract. 
If  It  snail  be  cismpdled  to  make  compensation  to  abut- 
ting owners  for  its  use  and  orcupaney  of  the  street*,  it 
will  claim  that  tbe  compensation  should  be  paid  by  tbe 
city  With  this  view  it  invites  the  city  to  take  part  In 
tbe  defence  of  the  company  against  tnita  for  such  com- 
pensation; and  respect  fully  givea  notice  that  whatever 
it  may  be  compelled  to  pay  it  will  reclaim  from  tbe 
city.""  Tbe  Mayor  sent  the  better 
Counsel,  wit* 
the  claims  of  the  e 
founded. 

Tkxah  Railroad  Notes.— Progress  ou  the  Southern 
Pact  Ik  Railroad  in  Texas  is  very  slow.    It  is  thought  » 


ly  it  win  recistm  irt*n  me 
i*  latter  to  tbe  Corporation 
to  protect  the  city  agatr*t 
.  if  be  Sods  them  not  well 


Junction  will  be  formed,  and  through  Ualna  will  be  lo 
operation  not  before  January  1.  Tbe  cooalructtoo 
gangs  are  now  In  tbe  centre  of  a  wild,  misnotalnous 
country,  and  tbe  survey  of  tbe  road  leads  across  deep 
canon  awl  through  high  mountains,  or  makes  shsrp 
cuts  around  them.  The  lr canity  Is  about  miles  fnsm 
Ran  Antonio.  The  track  layers  are  only  a  few  miles 
apart.  Tbe  nortbern  psrty  is  407y  miles  from  the 
bridge  amest  tbe  Rio  (Irande,  near  Kl  Paso.  Travel  is 
fair  no  the  Atlantic  .v  Pacific  road  from  Mojave  to 
Calico.  Work  on  tbe  road  is  going  forward  rapidly. 
Track-layers  and  graders  are  out  about  60  miles  east  of 
Calico  Statl'm.  A  dispatch  from  Han  Antonio  states 
that  Capt  W.  8.  Monroe  lias  baeu  awarded  tbe  contract 
for  grading,  track  saying,  bridging,  etc.,  for  100  miles 
into  Mexico  by  the  Mexican  Pacific  Coosiructloa  Com- 
pany, composed  of  Cot,  Bnnttngton.  Crocker,  Pierce, 
and  other*.  C>  P.  Huntington  has  porcbased  the  Rio 
Grande  and  Poena  Railway, now  being  built  through  tbe 
rich  coal-fields  between  Laredo  and  Eagle  Pass. 

To  Ut  DotraU-TKaCKXD.— It  is  authoritatively  staled 
that  the  Naugatuck  Railroad,  h>  t  ween  Waterbury  and 
Rriilirei*»rt,  Coon, ,  will  have  a  douhbi  track  next  spring. 
Tbe  road  laid  will  bo  prepared  at  once. 

A  Pismivi.vaiu  Road.  —It  is  expected that  work  on 
the  Conewago  Valley  Railroad  will  lie  resumed  vigor 
oiuily  at  an  early  day.  It  b)  now  completed  aa  far  as 
Redsccker*  mill. 

CostPlXTTO  — The    Kansas  City,  Fort 
ipteled  to  Van  Duron  and 


heating  a. 
liny  «  sr. I 


A  OOL'aT  HOVsnx,  to  coat  $40,000,  ia  in  course  of  erec- 
tion in  Breckenridge.  Minn. 

New  Uovuunajrr  Buildmusv—  Toe  government  has 
accepted  deeds  of  ground  for  a  new  custom-house  nod 
poat-ofhe.  building  at  Council  Bluffs,  la. 


So.HI  &  Oulf  Railroad  b.  com 
Fort  Smith,  Ark. 


A  Nrvr  BnrooB  It  to  be 
Long  Island. 


City  Is  alt 

Proposed  New  Bridux  ti«  VinotwiA, — The  Hoard  of 
Supervisors  of  Stafford  County  met  in  Falmouth  re- 
cently and  mads  an  order  authorizing  the  issue  of  $10. 
000  in  county  boada  for  the  purpose  of  building  a  free 
bridge  across  tan  Rappahannock,  at  Kn-derlckslsirg ; 
bonds  to  be  registeied  to  dabs  from  Jan.  I,  lHeOt  and 
bear  six  per  cent.  Interest,  payable  semi-annunlly. 

In  Bohtox  Board  or  ALDgsVstxn  on  tbe  4th  Inst, 
pissed  an  order  authorizing  the  borrowing  of  tlUOOOO 
to  be  expended  In  tbe  relocation  and  wldeol,,s  of  War 


CONTRACTS  LET. 

Titst  contract  for  slating^  aod  galvanising  the  public 
LLhiui  been  awarded  lo 
Ml  for  the 


building  at  Cbarleslown 
KnUcly  Brulber*  &  Millar,  of 


HCI8CEIs.Uk  NEO  C  B. 

11 11.1.  HtTOFPTO. — Tbf  manngcr*  of  tbo  North  ('hica^o 
Rotting  Mill  (>itD[Mny  Hate  that  tbeir  mill  in  North 
C'hipBRD,  wbiefa  r»r«ntTy  tii  ;t  *lo»  11,  will  iwrbauly  never 
be  oirtfard  nxnin  for  tbo  piirpotMi  of  rtill.tij;  «eH  rail*.,  but 
will  be  devoted  to  oilier  clai—  of  ironwork.  All  tbe 
»te*l  mil  work  vtiM  be  tSoue  berea/ter  in  tbo  milU  In 
8oatb  i'bJraga, 


JRUSS-BKIDGES 


AN  ILU'STRATKI.  HISTORICAI.  DKSCRIPTKtN  OF  ALL  EXI'IRKD 
PATENTS  ON  IRI  SS  BRIDOK8.  WHICH  UNDER  1HK  LAW 
ARE  NOW  PUBLIC  PROPERTY  AND  FREE  TO  BE  USED  BY 
AXV  ONE. 


upwiirdly  by  means  of  tho  runil>erinjr  chains,  provision  is 
altto  made  for  the  distension  of  th«  uinser  chord.  The  bars 
*  admit  of  endwise  movement  of  the  abutments  when  the 
bridge  is  elevated. 

January  15,  184fl,  Thomas  Hansard,  of  ISew  York,  patented 
a  railroad  truss-bridge.    His  object  was  to  provide  n  means 
By  F.  B.  Ilrork,  Patent  Attorney,  Washington,  D.  C.    for  compensating  for  any  shrinkage  of  the  parts  connected 

  with  the  inclined  braces,  which  he  effects  by  introducing 

l\ovem1»'r  6,  \84~>.  Nathaniel  Rider,  of  Massachusetts,  wislge.s  through  a  shoe  at  the  foot  of  each  bam;  and 
devised  a  truss  bridge,  shown  by  the  drawings,  in  which  A  secondly,  the  manner  of  combining  the  arch  pieces  with  the 


DETAllJM'r-  RlPKIt'K 

BblbOE. 


denotes  the  posts  arranged  upon  the  sills  B.  Kach  sill  in 
supported  by  two  iron  tension  braces,  a  b,  united  l>eneath 
the  sill,  and  diverge  therefrom  upwardly.    The  tension  bar 


structure,  so  as  to  give  equal  strains  to  all  the  parts  of  the 
bridge 

The  chords  a  consisU  of  three  strings,  each  composed  of 
b  of  each  panel  is  connected  at  the  top  of  a  post  to  the  bar  j  three  tiers  of  timber.  Between  these  three  strings  are  intro- 
a  of  the  panel  adjacent.    Another  chord  or  stringer  of  plate  dnced  the  posts  c.    Bolts  n  pass  through  the  chords  by  the 


iron,  d,  extends  beneath  the  sills  and  the  tension  braces, 
and  is  bolted  to  the  sills.  A  wedge,  e,  is  placed  between  the 
foot  of  each  post  and  the  sill.    By  driving  in  the  wedge,  the 


side  of  each  post,  and  provide  means  for  removing  the  post 
should  occasion  require.  The  upper  chord  b  has  but  two 
tiers  of  timber,  and  is  otherwise  constructed  like  the 


Haksahus  nitlbUK. 


post  will  be  elevated  and  the  tension  braceat  of  eat  h  of  the  chord.    At  the  foot  of  each  post  are  placed  cast  iron  shoes, 


bars  a  b  of  any  two  panels  equally  strained.  The  tension 
braces  and  chords  are  made  of  wide  plate  iron. 

A  device  for  cambering  the  bridge  is  shown.  A  series  of 
wedges,  ff,  are  intcri>osed  between  the  ndjacent  sections  of 
the  upper  chord  bars  x,  which  have  hipping  socket  bands  h. 
Ironists,  i  r,  extend  below  the  chord  d.    To  the  lower 


A  having  side  flanges./*,  and  bottom  flanges.  These  shoes 
take  the  feet  of  the  braces  d  and  the  heads  into  metal  caps 
A. 

An  abutting  block,     is  placed  above  the  pin  or  abutment, 
back  of  which  is  placed  a  sustaining  block.  4.    A  ledge 
piece,  r,  and  stay  bolt      complete  the  connection  of  these 
strings  tilso  are  applied  two  bent  bars,*/-.    A  cambering  parts.    The  block  k  has  a  series  of  steps,  ;' :».  which  receive 
chain,  mi  nop,  passes  under  the  posts  i  r,  which  are  pro-  the  ends  of  the  arch  braces  c  c,  which  extend  in  diagonals 
t  ided  with  friction  rollers,  and  is  secured  to  the  bars  X-  k.  successively  rising  above  each  other,  until  each  terminates  at 
It  will  be  seen  that  when  the  bridge  is  <ttml>ered  or  sprung  «ta  top  in  contact  with  an  intermediate  string  piece  in  con- 
 —  Uact  with  the  upper  chord  timbers. 

•CopyrUbt.ttW  I  (TO  BK  CONTINUED.) 
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CORRESPONDED OE. 

SHIP  BUILDING. 
FEKBrramo,  Mich.,  Dec.  7,  1883. 
Editor  Enoixferimc  News: 

I  am  glad  to  see  that  the  sobject  of  Teasel  build- 
ing ha*  found  its  way  into  Tour  journal,  but  I  ara 
sorry  to  find  Mr.  Haug,  or  the  printer  considerably 
off,  in  alrooat  the  first  paper.  See  "  Engineering 
Societies,"  page  411,  of  Enolneeeino  Nkws  for 
Dec.  S,  1882. 

In  the  fourth  paragraph  we  read  of  "  Extreme 
Proportion*,"  whatever  that  may  mean.  I  sup- 
poae  it  it  uf  a  class  with  "  magnificent  propor- 
tion*,'* '"  huge  proportions,"  "immense  propor- 
tions," "  stupendous  proportions,"  "enormous  pro- 
portions," etc.  All  of  which  terms  we  see  at 
times  in  the  papers,  but  as  Webster  nor  the  mathe- 
maticians givr  us  nay  Information  concerning  them 
I  am  at  a  loss  lo  understand  what  is  meant  by 
"  extreme  proportions." 

In  the  same  paragraph,  he  giTra  us  the  length 
of  the  vessel  In  term*  of  "  depth."  The  length  of 
the  vesMl  is  generally  given  In  terms  of  the 
breadth,  called  "  beams. h  If  he  had  said 
the  Teasel  was  over  11  beams  in  length,  he  would 
have  been  nrarcr'tbe  mark.  In  the  same  paragraph, 
loo.  he  tella  us  about  strengthening  the  vessel  in 
the  top  and  bottom  members  by  "doublings*  rukrs." 
If  he  bad  reference  to  the  fore  and  aft  course*  nf 
plank  or  plates,  be  should  have  uaed  "  strokes." 

But  further,  along,  we  find  "  stemport*  "  in  con- 
nection with  "  rudders,"  "  stems,"  et;.  What  does 
■  stein  port  s  "  mean  ? 

Nboattve  SUP.— I  are,  too,  by  other  journal*, 
that  the  ghost  of  "  Negative  Slip."  of  propeller 
wheels.  Is  still  tolerated,  and  even  professors  of 
engineering  presume  to  explain  it  and  tell  us  bow 
such  a  thing  ran  be.  This  absurd  idea  comes  from 
the  fact  that  engineers  have  not  yet  learned  how, 
th  rather  where  to  measure  the  pitch  of  a  wheel 
blade.  Tins  statement  may  Is*  deemed  a  broad  as- 
sertion, bat  It  is  too  true,  as  I  will  try  to  show 
satisfactorily.  And  in  my  efforts,  where  so  many 
others  have  failed,  to  lay  thia  ghost,  perhaps  I  may 
be  excused  for  bring  a  little  elementary. 

We  may  premise  that  this  property  of  "Negative 
Blip,"  so  called,  is  peculiar  to  that  class  of  wheels, 
having  a  "gaining  pitch,"  •'.  e„  one  in  which  the 
angle  of  pitch  Increases  from  the  leading  to 
the  trailing  or  following  edge  of  the  blade. 


the  Initial  pressure  of  the  blade  at  this  point  will 
be  aero.  The  intensity  of  the  pressure  will  In- 
crease from  C  to  A,  where  it  will  be  at  Ita  maxi- 
mum, for  at  this  latter  point  the  inclination  of  the 
blade  to  its  "  line  uf  motion  "  is  also  at  ita  maxi- 
mum. But  the  motion  for  all  points  in  this  curve 
being  the  same,  the  work  done  at  any  point  will 
be  as  the  intensity.  Tbst  is  to  (ay,  the  work  done 
by  any  elementary  helecoidal  area,  whose  section 
is  represented  by  the  curve  A  C,  may  be  repre- 
sented hy  the  area  of  a  triangle,  whose  base  is  at  A 
and  vertex  at  C. 

But  the  pitch  is  to  be  measured  at  the  center  of 
grantyof  the  work  (feme.  Moreover,  the  center 
of  gravity  of  the  urea  of  a  triangle  is  at  one-third 
of  the  height  of  the  triangle  from  the  hssc. 
Whence,  ter  art  to  measure  the  pitch  at  one-third 
of  the  distance  (  measuring  along  the  curve)  from  A 
to  C.  That  is  to  say,  take  the  arc  A  E  one-third 
of  A  C,  and  through  E  draw  the  secant  A  C,  inter 
scctingBC  produced  in  C.  Then  is  fit'  the 
actual  working  pitch,  corresponding  to  the  width 
of  the  blade;  it  is  this  pitch  that  deteimlcu  the 
motion  of  the  vessel ;  und  B  i ',  which  i*  generally 
called  the  actual  mean  pitch,  is  only  a  part  of  the 
same.  B  C,  too,  has  been  called  the  full  slip, 
but  it  is  now  seen  to  be  only  part  of  the  same. 

If  it  should  be  desired  to  And  the  pitch  of  the 
whole  wheel  from  that  corresponding  to  one  of  the 
blades,  we  must  bear  in  mind  that  the  line  A  B  is 
the  developed  arc  of  the  circumference  correspond- 
ing to  the  width  A  C  of  the  blade.  Then  dividing 
.1  II  by  8.1416,  the  ratio  of  circumference  to 
diameter,  we  shall  have  the  corresponding  diam- 
eter ;  and  dividing  B  Cat  B  O  by  this  diameter, 
we  have  the  nominal  pitch,  or  the  actual  pitch,  as 
the  case  may  be.   Or  by  formula, 

B  C  +  AB  ♦  8.14  =  the  nominal,  or  so  called 
main  pitch,  in  terms  of  the  diameter,  and 

B  O  riBt  8.14  =  the  actual  or  working  pitch 
intermaof  the  diameter.  "Negative  Slip"  will 
never  make  Its  appearance  with  this  pitch. 

In  the  case  of  what  la  called  "Negative  Slip."  "the 
line  of  motion,"  A  D,  runs  forward,  off  and  across 
the  curve  of  the  blade,  as  in  (Fig.  9).  This  comes 
from  giving  foo  much  curvature  to  the  blade.  The 
difference  between  the  pitch  of  the  forward  edge 
of  the  blade  and  that  cf  the  after  edge  is  made  too 
great,  causing  the  tangent  of  the  curve  at  C  to 
run  beAind  the  lineof  motion,  .4  D.  By  this  means, 
the  forwsrcl  part  of  the  blade  doea  negative  work, 
and  the  useful  work  is  thrown  upon  the  after 
portion  of  the  blade,  which  thus  propels  the 
vessel  in  spite  of  the  forward  part. 


Conceive  the  blades  of  the  wheel  to  be  inter- 
sected hy  a  cvlindrr  whose  axis  is  concentric 
with  the  center  of  the  shaft.  And  let  the  curvr 
A.  C.  (Fig.  ll  he  the  developed  intersection  of  the 
susme,  with  the  concave  or  working  face  of  the 
blade.  Then,  drawing  A  B  at  right  angles  with 
the  shaft,  and  B  C  parallel  with  the  same,  we 
huve  in  B  C  the  mean  pilch  (so  called)  corres- 
ponding to  the  width  of  the  blade.  BC  is  also 
the  length  of  wheel,  and  A  C  is  the  width  of 
'blade,  the  point  C  being  in  the  leading  edge,  and 
the  point  A  in  the  trailing  edge  of  the  same. 

From  C  set  down  C  D  equal  to  the  slip,  and 
Join  A  D.  Then  in  the  line  A  D  we  have  what 
may  be  called  the  the  line  of  motion,  tot  any 
point  in  the  curve  A  C  moves  in  a  helix,  which, 
when  developed  on  a  plane,  is  strictly  parallel  with 
this  lino. 

When  thia  curve  is  properly  designed  or  adapted 
to  the  pitch  of  the  blade,  the  tangent  of  the  curve 
at  C  will  be  parallel  to  lbs  line  A  D,  in  which  case 


EARTITWOKK  CALCULATIONS. 

SOCTH  PsTMIA.  It.  R.,  I 
Somxhset.  Pa.,  Dec.  IS),  18811.  )' 

EnrroH  Enuinkkwno  Nkws. 

In  severs!  numbers  of  your  paper  I  found  more 
or  less  practical  communications  about  rapid  cal- 
culations of  earthwork.  In  some  method*  the 
cross-sections  must  be  plotted,  in  others  diagrams 
are  proposed.  As  in  many  cases  the  estimates  are 
made  by  the  party  in  the  field,  the  carrying  of  the 
least  papers  possible  i*  desirable. 

In  "Winkler's  Vartriige  Qbrr  Eismhahnbau," 
I  found  some  very  practical  formulae  entirely  based 
upon  calculation,  and  I  suppose  not  generally 
knnwn  in  America.  Fig.  I  represents  the  cross- 
section  of  an  embankment. 


Ii  boa  been  thought  that  wheels  showing  the 
property  of  "  Negative  Klip,"  so-called,  were  vrry 
desirable,  but  it  is  an  erroneous  conclusion.  In 
deed,  they  are  to  be  avoided  as  we  would  shun  any 
other  wastrful  agent.  Kor,  besides  the  direct  lose 
of  power  in  the  negative  work  of  the  forward 
portion  of  the  blade,  we  And  undue  loss  in  the 
after  portion,  from  the  increased  obliquity  at  the 
point  where  useful  work  is  done.  Moreover,  such 
wheels  are  unnecessarily  wide,  thereby  absorbing 
■  Taat  amount  of  power  in  useless  friction  and 
disturbance  of  the  water. 

Many  other  serious  mistakes,  entertained  by 
eminent  engineers,  and  promulgated  by  the  book- 
makers could  be  enumerated,  but  this  paper  is 
already  too  long.  H.  C.  PejlRsoms, 

V.  8.  Inspector  of  Steam  Vessels. 


A  ■  center  height. 

A  =  height  of  triangle  B  E  C. 

a  s  slope  angle  of  embankment. 

ft  and  H  slope  angles  of  the  ground  right  and 
left  from  center  stake. 

A  BC  Dn  a  A  EF+  a  BFD—&.  B  EC. 

a  ABF=Hh-rh)xAa. 

a  E  F  D  =  4  (h  +  A  1  X  Dtf, 
Aa  =  (A  -f  A'  +  Fa)eot.  <«  Dd  =  (A  +  A'—  Fd)  cot.  a. 
Fa  =  Aatan.fi  Fd  =  Dd  tan.  ff. 

„     »■  +  *•   w=  »  +  » 

tan.  a— tan.  tan.  a+tan,  p 


Thus,  ,4<i 


irD=i 


(A  +  A")1 


i  (fan.  a  ■+■  fan.  (f) 
In  these  formulas  A  j  ■  and  a  B  E  0  are  constant 
for  each  formation.   We  remark  that  for  an  em- 
bankment a  +  slope  gives  a  +  tangent  and  a  — 
slope  a  —  tangent. 

Excavations  considered  as  reversed  embank- 
ments, we  must  also  reverse  the  signs  of  the  trans- 
verse slope  of  the  ground. 

In  emliankinent  a  —  transverse  slope  of  the 
ground  augments  ths  area,  thus  divider  in  the 
formula  must  dlmini«h,  in  consequence  the  tan- 
gent ft  negative:  in  excavation  a  —  transverse 
*|<>|e  of  the  ground  diminishes  the  area,  thus  di- 
vider must  increase  and  tangent  positive. 


Correction  in  quantitiet: 
In  your  number  of  Dec.  9.  Mr.  Hhunk  gives  a 
very  valuable  diagram  for  those  who  are  in  possrs- 
sion  of  other  diagrams  ami  tables,  reducing  trans, 
verse  ground  slopes  to  level  cuttings.  But  for 
those  who  follow  the  method  of  calculating,  the 
following  method  gives  a  very  close  result.  The 
prbtmoidal  content  between  the  sections  A  BC  D 
and  E  FO  H,  distance  /,  is  equal  to  : 

/ABCD  +  EFOH  _  Aob-j-edDV 
{  »  "  "«  ) 


Google 


ENGINEERING   NEWS  AND 


December  16,  1882. 


Generally  for  calculating  quantities  from  the 
arena  of  thecrua*  mttiori*,only  the  lint  part  of  the 
furmulit  is  taken.  We  get  thru  too  large  quantities 


by 


A  a  b 


dD 


Xl. 


.  In  plotting  the  crow-section*  along  tin-  name 
axis,  those  triangles  are  easily  calculated,  but 
also  without  plotting  we  come  to  a  ten-  close  re- 
•ult  in  neglecting  the  transverse  slopes  of  the 
ground  ami  considering  Ibe  sections  n  treprinid 
with  center-height  as  height. 

For  two  sections  with  center  heights  ft  and  ft 
and  slope  formation  n  we  get  for 

U£*S**t  the 

As  a  comparison  wr  have  calculated  an  embank- 
ment for  100  ft.  length.  24  ft.  roadway.  V(  slope ! 
transverse  ground  slop?  Id-,  center  heights  at  the 
end  10  and  80  ft.,  and  get :  By  using  Trautwlne's 
diagram  and  tables,  4,817  r.  yds.;  by  using  Traut- 
wine  ami  Shunks  diagram  of  I  verage  heigh  to. 
4.512  c.  yds.;  by  using  our  formula,  4,532  c.  yds.; 
by  calculating  the  quantities  from  the  end-section 
without  correction,  4,822  c.  yds. 

Yours  respectfully, 

E.  Thiaxqb,  C.  E. 


lie  in  their  native  beds  on  the  Hudson  River,  and 
hare  templets  cut  at  all  angles  for  them. 

R  Surra  Hkxby, 
Engr.  Clster  Co.  Division. 


pany'a  shops  and  stables,  the  railroad  station  and 
SO  house*  owned  by  tbe  company.    K.  A.  Uerget 


is  the 


DIFFICULT  EARTHWORK  MEASUREMENTS. 

Ulster  County  Division,  < 
New  York,  West  Shore  &  Buffalo  R«ilwa^ . ' 

Marumhoioii,  N.  Y..  Dae,  9.  } 

Editor  Esaismisa  News  : 

In  ray  article  of  Nov.  11  explaining  manner  of 
taking  measurement*  on  rock  work  under  diffi- 
cult conditions,  I  see  I  am  taken  severely  tolnak  in 
your  issue  of  Dec.  2,  by  Mr.  J.  C.  Isaaci.  assistant 
engineer  on  the  Yellowstone  Division,  of  the  North- 
ern Pacific  Railroad,  for  allowing  a  contractor  to 
work  a  cut  in  such  a  manner  as  to  break  back  of 
the  original  section  and  lie  shows  in  his  article  how 
he  doe*  and  would  work  a  rock  cut,  via.  :  in  hori- 
sont.il  courses,  and  by  using  a  templet  eoromence 
at  tbe  slope  stake  and  work  therefrom  to  grade. 
This  manner  of  working  a  cut  will  answer  very 
wall  where  conditions  are  the  same  as  on  Iuaci's 
cut  on  the  Yellowstone,  via.  :  soft  sandstone  inter- 
mixed with  clay;  where  he  can  define  the  ••  geolo- 
gical strata  for  cui'«ijicatton"  as  his  work  proceeds. 
But  there  is  a  Tart  difference  between  chalk  and 
cheese,  snd  let  ween  soft  sandstone  and  a  mixture 
of  clay,  worked  with  a  pick,  a  little  powder,  and  a 
shovel,  and  limestone  and  slate  rock,  classified  by 
the  Creator  as  very  so/ id  rock,  and  worked  entirely 
by  drilling  and  high  explosives,  as  along  the  Hud- 
son River. 

An  old  engineer  Just  returned  from  the  Yellow- 
stone Division,  who  has  been  on  that  work  for 
nearly  two  years,  in  answer  to  an  Inquiry,  writes 
m«  as  follows  : 

"  In  some  case*  the  bluffs  were  worked  with  a 
horizontal  base  from  the  top,  but  very  seldom. 
The  slope  originally  wr.a  V|  and  in  soma  case*  V£  to 
1.  and  wss  set  back  because  it  would  not  stand  st 
that  slope  to  If—  «j—  V.  and  in  some  cases  1  to  1. 
The  rock  is  a  very  soft  sandstone  and  in  one  stratum 
of  lignite  and  indurated  clay,  and  tbe  slopes  oan  be 
very  easily  worked  with  picks,  and  that  it  it  posai- 
ble  to  get  a  very  uniform  slope.  Considerable 
p  iwer  la  used." 

Mr.  Isaaci  says  a  contractor  should  receive  the 
moit  severe  censure  for  creating  gouges  back  of 
original  section.  Does  censuring  his  contractors 
on  the  Yellowstone  make  the  material  stand  at 
^  to  L  He  must  have  sworn  loud  at  54"  and 
damned  outrageously  when  it  bad  to  go  back  to 
1  to  1.  Would  the  latter  not  be  a  big  gouge  back 
of  the  original  slope  stake?  If  tbe  wisdom  and 
long-sighteduess  of  some  gouge  engineers  had, 
perhaps,  been  coupled  with  that  of  the  Ore  at  Su- 
preme  Architect  thousands  of  years  ago,  we  should 
have  hail  all  of  our  rock  latd  in  strata  standing 
at  If  to  1,  to  accommodate  railway  building,  and 
not  stand  at  all  angles,  as  He  has  seen  fit  to  plane 
it,  necessitating  great  gouges  and  set-back  of 
slope. 

Come  East,  Mr.  Isaaci,  and  stu/Jy  how  tbe  rocks 


La.  Vegas,  New  Mexico,  in  lat.  88'  88'  N„  long. 
105-  20  VV.,  on  the  Oallinas  River  is  in  the  middle 
of  a  broad  valley,  IS  miles  long  at  the  foot  of  the 
Rocky  Mountains. 

^ ^Settled  in  1844,  it  was  incorporated  as  a  city  in 
Water- works  were  built  in  1W2.  for  s  private 
one  on  the  Northern  Pacific,  from  Fargo,  west  SSpX"^ il^^i^KUrr  whU-h  revives  the 
through  Dakota,  about  8(1  miles  in  length.  drainage  of  U  square  miles  of  mountains. 

L.  M.  H.,  A  dam  of  timber,  stone  and  clay.  8  miles  from 


In  reply  to  query  as  to  the  longest  tangent,  I 
would  say  that  there  is  one  on  the  Camden  A  At- 
lantic R.  R..  in  New  Jersey,,  about  83  miles,  and 


University  of  Pennsylvania. 


THE  HISTORY  AND  STATISTICS  OF  AMERI- 
CAN WATERWORKS. 

BY  J.  JAMES  R.  CHOB9,  M.  AM.  ROC.  C.  X. 

(Continued  from  page  419.) 

(XXVXTTI.— RAOINAW  CITY. 
Saginaw  City.  Michigan,  in  lat.  48   23'  1  W„ 
;mg.  fil  57  r  W.  is  on  level  ground  on  the  Kagi- 


long 

naw  River. 

Settled  In  1822,  it  was  incorporated  as  a  city  in  _ 

1857.    Water  works  were  built  iu  1878  by  the  city  ™2. ^'^1" ™£ „*' U, "i 
after  plans  of  the  Hollv  Manufacturing  Company     f^"^**,0,? ' 
taking  the  supply  from  the  Saginaw  River  and      "  p^Sro  *n  t,  the 


and  350  ft.  above  the  city,  impounds  the  water  of 
the  stream.  There  is  on  tbe  shore,  a  crib  8  ft. 
wide,  filled  with  stone  snd  sand,  through  which 
the  water  posses  to  a  well,  whence  it  is  conveyed 
through  100  ft.  of  12-in  pipe  to  a  series  of  settling 
rtwervoirs  in  8  compartments.  100  by  28  ft.  Cast- 
iron  pipe  10  in.  and  8  in.  in  diameter  lead  to  tbe 
city. 

Distribution  is  by  12  miles  of  cast-iron  pipe  of 
from  8  to  4  in.  diameter  with  30  tin-  hvdrnnta  and 
300  tape.  Tbe  city  pays  $2,400  per  year  fur  use  of 
hydrants.  Service  pipes  are  reported  as  of  cast- 
iron. 

The  imputation  is  reported  as  8.000  in  1892. 
Tbe  capital  stock  of  the  company  is  $200,000. 
tie  works  have  cost  $110,000.  The 
1882  have  been  at  the  rale  of  ( 


pumping  directly  into  the  mains  by  four  piston 
pumps  of  9  in.  bore  and  24in.  stroke,  and  two 
10-ln  rotarv  pumps  for  fire  pressure,  driven  by  a 
Holly  steam  engine.  The  ordinary  pressure  is  45 
and  the  fire  pressure  AC  lbs. 

Distribution  is  by  2,4  miles  of  cast-iron  and  8.8 
miles  of  Wyrkoff  wooden  pipe,  of  from  16  to  4  in. 
diameter,  with  1S8  tire  hydrnnta,  311  gates  and  325 
taps.  Service  pipes  of  lead  and  of  Iron  are  used. 
The  popuUtion  in  1880  waa  10.535.  The  daily  con- 
sumption is  1,000.000  gallons. 
The  works  have  cost  1175.000.  Th. 


the  Superintendent. 

COCCXJtX.- 


rale  of  83,000  per  annu 
*  of  $2,000  per  annum. 
President  and  W.  S. 


by  the 


Walla  Walla,  Wai 

!'»..  long.  118-82  W„] 
Walla  Valley, 
Mountains. 

Settled  in  18C7.  it  waa  incorporated  in  18S2. 
Water-works  were  built  by  a  private  company  in 
1885,  taking  tbe  supply  from  springs,  the  water 
"  cted  in  two  reservoirs  holding 


debt  is  1150,000  at  8  per  cent,  interest.  The  ex- 
mm  in  1881  were  ♦10,087.10,  and  the  receipts, 

The  works  are  managed  by  a  Board  of  Com- 
missi "a  en. 

D.  C.  Dixson  is  the  Superintendent, 
ocxvxxvn. — TtmH,  o. 

•I  if!..  Ohio,  in  Ut.  41'  10'  N„  long.  84'  IS'  W„ 
is  on  level  ground  on  both  sides  of  tbe  Sandusky 
River.  Settled  about  1810,  it  was  incorporated  as 
a  city  in  1850.  Water-works  were  built  In  187V 
for  a  (irivate  company  by  the  Wiley  Construction 
Company,  taking  the"  supply  from  the  Sandusky 
River  and  pumping  directly  into  the  mains  by 
four  piston  pumps,  driven  hy  a  72-in.  turbine 
under  8  ft  head.  A  .dam,  2(0  ft.  long,  furnishes 
tbe  water-power.  There  are  also  two  directactlng 
steam  pumps  for  use  when  water  is  low. 


from  which  is  coUectci 
nded  about  240,000  gallons  each. 


Distribution  waa  at  first  hy  wooden  pipe,  for 
which  riveted  wroughl-iron  'pipe  has  since  been 
substituted.  There  are  H  miles  in  use,  of  from  10 
to  8  in.  diameter,  with  20  gates  and  250  tape. 
There  are  no  fire  hydrants.  Service  pipes  are  of 
wrougbt-lron.  The  population  in  1830  was  8.600. 
Tbe  consumption  is  not  known. 

The  capital  stock  of  tbe  company  is  |150.000. 
The  works  have  cost  8100,000.  The  bonded  debt  is 
185,000.  Tbe  expenses  in  1881  were  $1,800.  The 
reoeii>U  are  not  given.  J.  C.  Isaacs  is  Secretary 
i  and  J.  F.  Bowman  the  i" 


Itvdi 


-I1YDK  PARK.  VY. 

Park,  Vermont,  In  Ut.  44'  !»• 


N., 


long. 

72  40*  W.,  is  on  irregular  ground  on  the  Lamoille 
River,  which  furnishes  an  important  water-power. 

It  was  settled  In  1700;  but  the  village  baa  never 
been  incorporated.    Water-works  were  built  by 


The  ordinary  pressure  maintained  Is  50  lbe.  and  I  private  company  in  1W0.  after  plans  of 

itk  H ro  nraaciiro  Ml  (o  1  " "  lOS 


thp  or 


mil  by  a 
8.  Nile*, 


taking  tbe  supply  from  springs,  the  water  from 


i  by  II  miles  of  pipe  of  from  18  to  [  which"  is  ooovVred  to  ainf  through  the  village  by 


e  Ore  pressure  80 
Distribution  U  hi 

wrought  iron.    The  purnp  isorka  are  on  the  north  There  are  50  laps  and  no  fire  hvdrants.    Lead  aer- 

sMe  of  the  river  a  mUe  above  the  centre  of  the  vlce  pl_8  tttt.  ^    Tn<!  popZluU>B  in  lseo 

city.   The  river  is  crossed  by  a  18-in.  main  at  the  imv  ^  oonsumption  is  not  known, 
pump  nouw*.  una  n  13  m.  pip*?  nc»r  Uir  orntrt?  01 


the  city.    A  16<in,  mala  is  uTid"  down  Die  south 
shore  and  a  10-in.  main  down  the  north  shore. 

There  are  102  fire  hydrants.  50  gates  and  400 
taps.  The  city  pays  $80  per  year  each  for  86 
hydrants  and  $75  per  year  for  each  additional  one. 
S<irvics  pipes  are  of  wrought  iron. 

The  population  In  1880  was  7,876.   The  daily 
consumption  is  278,000  gallons. 

No  financial  statements  are  given.  Walter  Burn- 
ham  is  President  of  tbe  company,  and  M.  Scammel, 
Secretary  and  General  Manager. 

CCCCZZVlll. — KlCUatOXD  Fl'B.XACK, 

Richmond  Furnace.  Massachusetts,  in  Ut.  42* 
22'  N_,  long.  78*  28'  W.,  Is  on  both  sides  of  Centre 
Brook  on  Irregular  ground,  generally  sloping  to 
the  west  for  a  mile  to  8tockbridge  Ponds,  which 
are  780  ft.  above  sea  level. 

The  town  waa  settled  in  1780.  The  village  U  not 
incorporated. 

Water-works  were  built  by  the  Richmond  Iron 
Works  in  1882,  after  plans  of  William  E.  Petee, 
C.  E.,  taking  the  aupplv  from  Centre  Brook,  which  ., 

is  f«d  bv  the  Richmond  swamps,  1,170  ft.  above  |  and  28  gates.   Tbe  number  of  taps 


sea  level  and  1 '  £  mile,  above  the  point  at  which  tbe 
water  is  taken.  A  dam  100  ft.  long  and  8  ft,  high, 
of  sin ii-  rn.i-s.ti iv,  r.  urn-  .i  i'  s.-r»i.tr  of  1 .  .vre  area. 
A  chamber  6  by  12  ft.  in  tbe  dam,  is  filled  with 
grave]  and  charcoal  layers  between  wire  screens. 
Through  these  the  water  is  Altered  and  enters  a 
8-in.  cast-iron  maiti  leading  to  the  village.  4,000 
ft.,  with  a  fall  of  53  ft,  and  a  rise  of  40  ft.  at  a 
summit  on  the  route.  The  reservoir  is  about  20 
ft.  above  the  tops  of  the  highest  houses  in  the  vil- 
lage. There  is  also  %  mile  each  of  8-in.  cast  and 
2-in.  wrougbt-iron  pipe,  the  extreme  head  on 
which  is  90  ft.    Water  is  furnished  to  the  com- 


aption 

The  capital  stock  is  $2,400,  mostly  owned  by  the 
water  takers.  The  works  have  cost  about  $3,000. 
The  annual  expenses  and  receipts  sr  " 

Carroll  8.  Page  is  Secretary  and 
A.  P.  Sni alley  Oeneral  Manager. 

COOCIXX1I.— HAJUO.N,  cm. 
Marion,  Indiana,  in  lat.  8S*  42'  N.,  long.  89'  80' 
W.,  ia  on  level  ground  on  the  Miasissmewa  River. 

Water-works  were  built  by  the  city  in  1877  after 
plans  of  J.  D.  Cook,  C.  B>,  taking  the  supply  from 
a  well  25  ft.  in  diameter.  Tbe  brick  curb,  built 
on  a  timber  shoe,  was  sunk  28  ft,  into  a  stratum 
of  saturated  porous  gravel,  bv  excavating  from 
the  inside.  A  pipe  was  then  driven  42  ft.  through 
bard  pan  into  another  water-bearing  stratum,  the 
water  from  which  will  rise  18  ft.  above  the  surface 
of  the  ground. 

The  water  is  pumped  directly  into  the  mains  by 
a  Dean  duplex  steam  pump  with  18  in.  steam  and 
10  in.  water  cylinders,  of  14  in.  stroke. 

The  ordinary  pressure  is  80  lbs.,  and  fire  pres- 
sure 90  lbs.  There  are  8  miles  of  cast-iron  pipe  of 
from  12  to  4  In.  diameter,  with  44  fire  bydranta 

not  given. 

The  daily 


Service  pipes  are  of  galvanised  in 

The  population  in  1880  was  4,000. 
consumption  is  not  furnished. 

The  w  ,rks  coal  $?5,000.  The  bonded  debt  is 
$20,000.    Further  financial  statistics  are  not  given. 

The  works  are  managed  by  a  Board  of  3  trustees. 
Samuel  Hulley  is  tbe  Superintendent  and  B.  R. 
Norman  Clerk  to  tbe  Board. 

ccccxxxin.— rao*ASTO!t. 
Thomaaton,  Connecticut,  in  lat  41"  40'  N  .  long. 
78"  5'  W.,  ia  on  irregular  ground.   Originally  pert 
of  the  town  of  Plymouth,  it  was  set  off  in  1878 

Digitized  by  CjOOgl 
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and  named  after  Hit-  founder  of  the  village,  Selh 
Thomas,  the  clock  manufacturer. 

Water-works  were  built  by  a  private  company 
in  1880,  after  plana  of  W.  B.  Rider,  C.  F..,  taking 
the  aupply  from  a  amall  stream, which  receives  Ihe 
drainage  of  atajiil  2  aquore  rnilea.  A  dam  313  ft. 
long,  built  of  earth  with  a  rubble  niasoury  heart- 
wall,  form- a  storage  reservoir  of  871,  acre*  area, 
holding  80,000,000  gallonB,  at  918  It.  above  the 
village,  and  Ikj  miles  from  it.  A  filler  chamber  la 
constructed  in  the  dam  witli  sponge  and  charcoal, 
hut  iauot  entirely  satisfactory. 

A  10-ln.  cast-Iron  pipe  conveys  the  water  to  the 
village,  and  the  distribution  i»  by  5  mile*  of  east- 
iron  pipe  from  12  to  4-in.  diameter,  ami  1  mile  of 
wrought-iron  of  2  in.  and  I  in.  There  are  33  fire 
hydrants,  28  gates  and  140  taps.  The  town  pay* 
$800  per  year  for  ure  of  hydrants  Service  pipes 
are  of  galvanised  iron. 

The  population  in  IS*)  waa  2»0fr.  Tlie  consump- 
tion  i»  nnt  known. 

The  capital  stork  of  the  company  ia  $30,000. 
Trie  works  have  coat  $39,000.  No  f  urilier  financial 
statements  are  given. 

W.  T.  Woodruff  ia  Secretary  and  Treasurer  and 
Nelaon  Bennett,  Superintendent. 
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Abilene.  Knnana,  in  lat.  88'  33'  N.,  long.  97 
W\.  ia  on  level  ground  on  Smoky  Hill  River. 

It  was  settled  in  1888.  Water -worka  were  built  in 
Uri2.bv  a  private  company  .afler  plana  ofMr.O.  Or- 
too.taking  the  supply  from  a  well  20  (t.  in  diameter 
and  40  ft-  deep,  in  porous  saturated  gravel.  The 
wbUt  ia  pumporl  directly  into  the  mains  hv  a 
Oaskdl  duplex  engine  of  L0O0.O0O  gal  Ions  capacity, 
cousiructed  by  Ihe  Holly  Manufacturing  Co.  The 
ordinary  pressure  is  80  lb*,  and  the  lire  pressure 
80  lbs. 

Distribution  ia  by  1  mile  of  cast-iron  pipes  of 
10,8  and  A  in.  diameter,  with  17  fire  hydrants  and 
4  galea.  The  number  of  tana  ia  not  given.  The 
town  pays  $100  per  year  for  each  hvdrant.  Service 
pipes  of  lead  and  of  iron  are  used. 

The  population  in  1 880  was  2.700.  The  daily 
consumption  la  not  known  yet. 

The  capital  stock  of  the  company  is  $.10  IXs>. 
The  works  have  cusl  123.000.  The  tainded  debt  ia 
$23,01X1.  The  expenses  have  ao  far  been  at  the 
rate  of  $1,880  and  the  receipts  $3,700  per  year. 
J.  E.  Bonehrake  is  President  and  Superintendent. 

orjocnxT. — : .  in  »,  t«.  y. 
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bottom,  with  flexible  joints,  to  the.  pump  house, 
whence  it  is  pumped  directly  into  the  mains  by  a 
Perkins  pump  of  8-in.  water  and  14-iu.  steam  cyl- 
inders, of  12-iu.  stroke.  Its  nominal  daily  capacity 
ia  2.000,000  gallons.  The  ordinary  pressure  is  73 
lbs.  and  tire  pressure  11311m.  at  trie  pumps.  The 
highest  ground  in  the  village  is  87  ft.  above  the 
lake. 

Distribution  ia  bv  7.0  miles  of  cast-iron  pipe  of 
10  to  4  in.  diameter,  with  33  lire  hydrants  and  47 
gate*.  The  number  of  laps  is  not  given.  Service, 
pipes  are  of  lead. 

The  population  ia  1,100.  and  Die  daily  consump- 
tion 35,000  gallons. 

The  works  have  cost  $49,000.  The  bonded  debt 
is  at  6  per  cent,  interest  The  receipts  for  t8e3 
were  $800:  expenses  not  given. 

John  Patrick  is  tint  Superintendent. 

CXXX7XIXV1L— LONOatOXT,  COL. 

Lnngmnnt,  Colorado,  lu  lat.  40  N.  long.  103' 
W.,  un  the  St.  Vram  River,  is  on  undulating 
ground,  with  a  gentle  slope  to  the  eastward. 
Settled  in  1870,  it  waa  incorporated  as  a  town  in 
1873.  Water-works  were  built  in  18^2,  by  the 
town,  after  plans  of  Daniel  Ransom,  taking  tin- 
supply  from  the  St.  Vrain  River,  which  receives 
the  drainage  of  (be  Rocky  Mountains  and  the  base 
of  Pike's  Peak. 

A  well  ia  sunk  on  the  river  bank,  9  miles  from 
the  town.    From  tin 

n  few  feet,  and  from  this  a  filter  culvert  ia  laid  und< 
the  bed  of  the  atream.  It  ia  a  atone  box  culvert. 
2  fl.  wide  and  1  ft.  high. covered  with  3  it  of  sand 
and  gravel.  From  the  well  the  water  is  conveyed 
8  miles  in  a  8-in.  wrought-iron  pine  to  a  reservoir 
nr  cistern,  in  excavation  with  brick  walks  and 
floor,  holding  885,000  gallons  at  112  ft.  above  the 
town. 

Distribution    ia    by   4  miles  of  special 
wrought-iron  pipe  of  8  in.  to  "  ' 
3D  fire  hydrants  an 
and  the  dully  com 
Service  pipes  are  of  galvanised  iron. 

Tin-  population  in  IS80  was  800.  and  in  1882  waa 
1,300.  The  works  have  cost  $83,090.  The  bonded 
debt  is  $20.01X1  at  8  per  cent,  inters  s«. 

The  works  are  managed  by  the  trusters  of  the 


The  detailed  coat  of  the  work  waa  as  follows: 
Jutufsruica— 

10 1  Ota  Dips..  111,336 aa. 

Special  oaatlnjcs   


I,  I  Sa  11,,  „f  I 

L  awl  lbs,  oakum  

I  (ales  and  air  cocaa  

Frelirht  on  pipes,  states,  lead,  etc  . . 

t'.irtjqp* of  k*i-*.  sir   

Ulatrtbuuas  pipe,  on  Has  


I7«,a 
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,oxi.a» 

31  DO 


Tol.l  matrrlah 


.-  118,011:17 


Ut-t-nlllag. 

a  I  pea  

valves,  etc 


j  i  ,mr?  *i 


Total  ml  tit  pipe  laid . , 
t^tnd  rfamay-ra  on  pipe  I 


Dam  asH  iiet'rvotr— 
Fr-sihl  « 


li.oos.ss 
slii  .:.-i~. 

AtiOft 
J37.00 


Servict  Ptu*— 
auo  ft  of  1  In.  pipe  akm*  builduig.wlth  slops,  etc. 
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(TO  BE 


The  receipt  of  statistics,  as  follows.  Is  acknowl- 
well  an  8-in.  pipe  ia  laid  for  edged  with  thanks:  From  B.  R.  Norni&n.  Clerk  to 
Water  Board,  statistics  of  Marion.  Ind.,  water- 
works. From  Lieut.  R  I.  Hoxie.  U.  S.  A.,  Report  of 
work  on  Washington  Aqueduct,  June  30, 1881.  From 
J.  I.  Fisher,  statistics  of  Tiffin.  O. ,  water-works. 
From  J.  C.  Isaacs.  Secretary,  statistics  of  Walla 
Walla,  Waah.  T.r.  W.  W.  From  J.  E.  Bonehrake, 
President  Water  and  Gas  Co..  statistics  of  Abilene, 
Km..  W.  W.  From  A.  F.  Matlock.  City  Clerk, 
*l  litional  notes  regarding  MuU-nvili.-.  Ql,  W.  W. 


Urrht 
.  with*  1 
30  gates.   The  number  of  taps 
mptinn  can  not  be  given  yet 


COT0XXXV1U.— WKSTKHN  N.  C.  IN9ANK  AHVLVIt. 


8  in  diopter  wi h<  From  G-  W  UoWl,T,•  c-      Report  of  Water  Com- 
*  miitce  of  Lebanon,  Pa.,  November.  18S3.  From 
Nelauu  Bennett,  Huperintendent  statiaticxof  Tbom- 
aston.  Conn.,   W.  W.    Frxnn  Ia-onard  Treman, 
President,  statistics  and  water  rates  of  Ithaca,  N. 
Y„  W.  W.   From  John  Patrick,  Superintendent, 
statistics  of  the  Parkdale.  Ont..  W.  W.  From 
of  the  I-ongmont.  Col.. 
S.Cassin.C.  E„ 
Del. 


Ithaca.  Now  York,  in  lat,  42  30-  long, 
Sty  W.,  in  a  vallev  at  the  head  of  Cayuga  u 
surrounded  on  time  aides  by  billa  from  400  to 
1.4*  0  ft.  high,  ia  built  partly  on  tlie  fiat  and  parity 

on  the  hillsides.  It  is  the  seat  of  Cornell  Universe  ?v<"r.t'f  l,,e  Asylum 
ity.  Srttlrd  in  171*9,  il  was  incorporated  in  1821. 
water- works  were  built  by  a  private  company  in 
1872,  after  plana  of  Isaac  S.  Caaain,  C.  E.,  taking 
the  aupply  Irurn  Buttermilk  Fall:  Creek,  which  haa 
a  watershed  of  10  square  miles. 

At  8  miles  from  the  village,  and  500  ft,  above  it, 
a  darn  of  cribs  of  white  pine  timber,  filled  in  with 
small  stones,  grouted  with  cement  forma  an  im- 
pounding reservoir  holding  10,000,000  gallons. 
The  water  from  this  flows  down  the  bed  of  the 
atream  for  one  mile  to  another  and  similar  dam. 
313  ft.  above  the  village,  where  1,500,000  gallons 
are  impounded.  Some  of  the  higher  parts 
of  tbe  village  ure  supplied  directly  from  this 
reservoir.  The  main  supply  ia  conveyed  3  mile* 
by  an  8-in.  cast-iron  pipe  to  the  distributing 
reservoir,  which  is  148  ft.  above  tlie  village 
and  holds  1 .850,000  gallons.  It  is  on  a  side  hill,  on 
rock  foundul ion,  and  built  of  atone  mascinrv,  hiid 
in  cement,  lined  with  brick  and  backed  un  the  out 
aisle  with  earth,  supported  by  a  stone  retaining 
wall.  The  bottom  is  covered  with  18  to  24  in.  of 
concrete. 

Distribution  is  by  10  miles  of  coat-iron  pipe  of 
from  90  to  4  in.  diameter,  with  S3  fire  hydrants 
and  110  gates.  Tlie  number  of  taps  is  not  given. 
The  village  pays  $73  per  \  ear  for  each  hydrant. 
Service  pipes  are  of  lead  and  of  galvanized  iron, 
the  latter  being  principally  used  now. 

The  population  in  1880  was  9.140.     The  doily 
consumption  is  not  given. 

Tha  capital  stock  of  the  company  is  $100,000. 
jIm  works  have  cost  $138,000.  Tbe  bunded  debt 
is  $38,000  at  8  per  cent.  No  further  financial  sta- 
tistics are  given. 

Leonard  Treman  is  President  and  E.  M.  Treman  1 
Secretary. 

COCCXXXVI. — l-AKKDALE,  (J XT. 

Parkdale,  Ontario,  Canada, in  lot.  13"  39'  N.,  long.  J 
T9'23'  W.  is  ou  ground  gently  sloping  to  the  shore  of 
Humber  Bay,  Lake  Ontario.  It  was  incorporated 
as  a  village  in  1879.  Water-works  were  built  by 
the  village  after  plans  of  Walter  P.  Huron,  in  1881 
-82,  going  into  operation  in  March.  The  supply  is 
taken  from  Lake  Ontario.  A  double  crib  or  12-ln. 
timbers,  40  ft.  square  outside  and  30  ft.  inside, 
with  tbe  intervening  8  ft.  filled  with  gravel,  is 
sank  in  the  lake  in  18  ft.  water, 
i  from  the  interior  well  of  the 


The  Western  North  Carolina  Insane  Asylum  has 
been  ill  course  of  ennntructiun  sines-  1878,  near 
Morgantown.  in  lat.  85"  43'  N.,  long.  81'  40'  W. 

The  water  aupply  was  provided  for  in  1878  by 
works  built  alter  the  plana  and  under  the  pup'.'rin- 
tendrnce  of  Roger  P.  Atkinson,  C.  E.,  the  engi- 
Thc  supply  is  prucured  from 
Black  Fox  Branch,  a  tributary  of  lbe  Catawba 
River,  4.7  miles  from  the  institution. 

Acrnse  a  gorge  in  the  mountains  a  dam  80  ft. 
long  and  8  fl.  high  was  built  of  coursed  nibble  ma- 
aonrv,  on  a  footing  of  concrete  2  ft.  thick  onrl  2 
ft.  below  the  bed  of  the  stream.  The  dam  Is 
backed  with  heavy  rip  rap.  Earth  embankments 
extend  the  dam  at  each  end.  From  a  chamber  in 
the  dam,  3  fl.  square,  one  8-in.  pipe  is  laid  into  tbe 
reservoir,  and  another  8-in.  pipe  conveys  the  water 
to  tbe  Institution.  The  pipes  are  of  east. iron. 
The  storage  reservoir  holds  100,000  gallons,  at  175.5 
It.  above  ihe  Asylum. 

The  pipe  was  laid  following  the  undulations  of 
the  surtaer,  but  nowhere  rising  above  the  hydrau- 
lic grade  tine.  Air  cocks  are  placed  at  summits 
and  I: low  oils  at  depressions.  The  lowest  point  is 
200  ft.  below  the  reservoir.  Tlie  pipe  trenches  were 
only  'J'  ,  ft.  deep  ordinarily.  Nu  sleeve  connections 
were  made,  but  cloaiugs  were  mode  by  springing 
in  the  piis\  There  were  3  lbs.  of  lead  ami  lbs. 
oakum  used  per  joint.    Except  on 


W.  W. 


A  WALL  STREET  MAGNATE. 


>n  verv  steep  lii]]- 

od«a  the  ireDche's  were  kept  "open  until  the  pipe 
was  completed  and  tested  under  a  bead  of  water. 
Tbe  conditions  under  which  tins  work  was  execu- 
ted, in  a  wild  and  remote  region,  render  the  de- 
tails of  its  cost  of  interest.  Common  labor  was  had 
for  00  and  73  ceuts  per  day  and  ratified  labor  for 
$1.30  to  $3.   The  most  economical  distribution  of 
la  lair  in  Laying  tlie  pipe  wis  as  follows : 
1  man  in  front  making  rests  for  end  of  pipe. 
3  men  handling  and  laying  pipe  in  place  in 
trench. 
3  men  calking  oakum. 

1  man  preparing  oakum  in  rolls. 

2  men  rolling  and  preparing  clay. 
1  man  putting  clay  on  Joints. 
1  man  taking  off  clay. 

3  men  melting  lead. 
3  men  calking  lead  j-rints, 
1  man  cutting  off  projecting  lead. 
18  men  in  all,  who  would,  after  the  pipe  was  dis- 
tributed alongside  of  trench,  lay  130  to  ISO  pipe,  12 
ft.  long,  in  10  hours. 

The  distribution  of  the  pipe  along  the  line,  with 
on  overage  haul  of  8  miles,  coat  81.73  per  2,'J00  lbs. 
The  minimum  daily  yield  of  the  atream  la  318, 


The  water  is  |  000  gallons,  and  the  reservoir  holds  100.000 gallons,  mated  at  over  one  thu 
crib  through  a  [  T|je -Rapacity  of  ■dujehorge  of  the  pipe  is  said  to  be  and  would  rroirthb^be 


Business  in  tbe  Wall  rtrrel  commission  oflices  is 
dull,  yet  there  Is  at  least  one  man  who  always 
makes  money  in  the  stteet;  but  then  lie  is  an  ex- 
ceptional being,  and  his  resources  are  unfathom- 
able. That  man  ia  the  Hon.  ftutmll  Sage.  His 
main  Income  ia  from  the  sale  of  privileges.  Never 
mind  how  dull  the  market  may  be  or  which  way 
it  goes,  there  are  always  people  willing  to  buy  puts 
anil  calls  as  a  protection  against  big  losses,  and 
Uncle  Russrll  is  always  ready  to  sell  them,  es- 
pecially If  the  broker  is  a  man  of  the  world  and 
treats  him  nicely.  Tbe  other  day  one  of  them 
promised  a  customer  to  buy  for  him  a  ninety <lav»' 
put  on  200  ah  ares  of  Wabash  preferred  at  48.  The 
stock  waa  selling  at  54,  and  the  broker  thought  bo 
was  sure  to  get  it.  But  Mr.  Sage  happened  to  be 
in  one  of  his  close-fisted  moods  and  would  not  sell 
it  above  43.  The  broker  allowed  him  two  brand- 
new  hundred  dollar  bills.  But  nothing  seemed  to 
work. 

"  I'll  tell  vou.  Mr.  Sage,  what  I  will  do.  ID 
give  you  $200  in  cash  and  send  to  your  house  a  ten- 
gallon  keg  of  Bass'  ale  for  yourself  and  a  banket  of 
flowers  for  Madam.  You  would  really  oblige  mo 
by  wiling  that  put.  I  promised  to  get  it  for  a 
good  customer. 

"  Never  mind  tlie  flowers,"  answered  tbe  old 
gentleman,  somewhat  leas  harshly  than  be  bad 
spoken  before — "Never  mind  the  flowers.  I  don't 
want  no  flowers.  Send  me  something  else.  Send 
me  a  gallon  of  good  Keystone  whisky.  You  know 
where  to  send  it — 308  Fifth  avenue.  Give  me  that 
money  and  go  and  make  out  the  put." 

The  broker's  commission  was  onlv$10,  while  bis 
bill  for  the  keg  of  Ban  and  the"  demijohn  of 
whisky  waa  $15.83;  but  be  was  delighted  at  being 
enabled  to  accommodate  his  customer.  When  the 
bargain  was  afterward  related  at  Delmonico'a 
another  broker  retorted:  "  Why,  there  is  nothing 
new  in  that.  I  bave  been  keeping  tbe  old  fellow 
in  groceries  for  two  or  three  years  past.  But 
there  is  one  thing  to  be  said  about  Sage.  If  you 
spend  a  dollar  on  him  you  are  almost  sure  to  make 
$10,  and  if  you  spend  $11 
if  anybody  had  the  pluck  "to  spend  i 
and  buy  him  a  horse  or  something  c 
would  make  his  fortune,  provi 
not  jump  the  game  after  he  got  the  horse.' 

Mr.  Sage  is  supptMeil  to  be  worth  $2O,Wr0,0CO. 
and  his  fortune  haa  been  accumulated  solely  by 
tbia  kind  of  strict  personal  attention  to  the  details 
of  all  business  transactions.  He  is  one  of  the 
thirty  New  Yorkers  whose  joint  wealth  is  esti- 
thousand  millions  of  dollars, 
be  still  larger  were  they  all 


10  you  make  $400.  I  think 
ck  to  spend  a  few  hundred 
thing  of  that  sort,  lie 
video  the  old  man  did 
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EDITORIAL  ANNOUNCEMENTS. 

Terms  or  Owbacrtpllon.   To  thr  rniW  BUM  six) 
Canada  *4  per  annum,  tncluilinr  posts*.;  nil  part*  n< 
"Mo  adnuw*    Remlilsa«v*  at  Urn  risk 
-.  tiakwa  mod>  t>i  imMrml  letter  or  by 
t  or  I".  0.  onW,  payable  lo  tin.  IL  Fsosr. 


amino. 

Correspondence  upon  subjects  whtch 
to  lbs  province  of  toil  losmal  b  solicit* 


la  order  to  woanlltt  such  of  oor  rulwcrlbers  at  may 
wlfh  to  subscribe  for  other  perlodHal.  we .  ffrr  lbs  following 
terms:  W.  -III  »~hI  bimnMniiKniiiimllmM 
resular  subncilptlon  prior.  »4  00,  ...J  lb.  following  .1  toe 
odiini>>c.»t  |ir..:e«£ivrii: 

Atlantic  Monthly    94,00 

Century  Mmrsrlne   Uio       4 .00 

Harper  .  Marsala*.     330  4.00 

Harpers  Weekly   3S6  400 

Harpers  Bear    S.SS  4.00 

ttarnsr.  Youuk  People  weeklyl   Loo  Ut 

Popular  8de»e>  Monthly   4.SS  0,00 

BM.  Nlcholns  NirulK    2.fc6  3.00 

Journal  of  lb.  Franklin  Institute     40U  OOn 

Van  Siwua'i  Mngailn*   4.00  0.00 

Nert  b  America.  Renew   4.00       0  00 

Sanitary  Kntrlneer   2.7R  aou 

Railroad  Gawue  I new  subs,.     aso  4-20 

ireaaaabi)  3IKI  4.90 

Aawriraa  Architect  ,  AjOO       ft 00 

Holnntulc  Americas   3.00  3.Z0 

OsrOoatfasat    SJ»  4.00 

The  pnnrtj-sl  change  In  the  shove  "cures  from  thews  of 
UM  reason  m  lo  tbet  of  lb.  tVnl.r>  whah  ban 

advanced  Its  trade  price  c,  -rn>*|>.  -nding-lr-  Our  purpose  Is  to 
bring  lb*  irsdr  of  ourmbecrlberi  luto  lids  offlr.,  snd  to  do 
tliL»  we  ate.  the  olubblnr  )■  urnals  at  trade  price  and  we 
add  fir.  cents  to  pay  for  sump*.  MuUlooerv  and  time  Is 
handling  tbe  builorsa  We  wish  It  understood  Uisl  we  wis 
ejtlentl  llils  arrswa.m.nl  to  any  deored  Journal  In  the  foiled 
Etales.  io  thai  uur  suhwrit»r«  need  not  |isy  snv  attention  lo 
tbe  claims  of  sobrltors.  who  cstinot  off  or  any  better  terms. 
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NOTICE  of  mtmxog. 

Am»»  a*  StwrncrCmi  Exorsuss.  Ill  Kaal  Tweoly 
tblrd  strret.  Nee  York  Tbe  tnirtletb  snnual  meetli.e  of 
the  ioc4ety  will  he  brltl  In  N.w  Y.iek.  imi  Wednesdsy,  Jan 
1?,  lt(<t.  at  10  4.  at.  Tbe  annual  reports  will  he  presented, 
offlcun,  tor  tit.  .nsuh'tr  year  elected,  time-  and  plnm  for  tbe 
nrxt  annual  cotavenlVn  eonsideret).  pnTjwieed  amendmenU 
to  In.  c  nstltulloo  illvcuased,  aod  other  IiusIii.mi  transacted 
Arrsnwenieols  f>4r  Jso.  17  and  Id  will  be  perfii-ted  by  a  mm 
sboiT'days!3'0"  ***  ^  ^  V™*"*  at  tbe  mortlncs  on 

'•  Excavat.no  Wet  Material  ry  IItoracuc 
PROCR8U"  u  llie  subject  of  Ihe  poper  read  before 
tbe  last  meeting  of  the  Wenlrrn  Society  of  Eo- 
.  C.  " 

I  Latimer  of  the  Intcraatimuil 
for  Preeervinn  Weigbls  an  I  Mrasnrrs, 
•UTS  that  »  Tbe  object  of  our  amtucUtion  is  to  pre- 
serve the  records  of  the  posl.  in  our  hereditary 
weights  and  measures,  and  hy  diKgini;  into  tbe 
moDumeDts  ot  the  past  to  iindcratiind  the  origin 
of  the  weights  and  measure*  that  wo  hare.  In 
this  investigation  we  are  led  into  thr  subject  of 
races  and  nations,  and  it  opetin  uur  of  the  widest 
fltlds  of  investigation  and  research.  We  claim 
that  the  treat  pyramid  of  UhUeh  holds  within  it 
-be  whole  subject  of  the  w..  jgliU  and  lueasures  >f 


the  Anglo  Saxon  race,  and  our  investigation*  are 
in  that  direction  at  pre**nt.  We  believe  that  it 
not  only  holds  this,  but  also  an  epitome  of  all  the 
sciences  known  to  the  race  of  man.'* 


BOGUS  INVENTIONS. 

Letters  patent  protect  two  classes  of  individuals 
occupying  the  extremes  in  tbe  inventing  world. 
First,  Ihoae  who  study  a  subject  with  the  Intention 
of  honestly  improving  it;  second,  those  who  study 
the  movements  of  the  first  claws  and  steal  every- 
thing they  cun.  All  booor  is  due  to  the  honest 
man  who.  by  palleutexperimrming,  close  applica- 
tion, deep  study  ond  much  expenditure,  produces 
a  device  destined  to  make  more  subservient  tbe 
force*  of  nature.  Thia  man  makes  himself  famil- 
iar with  what  has  been  accomplished  In  the  |»r- 
ticular  branch  to  which  he  is  .\  voting  his  alten- 


The  idea  of  making  practical  tests  and  carefully 
experimenting,  and  working  from  a  few  disjointed 
ideas  up  to  a  completed  whole,  expending  time 
and  money  with  but  one  object  in  view,  never 
enters  their  heads:  and  if  an  hottest  ambition, 
seeking  a  place  of  lodgement,  should  stray  in,  I  ho 
uncongenial  surroundings  would  i 
all  its  Are. 


Wr  cannot  Ihrow  our  glance  to  any 
point  in  the  civilised  world  without  meeting 
overwhelming  evidences  of  his  unremitting  labor. 

The  deepest  contempt  should  be  manifested 
toward  the  second  class,  which,  we  are  sorry  to 
say,  is  much  loo  numerous.  This  class  moy  be 
further  divided  into  those  who,  becoming  md- 
denlv  convinced  that  they  have  an  all-important 
machine  or  even  a  single  part  of  a  machine.  nn<h 
to  tbe  patent  office  for  protection.  In  the  major- 
ity of  cases  these  devices  have  not  been  practically 
tested,  nor  even  theoretics  lly  demonstrated,  their 
are  only  gurwd  at  and  the 
that  they  might  be  of  use  in 
some  part  of  a  work,  has  led  the  seeker  after 
"  royalty"  to  protect  them.  The  second  division 
steals  the  work  of  the  honest  inventor.  The 
sntaJluess  and  apparent  insignificance  of  these 
things  never  effect  tbe  teal  of  the  pirate.  His  at- 
tentions are  given  to  the  big  and  tbe  little ;  some 
times  the  latter  is  preferred. 

From  these  simple  facta  has  arisen  the  holy  hor- 
ror in  which  every  honorable  member  of  the  pro- 
feasion  holds  these  people,  and  Ihe  dread  he  baa  of 
showing  the  result  of  bis  work  before  be  has  filed 
his  claima  for  fear  his  idea  of  a  boll  of  peculiar 
construction  may  be  stolen.  Tbe  thief  knows  that 
a  machine  which  would  do  that  particular  work 
succeaaftilly  would  be  valuable ;  he  also  knows 
that  peculiar  bolt  la  vital ;  consequently,  if  he  can 
control  the  use  of  the  bolt,  he  hat,  practically,  the 
controlling  use  of  the  whole  thing.  The  only  re- 
dress is  now  in  the  courts,  and  as  the  choice  be- 
tween the  thief  and  like  royalty  and  the  lawyer 
and  bis  fee  is  about  even,  a  compromise  brfirctcd, 
and  tin  peculiar  lull  has  made  the  fortune,  not  of 
its  creator,  but  of  its  owner. 

Thr  holders  of  patented  devices,  which  have  not 
been  recognized  as  undoubtedly  the  best,  pursue 
two  courses  to  obtain  the  approval  of  their 
machines,  either  in  works  of  great  magnitude  or 
wl  ore  they  are  of  such  a  high  character  as  to  make 
a  reputation  for  any  article  used  In  their  construc- 
tion. One  is  in  the  case  of  work  let  by  contract 
{ to  have  thr  device  adopted  by  the  promotcTA  and 
made  compulsory  by  the  specifications.  But  fail- 
ing in  Ibis  the  patentee  goes  to  the  suooesaful  bid- 
der  and  tries  to  bargain  with  him  for  tbe  use  of 
his  Invention.  We  were  informed  of  an  instance 
this  week  where  a  contract  had  been  let  for  a  cer- 
tain numtwr  of  cars,  tlte  specifications  being  very 
carefully  drawn.  Two  men  holding  patents  and 
having  failed  to  influence  those  in  charge,  posted 
off  to  tlte  builders  the  instant  tbe  award  was  made 
public. 

Fur  these  many  reasons  projectors  and  builders 
are  very  loth  to  publish  detailed  drawings,  or  even 
complete  descriptions  of  their  devices  before  the 
whole  thing  has  been  put  in  working  order,  and 
they  are  very  careful  tn  whom  they  even  hricfiy 


Oite  Ibis  class  of  inventors  the  merest  inkling 
that  you  are  trying  to  do  certain  thing*,  which  if 
succe-sful  will  pny,  ond  they  will  file  claims  on 
every  possible  method  and  every  detail.  They 
work  on  thr  principle  that  1  lu-  device  may  possibly 
be  a  part  of  your  own.  and  if  so,  and  you  con  not 
"  you  are  at  their  men  y. 


A  HYDROGEN  GAS  COMPANY. 

The  Equitable  Gas  Com  puny  has  asked  permis- 
sion of  tbe  Gas  Commission  of  this  city  to  erect 
works  and  lay  mains  under  the  streets.  They  will 
agree  to  furnish  gas  of  not  lews  than  23  candle 
power  at  a  rate  not  exceeding  $3  per  thousand  to 
private  consumers,  and  $16  per  lamp  for  street 
lumis.  burning  8,«8.ti  hours, 
feet  per  hour  ol  a  pressure  of  one  inch, 
pony  was  incorporated  March  ».  1882,  with  a  co.pl- 

The  President  of  tbe  company  stated  that  pure 
hydrogen  gaa  would  be  used,  and  that  the  method 
of  manufacturing  it  cheaply  was  Invented  by  tho 
late  Teasle  Da  Motay. 

The  calorific  properties  of  hydrogen  are  greater 
than  those  of  any  other  substance  ;  when  carbur- 
eted it  furms  an  illuminant  of  great  brilliance, 
and  the  products  of  combustion  are  harmless.  Ow- 
ing lo  tbe  many  uses  it  could  be  |»ut  to.  almost  in- 
numerable have  been  the  efforts  to  produce  it  in 
large  quantities  ond  at  a  comparatively  small  cost. 
Tbe  most  general  plan,  and  one  which  has  at- 
tracted attention  for  yean.  Is  the  decomposition  of 
wsterby  bringing  it  in  contact  with  a  substance 
having  a  strong  affinity  for  the  oxygen,  thereby 
liberating  Ihe  hydrogen.  Nearly  all  tbe  cheap 
compounds  in  which  hydrogen  appears  as  an  ele- 
ment have  been  experimented  upon  with  only  this 
object  in  view.  Bo  far  the  cost  of  obtaining  tbe 
gas  has  been  in  exress  of  the  value  after  obtained, 
snd  for  this  reason  the  devices  I 
tion,  although  procurable, 

The  Equitable  Company  propose  to  obtain  hy- 
drogen by  the  decomposition  of  stent 
hydro-carbon  in  contact  with  highly 
A  nearly  pure  gas  con  be  obtained  in  Ibis  way.  and 
after  having  been  carbureted  gives  an  Illuminat- 
ing power  of  from  80  to  50  candles.  In  this  pro- 
cess no  loss  is  owiudoned  in  the  lime,  as  it  is  being 
continually  revivified  by  beat.  The  surcrn  ot  the 
plan*  depends  entirely  upon  the  cost,  and  aa  it  io 
the  first  attempt  upon  an  large  a  scale  to  utilize 
hydrogen,  every  step  wiU  be  watched  with  keen 
interest,  should  the  city  grant  them  the  privilege. 

Some  years  since  it  was  proposed  to  obtain  hy- 
drogen by  passing  steam  through  ooils  of  pips 
containing  small  pieces  of  iron.    An  oxide  of  iron 


found  that  the  oxygen  bestowed  its 
erally  on  the  conducting  pipes  as  it  did  on  the  re- 
fuse iron, and  renewals  were  loo  frequently  needed. 
Although  the  plan  worked  admirably,  the  running 
expenses  were  out  of  oil  proportion  to  the  benefit 
derived,  ond  the  idea  was  abandoned  only  to  be  re- 
vived again  snd  Bgnin  in  following  years  with 
few  or  no  attempts  at  changes,  and  as  a  suitable 
substitute  could  not  be  found  for  the  iron  pipes,  the 
old  result  occurred. 


PERSONAL. 


tKEKET.  the  inventor  of  the  tur- 
dled  st  Dsylon,  O.,  on  { 


MR.  WW.  F. 
bine  i 
night  the  i 

David  H.  Coylr  has  recently  been  elected  Chief 
Engineer  of  the  Water  IVportmen 
ton,  Del. 

Acorns  I^throp,  an  extensive 
tractor,  of  Corning,  N.  Y., 
Commissary  General  of  I 
Clkvklakp's  Btaff. 

Mr.  Georue  B.  N.  Tower.  Supervising  Inspec- 
tor of  Steam  Vessels  for  New  York  and  New  Eng- 
land, has  been  superseded.  Mr.  Tower  is  tbe 
aulbor  nf  a  little  book  on  American  bridges. 
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bluet  last  week  before  Cotunil 
to  determine  tli«  boundary  line 
choartU  end  Rhode  Island. 

Oeo.  S.  Fiild,  President  of  tbe  Central  Bridge 
Company,  of  Buffalo,  has  been  sppointcd  Engl- 
i*eer-in-<'hief  of  Qovrmor-clect  Cl-gYgLAKPg  staff. 
Mr.  Firxi)  is  an  accomplished  eoginscr  and  has  n 
eery  large  acquaintance  in  this  city  and  Slate. 

H.  G.  Lowjub  was  re-elected  to  the  office  of 
City  Engineer  of  Denver,  Colo.,  fur  the  aixtl)  time 
on  the  Stli  inst.  Mr.  Low  ant  was  appointed  Chief 
Engineer  of  the  Denver  &  K  rw  Orleans  Railroad 
on  April  ],  1H81,  and  be  brhl  that  cifficc  and  the 
office  of  City  Engineer  of  Denver  until  Nov.  15  of 
that  year,  when  the  li-no  of  the  city  office,  cxpirrd, 
*nd  he  waa  not  a  candidate  fur  re-section,  Mr.  K. 
H.  KeUjdo<i  being  elected.  During  the  past  rear 
Mr.  Lowbir  has  bad  charge  of  the  construction  of 
140  ruliea  of  railroad,  and  the  location  in  groat  part 
of  nearly  400  ml  lee  of  main  lino.  He  has  resigned 
his  position  in  the  railway  to  accept  the  city  office. 
Lowmb  devised  the  sewerage  system  of 


.Sjw.-iking  of  roofs  I 
of  a  new  material  known  as  "vitreous  iron  plates." 
and  which  it  is  averted  will  supersede  galvanized 
iron,  is  about  to  be  commenced  at  Derby.  The 
patents  originated  in  the  mode  of  applying  vitri- 
'  fled  or  enamelled  plates  to  tlie  bottom  of  ships 
I  and  other  submerged  substances     After  many 
'  trial*  the  patents  were  secured  for  iron  houses  and 
the  roofing  of  buildings,  as  also  for  the  lining  of 


T«-y  flat  at  Ms.  per  ton  and  over  according  to 
brand.  Uar  iron,  f.  o.  b.  Wale",  common  qualities 
and  assortments,  £3  10a.(-£»  15«-  P*r  *«°-  Cr0P 
ends  dull  at  OOs-^eSs.  «d.  per  ton  f.  o.  b.  Wale*. 

It  is  stated  that  M  Isuuue  Weiller,  of  Angoolene, 
has  at  length  found  a  suitable  material  for  tele- 
graphic purposes  analogous  to  phosphorbronse, 
which  is  used  for  telephone  wires,  but  luis  not 
ifflcient  conductivity  for  telegraphic  purposes. 


under  his  charge  the  sewers  were 


Mr. 

Denver, 
built. 

IIknkt  T.  Bovby.  M.  A..  Asao.  Mem.  Inst.C.  E.. 
Mom.  A  S.  C.  E..  Professor  uf  Civil  Engineering 
and  applied  Mechanic*.  McOIll  College.  Mouttvel, 
will  assume  the  editorial  control  of  tlie  Canadian 
Magazine  of  Seine*  and  the  Industrial  Art:  on 
January  I,  ensuing.  The  Journal  has  heretofore 
been  known  aa  the  SeitntiHe  Canadian,  and  it  is 
tlie  official  gazette  of  the  Canadian  Patent  Office. 
The  proprietors,  the  Borland  Lithographic  Co.,  5 
and  7  Bleury  street.  Montreal,  intend  to  do  all 
tbey  can  to  add  to  the  interest  ami  value  of  the 
magazine.  The  fimt  number  will  contain,  among 
others,  articles  on  Technical  Education,  liy  J. 
Clarke  Murray.  LL.D.;  un  Cable  Traction  for 
Tramways  and  Railways,  by  C  F.  Findlay,  M.  A.. 
Associate  Mrm.  Inst.  C.  E. ;  and  on  the  Transit  of 
Venus,  by  Alexander  Johnton,  LL.D. 

LONDON  CORRESPONDENCE. 

•rscuL  to  ssetsstsiso  saws. 

LoxDOH.  Dec.  «,  1*81. 
In  opening  my  correspondence  to-day  I  may  be 
excused  for  dwelling  shortly  on  tlie  general  condi- 
tkons  of  trade  prevailing  at  present  in  England. 
The  prospect  is  leas  favorable  than  it  was  a  few 
montlia  ago,  and  the  Board  of  Trsde  return  for 
October  disclosed  a  decided  pause  in  the  progress 
of  our  exports.  The  next  return,  which  is  ex- 
peeled  on  Dec.  8,  is  looked  for  with  some  anxiety, 
and  I  shall  probably  lutve  to  place  br/forr  your 
readers  an  even  more  unfavorable  statement.  At 
any  rate,  with  the  prevailing  depression  in  the 
iruu  trade  on  your  side,  exports  hence  will  prob- 
ive  fallen  off,  while  trouble  is  epprc- 
l  in  the  textile  trade*.  On  the  whole,  a 
fairly  active  business  is  progressing,  and  it  is 
thought  with  lunlrrate  profits:  but  tlie  prevailing 
financial  weakness,  which  has  partly  its  origin  on 
the  Paris  Bourse,  imparts  an  uneasiness  to 
our  markets  which  is  intensified  at  cvew  depress- 
ing frnturo  which  may  occur.  Thus  the  unfavor- 
able report  on  the  American  iron  and  steel  trade 
at  once  produced  increased  dullness  here,  and  the 
hop"*  of  a  boom  in  the  States  which  wero  enter- 
tained in  many  quarters  were  thus  dispelled.  Gen- 
erally speaking,  however,  it  is  hardly  to  be  sup- 
posed that  the  cycle  of  progress  which  set  in  after 
the  lung  lasting  depression  has  already  run  its 
course,  and  it  may  be  fairly  hoped  that  only  a  mo- 
mentary check  has  been  experienced. 

In  our  building  trades  considerable  activity  is 
displayed.  In  tlie  nietropoIR  a*  well  as  in  the 
large  prominent  towns,  numerous  old  buildings  are 
being  pnlled  down  i.ud  new  ouc*  erected.  Tlie 
new  Law  courts  which  will  In-  opened  by  the 
Queen  on  Monday  next  form  a  mnitnllWnt  gothk 
atructuie.  Many,  however,  grumMe  at  tlie  slate 
roofs  which  the  architect  has  Introduced,  and 
which  certainly  are  the  reverie  i  f  picturesque. 
It  is  suggested  that  red  iuYswouhi  have  greaily 
relieved  the  otherwise  very  sombre  structure. 


water  tanks,  beer  barrels,  etc.    The  great  dock  at  |  The  new  msteritl  is  siliceous  bronxc,  in  which 

deoxJdant  consists  of  a  riliclmiB  metalloid  that  pro- 
duces a  better  ronductor  than  the  phosphorus. 
The  resuPa  of  experiments  are  a  yd  to  hsve  been 
very  aaiurae-tory. 

Italy  has  been  spending  public  money  very 
freely  of  late  in  the  construction  of  public  works, 
the  budget  now  standing  at  4.13.30"  000.  as  against 
Cfl.000.000  in  former  years.  Already  t'  e  length  of 
railways  in  operation  bss  IncreasM  from  .1,100 
miles  In  lfTB  to  5,700  miles.  »nd  since  1778.  847 
locomotives,  830  carriages  and  8.714  wu^nis  base 
been  bought. 

Messrs.  Craven  Brothers,  of  Maner.eiur.  are  at 
present  engaged  on  two  order 
equipment  of  locomotive  tools  capable  in 
case  of  turning  out  50  locomotives  per  annum- 
one  for  the  Canadian  *  Pacific  Rallwav  Company 
and  the  other  for  the  Franco-Belgium  Works. 
They  have  aim  orders  oil  hand  for  38  large  travel- 
ing crane*,  ranging  up  to  90  too*. 

The  Forth  Bn idoe.— Pr»  Derations  are  now  being 
nude  witb  activity,  in  order  to  enable  the  con- 
tractors for  the  construction  of  the  Forth  Bridge 
to  begin  work  as  soon  as  the  condition  of  the 
weather  will  allow  them  to  do  so,  Tlie  works  for 
brick-making,  tradesmen's  rhops,  stores  and  ) 
prepared  for  »he  former  oonlract  held  by 
Anrol  *  Co.,  Glasgow,  are  being  rendered  avail- 
so  that  in  this  way  there  will  be  a 
saving  of  time.  Sir  Thomna  Tancred, 
of  London,  one  of  the  contractors,  has  taken  a 
lease  of  premises  in  South  Queensberry  for  five 
years,  the  time  witbin  which  it  is  expected  that 
tbe  great  undertaking  will  be  completed. 

The  present  statistical  position  of  pig  iron  is 
shown  by  the  following  figures  : 
rumsrxs  la  Wsst  la  Seottsnd,  114.  saalast  lof.  on  Dec  r, 

tan. 

Par  1. 
Teas. 

Htoek  of"  pfcr-woo  to  Conned 

&  Cto.  ■  aoies  at  CIsaEow  oi&flOT 
Decrease  for  the  week  -    -  3.0GS 
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tieouirb   .   IO0JSJ1 
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Poplar  has  been  completed  by  the 
way  Company,  thus  bringing  tbe  mines  of  the 
North  and  the  Midland  into  direct  railway  com- 
munication with  the  River  Thames.  The  work  has 
been  on  hand  for  four  and  a  half  years  An 
Irish  engineer,  Mr.  diaries  King,  has  come 
forward  with  the  startling  scheme  of  con- 
necting Great  Britain  and  Ireland  by  land.  Ill  a 
pamphlet,  accompanied  by  a  chart,  he  explains 
his  proposal  to  construct  an  Isthmus  of  the  aver- 
age width  (if  100  yards  between  the  headland  uf 
Cartage  in  Scotland,  and  Tersor  Point  in  Ireland, 
a  distance  of  1»  miles,  while  tlie  depth  of  the  sea 
is  474  ft.  deep  at  mid  current.  Tbe  cost  of  th* 
isthmus  is  estimated  at  about  £2.000,000.  The 
scheme  otherwise  is  so  exceedingly  wild  and  use- 
less that  John  King  will  not  find  anybody  to  take 
it  up. 

Tbe  metal  markets  arc  at  present  in  a  very  dull 
condition.  Even  copper,  which  is  snwl  to  be  *o 
largely  used  in  the  electric  industry,  has  relapsed 
£66  2s.  <M.<i£8fl  13s.  Ad.  for  Chill  Bars  cash.  Lead 
and  Spelter  are  quiet.  Of  the  dullness  of  tbe  iron 
trade  I  have  already  made  mention.  The  ring  in 
pig  iron  between  Scotch  and  North  of  England 
maker*  is  broken  up  and  prices  have  suffered,  war- 
rants of  Scotch  pig  iron  having  receded  in  Glas- 
gow to  £48  Js„  but  tbe  full  effects  will  hardly 
be  felt  until  we  are  well  in  the 
as  a  rule 

Stocks  in  Glasgow  are  moreover  very  heavy. 
They  stood  at  the  end  of  last  year  at  about  840,- 

000  tons,  and  up  to  now,  notwithstanding  the  re- 
strictive movement.  thlB  immense  store  has  only 
been  reduced  by  some  12,000  tons.  Ship  building 
ie  not  quite  so  active  as  before,  but  sufficient 
orders  for  vessels  are  In  hand  to  provide  remuner- 
ative work  for  some  time  to  come.  Bridge  build- 
er-, locomotive  makers,  wagon  builders,  engine 
and  boiler  makers,  etc.,  are  also  full  of  work.  On 
tlw  other  hand,  manufacturers  of  rails  complain, 
and  are  endeavoring  to  form  an  alliance  to  improve 
their  position.  That  the  continuance  i f  orders 
going  to  England  from  tbe  United  States  is  very 
small  a|rpears  now  pretty  certain  unless  prices 
on  your  tide  sliould  rise  considerably,  which  s 
not  likely.  Taking  the  co»t  of  English  steel  rails, 
licltiding  present  low  freigb't  to  New  York  and 
insurance  at,  per  ton,  £fl  5s.  8d.  I $30.&0).  and  the 
import  dutv  in  United  States,  £*  15«.  fld.  ($381,  we 
get  st  the  figure  of  £18  Is.  (IA9.M),  while  the  pres- 
ent price  of  American  rails  at  works  is  *40.  India 
and  the  colonies  may  for  the  present  only  replace 
American  orders:  but  as  a  number  of  new  mills  In 
different  parts  of  Great  Britain  are  about  to  be 

•  started,  the  already  existing  productive  power  of 
about  l.rVOO.OOTI  tons  will  be  increased  by  further 

1 800.000  tons  per  annum, 

The  following  is  a  report  on  the  London  market 

'  ite*  far  as  of  interest  to  your  side  : 

Steel  axd  Ikon, — Steel  rails,  f.  o.  b.  usual 
porta.  The  market  does  not  present  any  new 
feature,  price  remaining  nominally  as  below,  £Jk5»£5 
.V.  per  ton  f.  o.  b.  Cumberland  ports;  £5  7s.  " " 
CS  17».  fld.  f.  o.b.  Wales  and 

1  ing  to  weight,  sections  and  specification.  Okl  rails 
do  not  command  any  attention,  except  for  con- 
sumption at  boutc,  the  nominal  prices,  f,  o.  b.  home 
ports,  are  O.  D.  InvuK  72s.  0d.(i75s.  per  Ion: 
flanges,  O.'Vs.tyOTs.  6d.  per  ton;  bridge  about  70*.  per 
Ion.  Ircn  rails,  f.  o.  b.  usual  ports,  nothing  doing. 
Heavy  wrought  scrap-iron,  OOa-oKifc*.  Oil.  per  ton 

,  net  rash.  f.  o.  b,  Umdon  and  out-ports.  Old  rail- 
way leaf  spring  steel,  o.  I.  f.  usual  ports,  £3m£J  3s. 
ft),  per  Ion,  lent  nothing  doing. 
7  in.  Irr  7  in.  and  upward,  f.  o.  b. 

'  lis.  M.(ft4  17s.  Sd.  per  ton,  but  no  inquiry, 
Winer  pig-iron.  Nos.  1,  2  nud  3.  f.  o.  b.  usual 


HhUMnrnl*  of  total  af  fttotch 
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Totslli 

According  to  I 
(Paris,  November  28).  the 
eminent  baa  made  an  arrangement  with  several 
French  bankers  (who  are  proprletorsof  Hungarian 
patents  for  mining  and  crushing  machinery  ).under 
which  the  latter  are  to  develop  tlie  gol  J  minvsof  the 
country.  The  necessary  staff  and  plant  are  to  be 
provided  by  the  Government,  and  live  syndicate 
la  to  band  over  to  it  the  some  quantity  of  ore  aa 
waa  being  raided  at  the  time  of  tbelr  commencing 
work,  any  surplus  output  being  divided  in  cer- 
tain proportions  between  the  two  parties.  It  is 
belieTed  that  this  system  of  working  will  gieatly 
tend  to  the  full  development  of  tlie  Government 
mines. 

Tub  Society  or  Btoraras.— The  Council  of  the 
Society  of  Engineers  have  mode  arrangements  for 
three  courses  of  lectures  to  be  delivetvd  in  tbe  hall 
of  the  Society  during  the  present  winter  season. 
The  first  of  the  series.  "On  Strains  in  Iron- 
work," will  be  by  Mr.  Henry  Adorns,  professor  of 
engineering  at  the  City  of  London  tJollege,  and 
will  comprise  eight  lectures,  the  first  to  be  given 
on  ThursdaY.  Dec.  7,  and  tbe  otherson  succeeding 
Thursdays  to  Feb.  I,  18S8.  The  second  course.  "On 
Land  Surveying  and  Leveling,"  will  be  delivered 
by  Mr.  A.  T.  Walmisley.  end  will  alai>  coiise-t  of 
eight  lectures.  l«.ginningon  Monday,  Jan.  S.  188s, 
nnd  continuing  on  successive  M..n<lajs  until 
13.  The  third  .cries,  <•  On  Water  Supply  and 
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Dminaci'."  hy  Mr.  R.  W.  Peregrine  Birch,  will 1  cisalong  with  it*  patent  hod  elevators.  Tba  Intro- 
begin  un  Thursday.  Fob.  8,  1888,  and  be  continued  .duction  of  bod  elevators,  oddly  enough,  met  with 
every  Thursday  until  April  5.  The  special  object  !*' ,altP"*'ion  from  individual  proprietor,  of  hod*  ; 
_..«_".-_.  _«...      .-  .  ,         .    .    .    .    .         but.  1m  the  controry.  was  warmly  welcomed  t>v 


hursday  until  April  5.  The  special  object 
of  these  lectures  is  to  assist  in  the  technical  educa 
tion  of  young  engineers. 

The  Gactta  de  la  Jnduttria  (Barcelona,  Novel 
bar  IB),  publishes  tbe  following  statistics  of  t 


but.  im  Oie  controry.  was  warmly  welcomed  by 
them.  The  elevators  do  the  work  of  many  men, 
but  as  building  ha*  increased  in  a  satisfactory  ra- 
tio, there  has  alwava  been  enough  work  for  men 
who  decided  to  adopt  the  bod  as  a  means  of  ai- 
vancement  or  sustenance.  Indeed,  so  well  hare 
Spanish  railways  at  the  end  of  1880:  4.656  miles  were  the  individual  hod  proprietors  inquestiou  adapted 

themselves  to  the  existing  state  of  things,  that 
they  absolutely  refute  tu  climb  higher  than  the 


at  work,  for  the  construction  of  which  subsidies 
amounting  to  \5«.«79.199  pesetas  bod  been  granted 
*  by  the  State.  The  shareholders'  capital  amonted 
to  583,691.418  pesetas,  while  the  debentures 
utMii-l  by  the  companies  showed  a  total  of  1,085,- 
889,507  pesetas.  The  number  of  passengers  carried 
was  I  1.883,891,  prcMlucirig  46.374.097  pesetas.  Dur- 
ing the  year  1 1 ,305,480  tons  of  goods  were  carried. 
These  produced  84,541, 374  pesetas.  The  rolling 
stock  consisted  of  1,245  locomotives  of  the  united 
bone  power  of  489,058;  1,558  tenders,  8,049  cnrri- 

B. 


second  story  now,  and  builders  must,  perforce 
employ  the  elevators  for  stories  uf  a  loftier  pitch. 

At  no  time  in  the  annals  of  the  city  has  tbe  hod 
industry  been  at  a  higher  tide  uf  prosperity.  Thus 
the  outlook  for  tbe  hod  is  as  bright  ai  " 
has  been  unvarying. — ,V.  Y.  Sun. 

THE  KEELY* MOTOrT 


deretood  bv  the  people  who  read  the  daily  "Indica- 
tions." Mr.  Noyes  shows  how  the  data  are  ob- 
tained for  these  indication*,  and  bow  simple  a 
mutter  it  is  to  observe  weather  signs,  when  the 
principle  involved  in  weather  movements  is  under- 
stood. Everybody,  he  claims,  can  observe  the 
weather  himself  and  tie  his  own  weather  prophet, 
and,  in  good,  square  English,  he  indicates 
the  way.  Let  thorr  who  would  know  how  to  be 
weather-wise  send  95  cents  in  stamps  to  the 
above  address  and  secure  this  Interesting  work. 


THE  ST.  OOTHAKD  RAILWAY. 


Tbe  opening  of  the  St.  Gothard  Railway  thr^i 
the  Alps  has  moved  Consul  Bvers,  of  Zurich, 
write  a  sketch  of  tbe  great  tunnel.    Tbe  paaa 


HODS. 


Bod*  an  of  two  kinds, 
vised  fur  carrying  brickB 

transportation  uf  mortar.  While  differing  some- 
what in  purpose  and  Inlnnce,  the  two  species  of 
hod  are  yet  so  closely  allied  as  to  he  utterly  indis- 
tinguishable when  apart.  Indeed,  it  is  a'  matter 
or  grave  interest  to  men  that  during  the  whirl  of 
centuries,  when  every  other  inanimate  thing  has, 
through  the  indomitable  perseverance  of  Inven- 
tion been  forced  through  a  pnx'rss  of  evolution 
that  has  robbed  it  of  almost  every  semblance  of  its 
pris'.ine    nature,    the    hod   remsina  to-day 


ty  through 
Zurich,  to 
I  pass  uf 

is  over  the  highest  mountain  chain  in 
Europe.  The  old  post-road,  commenced  in  18S0. 
7,000  ft.  above  the  sea  in  places,  was  I8t>  ft. 
wide.  It  crossed  gorges,  clung  dixxrlv  to  strep, 
mountain  sides,  and  was  roofed  over  where  most 
threatened  by  avalanches.  When  Uie  first  railway 
was  opened,  in  1846,  from  Baden  to  Zurich,  it  waa 
the  stockholders  of  the  Keely  Motor  Company  was  proposed  to  ask  concessions  to  enable  theoompsov 
held  this  afternoon,  at  which  i  he  report  ol  William  to  attack  one  of  the  high  pusses,  ami  in  1883,  a 
Boekel.  who  was  c  hosen  by  the  stockholders  and  union,  or  society,  for  tbe  purpose  was  effected, 
Mr.  Keely  as  tbe  custodian  of  his  secret,  supple-  upon  the  basis  of  an  estimated  cost  of  $87,400,000. 

ly  him-  In  December,  1871.  the  St.  Gothard  Railwsv  Com- 


KETOKTS  THAT  KEELY  HAK  DIM  * IVKKKD 
ALL  THAT  HE  HAS  CLAIMED. 

Ptfll-APKLrHiA.  Dec.  18.— Tbe  unr.ual  meeting ot  w™  of"™"1,  in  1848,  from  Baden  to  Zurich,  it  waa 


structure,  sulattanoe  and  design  exactly  as  the  hod 
originally  was.  At  present  hods  are  cheap. 
Eighty-four  cents  will  purcbaiv  one.  The  craze 
for  all  that  is  anthetic,  early  English,  Japanese' 
Etruscan  or  antique  has  passed  by  the  hod  unchal- 
lenged 1  he  early  Irish  hod  still  reigns  supremo. 
The  dimensions  of  a  mortar  bod  are  as  follows: 


Length  of  howl.  93»,  In.;  mean  depth  of  bowl, 
9*4    in.:    gtvatest  width  of    bowl.    9 if  in 
height  of  back  piece,  19s,  in.:  width 
filming    lateral   sections    of  bowl. 
Tbe  dimensions  of  a  brick  bod,  it  will  be  seen  are 
different.     They  are  bb  follows:  Length  of  bowl. 
38%  mean  depth  ot  bowl.  8  in.:  great- 

est width  of  bowl,  8.4  in.;  height  of  back 
10J4  in.;  width  of  pieces  forming  lateral 
oa  of  bowl,  8',  iu.  It  is  generally  con- 
I  that  the  moruir  hod  is  built  larger  than  the 
brick  bod  so  as  to  muke  the  weight  when  both  are 
loaded  as  nearly  equal  as  possible.  The  shank  or 
handle  is  4  ft.  t%  In.  for  each  species  of  hod, 
and  the  shoulder  rest  la  always  9  in.  long.  3 
in.  wide,  ami  H«  in.  thick.  This  shoulder 
rest  is  attached  to  the  inverted  ridge-pole  of  the 


One  form  of  hod  is  de-  —  ,-  ■      —  ~ 

and  the  other  for  the  mented  by  anoiber  report  from  Mr.  K 

self,  was  presented.  Mr.  Keely's  communication 
aays  that  bis  engine  will  soon  be  completed  and  in 
full  operation,  and  that  it  is  his  pur|nise  soun  to 
bring  the  matter  to  the  attention  of  the  Pennsyl- 
vania Railioad  Company  with  a  view  of  liavlng 
the  engine  first  applied  "on  their  road  between  Phil- 
adelphia and  New  York.  Mr.  Keely  assures  the 
stockholders  that  he  hns  passed  the  line  of  experi- 
ment and  nothing  is  left  to  be  done  but  the  com- 
pletion of  tbe  mechanical  work  now  being  done  on 
his  engine.  He  says  in  conclusion  s  "Atvourre- 
quest  and  with  the  aid  of  Mr.  Boekel  and  of  coun- 
sel I  have  pr>  tan  d  a  caveat  for  my  generator, 
which  has  been  forwarded  to  the  Patent  Office." 

Mr.  Boekel.  in  his  report,  after  sketching  the 
corpoiatr  exwtence  of  the  company,  treats  ot  the 
great  possibilities  or  natural  forces,  which,  he  says, 
Mr.  Keely  has  been  assiduously  studying  until  the 
inventor  «"  investigations  and  experiments  have 


of  piece  carried  hire  far  beyond  the  Laboratory  experiments 

lll.    in    °f  such  men  as  Piof.  Tyndall  and  other  scienlitlc 

<s         -  ■ —   -*    ■   ■  I  1  ■  ■  .   ■ . . 


investigators,  and  he  has  succeeded  in  exciting, 
harnessing  and  utilizing  the  subtle  force  which  to 
them  has  Ken  only  u  subject  of  scientific  wonder." 
Then  be  gess  on  to  show  that  what  Mr.  Keely 
claims  to  hsve  discovered  is  "the  fait 
that  waler  in  its  natural  state  IB  capable  of  being, 
by  vibratory  action,  disintegrated,  so  that  its  moler- 
utar  structure  is  broken  up.  and  there  ia  evolved 
therefrom  a  permanent  expansive  gas  or  ether, 
which  result  is  produced  by  mechanical  act'on. 
Very  many  of  those  to  whom  this  communication  is 

addressed  have  frequently  seen  at  the  wurkshop  dynamite  and  thrown 
of  Mr.  Keely  the  evolution  of  this  substance  and 


puny  was  organized,  $6,800.(100  stock  and  $13,800.- 
000  of  bonds  was  issued,  a  contract  was  made  call- 
ing for  completion  in  eight  years,  with  a  forfeit  of 
$1,000  (or  each  additional  day  and  a  bonus  of  $1,000 
for  each  day  gained  upon  the  contract  time.  Work 
began  in  the  summer  of  1879.  and  it  was  soon  dis- 
covered that  the  estimates  were  wrong,  and  that 
$57,800,000  would  be  needed  to  carry  out  the  plan; 
a  crisiB  followed,  and  tbe  enterprise  seems  to  have 
been  saved  only  by  what  bad  already  been  In- 
vested in  it,  leaving  no  way  out  but  to  pushahead. 
The  railway  proper  extends  113  miles  from  Im- 
nienaec.  in  Switzerland,  to  Chiasso,  in  Italy,  and 
more  than  one-Afth  of  the  whole  line  Is  in  tun- 
nels— fifty-six  in  number;  many  of  these  are 
not  straight,  hut  actually  spiral!  accomplishing 
heavy  ascents  in  short  distances,  ami  there  are  also 
many  lofty  viaducts,  bridges  and  complicated 
galleries.  Tbe  total  length  of  tunneling  is  23  miles. 
The  main  or  great  tunnel  is  9<oj  miles  long,  al- 
though others,  exceeding  6,000  ft.,  might  be 
thought  noticeable  elsewhere.  The  great  tunnel 
ta  28ft.  wide  and  19  ft.  high.  Tbe  modern  boring 
machines  were  worked  by  air  compressed  by  birr.© 
turbine  wheels  driven  by  the  rapid  River  "Reuse. 


The  air  was  carried  fro  n  the  compressors  outsidn 
to  the  bores  within  the  tunnel  in  iron  pipes  of  six 
inches  diameter,  and  the  escaping  air  served  an 
indispenaib'e  purpose  in  ventilation  ;  3,500.000  ft. 

wed  air  were  dally  thus  delivered  and 
ng  back  and  out  of  tbe  tunnel  the 
gases,  with  those  set  free  by  the 


».<d,  and  prevents  the  edge  from  catting  into  the  "*  registry  in  n  chamber,  where  it  exerts  an  ex 

shoulder  of  tbe  proprietor.  panslve  euervy  of  upward  of  25,000  pounds  to  the 

Touching  the  materials  used  in  hod  building,  it  square  inch."   The  report  does  not  describe  the 

may  be  ssid  that  the  earliest  ideas  still  obtatu.  mechanism  employed,  as  Mr.  Boekel  suy*  tliut 

Iron  bods  have  been  tried,  but  abandoned,  because  would  be  improper,  but  be  concludes  that  Mr. 

they  Were  liable  to  lust  and  to  become  ciackrd  |  Keely  has  discovered  all  that  he  has  claimed,  and 

when  d lopped  six  or  seven  stories  hy  proprietors.  ",at  tB*  stockholders  should  abide  in  patience  the 

'    invariably,  and  iustantlv.  relinquish  all  Ideas  success  of  the  enterprise.    With  re»| 


and  implements  of  labor  at  tin-  atroks  of  19  and 
and  of  8.  The  v.-rdiet  of  ages  is  that  the  bowl  of 
the  hod  shall  be  of  yellow  pine,  and  the  shank  a 
hickory  pole  with  tbe  bark  un.  In  constructing  a 
bod,  it  is  found  necessary  to  use  thirty-three  nods 

for  the  brick  species,  and  twenty  nine  nails  and  ,  »  '»>■  test,  but  now  he  is  engaged  In  the 
four  screw  s  fur  the  kind  intended  for  mortar.  The ,  Mo»  of  a  vibratory  engine  of  500  h<  «rse- power, 
screws  are  used  in  the  latter  instance  to  fasten  tbe  Mr-  <*.  Green  of  New  York,  the  treasurer  of 
two  arms  of  thesbank  to  the  bowl,  because  screws  "u"  company,  submitted  a  statement  of  the  8 rum- 
do  not  leave  boles,  us  do  nails,  when  they  become  cial  condition.    The  disbursements  of  the  revenue 


great  lapse  of  time  since  the  announcement  of  the 
discovery  and  the  practical  utilization  thereof,  the 
report  aays  that  Mr.  Keely  has  constructed  three 
engines  at  different  titues/each  being  an  improve- 
ment iwi  Its  predecessor,  but  none  of  them  equal  to 


rnpreri 

set  free,  pushi 
biid  natural 

iff  from  animals  and  work- 
men. Fifty  drills  wen-  worked  ;  the  usual  dally 
advance  was  91  ft.,  working  from  both  ends,  and 
the  whole  excavation  was  lined  as  fast  as  mode 
with  a  circular  tube  of  masonry  18  to  SO  ir, 
thick.  The  workmen  were  principally  Italians, 
who  worked  eight  hours  a  day,  receiving  60  cents 
to  *  1  per  day  (mostly  the  former),  hoarding 
themselves,  and  living  chiefly  on  meal  porridge ; 
yet  meet  of  them  are  reported  to  have  saved  and 
sent  home  to  their  families  a  part  of  this  pittance. 
Tbe  tunnel  cost  310  of  their  lives,  and  wounds 
were  inflicted  upon  877.  The  final  actual  ooat  of  the 


tunnel  and  railway,  exclusive  of  rolling  sto 
now  re poited  at  something  over  $40,000,000. 


stock,  ia 


GENERAL  INTELLIGENCE. 


and 
the 


loosened.  Small  hides  allow  mortar  to  escape 
aro  therefore  open  to  objection*.  Iu  making  the 
bowl  of  a  hod.  eightpenny  nails  are  used  ;  fonr- 
penny  nails  answer  bet  tor  the  dioulder  rest,  and 
shingle  nails  for  securing  a  narrow  strip  of  sheet 
irou  that  runs  over  the  top  of  the  back  piece  of  the 
bowl  for  tbe  purpivc  of  impart  additional  strength. 
All  of  t  he  nails  are  machine-made,  with  the  ex- 
ception of  those  used  in  fastening  the  shank  to  the 
bowl,  which  are  hand-made  and  highly  malleable. 
The  mortar  had,  besides  having  four  screws,  is 
lined  at  the  seams  with  white  lead.  It  has  been 
considered  somewhat  superior  to  the  brick  hod. 
The  weight  of  hods  one  hour  after  completion  b»  as- 
certained to  be  exactly  as  follows:  Brick  hod 
9  lbs.  6  oz.;  mortar  hod,  10  lbs.  8  oz.  Fifteen 
bricks  are  carried  in  tbe  common  hod. 

Then-  is  a  widespread  impression  that  the  shank 
of  a  hod  is  steamed  after  being  split  int.,  the  V 
shape  nee  ssary  to  accommodate  the  bowl.  This  I 
ioerrone<m«.  Tho  shank,  after  being  split  for  a  dis- 
tance of  7?i  in.,  is  violently  forced  asunder  bv 
pressure  against  tbe  wedge-like  base  uf  the  bowl, 
ami  iBsecnred  while  in  that  position. 

Very  many  hods  are  owned  privately,  and  many 
thousands  more  are  owned  by  a  large  couipnut  up 
town,  which  makes  hods  and  rents  them  to  build- 


We  eWieif  i,ik-I  arf  idicipf  |*Jr«i*.rf  Iti 


obtained  by  the  «ale  of  stock  since  December.  1879. 
aro :  7,589shates.  $40,391.75  ;  1.500  share*  mid  to 
J.  W.  Keely  on  account  or  engine.  9.748  shares 
for  loan  of  stock  previous  to  consolidation,  and 
tbe  balance  of  tho  stock,  8.800  shares  of  the  entire 
90.080.  is  in  the  company's  possession.  The  cash 
balance  is  $58.84. 

At  a  special  meeting  of  the  stockholders,  which 
waa  held  prior  to  tbe  general  meeting,  the  qner- 
tlou  or  reducing  the  number  nr  directuia  from 
thirteen  to  seven  was  discussed  und  agreed  to. 

T.  is  afternoon  the  following  directors  were 
elected  for  the  ensuing  year  :  E.  J.  Randall,  W 
W.  Wright,  E.  B.  Halms,  F.  (}.  Green.  K.  Baldwin 
George  It.  Collier,  and  J.  J.  Smith. 


<trm«  .>r  intrrrjr  tkal  i 


.|  .'.  .'»r».«P 


How  TO  tut  Weather.Wise  :  A  new  View  of  Our 
Weather   System.     With    Illustration*.  By 

York. 


dwuy.  New 


OA}  AND  WATER. 

North  ATTMtnoun,  Mass.,  Water- Woreo.— Psict 
M.  Blake.  Civdand  Hydraulic  Engineer,  of  Hyde  Park, 
Maw. ,  on  the  evening  of  tbe  8th,  prcsonted  n  >  a  >nect- 
ing  of  the  twanesi  own  of  North  Attleboro  and  Plsln- 
viHe,  plans  and  estimates  for  a  water  supply  of  those 
towns.  It  is  proposed  to  tabs  water  from  Bscon's  pood. 
In  Plain  ville.  tbe  pumping  engine  ni  ha  located  there: 
the  rasvrvotr,  with  a  capacity  cf  a  ball  million  gallona, 
ii  located  on  Watery  Hill,  100  rt  above  street  lev*]. 
The  pi|MDg  Is  estimated  at  9  7  miles;  total  estimate  ex. 
ir-nM*.  iiesed  on  Iron  piping,  is  $111,841;  for  Cement- 
lined  pipe,  $90,CHX)  less.  Ibis  includes  cvsrvtbing  per- 
taining to  th*  wstsr-works.  In  complete  condition.  In 
addition  to  tbe  rctenoir,  Mr  Males  estlmsle  Included 
SB  Iron  stand  pipe  60  ft.  higher  than  the  reservoir,  for 
purpose  of  furnishing  a  supply  to  those  who  have 
deuces  on  til*  highest  ground  in  tbe  village.  Hv- 
ure  located  on  an  average  of  0S0  ft.  the  emirs 
snd  the  supply,  he  guarantees,  Is  «ifllcient  for 
« re  streams  to  be  used  at  ones  If  necesssry. 


tractors  who  had  orTnred  to  lake  the  various  i — 
This  is  a  brief  and  plainly-written  explanation  •<  figures  less  than  the  isttnwte  made  by  Mr.  Blvke. 
of  the  causes  of  changes  in  the  weather,  based         report  was  very  gratifying  and  ta*  estimate  much 
upon  the  system  of  the  United  Stales  Sicmil  Ser-  th*  u>t*'%  of  B,,By  y,ho  *>""  P'"-*  matter 

vice.     It  also  explains  the  nature  or  tl.nl Tservice.  ^^in„    "'"^  l*  A»^»^  UJn!"  to 


t'ompirati 
W.  ithcr  1! 


vely  few  appreciate  the  value  of  the 
Bureau,  because  its  work  is  but  little  un- 


dnilt.  a  hill  to  preaen 
r.|  porUinity  Kiven  to 


esent  to  the  next  Legislature,  and  an 


r  way  it 
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look"  *■  If  tbe  village,  w 
«d  foabaed  Id  to. 


which  la  one  of  the  oust 


Tm  new  engine  of  the  Kho-niiriUo,  Pn.,  w> 
is  bring  put  In  place. 

TB*.  Itiwil  cleaning  of  the  16  mi  lei  of  conduit 
1  Waterworks  between  Booth  Framing- 
ocstnut  Hill  Reservoir,  was  begun  Tueexlav 
.     About  40  mm  will  be  employed,  and  three 
days'  time  will  be  consumed. 

Bit-unoa,  Moot. ,  hat  bad  a  meeting  of  rittoens  to  dis- 
cuss tbe  subvert  of  Are  protection,  and  a  committee  has 
l*en  nppolnt»d  to  see  about  the  digging  of  wells  anil 
pu rctmae_  of  a  fire  engine 


Mr.  flco.  D.  Rice,  C. 
one  of  the  committee 


E.,  formerly  of 


ELECTRICITY. 

Tux  Maxim  Eijctbic  Ltutrr  l>  beliu;  Introduced 
into  the  larger  factories  at  Allentown.  Pa. 


,  DKALVAQE,  ETC 

V  Thbooohi  U'altost,  wbonow  has  the  contract  for 
chaning  streets  »f  thit  citr,  hoe  offered  to  clean  the 
•troeU  of  Philadelphia  for  lire  years  for  tfloo.uoo  a 
year. 

WaanuiaTOK,  D.  C.  will  rrpare  many  of  ita  old 
streets  and  open  new  oeiee  during  toe  coming  vear  The 
retime  ted  coat  la  as  follow*  : 

dng  wood  pavements   |WM.» 

P  lavement.    34,sS?.M 

W.ilM.M 
♦0*37  00 

Total ...  -  |374.121  .S3 

The  wood  paremeat  of  the  Champa  Rlraees,  In  Paris, 
is  being  carried  on  at  a  rapid  rate,  and  the  portion  be- 
tween the  Place  de  la  Concorde  and  the  Avenue  de  Mar- 
ic"V  has  jure  been  completed.  There  cannot  be 
!».M.|.|-,i  ir.»n.  t.  trii-  .-!. -.lrahi.it  .'  if  !lu-  lin;.r  rem-nt, 

RAILROADS, 

TBS  Atlanlic- Pacific  Tunnol  and  Dray's  Peak  Kail 
corporation  formed  for 
a  railroad  to  too  summit  of 


way  Co,  la  the  name  of  a  new  corporation  formed  for 
the  pnrpoae  of  balldlng 


Grey's  Peak  la  Colorado,  an  elevation  of  14,841  ft. 
above  sea-level.  The  capita]  is  $3,000,000.  and  the  offi- 
cers of  the  company  for  the  first  year  are  M  it  I'ooie- 
roy,  President;  L.  C.  McKenney  ,Vice-Prrsiilrot ;  A  I) 
Wbltakcr,  Secretary,  and  Douglas  Washburn,  Treas- 
urer, with  offices  id  Denver. 

„Th«  Reading  Railroad  la  to  be  oonoeeted  with  the 
New  k  ork  Central  system  by  toe  construction  of  a  road 
from  Halaraanca,  the  eastern  terminus  of  the  Erie  Hell- 
way,  to  Wllllamspoet,  the  western  termjnns  nf  the 
Reading,  and  a  trafflc  combination  between  Vanderliilt, 
Uowen  and  Mcllenrv  has  been  formed  to  divert  trade 
over  the  new  lino  between  Buffslo  and  Philadelphia, 
leaving  New  York  "out  in  the  cold."  To  counteract 
these  schemes,  toe  Pennsylvania  Central  will  build  a 
parallel  road  to  Reading. 

Br  the  completion  on  the  11th  of  the  sew  Milwaukee 
A  Lake  Winncpeg  R.  R.,  the  Wisconsin  Central  It  R. 
gains  an  Independent  outlet  from  Milwaukee. 

Thk  New  York,  West  Hrokx  ft  Bl'vtalo  Km 
uoao  r.i»r,nv  has  contracted  with  Tray  firms  u 
famish  it  £0,000  tons  of  steal  rails,  07  pounds  to  the 
yard,  at  a  few  cents  over  (40  a  ton,  the  rails  to  bo  de- 
livered as  wanted  along  the  llneof  tbo  road.  Contracts 
for  delivery  of  a  large  quantity  of  rails  at  Huffnlo  at 
taa  sense  rate  will  probably  be  effected  this  week. 

It  Instated  that  the  connecting  link  between  the  West 
Maryland  and  B.  ft  O.  railroads  will  certainlv  be  built 
Committees  to  solicit  rabecriptioni  are  now  at  work. 

New  Road  Bch.diito  —The  Grand  Trunk  ia  building 
a  new  air  line  to  Detroit  via  Jackson,  which  will  be 
twelve  miles  shorter  than  toe  Michigan  Central. 

Tire  Mcxicau  Natkixal  —On  the  lath  a  section  of 
14  kllometrrs  of  completed  road  between  Montrev  and 
Santa  Catarlne.  on  tbo  Coaliulla  Division  of  the  Mexi 
can  National  Railway,  was  examine!  by  tbo  omcuU  in- 
spector end  accepted  on  behalf  of  the  Mexican  govern 
roent  U  nder  the  terms  of  the  cancuu.li»i  granting 
#7,000  per  kilometer  of  accepted  rood  the  company  will 
receive  Immediately  ISiB.OOO.  Trsck  is  already  laid  f..r 
fisleen  kilometers  south  of  Santa  Caterina.  The  com 
[wo  v  has  now  2R1  kllomelers  open  far  tralTJc  In  North- 
ern  Mexico,  making  a  toul  on  the  Northern  Division, 
from  the  port  of  Corpus  Christ),  Texas,  to  Santa  Cata- 
rina,  of  600  kilometers  of  completed  road. 

COMaCTKm.— In  the  edition  of  Deo.  0,  under  the ' 
bend  of  ••  A  Pennsylvania  Road."  von  hsve  the  name  of 
toe  road  wrong.  Instead  of  CVmeiraoo  It  should  be 
f.Vjfehroo*,  Part  of  the  road  follows  the  Conewagu 
Creek,  but  the  chartered  name  is  the  Colebrook  Vnlley 
Ralhroad  Company.  lam  connected  with  toe  mad,  and 
ceil  therefore  speak  nrett-retandiOsTlr. 

Respectfully.  J.  B.  Komn. 


ThX  Ceo  I  rml  Railroad  of  New  Jersey  will  extend  their 
Una  through  upper  Lehigh  Into  Freeaend. 

A  DtapATCH  from  San  Diego,  Cat,  announces  that 
ground  baa  been  broken  for  the  Bate,  California  ft 
Booara  Railroad.  The  contract  for  toe  first  90  miles 
lias  been  let.  Tbe  road  will  ruo  through  Lower  Cali- 
fornia, cnewing  tbe  Colorado  river  near  Ita  mouth, 
thence  through  Honora  to  Calabaxas,  in  Arizona. 

A  mam  or  engineers  is  surveying  toe  proposed  new 
line  of  railroad  from  Tamau.ua  to  Willsamaport,  Pa. 

It  Is  reported  that  tbe  government  is  abnat  to  send 
an  engineering  commission  under  the  direction  of  Dr. 
Carl.w  Alberto  Mundng.  to  survey  anew  tbe  route  of 
the  projected  Madeira  and  Mamord  railway.  The  work, 
If  it  must  I*  done,  could  not  be  entrusted  to  better 
"  -iffo  .Vear*,  .Vor,  16. 


ConrLrrrn  — The  Turkey  River  branch  of  the  Chlcn- 
|  go,  Milwaukee  ft  Kt.  Paul  Rallrtsid  was  completed  from 
Dubuque  Into  West  Cnloo  last  Saturday. 

Articles  of  incorporation  nf  the  Port  Smith  ft  South- 
ern  Railway  were  filed  in  Little  Rock,  Ark.  The  road 
will  L- fifty  ii, Hi..  In  Initio., and  thecamtal  stock  |:t.V),- 
000,  most  ot  which  is  already  subscribed.  Waldron, 
Scott  County,  will  be  the  aonthern  terminus  for  some 

BTJILDINO 


N^to^ft' 


Providence  ft  W< 


the  engineer  of  the  Boston 

l«  iierfecling  pin f<^  a  inii.^i 


THX  architect  of  tbe  uew  capitol  at  Altiany  was  called 
to  < 'olumtiia.  South  Carolina,  to  inspect  the'  state  boose 
and  estimate  the  cent  of  completing  it.  He  reported  tbo 
building  yery  unsafe,  and  showed  that  it  la  slowly  part- 

CONTRA  CTINO. 
Tbe  steel  rail  mills  of  the  North  Chicago  Rolling  Mill 
Co  ,  st  Mouth  Chicago,  were  shut  down  an  the  11th. 
The  mills  at  North  Chicago  closed  some  time  ago. 
Tna  Delaware  Rolling  Mill,  at  Phmipsbunt,  N.  J., 
fired  np  on  the  morning  of  to*  1 1th,  after  a  month's 
icw.  bat  on  account  c7  a  strike  of  the  hands  was 
closed  down  again  during  the  day. 

BoWKRa,  Dcmx  ft  Co. ,  of  Wilmington,  are  awarded 
the  contract  for  IS  each,  of  lone  and  short  cars,  for  use 
oa  the  Brooklyn  Bridge,  a*.  ja.-MS  and  la.MHS  each, 
respectively.  The  contract  for  the  boller-houaos  sod 
rhimnev  for  the  Brooklyn  ride  is  awarded  to  W.  H. 
Haxxard,  Sou  ft  Co.,  at  (18.81H. 


TRUSS  BRIDGES.* 

AX  ILLUSTRATED  HISTORICAL  DESCRIPTION  OF  ALL  EXPIRED 
PATENTS  ON  TRUSS  BRIDGES,  WHICH  UNDER  inE  LAW 
ARB  NOW  PUBLIC  PROPERTY  AJfD  FREE  TO  BE  USED  BT 
ANY  ONE. 

By  F.  B.  Brock,  Patent  Attorney,  Washington,  D.  C. 

August  12,  ltMO,  Horace  Childs,  of  New  Hampshire,  re- 
ceived a  patent  for  a  trass-bridge.  Childs  employed  suspen- 
i  cam  I  wring  rods  in  such  manner  as  to  answer,  in 
i  to  these,  the  purposes  of  diagonal  counter-braces, 
by  using  additional  nuta  above  the  lower  and  below  the 


brafe  and  an  eye  in  the  end  of  the  bolts.  The  suspension 
rods,  i  r,  have,  in  addition  to  the  outside  nuts  1 1,  two  nuts 
m  m,  that  bear  against  block  n  n,  below  the  u  pper  and  above 
the  lower  strings,  so  that  by  binding  the  chords  and  posts 
at  top  and  bottom  by  means  of  these  nuts,  the  rods  answer 
the  double  purpose  of  susjiension  rods  and  counter-braces, 
and  the  same  time  binding  the  posts  and  chords. 
A  i  gust  12,  1846,  Frederick  Harbach,  cf  Massachusetts, 
devised  a  bridge  truss.  The  figures  show  a  side  elevation 
of  a  part  of  the  truss  and  a  vertical  section  of  the  same. 
The  inventor  makes  use  of  hollow  metallic  cylindrical  beams 
for  the  chords,  braces  and  counter-braces.  A  J?  is  tho  top 
chord,  composed  of  two  parallel  cast-iron  tubular 


 frrn*  rOff'  ad. 


npper  string,  and  passing  diagonally  through  the  stringers, 
bind  and  hold  the  posts  in  position.  Combined  with  the 
diagonal  thrust  braces  are  short  screw  bolts,  which  pass 
diagonally  through  the  stringers  where  they  are  united  with 
the  post  at  top  and  bottom  to  bind  them  together  in  the 
same  manner,  but  in  the  reverse  direction  of  the  suspension 
rods. 

a  represents  the  upper,  and  a'  the  lower  chords ;  b,  the 
posts,  etc.,  the  diagonal  thrust  braces  made  double  and  hav- 
ing a  screw  bolt,  d,  between  them  at  the  upper  and  lower 
ends.    A  pin,  «.  seCTires  the  bolts  by  passing  through  the 


made  in  sections  and  connected  by  lapped  joints,  seen  at  K. 

C  D  is  the  lower  chord  similarly  constructed  of  tubular 
beams  made  of  boiler  iron  riveted  together  K  are  the 
principal  diagonal  braces,  and  F  the  counter  diagonal 
braces,  all  made  of  cylindrical  tubes  of  wrought  or  cast-iron, 
and  each  cast  with  a  toe  piece,  a',  at  each  end  projecting  from 
the  opposite  sides.  G  are  the  vertical  suspension  rods  or 
bolts  which  pass  down  through  the  chords,  toe  pieces  and 
counter-braces.  The  suspension  rods  are  placed  three 
abreast,  with  four  nuts,  b  e  d  e,  upon  each,  as  seen  in  the 
sectional  view.  These  rods  connect  the  chords,  and  at  the 
same  time  confine  the  braces  and  counter-braces  in  their 
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Dkoexbee  16,  im- 


proper positions.  At  each  end  of  the  truss  a  cylindrical 
t  n l Hilar  post,  //.  may  l>e  inserted  between  the  top  and  bot- 
tom chords,  in  order  to  aid  in  keeping  them  at  their  proper 
distance  apart.  /  are  metal  saddles  shaped  to  receive  and 
support  the  chords.  Counter  saddles  or  stirrups,  7\  are 
also  employed.  The  ends  of  the  braces  and  counter-braces 
rest  in  contact  with  the  saddles  7  and  are  secured  thereon 


plish  this  the  inventor  adopts  a  novel  method  of  i 
ing  and  lengthening  the  braces. 

Fig.  1  is  a  side  elevation  and  Fig.  3  an  enlarged  view  of 
the  manner  of  connecting  the  arch  beam  with  the  counter- 
braces.  Figs.  3,  4,  5  and  6  are  detail  views.  The  arch  beam 
A  passes  independently  between  the  principal  braces  O, 
which  are  double.    The  counter  braces  B  abut  on  the  blocks 


by  projections/*  raised  upon  the  saddles,  the  toes  of  their,  and  are  in  the  same  plane  with  the  arch,  and  when  they 


braces  abutting  against  them. 

The  stirrups  and  saddles  prevent  the  chords  from  being 
crushed  or  flattened  by  the  action  of  the  bolts  and  nuts.  By 
confining  the  toe  pieces  of  each  diagonal  brace  and  counter- 


would  meet  it  they  are  cut  off.  The  braces  B  have  regulating 
screws  a  a  tapped  into  a  nut  C.  To  render  these  metallic 
bearings  independent  of  the  shrinkage  of  the  timber,  there 
may  be  bolts  d,  shown  by  dotted  lines  extending  from  thence 


b  race  directly  to  the  saddles  J,  Harbach  converts  the  brace !  through  the  woodwork  of  the  arch.  D  are  the  iron  rods  for 
into  a  suspension  and  counter-brace,  as  well  as  a  thrust  and  i  straining  up;  they  pass  through  the  chords  and  have  metal 
counter-brace,  thus  resisting  the  vertical  strains  upwards  as  ]  bearings  in  the  Bockets  unaffected  by  the  shrinkage  of  the 


well  as  downwards.    This  guards,  in 
against  the  undulatory  motion  so  destructive  to  railroad 
bridges,  when  a  heavy  train  of  cars  run  over  it 


represents  said  sockets  extending  entirely 


>wer  chord,  as  s*»en  at  e  e  so  as 


chords.  E 
through  the  chords. 
The  arch  is  divided  at  the 


Aug.  28,  18»6,  William  Howe,  of  Massachusetts,  devised  to  preserve  the  strength  of  the  chord.  Screw  s/ are  sometimes 


an  improved  truss  bridge  in  which  the  arch  beam  Is  com- 
bined with  the  general  truss  in  such  manntr  that  it  may  be 
mode  to  co-operate  with  the  other  parts  of  the  trus 
in  raising  or  lowering  the  camber  of  the  bridge.  To 


attached  to  the  principal  braces,  the  heads  of  which  bear 
against  the  blocks  C,  which  have  a  concavity  in  them  for 
that  purpose. 

(TO  BE  0OHTM0W.) 
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i,'8.jK>d»I  to  En^1sM>ria«  Luasoo.  Dec  9,  MSB  > 

The  events  of  the  week,  besides  the  opening  of 
tbe  Law  Court*  on  Monday,  are  the  fearful  con- 
flagration, of  which  the  cable  will  already  hare 
given  you  particulars.  The  burning  of  lite  Al- 
banians Theatre  adds  another  to  the  warning* 
which  have  lately  been  given  in  tbe  thane  of 
theatres  being  burned  down  after  the  audience  had 
left.  If  the  Alhambra  had  caught  Are  earlier,  a 
catastrophe  as  appalling  as  that  of  tha  King 
Theatre  at  Vienna  might  have  ensued,  the  pro- 
gress of  the  fire  having  been  most  rapid.  The 
theatre  is  to  be  rebuilt  at  once,  and  there  are 
indications  that  considerable  alterations  in  the 
arrangement*  for  exit  will  be  insisted  upon  in  all 
metropolitan  thmtre*.  The  Are  in  Wood  street, 
City,  by  which  £3,000,000  value  of  property  wai 
destroyed,  adds  auotlier  to  the  large  tires,  the  rapid 
extension  nf  which  made  it  impossible  to  save  any 
buildings  belonging  to  a  whole  block  of  houses. 
The  risk*  appear  to  have  been  divided  among  tbe 
insurance  companies.  The  want  of  easy  mean*  of 
a'  if*.  u[i  acr.mnt  i>f  tbr-  narrow  street*,  spprwr* 
to  be  partly  the  cause  of  tbe  great  extent  of  the 
catastrophe,  white  the  inflammable  nature  of  the 
goods  contributed  to  rendering  the  destruction 
complete. 

The  number  of  large  returns  for  new  railways 
and  other  works  to  be  submitted  to  Parliament 
next  week  is  not  so  large  as  that  brought  forward 
a  twelve  month  ago.  The  number  of  railway  bills 
Is  122  against  IDS  last  year,  that  of  tramway  bills 
31  against  36  last  year.  To  that  must,  however, 
be  added  tbe  large  number  of  applications  under 
the  electric  lighting  act,  whkh  reaches  Ml.  A 
number  of  extension*  of  railway  communication 
in  the  metropolis  are  proposed,  while  all  the  chief 
railway  companies  have  lodged  bills  for  tbe  con- 
struction of  abort  connecting  railway  lines  at 
different  parts  of  their  system.  Tramways  appear 
to  be  the  order  of  tbe  day,  more  especially  round 
London.  One  of  the  most  important  of  the  under- 
takings for  which  authority  is  asked,  is  the  Man- 
chester Chip  Canal,  for  which  Manchester  appear* 
to  grow  quite  enthusiastic.  There  appears  to  be 
every  likelihood  that  It  will  be  carried  through, 

There  will  thus  be  ample  employment  for  en- 
gineer*, contractors,  and  the  allied  trades,  if  even 
part  of  tbe  schemes  are  sanctioned.  It  is  needli 
to  add  that  tbe  introduction  of  tbe  electric  light 
alone  which  will  now  become  general,  will  test 
the  manufacturing  and  engineering  power  of  tbe 
country  to  tbe  utmost. 

The  Board  of  Trade  returns  for  the  month  nf 
November  just  published,  show  that  the  expan- 
sion of  trade  has  decidedly  received  a  check,  and 
t  hat  tbe  slightly  retrograde  miTMuenl  shown  bj  tie 
October  returns  bus  made  further  progress.  The 
total  imports  of  merehandUelntolhe  United  King 
dom  in  November  amount  to  £84,901,810  against 
£34.269,«84  in  November  1881  ,and£.'W.4J8.S82  in 
1880,  while  the  export'  of  IlritUn  an,  1  Irish  produce, 
£20,292.948  against  £30,718,164  in  November  1881, 
and  £1»,B64,700  in  1880  show  a  falling  off  of  about 
3  per  cent.  This  result  has  been  more  or  leas  ex- 
pected, as  complaints  were  ripe  for  some  time 
with  regard  to  general  business  in  tbe  country. 
There  can  be  no  doubt  that  trade  during  tbe 
autumn  has  been  very  disappointing  considering 
the  more  abundant  crop*  both  here  and  on  the  Con- 
tinent, and  with  tbe  figures  of  the  Board  of  Trade 
return  before  us  we  can  hardly  hope  for  an  early 
revival. 

Imports  of  wheat  from  your  side  have  kept  up 
fairly  well  during  the  month  and  are,  in  fact, 
slightly  larger  than  last  November.  There  is, 
however,  a  large  decrease  for  the  month  from  At- 
lantic ports,  the  quantity  reaching  only  IB, 544, 197 
cwt.,  against  23.52S.462  cwt.  in  1881.  Large  quan- 
tities of  cotton  hare  been  received  from  your  side 
on  account  of  the  lateness  of  the  crop,  whilo  re- 
duced quantities  of  petroleum  have  been  received 
in  November.  On  turning  to  the  exports  It  u 
rather  surprising  to  find  that,  notwithstanding  the 
dullness  of  our  markets,  the  total  exported  of  Iron 
and  steel  from  the  United  Kingdom  reached  tbe 
very  high  figure  of  334.015  tons  for  last  month,  as 
against  309,430  ton*  in  November,  18S1,  and  289,- 
464  tons  in  1880,  bringing  up  the  total  for  the  11 
months  to  4.062.215  tons,  against  8.518,611  tons 
in  1881.  and  3,55-.424  Ions  in  1880.  The  following 
are  tbe  figures  for  the  export  movement  to  the 
United  States  in  November,  compared  with  the 
;  month  of  1881  and  1980 
IML 


very  natural  result  consid»ring  the 
e  of  the  American  free  trade  and  tbe 


decrease, 
present  state 

heavy  fall  in  prices.  The  export  of  steam  engines 
to  the  United  Slates  in  November  reached  £4.413 
value,  as  against  £178  in  1881  and  £19,447  in  1880; 
that  of  machinery  £44,109,  against  £54,881  in  1881 
and  £82.880  in  1880. 

Considerable  excitement  has  been  caused  on 
this  side  by  the  publication  of  the  reductions 
recommended  by  the  American  Tariff  Commission, 
more  particularly  the  changes  proposed  in  tbe  duty 
on  Bessemer  rails  and  iron.  The  question  has,  of 
course,  a  very  important  bearing  on  oar  market*, 
and  will  be  followed  with  great  interest.  The 
adoption  of  a  progressive  commercial  policy  by 
the  United  Stale*  would  in  fact  revolutionize  the 
conditions  of  trade  of  the  world,  for  the  mercan- 
tile business  lu  the  British  iron  trade  has  been  venr 
quiet  this  week.  Pig-iron  is  flat,  and  although 
prices  for  Scotch  warrant*  roe*  to  49*.  for  wider 
centers,  they  receded  at  the  close  to  48*.  lOd. 
The  Cleveland  iron  market  is  also  dull  and  tbe 
favorable  return  of  tbe  Cleveland  iron  masters 
had  no  effect  on  tbe  trade.  Stocks  have  decreased 
by  1,618  ton*  of  pig-iron,  whereas  they  were  ex- 
pected to  snow  an  increase  considering  the  low 
shipments  of  late.  The  total  stock  of  Cleveland 
iron  is  now  337,446  ton*;  the  furnace,  in  blast  are 
131  in  number,  of  which  85  are  working  native 
iron  and  38  hematite.  No.  3  prompt  was  dull  at 
42a.  Sd.t*48s.  by  merchants,  while  makers  ask  48*. 
6d.i/*44*.  For  the  0 mailed  iron  trade  orders  are 
scarce  and  prices  weaker.  Bessemer  iron  is  easy 
in  B&rrow-in-Furoace  at  56*.  fur  mixed  parcels. 
No.  8  forge  at  54s.  In  Lancasbire  locomotive  and 
tool-maker*  are  busy,  but  in  tbe  general  engineer- 
ing branches  a  ratlier  discouraging  view  with  re- 
gard to  the  future  is  entertained.  A  heavy  fail- 
ure in  Uverpool-that  of  Messr*.  Biddulph.  Wood 
A  Stevens,  with  heavy  liabilities,  is  another  sign 
of  tbe  depression  in  the  iron  trade, 
put  down  to  heavy  losses  caused  by 
failure*  during  the  past  ten  years  an 


Australia,  650  tons;  import* of  furnace 
other  than  Chilian.  2,293  ton*,  and  sundries 
£10  loos).  The  visible  supply  for  Europe  allows  an 
increase  for  the  month  of  1,700  tons,  aud  amounts 
to  48.539  tons,  as  attains!  46.809  tons  a  month  ago, 
50,217  tons  on  1st  December.  1881  (price  £67);  and 
02,229  tons  18811  {price  £61  14*. '.  Tbe  market  close* 
at  £56  10s.  to  £66  for  cash;  bars,  good  ordinary 
brands,  cash,  or  £1  10s.  lower  for  the  week. 

Sprllrr  is  rather  quiet.  Ordinary  SUesian  at 
£16  15*.  to  £17. 

Lrad  lower.  English  common  brands,  £14  3s.  6d. 
to  £14  5s.;  Spanish,  without  Hiker,  £15  10*. 


REPORT  ON  DIFFERENT  SYSTEMS  OF  8EW- 
AOE  DISPOSAL. 


by  >ik,  a  r.  Ham 


VCK  MKa.  LOCAL 
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side  have  inerranc-i.  but  that  under  all  tbe  other 
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Wales  tin  plate  manufacturers.  At  Newport  tbe 
Ehbcw  Vale  Company  have  secured  an  order  from 
this  London  «  Southwestern  Railway  Company 
for  30.000  tons  of  64-lb.  double-headed  rails.  The 
following  is  a  report  on  tbe  London  market  in  con- 
nection with  your  side : 

Steel  Rails,  f.  o.  b.  usual  porta:  prices  cont'nue  I 
nominally  as  quoted  in  our  last,  but  the  disposition 
is  to  accept  any  order*  offering  for  delivery  a  few 
month*  ahead  at  rather  lower  prices.  Old  Rails 
arc  in  rather  more  demand;  we  quote  c.  1.  f ,  price 
of  O.  D.  Hda.  to-day  at  83*.  to  88s.  per  ton.  New 
York.  Iron  Rails,  f.  o.  b.,  usual  ports:  £8  4a.  6d 
to  ■  5s.  per  ton  f.  o.  b.  Wales;  on  inquiry  we 
found  the  makers  Indisposed  to  book  an  order 
under  thine  figure*.  Heavy  Wrought  Scrap  Iron, 
60*.  to  62a.  6d.  per  ton  f.  o.  b.  Ixmdon  and  out 
porta.  Old  Railway  Leaf  Spring  Steel,  c.  i.  f.  usual 
ports:  £5  per  ton  offered  c,  i.  f.  Philadelphia  for 
December  shipment.  Steel  Blooms  7  in.  by  7  in. 
and  upwards,  f.  o.  b.  usual  ports,  nothing  doing. 
Bessemer  Pig  Iron,  Nos.  1,  8  and  8,  f,  o,  b.  usual 
ports,  Bat  at  53b.  6d.  to  55*.  per  too.  Bar  Iron, 
f.  o.  b.  Wales,  etc.  quiet  at  £5  10c.  to  £5  15s.  per 
ton.   Crop  Ends,  dull  at  60a.  f.  o.  b.  Wales,  etc. 

Tbe  continental  iron  markets  show  little  change, 
but  are,  if  anything,  weaker.  Pig  iron  is  drooping 
in  Belgium .  The  same  has  to  be  reported  ol  the 
Pans  market.  Tbe  figures  just  published  of  the 
imports  of  iron  and  steel  during  tbe  first  ten 
months  of  the  year  into  France  show  about  equal 
imports  as  corresponding  to  1881  for  pig  iron,  not 
a  large  increase  of  imports  In  manufactured  iron 
and  steel.  The  total  production  of  pig-iron  in 
Germany  during  the  first  ten  month*  of  the 
rear  was  2,424,553  tons  against  2,237,980  ton*  in 
1881. 

7Vn  has  suffered  a  severe  relapse,  prices  of  fine 
Straits  closing  at  £95  to  £95  10s.  for  cash,  £96  to 
£96  10s.  three  months,  English  ingots.  £100  to  £101, 
or  a  reduction  of  £3  per  ton  for  the  week.  This 
decline  dors  not  appearjustified  by  the  position  as 
far  a*  statistics  go.  Tbe  visible  supply  both  for 
Europe  and  the  United  States  amounts  to  15,418 
tons  against  15,795  too*  a  month  ago,  14,825  tons 
on  1  at  December,  1881  (price  £1051,  and  19,986  ton* 
1880  (price  £98).  This  position  shows  no  discourag- 
ing movement.  Moreover,  shipments  during  the 
month  from  Straits  to  London  have  only  been  75 
tons;  from  Australia  to  London,  1,000  tons;  from 
Straits  to  America.  575  tons;  total,  1.650  tons,  as 
against  deliveries  in  London,  1,653  toqs  i  Holland, 
584  tuns.  Under  tbe**  circumstance*  the  decline 
must  be  attributed  to  purely  financial  reasons. 

Copper.— Tbe  deliveries  in  England  ami  France 
in  November  amounted  to  only  8.983  tons,  as 
against  7,747  tona  in  October,  9,146  ton* in  Septem- 
ber, and  show  a  smaller  amount  than  in  many 
previous  years.  Should  other  similar  deliveries 
have  to  be  reported  in  December,  a  considerable 
decline  would  be  inevitable. 


We  have  to  acknowledge  the  receipt  of  a  copy 
of  tbe  above  giving  tbe  results  of  a  brief  Inquiry 
into  the  question  with  reference  to  tbe  require- 
ments of  the  town  of  Hendou,  England.  It  con- 
tains a  number  of  letter*  written  by  municipal 
officer*  and  other*  on  tbe  success  of  the  following 
different  systems:  The  pall  system,  as  ustd  In 
Rochdale;  the  Irrigation  system,  as  used  at  Bed- 
ford, Leamington.  Methyr,  Tydfil,  Croydon, 
Wrexham  and  Hitchin;  the  precipitation  processes 
known  as  the  A.  B.  C;  the  Lime,  Fritz  1  lilie  s. 
GoodalO,  Hanson  *.  Bird'*,  Uotto  £  Beesley'a.  and 
that  of  the  Riven'  Purification  Company. 

The  territory  was  found  to  be  too  expensive  to 
employ  irrigation,  it  was  then  recommended  to 
adopt  tbe  process  of  tbe  Rivers'  Purification,  not 
because  it  was  much  superior  to  the  other*,  but 
because  the  company,  in  consideration  of  an 
annual  payment,  proposes  to  operate  the  works  to 
i  satisfy  the  condition*  of  the  Rivers  Pollution  act 
he  can*-  i»iiulj  tf,e  local  ordinance  with  regard  to  the  qual- 
.ujl^uth  i  il>'  of  the  effluent  «nd  indemnify  the  corporation 
i  again*  t  a" 


obviate  the  necr* 
largo  capital, 

bUiiy. 


proceedings,  which  together  would 
necessity  of  the  town  having  to  raise  a 
il,  and  relieve  it  from  all  respouai- 


A  v  invention  which  it  is  believed  will  effect  im- 
portant changes  in  the  metal  trade  ha*  recently 
been  patented  in  Great  Britain  and  most  foreign 
countries,  and  is  now  being  sold  as  an  article  of 
commerce.  Tbe  invention  consists  of  a  new 
method  of  manufacturing  alumina,  by  which  nine- 
teenths of  the  present  cost  is  saved,  while  it  can  be 
made  in  immense  quantities  in  the  course  of  a  few 
days,  ioBtead  of  requiring  nine  months  to  produce 
it,  as  was  formerly  the  case.  The  inventor  is  Mr. 
Webster,  of  Hollywood,  near  Birmingham,  Eng- 
land, who  ha*  been  engaged  in  the  experiments 
since  1851,  and  only  succeeded  in  perfecting  bis 
process  about  twelve  month*  ago,  after  having  ex- 
pended nearly  ♦150,000  in  the  experiment*. 

C0BBESP0NDEN  CE. 


WALLINOFORD  WATER-WORKS, 

CHIOOrKC  Mas*.,  Dec.  18,  1883. 
Editor  E.hihsbxbihu  Ncvtb: 

On  Saturday,  tbe  16th.  tbe  citiaeDS  of  the 
Borough  of  Walllngford,  Conn.,  celebrated  the 
completion  of  their  new  system  of  water-worke  by 
a  public  i 


i  plate*  there  is  a 


The  exercises  were  in  charge  of  the  fire  depart- 
ment of  tbe  Borough.  They  Ant  attached  150  ft. 
of  robber-lined  hose  to  a  hydrant  on  the  "  Hill," 
where  tbe  pressure  m  104  lb*,  per  square  inch,  and 
with  an  1  %  in.  riog-nonle.  threw  a  vertical  stream 
of  115  ft.;  two  other  streams  wrre  then  added, 
each  of  wbich  threw  a  vertical  height  of  about  100 
ft.  A  much  better  result  would  have  been  attained 
had  it  not  been  for  a  sharp  northwest  wind  that 
caused  the  stream  to  bra 
was  with  50  ft.  of  hose  and  1 
tached  to  a  hydrant  on 

pressure  is  185  lbs.  per  square  inch,  which  threw  a 
vertical  stream  of  155  ft.,  easily 
cross  on  the  lofty  spire  of 
Other  trials  followed  that  were  equally 
tory,  and  which  proved  conclusively  that  tbe  new 
works  were  capable  of  furnishing  an  abundance  of 
powerful  fire  streams. 
After  these  trial*  tbe  fire  department  gave  their 


probable,  and  it  is  anticipated  in  many  quarters 
that  the  December  deliveries  will  be  all  the  heavier. 
Tbe  total  of  our  supplies  for  November  for  Eng- 
land aud  France  was  moderate,  vix.,  5,708  ton* 
from  Chill,  S,55 


ThiB,  however,  is  not  I  guest*  sc  elegant  dinner  in  the  town  ball. 


Representatives  of  the  departments  from  Hart- 
ford. New  Haven  and  Meriden  were  present,  i 
they,  as  well  a*  the  citizens.  < 
with  the  new  I 
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December  23,  1882. 


The  source  of  supply  is  Lake  FiaUaptuf b,  ly  i  nK 
In  the  southeast  corner  of  the  town,  and  4^  mile* 
from  the  center  of  the  borough.  It  has  an  area 
of  184.  and  shed  of  about  400  acres.  Iu  depth 
throuch  the  center  is  3D  ft. 

On  the  north  and  east  it  is  enclosed  by  precipit- 
ous mountain*  or  trap  formation,  thickly  wooded, 
while  on  the  south  and  west  are  rugged  hills  used 
for  grazing  purposes.  The  water  is  exceptionally 
purr  and  soft,  and  abundant  for  the  use  of  a  place 
many  times  as  large  as  Wallingf  ord. 

The  water  enter*  the  gate  bouse  through  an 
!8-io.  conduit,  11  ft.below  high  water, that  extends 
into  the  lake  to  where  the  water  is  17  ft.  deep. 
The  gate  boose  is  of  substantial  stone  and  brick 
masonry,  provided  with  waste-pipe,  by-prss  pipe, 
wells,  etc  From  the  gate  house  a  13-in. 
pipe  leads  towards  the  borough,  after 
here  it  is  laid  in  a  tunnel 
1.000  ft.  long  and  90  ft.  below  the  surface,  it  is  re- 
duced to  10  in.,  and  afterwards  to  6  in.  just  before 
it  enters  the  Borough.   ThJa  main  lino  is  provided 


81  Perry  Co.,  Pa.,  Dec.  17,  1883.  \ 
Editor  E.noikeeri>*o  News: 

In  laying  out  circular  curves  there  ia  an  error 
in  measuring  chords,  instead  of  measuring  round 
the  curve,  which  is  not  practical. 

This  error  decreases  in  proportion  as  the  length 
of  the  chords  measured  diminishes. 

In  practice  the  error  of  measuring  100  ft.  chords 
is  so  small  that  It  ia  used  as  a  standard. 

In  tbs  spiral  curve,  as  demonstrated  in  your 
Issue,  No.  10.  of  this  year,  the  error,  as  shown  by 
Mr.  Haynes.is0.l5rt        ^  fe 

number  of  stations  in  the  spiral,  and  if  it  were  pos- 
sible to  lay  out  a  spiral  with  an  infinite  number  of 
stations  the  error  would  be  diminished  to  zero. 

If  0.15  ft.  is  considered  practically  too  largr  an 
error,  the  If 4  ft.  spiral  may  be  laid  out  with  30 
stations.  Yours  truly,  W.  H.  Fry. 


not  stated.  Tbs  receipts  to  Feb.  88,  188!  were 
991.957.15.  The  expenses  in  1881  were  90.388.4:, 
and  the  receipts  9H.02g.31. 

The  workB  are  managed  by  three  trustees,  one 
being  elected  annually.  George  Rudge  is  the 
Secretary  and  W.  8.  Hamilton  the  Superintendent. 
ftXCXI.— 6AIXK.  B.  J. 

Salem,  New  Jersey,  in  Int.  88*  82' N..  long.7V  80 


a*  a  city  in 


ENGINEER'S  BOOK  OF  TABLES. 
Pennsylvania  Railroad  Company, 
erlntendent  of  West  Pcnnsyivanli 


ed  by  W.  C. 
the  persons!  sup 


vision  of  himself  and  his  engi- 


The  Commissioners  baring  charge  of  the  work* 
are  Dr,  B.  F.  Harrison,  H.  B.  Todd  and  W.  A. 
Ives.  Survey*  and  plana  were  made  by  John  0»- 
born,  C.  E.,  of  Now  Haven,  Conn.  A. 


SPIRAL  CURVES. 

Denver,  Col.,  Dec.  18,  1882. 
1  EwalszERiNO  News: 
1  cannot  agree  with  Mr.  Fry  that  his  spiral 
curve  A  EC  (see  figures),  graduatly  increasing  in 
curvature  from  it  to  C,  can  have  tangent*  A  B 
and  C  B,  which,  with  the  chord  A  C  as  base,  will 
form  an  isosceles  triangle.  It  A  represent  ste.  90 
and  C  ste.  31.  then  by  hi 
B  A  Hand  B  A  C  are  the 
rrotu  the  tangent  A  B,  and  are  respectively  WH 
and  SI  minutes. 


Eorro*  FjforNEXRiso  News: 

Your  "  Engineer's  Book  or  Tables  fur  Railway  _ 
Construction"  at  hand,  and  am  much  pleased  with  |  '^•^T^^P^^JE^'"*?: 
it.   Enclosed  find  Five  |5)  Dollars,  for  which  send 
me  five  (S)  copies  of  same  aa  early  as  convenient. 
Your*  truly.     H.  W.  Edwards,  C.  B. 
The  •'  Engineer's  Book  of  Tables  "  was  not  pro- 
pared  as  a  book  to  sell.    For  the  convenience  of 
the  Engineer  Corps  of  the  West  Shore  Railroad 
those  tables  were  completed  and  afterwards  put  in 
octavo  pages  and  lithographed.   They  are, 
fore,  practical  memoranda  for  practici 

1,  and  as  such  the  pamphlet  recommended 
itself  to  us.  We  got  permission  to  issue  a  small 
edition,  and  at  present  writing  that  edition  is 
already  half  sold.  The  price  ia  placed  at  the  con- 
venient one  of  one  dollar,  and  if  letters  are  care- 
fully scaled  and  addressed  wo  do  not  think  it  la 
necessary  to  register  them.  A  letter  failing  to 
us  is  a  rare  exception.— En.  Era.  News.] 


II  and  C  mark  the  positions  of  the  last  two  10- ft. 
stations,  and  the  angle  C  A 11  =  51  %  — 8*H'  =  l*1- 
C  F=  10  ft.  along  the  chord  and  FA  =  90  ft.: 
Then  H  f"=90»ten.  13'  =  90  •  .00349  -  0.8H  4 
and  of  course  ten.  or  the  angle  II C  F  =  0.814  +  10 
9  .0814  :  this  number  is  the  tan.  of  I'  48 .  The 
angle  H  C  F  having  a  common  aide  (C  F)  with  the 
smaller  angle  B  C  F,  tbe  line  C  B  must  fall  inside 
of  the  triangle  A  HC:  as  A,  U  and  Care 
points  on  the  curve,  the  line  C  B  must  « 
curve  and  cannot  be  tangent  to  it. 

In  case  it  should  be  objected  that  the  curve  Li  not 
obtained  by  offsetting  from  10-ft.  stations  along  the 
chord  A  C,  I  will  call  attention  to  the  fact  that  the 
result  regarding  the  angle*  HC  F  and  B  C  F  will 
differ  leas  than  one  minute  from  the  result  ex 
pressed  in  the  figure,  if  either  the  chord  A  H  or 
the  curve  A  Ell  it  assumed  to  be  90  ft.  and  H  C 
to  be  10  ft.  I  do  not  think  I  have  misunderstood 
Mr.  Fry's  method  of  laying  out  the  ourve,  hi*  Ian 
guago  seems  quite  plain;  he  says,  "Set  up  the 
.and  for  each  ;i0-ft.  station  of 
tangent."  etc.,  giving  the 
angles  to  be  deflected,  of  which  89,^  and  (1) 
minutes  arc  the  last  two,  awl  tlien  says,  take  the 
back  sight  from  C  on  A.  turn  51  %  minute*,  and 
the  line  of 
spiral. 


with  blow-offs  and  air-oocks  at  proper  points. 

Through  the  streets  of  the  Borough  the  pipes  are  1  Office  of  811  peri 
8.  6  and  4  in.,  all  of  cast-iron,  laid  at  a  uniform  ^"'b^v.lle,  Pa.,  Dec.  18,  1882 

depth  of  5  ft, 

Tbe  system  embraces  57.000  ft.  of  pipes,  all  sizes, 
58  double  nozzle  hydrants,  40  gates  and  8  air-cocks. 
Work  was  commenced  about  Aug.  1,  1882.  and 


W.  is  on  flat,  sandv  1 
Delaware  Bay. 

Settled  In  1875.  it  1 
1858. 

Water-works  were  built  by  the  city  in  1882.  after 
plans  of  Isaac  S.  Casein.  C.  E..  taking  the  supply 
from  Laurel  Run.  a  stream  of  about  5  square  miles 
water  shed.  An  earthen  dam  280  ft.  long,  forms 
an  impounding  reservoir  on  the  stream,  holding 
42,000,(100  gallons.  The  dam  is  founded  on  solid 
bottom,  12  ft-  below  the  natural  surface.  It  la  15 
f t .  wide  on  top  and  has  inside  slope  of  8  to  1 : 
and  outside  of  2  to  1.  The  overflow  is  carried  under 
the  bank  by  a  6-ft.  conduit. 

A  18-in.  cast-iron  pipe  conveys  the  water  4  miles 
to  the  pumping  station,  whence  it  is  pumped  di- 
rectly into  the  mains  by  a  Holly  Steam  Engine  of 
1,500,000  gallons  daily  capacity.  The  ordinary 
pressure  is  33  lbs.,  and  tbe  lire  pressure  110  lb*. 

Distribution  is  by  9  miles  of  cast-iron  pipe  of 
from  13  to  4  in.  diameter,  with  BO  fire  hydrants, 
and  88  gates. 

There  is  no  account  of  tbe  taps.    Service  ] 
of  Irad  and  of  galvanized -iron  are  used. 

The  population  In  1880  was  5,800.  The  daily  con- 
sumption i»  supposed  to  be  100,000  gallons.  The 
orks  have  recently  gone  into  operation. 
The  cost  of  the  works  is  977.000.   The  bonded 
debt  is  97.1,000  at  5  per  cent,  interest. 

The  Mayor,  Charles  Lawson,  is  chairman  of  the 
Water  Committee.   Charles  W.  Casper  is  the  Su- 

-tt*&£ 

Newcastle,  Delaware.  In  lat.  89'  40  N.,  long.  75' 
35  W.,  is  on  flat,  sandy  ground  on  the  Delaware 
River. 

in  1000.  it  was  incorporated  as  a  city 


LONGEST  TANGENT— C.  *  N.  W.  RY. 

Winona  4  St  Peter  Railroad  Co.,  and  ) 
Dakota  Central  Ry.JHv.,  peer's  " 


Referring  to  request  of  R.  P.  A.  in 
News  of  Dec.  9.  for  the  "longest  tangent  on  an 
operating  road,"  would  say  that  there  is  one  54 
mile*  in  length  on  tbe  Dakota  Division  of  tbe  Chi 
cago  *  Northwestern  Railway.    Yours  truly. 

JNO.  K.  Blcnt,  Engineer. 
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OOCCXXXtX. — VOUNOBTOWN, 
Youngstown.  Ohio,  in  lat.  41  7'N..  long.  80'  37' 
45"  W.,  on  both  sides  of  the  Mahoning  River,  is 
on  hilly  ground,  rising  abruptly  on  the  north  side 
and  more  gradually  on  tbe  south  side  from  the 

It  was  ineorporatod  in  1848  aa  a  village  and  ii 
1887  as  a  city, 

Water-works  were  built  for  tbe  city  in  1872  by 
the  Holly  Manufacturing  Co.,  taking  the  supply 
from  the  Mahoning  River,  whic  h  drain*  BoOsqiuirc 
miles. 

The  water  is  received  in  a  well  on  the  river  Uink, 
and  pumped  directly  into  the  mains  by  Holly  up- 
right piston  pumps  driven  by  a  steam  engine. 
Two  rotary  pumps  were  also  used  for  giving  fire 
pressure.  '  Three  were  replaced  in   1880  or 


pressure.  nurse  were  replaced  in  iwu  or  a 
Worthington  duplex  pump  of  8.000,000  gallons 
ilailv  capacity.  The  ordinary  pressure  maintained 
is  75  lbs.,  and  tbe  tire  pressure  100  to  150  llm.  at 
the  pumps.  The  highest  jeiint  to  which  water  ia 
distributed  is  170  ft.  above  the  river. 

Distribution  is  by  15  miles  of  cast-iron  pipe  of 
from  15  to  4  iu.  diameter,  with  111  Are  hydrants 
188  gate*  and  882  taps.   There  are  ISmpter*.  Ser- 
vice pipe*  are  of  lead. 
The  population  in  It*W  was  15,431.   The  daily 
will  be  tangent  to  the  I  consumption  in  Wl  was  HU0, 000  gallon*. 

8.  E.  ReaCOR.        The  works  cost  9175,000.   The  bonded  debt  1* 


Settled 

in  1878.  Water-works  were  built  by  a  private 
company  in  1670,  after  plans  of  Isaac  H.  Cassin, 
C.  E-,  taking  the  supply  from  the  Cliristiana 
River,  4  miles  west  of  the  city. 

A  18-in.  conduit,  400  ft.  long,  conveys  the  water 
from  the  river  100  ft.  from  the  shore,  to  the  pump 
well,  whence  it  is  lifted  96  ft.  by  a  Henderson 
jupirx  engine  of  500.000  gallons  and  a  Blake 
pumping  engine  of  750.000  gallons  dally  capacity, 
to  a  reservoir  built  in  excavation  and  enilsiiik- 
ment.  holding  1,500,000  gallons  at  93  ft.  above  the 
city. 

Distribution  is  by  84  miles  of  cast-iron  pipe  of 
from  13  to  4  in.  diameter,  with  40  fire  hydrants, 
85  gates  and  007  taps.  The  city  does  not  pay  for 
Are  service. 

Lead  service  pipes  are  used. 

The  population  in  1H80  was  4.N0O.  The  dally 
consumption  in  1881  was  450.000  gallons. 

The  capital  slis-k  of  the  company  is  930,000. 
The  works  liave  cost  9100.000.  The  bonded  debt 
is  950.0U0  at  5  per  cent.  The  expenses  in  1881 
were  92.500.  and  the  receipts  98,000. 

JamesG.  Shaw  is  the  Pnsrf.k-nt,  and  Isaac  C. 
Slaw  the  Superintendent. 

CCCCXX1I.  — BRA JSFT08.  OXT. 

Brampton.  Ontario,  in  Canada,  in  1st,  43'  40'  N.. 
long.  79  50'  W.,  is  on  slightly  undulating  ground 
on  the  F.tohicoke  River. 

Settled  in  1887  it  was  incorporated  as  a  town  in 
1678. 

Water-works  were  built  by  the  town  in  1881-3 
after  plans  of  Louis  H.  Knapp,  C.  £.,  taking  the 
supply  from  Snells  I«kc,  which  is  -1}  miles  from 
the  town  and  ISO  ft.  above  it.  has  an  area  of  45 
acres,  and  a  water  shed  of  700  acres. 

The  water  is  taken  from  the  lake  through  a  crib 
of  timber  filled  with  gravel,  and  conveyed  to  tbe 
town  in  a  12-in.  cast-iron  pipe. 

Distribution  is  by  8  miles  of  cart- iron  pipe  of  8 
and  « in.  diameter,  with  41  tire  hydrants,  15  gates 
anil  50  taps.    Lead  service  pipe*  are  used. 

The  population  in  1880  was  8,500.  Tlie  daily  con- 
sumption is  now  75.000  gallons. 

The  works  have  cost  958.000,  which  is  the 
amount  of  tbe  bonded  debt  at  5  per  cent,  interest. 
The  works  have  only  recently  goneinto  operation, 
and  the  expenses  and  receipts  can  not  be  deter- 
mined. The  management  is  vested  in  n  commit- 
tee of  the  town  council.  M.  M.  Elliott  is  the 
Cliairman. 

(XXX-X1JII. — BUBUMITOH.  VT. 

Burlington,  Vermont,  in  lat.  44'  80'  N, ,  long.  78* 
15  W  ,  is  on  ground  sloping  upward  from  the  nhore 
of  I .aki-  Cluunplain  to  an  elevation  of  300  ft. 
Settled  in  1778,  it  was  incorporated  as  a  city  in 
1885.  The  University  of  Vermont  was  founded 
here  in  1 791 .  -«*m*»«*> 

Water-works  were  built  in  18(5.7  hv  the  city  after 
plans  of  William  S  Whit  well,  C.  E„  taking  the 
supply  from  Lake  Cliamplain  and  pumping  it  by 
two  Worthington  duplex  steam  pump*,  each  of 
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750,000  gallon*  daily  rapacity  into  a  reservoir  800 
ft.  square  and  lit  ft.  deep,  in  excavation  and  em- 
bankment. SI*  ft.  above  the  bike. 

Distribution  is  by  20  miUn  iif  pipe  of  from  10  to 
8  in.  in  diameter.  Cement-lined  wrought  irun 
tap*  was  nt  first  used.  (  a>t-iron  i«  now  used  and 
la  being  substituted  for  tlie  cement-lined  in  tike 
lower  |Ktrt  of  (be  city. 

There  are  148  tire  hydrant*.  175  gates,  1.785  tapis 
And  90  meters.  The  city  contribute*  #1,300  per 
year  for  hydrautservice.  Service  pipes  lire  mostly 
of  galvanized-iron  and  sonie  of  lead. 

The  population  in  18*0  was  11.871.  The  daily 
consumption  in  1881  wa»  898.881  gallon*. 

The  w<»rk«  haw  coat  #440,000.  The  Iwndcd  debt 
i*  #130.000.  at  5  and  S  per  cent,  intercut    The  ex- 

Tins  works  are  managed  by  a  committee  of  the 
City  Council.    A.  Adsit  is  the  Superintendent. 
OOOCXLIV.— LA  CBoeKK.  WW. 

La  Crosse ,  Wisconsin,  in  lat.  44'  45  N.,  lone,  »1' 
15  W..  Li  on  the  Mississippi  River.  The  La  Crowe 
and  Black  rivers  flow  thmngh  the  rity,  emptying 
into  the  M irwcfelpui .  The  central  part  of  the  city 
on  both  Hides  of  tike  La  Crowe  rs  on  low  meadow 
land,  mirth  of  whk-h  la  a  plateau  SO  ft.  above  the 
river,  and  on  the  south  in  a  |4alcau  of  40  ft.  eleva- 
tion. 

A  trading  post  wan  established  here  in  1849. 
The  village  waa  laid  out  in  1851,  and  incorporated 
aa  a  city  in  IMS. 

Water-works  were  begun  in  1*77  by  the  city, 
after  plana  of  H.  I.  Bliss,  City  Engineer.  The  first 
works  coiuisted  of  about  S  miles  of  pipe  for  the 
supply  of  the  taurine*!  part  of  the  town  and  tire 
protection  in  oilier  parts,  and  like  pumping  wan 
doikc  bv  mill  owner*  under  a  contract  with  the 
city.  Pumping  works  were  built  by  the  city  in 
lf80-$f,  taking  the  supply  from  the  Mississippi 
Kiver  through  a  16-in.  rant  iron  pipe  600  ft.  long, 
of  which  178  ft.  is  «ubm«rged  and  laid  with  flexi- 
ble joints.  A  Blake  duplex  steam  pump,  with 
30-in.  steam,  and  16-lji.  water  cylinder*  pumii* 
directly  into  the  mains,  with  65  I  lis  ordinary 
pressure  at  the  pumps,  making  15  lb*,  in  the  city. 
The  fire  pnsamre  is  1 15  lba.  at  tike  pumps.  It  is  in- 
tended to  erei-t  in  18KI  n  stand  pipe  4  ft.  in  diame- 
ter and  aio  ft.  high. 

Distribution  is  by  8)  milea  of  cant-iron  pipe  of 
from  1ft  to  4  in.  diameter,  with  85  lire  hydrants,  80 
gates  and  435  taps.  Service  pipes  are  of  gal  van 
used  iron.  There  is  also  in  the  Fifth  Ward,  for- 
merly the  village  or  North  Iji  Crowe.  U  milesof 
8-in.  pipe,  with  10  (Ire  hydrnnts,  supplied  by  a 
Blake  duplex  pump,  owned  and  operated  bv  'like 
owner  of  n  steam  saw  mill,  under  a  contract 
with  the  city. 

Hie  population  in  1880  was  14.505.  The  daily 
consumption  in  1881  wax  1*00.000  gallons. 

Tike  works  have  cost  #90,000.  Then*  ia  no 
separate  water-works  debt.  It  is  ealiuialed  tlutt 
alsiut  #2il,000  of  the  money  raised  from  <  ity 
bonds,  has  been  expended  on  the  water  works. 

The  expanses  in  1881  were  $6,500  and  the  receipts 
*l,'»J0. 

The  works  ore  managed  by  the  Water  Commit- 
tee  of  the  Common  Council.  James  Manchester  ia 
the  Su|>erttitendent. 

<*0CCXLV. — HA  TOM.  X.  M. 

Raton,  New  Mexico,  in  lat.  8ft'  50'  >*..  long.  104 
40  \V.,  is  on  a  plain,  5  miles  from  the  foot  of  the 
Raton  Mountains.    It  has  grown  up  since  1*70.  oa 
the  site  of  the  machine  and  reiatir  shops  of  the 
Weal  era  At  New  Mexican  ditlaioiis  of  lie  At 


Froni  Henrv  I.  Bliss,  City  Surveyor,  statistics  of 
La  Crosse,  wis.,  Water-works.         --sjk.^^  — 

Fran  W.  E.  McDonuott,  Clerk  to  Wat«r  Tnis- 
teea.  and  also  from  L.  Laubscber,  C.  K.,  statistics 
to  date  of  Fort  Wayne.  Ind.,  Water  works. 

From  W.  Q.  Sawyer,  C.  E.,  account  of  Raton, 
N.  M..  Water-works. 

From  A.  M.  Johnson,  President  Lookout  Water 
Co  .  statistics  of 
works. 

From  O.  Kendlehart.  8up 
of  Oettyaburg,  Ha.,  ™ 


BID3  FOB  PUMPING  ENOINK8  FOR  NASH- 
VILLE, TKNN. 


Topeku  *  Santa  Fe  Railroad. 
Water-worka  were  built  by  the  Rnilrond  Cotn- 
panv,  after  the  plans  of  A.  A.  Robinson,  C.  K.  The 
works  hn vr  hern,  during  1*>2.  transferred  to  the 
Eaton  Water  Company. 

Springs  on  the  mountain,  Ity  milea  from  and 
1.5W  feet  alove  thetown.  furnish  50,000  gallons  o 
day.  which  is  r-onveyed  to  the  town  by  a  2  in. 
wrought-iron  pipe  over  very  broken  ground. 

A  well  has  also  been  dog  a  mile  from  the  town 
on  the  bank  of  Itaton  Creek,  the  water  from  which 
is  pumped  through  N.ooofeet  of  8-in.  ciut-ironpipo 
to  a  reservoir  ou  high  ground  north  of  the  town, 
now  in  course  of  construction.  The  gravity  and 
pumping  systema  arc  connected,  the  pump  being 
run  only  as  neislcd. 

Distribution  Ui  by  3  miles  of  6.  I.  and  4  in.  pits'. 
The  number  of  hydrants  and  taps  is  not  given. 
'  i  have  cost  <40,«(a>. 

ooxtimjiuj, 


pumping  machinery  were  opened 
by  the  water  works  commission  on  the  11th. 
There  were  bids  fmra  eight  lirma  and  in  nearly 
every  case  different  proptwala  from  like  same  Arm. 
The  proposals  were  for  machinery  as  described  in 
the  original  specifications,  and  also  supplemental 
and  additional  specificationa  a*  afterward  adopted 
when  the  bidding  was  invited  for  the  second  time. 

In  our  Issue  of  Oct.  38,  1883,  we  published  a 
synopia  of  the  specification*,  and  in  order  tliat  the 
bids  may  be  understood  we  pnhlish  the  additions: 
I.  For  pumping  machinery  to  work  under  the 
conditions  as  set  forth  in  original  specifications  to 
which  this  is  attached. 

tf  For  three  or  more  pumping  en  nines,  each 
having  an  easy  cap  irily  to  pump  5,000,000  gallons 
of  water  jser  twenty-four  hours  under  the  condi- 
tion* as  set  forth  In  said  original  specification*. 

a.  Two  pumping  engine*,  eacli  with  a  catatcily 
to  pump  5.000.000  gallons  per  twenty-four  hour*, 
from  the  Cumberland  River,  as  provided  in  said 
original  sre-cification*,  into  the  low  service  rrser- 
voirs,  tlu'  flow  line  of  which  will  la?  about  180  ft. 
alsivc  low  water  in  said  river.  And  cum;  or  inort 
engines,  each  capable  of  pumping  5,000,000  trill- 
ions per  twenty-four  hours  from  the  Cuialkeriand 
River,  above  described,  into  the  high  service 
reservoir,  the  Bow  line  of  which  will  be  280  ft. 
above  low  water  in  said  rivrr. 

4.  For  two  or  three  pumping  engine*  to  be 
placed  in  present  engine  pit.  the  lower  floor  of 
which  is  approximately  dlxUO  ft.  and  about  30  ft. 
alKii'e  low-water  line  in  tl'e  Columbia  Rivt-r — said 
engines  to  have  an  easy  aggregate  capacity  to 
pump  15,000.000  gallon*  of  water  into  the  low  ser- 
vice resorvoin.  as  above,  taking  watrr  through 
tw»38-in.  suction  piprs:  also,  one  ur  more  pump- 
ing cngiiua.  each  capable  of  raising  5.000,000  gal- 
lons of  water  from  »aid  low  service  reservoir, 
against  a  head  of  100  ft. 

Steam  pressure  in  boiler*  during  duty  will  be 
maintained  at  not  over  70  pounds  per  square 
inch. 

The  right  ia  hereby  reserved  by  the  City  Council 
to  reject  any  and  all  bids,  or  to  accept  such  aa  in 
their  judgment  will  best  subserve  the  interests  of 
said  city. 

Reference  being  had  to  the  annexed  specifica- 
tion* for  forms  of  |>ropo<ula.  together  with  other 
stipulations  and  conditions  nut  herein  specifically 
ret  forth. 

j,  a.  Romans  a  co,  op  NA&Hvnxs.  tens., 
submitted  detailed  prop* mils  to  furnish  two  ten 
million  gallon  engines  as  per  specification  No.  1, 
for  the  sum  of  #180.000. 

U.  A.  LIIUVY  a  HON,  JAXBRV1L1.8,  Wis., 
submltteil  three  separate  proposals,  the  first  of 
wbicb  waaaa  follows  : 

tsro  tea  uUIHoa  ralloB 


,-LAP7  *  JO*BB,  I 

All  of  .He.  I  

Maty  a&.ooo.ow  ■ 
a.  a.  i 

Allot  No.  i  .   

All  of  No. !»  •..  

Alio/  Nu  4   

IJuxy,  80.000,000  aart  TO.issxooo  nssjini  tti  sly 

wnrr  romv  porsvav,  omj>  apsnisi,  a.  v. 

AllofNo  1      

Twr,  nre-miUIOD  englae-  luit  vr. He,  as  par  tto  2, 
AJI  ut  No  «    

lilt  jr.  00,000.000. 

AllofNo  I UiJM.     <M'.'. 'TJ"X^'. m  ...  H73.RS0 

AiloiNc.  2  

IIIKti  raih  So.  S.                                             .  is.OOO 

Low  sernoe  No.  U      :st,M0 

,\n»f  Ko,  a   I'kVSOs 

tsiw  srrvien  So.  4       lOi.lAM 

i     ttlBti  erOa  No  4.  $27,.VX>  aart  S23^fi0 

Ail  of  No.  4.  f  131  .son.  or  ivrr;ao. 
Out!  o«  tm  ssiniua  rallua  cnxlnn,  Ho.  t,  as  noo  «i  i  un  i 
TO.  006.0  o 

IHshrm.  five  rn-.ni.jna,  Moa.  3  aad  X  Bo.O00.ikkj  h^i  t»  - 

000  000 

ototi.SSo*"'  * <m*  ***  *       ",nu™*>'  "-O00^00  *•* 

1  Mrsara.  R.  P.  Allis  *  Co., also  submitted  another 
j  proposition,  aa  follows  : 

!  All  ot  So.  1   

1  Allot  No  V    

j  All  at  No  !». 


All  of  No.  4 


All  of  No.  1 
All  <tf  No  - 
All  of  So. 


$iTa,»Ao 

U-7.V-0 
12U.W0 


COS*. 


1V6.70O 
1H7.000 


All  of  No.  4   «UM> 

a.  a. 

AO  of  No  I   

All  of  Nu  2,  four  r«it  stroke 
All  of  No.  Z.  Ihrar -foot  »utAo  . . 
All  of  No  -1.  f..ur  lool  !tl 
AU  of  So  :i.  U>ree-foo4  1 
All  of  Nu 


1*11  T.  0*1. OOO  Olrb" 

toes  . 

All  of  No  t  

It  t-r,  vfVTlee  No  4   

I.0.1  v.u.v  00.000 

H01A.T  BAarrMrrrsiiro  c 
Venieal  rnifiti^a : 

All  of  So.  1  

All  or  Vo.  -J  tfcrve  rssrloes   . . 

All  ot  So  :l  

Thrve  mstni-s  No  S  

Four  trajrlbet.  No.  3  

AH  <*?  »».  4   ....... 


iW.WO 
HUO0O 
70.000 

•a.'ss) 

8«.0>X> 


..liso.oeo 


tfiSV.  1 


liao.ooo 
.  m  oon 
i:h."<i 

154.OO0 
174.0  O 

its. 000 


Duty  90,000,000  based  on  ten  pound*  water  evap- 
orated in  the  laoilera  per  one  pound  of  coal,  or  72,- 
000,000  00  eight  pounds  of  evaporation. 

II  irlsjuul  ses-lera:   

All  .-r  Xo. -4   119.000 

All  uf  No  n-Ure*.  mis**   101.000 

tn  all  ot  n.k  3-rour  saalarn     14H.000 

Allor.Nj  <   12,  .OHO 

Duty  100,000.000  on  tea  pounds  of  evaporation  or 
W.OUO.UOO  on  eight  ponods. 

The  last-named  fir 
bonds  at  pur  in  payment. 

The  bids  were  referred  to  C»pt.  J.  U.  Cook,  con- 
sulting eiiuineer,  for  a  report. 


HOW  IRON   FILINGS  PREVENT  THE  USE 
OF  THE   ELECTRIC  LIOIIT. 


As  pel  spscUloattoo  No.  1 
eliRnies 


NiNr.-illcalU.il  No.     tur«^>  Itrs  lalUioa  gallon 

As  per  rvts-IIWslloa  No.  :V  kor 

■rame.  hlah  serrlos   

As  per  No.  4.  k,w  Hsrvlcv  

■la.^.Mllh-.-.-lc.  

a*  r>rr  No  «.  atnTTBtfiue.  .  ,. 


II34.SO0 

l'JO.000 
W.O0O 
IHV** 

ricss 


Puty  on  No.  I,  100.000.000  foot  pounds  per  100 
:  pounds  of  coal  used  fiw  the  short  tw4.  and  85,000,- 
060  for  long  :  all  cither,  92.OC0.0O0  and  83,000,000 
respectively. 

Messrs.  Libby  &  800*  second  proposal  was  as 
follows : 


The  recei|rt  of  rtntiMica  as  follows  is  acknowl- 
•■dged  with  thanks : 

From  Isaac 8.  Caaain,  C.  H,  statistics  and  water 
rate*,  of  Salem,  N.  J..  Water-worka. 

From  M.  M.  Elliott.  Chairman  Water  Commit- 
tee, statistics  of  wnter-works  of  Brampton,  Ont.. 
Can. 

From  George  Rudge,  Secretary,  statistics  of  the 
watirr-works  of  Youngatowu.  O. 

From  A.  Adsit,  Superintendent,  statistic*  aud 
tes  of  Burlington,  Vt  .  Water-works. 


Aaxerirale  No-  1 

1  Allot  No.  '-'   

-  All  .>f  NO.  3  

Allot  No.  4  


1 1 30.000 
130,000 
1:10000 
117.000 


Duty  to.000.000,  an 
test  respectively. 
M'-wrs.  Libby  &  Sou's  third  ptopo  ition  : 

All  of  No.  1    JIM.OO0 

AUofSo.  ■„•      I  •-•tt.OOO 

Allot  No   a       10.000 

Allot  Na  4   103,000 

Duty  100,000,000  and  85,000,000  respectively  for 
long  and  short  t*«t. 


A  case  wherein  the  electric  light  and  amall  par- 
ticles of  iron  aud  ateel  are  the  central  futures  of 
i  attraction  has  lately  come  to  light  In  this  city.  A 
manufacturer  who  employs  a  large  number  if 
emery  wheels  in  his  works  concluded  that  he  ought 
to  have  an  electric  light,  and  the  light  waa  ac- 
cordingly |mt  in.   To  his  groat  disappointment  he 
found  that  it  would  not  work,  and  aaan  explana- 
tion for  Its  queer  conduct,  was  informed  that  the 
light  was  all  right,  but  the  atmosphere  of  the  shop 
was  all  wrong — there  wtre  loo  many  iron  and 
;  steel  filing*  ••  a  flying  in  the  air  "   After  several 
ineffectual  efforts  f  >  make  the  light  perform  itt 
;  functions  ptoperly.  it  wa*  suggested  that  tike  ren- 
1  erntor  might  be  "  bond"  and  the  obnoxious  tilings 
kept  at  a  dWlan-.e.    This  plnn  w.is  trierl,  but  with, 
out  favorable  r>  muIU.    The  generator  got  hot,  ood 
petitioned  verv  forciblv  and  effectuallv  for  a  few 
whiffs  of  fnsdi  air,    Tli  s  ended  the  struggle  and 
the  light  was  token  out.    Tne  real  cause  of  the 
light's  failure,  aa  we  have  animated,  was  not  due 
'  to  any  imperfections  of  its  own,  oo  it  is  now  work- 
ing satisfactorily  at  anotluer  shop,  but  U  nscribable 
to  the  large  amount  of  iron  and  steel  lilingt  and 
dor,t  in  tlie  air  of  the  shop  in  which  it  waa  ho  fruit- 
'<  le«s|y  rxpiTimenteil   with.    The  rapid  travel  of 
1  the  armature  of  the  generator  created  a  suction  in 
the  air,  and  this,  added  to  the  magnetism  of  the 
field  magnet*,  naturally  drew  all  iron  tilings  float- 
ing in  the  air  toward  and  into  the  machine. 
These  small  particles,  attaching  thi-iuaelvea  to  the 
armature  strips,  were  brought  111  contact  with  the 
electric  sparks  of  the  machine  and  lieated  suf- 
:  ficlently  to  burn  out  the  sections  of  the  armature. 
The  loss  of  one  section,  of  course,  breaks  the  c.ir- 
,  cult  and  puis  nu  end  to  further  operation.  Several 
sections  were  burned  out  in  the  experiments  to 
which  we  allude  and  the  Tully  of  penusltiiK  fully 
demonstrated.    The  questlou  now  is.  can  the  elec- 
tric light  be  succesalully  employed  in  close  prox- 
•  Unity  to  emery-  wheels  ;— Age  of  Slrrl. 
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of  Subscription.  To  the  lulled  aula  and 
c*im.  :m.  14  per  nrrntin.  wclwllnr  piwrtas:c:  all  I»nrl*  t>f 
Eiim^,  Ofi,  payable  in  tdviJKv.  Rerallleares  at  Uh*  risk 
of  the  subscriber,  unlaw  made  br  rvfilstmsl  letter  or  by 
draft,  check  or  1'-  o.  order,  payable  to  Uao.  H-  rmoar. 

Trim*  of  Advertising  One  Inch.  1211a**,  one  Inner 

Won.  |a;  one  ni-.iitb.ffl  w>;  three  nriixlh*.  §17:  fill  month* 
$30;  «ne  fear.  %My  Hpcrini  rate  for  large  apace  and  lone 
1  win  he  frlven  nnamiUnaUim.  Adrertiiemenl*  inserted 
i  Uirce  month*,  payahlu  Ui  advance,  for  li>o*;i  r 


w^njr^Pnalteaitlo ... 


the  nlBec  .  ' 
anil  *d»ei 


■e  inrrenl  number 
puMlraUonnol  UM 


•trace  upon  rabjecta  which  naturally  brlumr* 
"  tab  t.iirn.1  I.  aotlcMeil 


M 

In  order  to  accomodate  euch  of  our  robees-ltsr*  an  may 
wwh  to  tubarribe  for  other  peilodlcahi  we  free  lau  riiUuwIa*. 
Senas:  We  will  send  to  any  addreaa  Esia.xaaaira  Mwaat 
malar  subscription  price,  (4  .00,  and  t 
ad  lltiuaal  price*  gteen : 


Atlantic  MtntWr  

Century  Mnri  line 

Harper  *  Masainw,   

Harper'*  We*  key  

Harper  *  btaaar. . .    .  ... 

Harper .  Youn*  IV.,p!. 
K*.  Nicholas  Magtaln* 
North  Am»»n  Kenew 


Wet  Re*. 

Price.  Price. 
 ISiss  tWoo 

  US  4-00 

 3JB  LOO 

  3.3ft  4  00 

  H.2i  4.10 

  l.tB  l.Wi 

  '-'.'•■'<  3.111 

  4.00  |  00 


The  principal  chau.ae  In  the  above  figures  from  tboae  of 
last  araaon  w  In  that  or  toe  Crnlary  ifvpatin',  which  haa 
adrojiced  II*  trade  price  c  i'i  eip.ndlacly.  I  Kir  gkurpcaa  la  to 
bring:  the  trade  of  our  subscriber*  Into  this  office,  ami  to  tin 
hla  we  Fire  the  CrDbhlns  y  urnal*  at  trade  price  and  we 
add  Are  oenu  'o  pay  for  Mimpi.  stationery  anil  lime  la 
Wewiih  ItunderaliKHtlluU  we  will 


OOJST  TETSJTS- 

Paos.,  Psar. 
I.         rtiertTj.  mil»~e    4:13  rnrroni*!.  DariBTaaxr: 
Report  on  Different  Hy*-  aa* 

£.55  Vi"  *X    ^'  »'^lpbia  Water' 

w  S  Water-        7b*  K*j,i,»,y  rvaaUUnn 

^Curvc.  p^r-«He^  ..  4* 

,-*W  V  .IT-llJI  Atll.lUTUI  Shirty    .,f  tlvll 

Entniiecr.  Il'K.VuT  Ta»'ln»4.ll!  rnnr^« 
The  Umireal  Tasxrnl  .  .430  rc^EHTr?***  *Cii 
TV •  ayon r.^  h%m}(«      w£««  *     *  4W 

Work*  ITfl  Nc,r  Yortl  W*U  r  ^PP*  4^ 

rsa,^^ \~ -  »~^«  ' .  u 

lar  i*  tin*  Ocvli:  I4»?b*437 

Noncr  OF  MF-KTINOP. 

AWRHlt'Art  SttirirTTT  of  CiTiL  4^Ditnnufeff,  \1~  E»»4  Tweotv 
bin)  urrtH.  Ni-«  York  Tbf  ttoltilc-Ui  anniMl  mnHt'tc  M 
Um  iw(*#y  will  h*  lu  Nfir  Y«rfc.  n»  Wn«nt-wlii.v.  Jn.ii 
17.  nl  10  *  w.   The  ftiniij*!  m  ,t.irtii  w|i|  t»c  |Mttwfe,t«Ml. 

Qfllrt'O  l:ir  tK*-  f-n-vu.-r  Tf*r  ficctoi.  time  *od  jilnoe  f*»r  Uw 
H-?xt  •.rnwul  t>.!iv»aU'»  Cfins, Ji'nH),  piMj-.-*'*)  jusir-nilmftnU 
to  Um-  f>  ai«ft««tlo«  dbcUetMal.  *ti«1  uhnr  Uuw.<i»-n»  tf*.iiJMii't«-il 
Arievnicvmfti'n  f  rJ»D.  17  and  1H  will  iw  lu-rf-'ctfil  tit  n  com- 
Bnli(i-->.  (Ui  l  you  An*  Hif-Hedi  U>  ly>  (irrwiil  al  tbn  tin--i  itu-i,  mt 

ntlw.- 'llif  thlnl  anfuai  in#tHiii«  «f  the  nvi-ftTi?  Atw<-af>tarir'ti 
will  br  hrM  fD  (*i4u»ttiU».  "M".  ••!*  Jmb.  17  IS,  It*.  IKK  I 
IbftT  In  rvunr  hmh'io  I*'  b-'lif  vi*  tlM  ibrrr  will  I*  a  i»*tt  full 
fttltstvlHiH'*'  ui  thi-  at*  And  eiUTin^en  of  lh»*  Sto»i*.  *ud 

tl.it  tlvrmrrtlnvt  wtll  b»-  nf  cr<*At  in1«>r>-wt  and  .aIi»#-,  F>artt->« 

— —  — 

Thk  JdIIBxal  er  the  Aswm  utiun  or  the  Kviii- 
WKRhlSf.  rkxTETIES  (or  November  la  enUri-ly  <le- 
ToUxl  <n  Iwu  [iu|N-r*.  on«?  hy  Prof.  Ceo  L.  Vttac  on 
*'Thr  TntiniiiK  for  StuilrrjU  in  Civil  KiiKinfi'rins:." 
»nd  the  wtbrr  by  Thon.  W.  Fltcb,  member -of  tbe 
8t.  Ijotii*  Club  ot  Knglneera.  on  "SUfl  MethoJn 
und  Martufttcturri— The  Itewat-mcr  and  Basic  I'm- 


Thk  School  or  Mines  Quartkklt.  puldialw?d 
by  the  Alumni  Aaa»2iatioD  of  Columbi*  Col- 
l*Kr,  for  November  conuiina,  unon*.  other  valu- 
able nrticlva,  tbe  following:  "  Some  Note*  upon 
the  IV'riin  SUdtbalin.  or  City  Elevated  Knilnttd. 
ami  the  Ruitrbalin.  or  Melt  Railroad."  by  J.  A.  Na- 
varro; •'Note*  on  River  and  Harbor  Survey*,"  by 
Tho*.  II.  LegKelt;  "Improvement  of  the  Wimon- 
ain  and  Fox  Bivern,"  by  Stant'litT  B.  Domt-a,"  and 
••Professional  Note*."  TliU  very  valuable  mnga- 
line  U  now  in  ita  fourth  year.  Tlie  subscription 
price  ie.  $S.  or  Uf  ty  centa  per  number,  and  all  rom- 
municattona  abottld  be  addrvwed  to"S?hoolof 
Minea  Quarterly,-  4»tb  btreet  and  Fourth  aveuue. 
New  York  City. 

Thr  Panama  Canai.— Mr.  Charles  Colne  will 
deliver  a  lecture  on  the  Panama  Canal  la  Steinway 
Hall  on  the  evening  of  January  4.  under  the 
auspices  of  the  General  Society  of  Mechanics  and 
Tradesmen  of  tbla  city.  This  lecture  will  be 
illustrated  an  fully  aa  poaaiblr,  and  will  be  a  gen- 
eral description  of  tlio  principal  features  of  tbe 
ranul,  citing  vtluit  haa  been  done,  what  ia  bring 
done,  and  what  will  he  done,  A  statement  of  tbe 
facts  in  regard  to  the  project  hy  one  thoroughly 
conversant  with  the  intention*  of  M.  del^aepa 
and  representing  the'  company  in  this  conniry, 
wlU  be  received  with  pleasure  by 
with  studious  attention  by 


tures,  average  NHI.OOO  per  annum,  and  for  the 
last  four  years  tbey  average  tl.OOO.OCO  per  annum. 
In  a  private  businfas  we  would  call  this  a  most  ex- 
cellent showing  of  profits,  and  would  applaud  the 
man  whose  business  tact  was  equal  to  tbe  realiza- 
tion of  such  result*. 

Now,  as  to  tbe  engineering  qualifications  of  Dr. 
McFaddrn  to  fit  hint  for  hia  position,  we  really 
think  that  little  remains  to  be  said  after  tbe  fore- 
Thet 


THK  PHILADELPHIA  WATER  DEPARTMENT 


The  selection  of  a  Chief  of  the  Water  Depart- 
men!  still  agitates  the  minds  of  thr  City  Fathers 
of  Philadelphia.  In  it*  latest  phase  they  seen,  to 
weuty  of  the  task  s-t  them,  and  now  d. sire  to 
shift  the  responsibility  of  the  selection  of  a  proper 
person  for  the  uffice  upon  the  shoulders  of  some 
other  body  than  their  own.  A  resolution  wa- 
prtsented  to  Councils,  proptsnng  that  in  connec- 
tion with  an  increase  of  salary,  ihe  candidates  be 
subjected  loa  ronipr  I  itive  exaniin&Con  by  a  Board 
<  hesen  by  the  Faculty  of  the  Tuwuo  Scientific 
School  Uni.  of  Pa.,  the  Franklin  Institute,  and  the. 
Amer,  Soc.  C,  E.  The  Amer.  Soc.  has  already 
placed  itself  on  record  as  declining  to  interfere 
In  any  such  matters  ;  and  now  art)  arc  by  the 
miatMphia  Rtford  of  Dec.  It),  that  tbe  Franklin 
Institute  have  expressed  an  opinion  that  an  exam- 
ination would  not  properly  develop  the  fitness  or 
unfiuirsa  nf  a  person  for  thr  office ;  it  would  be 
theoretical  only,  and  would  be  no  lair  test  of  the 
executive  ability  of  (he  candidate.  Curiously 
enough,  in  the  resolution  above  referred  to.  two 
very  important  requirements  for  the  position  in 
question  are  omitted,  viz.,  Hgdruutic  Engineering 
and  the  practical  Htanayemint  of  so  important 
a  department.  To  tbe  mitidu  of  those  st  a 
distance,  unbiased  by  tbe  petty  wrangling* 
of  short  sighted  and  unwise  |Kj|lticians,  tbe  execu- 
tive sbility  to  luindle  so  vast  a  syalrm  as  the  water 
supply  of  the  second  city  In  the  Cnion.  is  of  para- 
mount  importance,  and  a  study  of  Ihe  official  re- 
porta  nf  thr  Philadelphia  Department,  show  that 
Dr.  McFaddrn  can  be  charged  with  no  lack  of  such 
ability,  when  we  compare  the  results  attained  with 
the  money  expended — and  to  the  taxpayer  this  ig, 
after  r.ll,  the  crucial  test.  In  the  Department  re- 
ports for  1HHI,  a  very  complete  table  sets  forth  the 
••  itemizcsl  expenditure?  of  the  Department,  since 
consolidation,  from  annual  and  *|xi-ial  appropria- 
lions  '  iin.l  .-.  sin  iiiu.ti. .!  .,r  ii,t»  table  shi  wt 
that  while  from  the  yrurs  1H«;  to  INT:  an  expemli- 
tutv.  of  W.3«e.»~.K!.  providitl  means  for  onlr  an 
Increased  daily  supply  of  7.4.1X.4.K  elill„lls,  ,n  n- 
peoditureof*l-«»l.l2I  H.,,  hrtw.H-n  the  y.ars  1873 
and  l-Hl.  which  peritsl  r.  pnnents  Dr.  McFadden's 
manageiiient.  gave  tlm  consumers  an  increased 
supply  of  2fl.rtiO.KBS  gallon*  per  day  :  or,  to  put  it 
more  plainly,  Dr.  McFitdden  with  one  dollar  ex 
pcniinl  gained  the  ssino  practical  results  that  cost 
his  prcdcccssots  almost  four  dollars.  For  the  nine 
years  of  his  administration  the  same  report  of 
l  lbM  shows  that  the  receipts  in  r-rw**  of  expendi- 


by  the  < 
who  < 
ponditure. 

But  it  see  tin  that  the  present  chief  I 
commendations  than  this.  In  IHTS  a  commission  ot 
experts  waa  appointed  to  examine  into  the  water 
supply  of  Philadelphia;  u  commission  made  up  of 
such  represent  itive  engineers  as  William  J.  He- 
Alpine.  Julius  W.  Adams,  W.  Milnor  Roberts 
Solomon  W.  Roberta  and  W.  E.  Morris  (acting 
in  connection  with  Chief  Engineer  McFadden.) 

In  reading  their  report  we  find  this  body  of  emi- 
nont  experts  in  I 

ing  the  svggeations  of  Chief  Engineer  I 
one  of  the  most  important  of  which  waa 
ion  of  the  city  aa  it  now  stands  into 
regulating  the  supply  by  tbe  requirmenta  of  tbe 
district.  This  system  tbe  experts  endorse  aa  "very 
complete,''  and  in  this  connection  we  might  state 
that  to  this  division  of  tbe  city  into  systems  wa 
are  all  indebted  for  a  very  rxoellent  topographical 
map.  thr  hrst  ever  published  of  Philadelphia.  A 
laler  Hoard  of  Experts,  appointed  in  June  1882, 
up  of  such  noted  engineers  asE.  8, 
Frederick  Graff  and  J.  V.  1 
have  also  just  filed  a  report,  a  copy  of 
before  us,  and  in  comparing  their 
with  the  Department  report  of  1881  we  find  that 
tbey  too  repeat  and  endorse  the  suggestion  of  Dr. 
McFadden,  aa  to  the  building  of  the  Cambria  reser- 
voir, the  completion  of  tbe  East  Park  reservoir, 
and  the  extension  of  tbe  reservoir  at  Mount  Airy. 
These  "MuggerjilotiV  have  a  famtluir  sound,  and!  if 
our  memory  does  not  deceive  us  tbey  have  been 
|  printed  from  year  to  year  for  some  time  past  in 
I  tin-  Philadelphia  rrpurttf. 

I    From  the  report  of  the  last  named  buurtl  and 
from  tbe  Department  report  of  1881  we  can  arrive 
at  bnt  one  conclusion,  wbicb  is  not  complimrntary 
to  the  managers  of  the  f 
city,  and  it  is,  that  these  i 

Water  Department 
to  the  extent  ot  "atarving  it  out  "  and 
greatly  endangering  its  usefulness.  They  have  di- 
verted tho  revenue,  instead  of  expending  some  por- 
t  on  each  year  in  extending  the  Department 
"plant  "so as  to  meet  in  advance  tbe  requirements 
nf  a  rapidly  increasing  consumption.  The  ex- 
perts find  that  "  tbe  existing  machinery  is  worked 
to  its  utmost  capacity  ;"  that  "at  the  two  largest 
steam  works  there  is  no  spare  machinery  ;"  that 
■•  at  certain  periods,  which  are  also  those  of 
greatest  consumption,  the  water  power  at  Fair- 
mount  is  practically  unavailable;"  and  they  also 
And  "that,  at  the  rale  of  annutl  iocrwue  in 
laraest  consumption  of  the  post  year  (which  is 
about  eleven  million  gallons  dsily)  there  will  not 
be  enough  pumping  power  to  sufficiently  supply, 
ilnnng  the  driest  seasons  of  next  year  (ls-SJi.  an  ana 
which  contains  two-thirds  ol  the  population, 
while  in  1884  there  will  be  a  short  supply  through- 
out almost  the  whole  city.** 

This  is  an  alarming  slate  of  affairs  Tor  a  com- 
munity and  with  all  due  deference  to  the  Councils 
of  Philadelphia,  we  think  that  it  would  bo  ill  ad- 
vised "to  swap  horsea  wiiile  crossing  the  stream." 
If  a  new  man  was  suddenly  placed  at  the  head  of 
so  vast  and  intricate  a  system  as  that  in  question, 
even  had  he  passetl  his  examination  as  a  "civil 
engineer."  without  tbe  familiarity  with  nil  the 
working  and  requirements  of  the  Department  that 
time  alone  could  supply,  and  marked  executive 
ability,  be  would  find  his  charge  in  the  condition 
of  the  "deacon's  one-horse  chaise,"  and  the  good 
people  ot  Philadelphia  would  find  themselves  with, 
out  water  when  tbey  needed  It  mo*l. 
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IRON  TRADE  INDICATIONS. 


Tbe  decline  which  has  taken  place  in  steel  nil*, 
from  US  to  $40,  ami.  according  to  recent  quota- 
tion*, to  $8V,  baa  ba<l  th«  effect  of  increasing  the 
demand  for  rails,  aa  i*  evidenced  by  the  placing  of 
contract*  whicb,  according  to  announcement* 
mad*  in  trade  paper*,  will  fall  very  little  short  of 
290,000  too*,  within  a  litUe  mure  than  thirty  day*. 
The  amount  may  be  larger  than  this,  *■  both  buy- 
ers and  sellers  arc  unusually  reticent  aa  to  trans- 
action*  and  price*.  It  wa*  Mated  month*  ago  that 
order*  were  withheld  from  the  market  because  of 
the  expectati->n  on  the  part  of  buyer*  of  a  decline 
in  price*,  ami  that  a  decline  wa*  in  progress  which 
would  reduce  quotation*  within  a  few  months. 
Tliat  mult  ha*  been  reached  and  the  order*  hare 
been  placed.  It  I*  Impossible  to  predict  with  any 
d«groe  of  certainty  the  future  course  of  the  Bes- 
semer steel  price*.  The  productive  capacity  has 
reached  a  limit  at  which  an  enormous  demand  will 
be  necessary  to  sustain  prices  a  little  above  cost 
limit*.  Whether  railroad  building  will  be  prose- 
cuted with  that  activity  which  ha*  characterised 
the  past  year  isa  question  which  none  can  answer. 
There  i*  no  reason  to  t  ike  the  pessimists  view  of 

■  we  have 

1  of  road  that  we  wilt  therefore 
There  is  no 

apparent  reason  why  the  great  activity  which  bu 
characterized  railroad  building  should  not  con- 
tinue, and  that  the  spirit  of  enterprise  which  has 
aroused  the  latent  energicsof  the  American  people 
during  the  past  18  years  should  continue  to  call  for 
additional  railway  construction,  not  only  in  the 
remote  sections  of  the  west  and  south  but  in  the 
■tales  between  the  Atlantic  and  Mississippi  River. 
The  decline  in  the  cost  of  rail*  stimulates  demand, 
specially  when  buyers  are  satisfied  that  bottom 
1  for  the  present.  What 
i  prices  of  the  future  are  is  a  matter  of 
If  the  expectations  of  inventors  en 
in  metallurgical  problems  are '  r.-aliaed  a 
further  reduction  in  cost  of  $10  per  ton  la  probable. 
Certainly,  some  cheapening  of  cost  ianrsr  st  bund. 
A  patent  has  been  recently  grunted  for  a  process 
of  manufacturing  iron  and  steel  direct  from  the 
blast  furnace  wherein  great  economy  is  realised. 
A  portable  converter  is  used  in  the  furnace  which 
ran  be  mule  to  bold  any  desired  amount  of  metal 
to  be  treated.  Two  converters  can  be  used  time 
continuing  the  steady  treatment  of 
t  stoppage.  This  is  an  improvement 
to  be 


other  course  before  them  except  to  economize  in 
this  direction.  Steps  have  been  taken  already  to 
lessen  cost  of  labor  to  the  extent  of  10  per  cent,  in 
mills  and  furnaces  in  Pennsylvania,  and  it  is  prob- 
able that  a  general  reduction  wilt  be  made  every- 


where, excepting  where  scale*  eontmt  the  rates  of  jury,  which  resulted 


tention  to  it.  There  is  a  difference,  however,  for 
whereas  in  the  English  watering  place  hardly  any 
cause  for  fear  existed,  in  our  New  Jersey  resort 
there  was  such  reason  for  complaint  that  it  was 
made  the  subject  of  investigation  by  a  grand 


wage*  as  is  the  case  in  Western  Pennsylvanis.  und 
in  nearly  all  the  mills  wist  of  that  point.  Pig  iron 
manufacturers  request  an  advance  from  $7  to  $K 
in  duties  but  the  commission  proposed  a  reduction 
of  from  $7  to  $6.  During  the  past  year  two,  and  in 
=otne  eases  three,  advances  of  wages  were  made  to 
blast  lurnaoe  tabor  amounting  to  about  DO  per 
cant.  A  reduction  in  this  item  of  coat  will  be 
made  with  as  little  delay  a*  possible.  In  the  mat- 
ter of  take  ore  a  moderate  reduction  is  desired,  but 
it  is  difficult  to  bring  about  because  uf  the  unwil- 


proper  sanitary  | 

mountains  and  by  the  sea.  there  will  result  to  their 
proprietors  something  similar  to  the  pecuniary 
losses  detailed  above.  We  spent  two  weeks  at  At- 
lantic City  last  season;  the  first  four  days  were 
spent  in  wrestllug  with  a  severe  attack  of  dysen- 
tery, which  we  found  was  a  universal  complaint; 
after  recovery  from  tba*  one  rcwlizes  in  walking 
about  the  crowded  streets  what  a  vile  atmosphere 
he  is  inhaling  from  the  odor  which  constantly 


cleaned  out,  and  the  content*  of  which 
rated  the  whole  site  of  the  city. 


lingnee*  of  ore  miners  to  concede  anything.    The  arise*  from  the  thousands  of  privies  t  hut  are  never 
completion  of  railway  facilities  ami  the  develop- 
ment of  newly  opened  mines  will  bo  au  argument, 

appeals  of  consumers.  lake  ore  should  not  be  sold 
at  |I0  per  ton  at  Cleveland,  when  it  cost*  leas  than 
hslf  that  to  deliver  it  there.  Some  Bessemer  rail 
crm panics  have  purchased  their  own  mines  and 
with  the  assistance  of  importations  the  coat  of 
nil-making  will  be  considerably  reduced  during 
the  next  twelve  month*  in  tlie  matter  of  cost  of 
ore.  It  is  expected  with  the  expansion  of  fuciij, 
ties  for  using  the  water  communication  between 
the  lakes  and  eastern  shipping  points  that  lake 
freights  will  be  reduced.  As  to  cost  of  coal  leas 
can  be  said.  The  anthracite  combination  will  whrn 


of  any  vigor- 
ous effort  upon  the  part  of  operators  to  depress 
wager.  The  demand  for  ore,  coal  and  all  the  vast 
variety  of  manufactured  products  into  which  iron 
and  steel  enter  wilt  very  probably  lie  maintained 
during  iaH3  at  the  same  volume  as  during  the  year 
now  closing.  Tin*  latest  evidence  as  to  future  i 
prospects  unite  in  assuring  the  industrial  and 
coruinen  i.il  interests  that  there  will  be  no  falling 
off  in  demand,  no  collapse  in  values,  no  restrict- 
lion  of  consumption  but  on  the  ooutrarr  that 
there  will  be  a  healthy  improvement  in  ail  these 
direction*. 

At  a  meeting  of  manufacturer*  of  pig  iron,  bar 
iron,  plate  and  sheet  iron. and  other  kinds  of  iron 
in  the  state*  east  of  the  Allegfaenies,  held  in 
delphla,  Dec.  SI.  it  wa*  decided  to  submit  a 
men*  to  Congress  expressing  their  satisfaction  at 
the  appointment  of  the  Tariff  Commission,  and 
adding: 

'•  While  not  approving  of  all  the  changes  pro- 
posed by  the  Commission,  we  believe  that  in  the 
I  main  such  reduction  will  not  paralyse  the  indus- 
tbat  merchant  iron,  plates,  sheets,  nails,  spikes,   tries  to  be  effected  by  them."   It  is  urged  that 
hoops  and  structural  shape*  tto  be  made  better  |  Pj™m'?.?S£,Il.b-!  by  P""**1?"  °.n.,h*. 

and  cheaper  than  by  the  present  method.  The 


about   a   dozen   companies,  ami 
>w  engaged    in    putting    in  the 
nrcessary  machinery.  By  this  process  it  is  claimed 
iron 


PERSONAL. 

Robert  H.  BATHE  having  resigned  from  the 
position*  of  general  superintendent  and  chief  engi- 
neer of  the  Lehigh  Valley  Railroad  II.  StaNUY 
Uoodwto  has  been  appointed  general  superintend- 
ent and  A.  W.  Ktkdmax  chief  engineer. 

At  the  first  monthly  ballot  of  the  session  of  the 
Institution  of  Civil  Engineer*  Georoe  E.  Wuon, 
Jr.,  Newport.  R.  I.,  wa*  elected  member,  and 
Thomas  Alexander    Watk,  of  the  Dominion 
Works  Departm 

ate  oft 

Dm.  BBNRT  D.  Destbon.  of  Syracuse,  died  of 
pneumonia  Wednesday.  He  was  60  years  old. 
During  thirty  years  he  wa* 
work*,  i 

the  firm  of  Denison,  Belden  &  Co.  lie  leave* 
,  $1,000,000. 

Tkesor  W.  Park  died  at  sea  on  Wednesday, 
December  18,  on  the  Pacific  mail  steamer  Han  Bias 
while  en  route  f tarn  this  rity  to  Aspinwall.  Mr* 
Park  was  born  near  Bcnniugton,  Vt,,  in  IDS!,  anil 
there  received  preliminary  education.    In  1&'>2  he 
went  to  California  a*  chairman  of  the  committee 
to  investigate  and  settle  the  Und  titles  to  that 
a  resident  until  1*03.  Hla 
quickly  recognised,  und  be 
ected  with  every  case  of  prominence  dur- 


lr.,ctor  on  public 
was  a  member  of 


improved  methed  dispenses  with  the  casting 
houses  at  the  hi  ist  furnace*,  the  cupola,  the  hoist 
and  other  necea-ary  appliance*  end  it  will  use  the  THE  SANITARY 

quired  for  rolling,  etc.     The  invent 
$10  is  the  minimum  saving  which  can  be  effected. 


P  ques- 
tion of  tariff  revision,  in  order  to  dispel  the  feeling 
of  uncertainty  which  prevails  in  the  public  mind 
and  restores  business  confidence. 


CONDITION 
RESORTS, 


OF  SUMMER 


If  so.  it  would  not  1 
mude  at  $30  per  ton.  and  merchant  bar  made  at 
least  t5  per  cent,  below  it*  present  cost  of  prraluc- 
lion.  We  are  certainly  on  the  eve  of  a  radical  de- 
jui lure  in  methods  of  manipulating  iron  anil  steel. 
Foreign  inventors  and  ructullurgist*  are  engaged 
on  the  same  problem  and  wonderful  advancements 
are  being  made  in  thut  direction.  They  have 
already  applied  their  improvements  to  blast  fur- 
and  have  [iruliic.-d  iron  that  has  stood 
Of  course  nil  these  methods  will  la- 
wee  rely  criticised,  hut  it  is  only  a  question  of  a 
rhen  manufacturers  will  be 


to  Knclalvt,  has  la? 
This  is  instnlv  <liw 
Lnnrrt,  an  £ngli* 
t  sanitary 
nkl  that 
leh  01,001 


It  is 


*indittoa 
Brighton 
vi*tti.m 


The  season  st  Brighton 
psrstive  failure  this  year. 
I  tele  which  ap|*rtr*d~ill  til 
jonrtui!.  making  chsrgea  < 
of  the  favorite  Hum*- a  rvs* 
has  lost  tbis  srsson  tbe 
■ 

falling  eft"  io  the  number  of  tickets  sold  by  the  rail aav 
rompuny,  snd  Is  proliably  w»  exairjreruted.  Bol  in- 
inn  uv  ii*  trie  attack  upon  the  ssnttsrv  condition  of 
Brijihtou  was.  the  action  of  the  authorities  wsa  attll 
hi.  itx  so.    Tbe.e  wiseacre*,  instead  of  merely  quoting 

lowu.  began  s 
"  Brighton  De 
an  excited 

cuouroveny  raged  in  the 
beint  thai  niaov  people  _. 
tssinia  and  other  resort*  wl  bin  an 
London- .V.  1 ,  .Sun. 

This  scare  was  hardly  culled  for,  according  to 
good  authority,  although  the  sewerage  of  Brigh- 


tnsexco-diniilv  !■■«  lUwth  rate  of  thefr  low 
suit  spalist  the  /..rarer,  snd  htarie.1  s  ••  Bi 
fence  l  and."   Trio  suit  wsa  drorajied,  but 


He  returned  to  hi*  native  place, 
abandoned  the  legal  profession  and  engaged  in 
projecting  and  promoting  railroad,  mining  and 
hanking  enterprise*.  He  was  largely  interested  in 
the  Panama  Railroad  Company,  of  which  he  was 
president  at  the  time  of  liia  death.  He  was  a  di- 
rector for  many  years  In  the  Pacific  Mail  Steam- 
ship Company,  snd  was  connected  with  many 
banking  enterprises  In  the  city.  He  was  n  director 
of  the  Hudson  Kiver  Tunnel  Company  and  was 
sanguine  of  the  ultimate  success  of 


Mr.  Albert  MnjJtr.  a  graduate  of  the 
laer  Polytechnic  Institute,  for  the  last  te 
Government  Engineer  for  the  republic  of  1 
with  headquarters  tit  Ouitn,  and  more  recently 
Chief  of  the  Technical  Bureau  of  the  Panama  ca- 
nal, has  been  spending  the  past  week  In  thi*  city, 
but  sailed  on  Thursday  for  Panama.  Mr.  Millet 
lias  been  awarded  the  contract  for  the  Summit  sec- 
tion of  the  Panama  canal  und  will  atari  the  work 
of  construction  curly  in  January.  He  has  ordered 
10  locomotives.  ATrfl  ton*  of  steel  rails,  eight  steam 
excavators,  800  dump  curs,  steam  pumps  and  other 
contractor's  plant.  The  depth  of  the  cutting  at 
the  summit  is  about  WS  ft?  T.  M.  ( 
her  American  Society  Civil  1 
phia,  is  Inspecting  Engineer  of  locomotives 


obliged  to  reject  the  old  and  accept  the  new. 

The  iron  interests  have  agreed  to  quietly  accept   ton  is  defective,  and  has  been  advertised  as  so. 

the  proposed  reductions  of  iron  and  steel,  but  they  But  the  above  is  so  closely  a  parallel  case  with  rails  for  Mb  Millet  and  P.  H  Bakkran,  C.  E.,  of 

do  so  with  some  unwillingness  because  of  these-  I  hat  of  Sabrightand  its  vicinity ,  where  a  bold  Troy.  N.  Y.,  is  Inspecting  Engineer  of  excavators 

riou*  difficulties  in  the  way  of  paying  present  cost  newspaper  man  last  summer  incurred  the  veu-  and  dump  cars.  Osgood  &  MacNaugbton  build  the 

of  labor  and  material  at  prewut  market  price*,  geance  of  the  people  fur  publishing  some  facts  excavators  and  Gilbert  Bush  &  Co.  build  100  of  the 

They  ore  unwilling  to  reduce  wages,  but  with  the  :  alsiut  tbe  sanitary  condition  of  bis  locality,  ami  cars.  The  locomotives  arc  being  built  by  three  dif- 

i  of  the  proposed  reductions  thev  see  no  was  very  much  hurriuwd  by  them,  that  we  call  at-  ferent  firms.    Mr.  MULLET  is  also  a  bidder  for  the 
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const  ruction  of  water- work*  at  Panama  add  also 
at  Uuyuquil  in  Ecuador,  tli*  address  i»  Panama, 
i  of  Intern. 'canic  Cannl  Company. 


celving  the  full  volume  of  water  which  the  nquo-  > 
duct  is  able  to  bear  and  convey  to  the  city.  1 
The  result*  achieved  by  tlx-  use  of  water-meters,  , 


AMERICAS  SOCIETY  OF  CIVIL  ENGINEERS. 


Thr  regular  meeting  of  the  Society  i 
Vcduesday,  Vim  " 
vt  by  i 
i  "Toe 


i  h«  Id  on 
(■President  Pnine  in'thc  rhair. 
A  paper  by  William  P.  Shinn,  M.  Am.  Sue. 
C.  E  .  on  "  Toe  Increased  Efficiency  uf  Railwuys 
/or  the  Transportation  of  Freight "  "was  read  ami 
partially  discussed.  The  discussion  will  be  renewed 
at  the  annual  meeting. 

The  next  meeting  of  the  Society  will  be  held 
Wednesday.  Jan.  ».  1B83. 

The  annual  meeting  will  be  held  Wednesday. 
Jan.  1J.  19*3,  at  II)  a.  m. 

1  Conversation  Rooms  are  open 
evening,  from  7*1  to  10  o'clock. 


how*!  inspections  and  Inspection*  nf  huuae  drains 
at  night  time,  so  far  as  the  department  bus  been 
cn-ibled  to  apply  these  measures,  are  nio6t  satis- 1 
factory,  and  without  the  stoppage  of  waste  which 
has  been  effected  by  these;  means,  a  great  part  of 
thr  city  would  now  be  in  a  most  deplorable  condi- 
tion regarding  the  water  supply.  Further  and 
more  practical  measures  for  the  suppression  of 
waste  must  lie  adopted,  however,  m.rder  to  main- 
tain  a  fair  distribution  and  supply  of  wjter  to  the 
constantly  growing  number  of  consumers  during 
the  years  which  must  ntcessxrilv  Intervene  before 
the  completion  of  another  aqueduct. 


wster-works,  after  having  sunk  It  to  •  depth  of  1,1*07  ft. 

1U  m. 

The  artesian  well  at  Hop*.  Arkansi 
f .-  or«r  400  ft.,  and  boring  will  go  on  till  an 
iupply  of  wstcr  is  found. 


ELECTRICITY 

P-astox,  Fa,  ta  practically  lighted  by  electricity. 
Tans  Edison  Company  bus  established  a  light  and 


Jan.  17.         at  II). 

The  Library  and  t 
each  Wedneaday  rr 


StXHETY  OF 


At  the  160th  meeting.  Dec.  19.  a  paper  on  »  De- 
tails in  Ordinary  Iron  Bridges."  by  Mr.  J.  A.  L. 


Waddell,  was  read. 


NEW  YORK  WATEH  SUPPLY. 

Commisisinner  Hubert  O.  Thompson,  in  bis  re- 
port to  the  Mayor  nf  the  operations  of  the  Defiart- 
inent  of  Public  Works  for  the  quarter  ending  on 
Sept.  80,  1SB2.  says  that  the  rainfall  in  the  Croton 
basin  in  the  quartet  was  21  »„%  inches  at  Rnvd's  Cor- 
ners  reservoir,  and  1*  •„>,  wchts  at  Middle  Branch 
,  and  adds  : 


power  station  at  Rosalie,  X.  J. 

Thk  Kau  Claire  (WbO  Electric  Ught  and  Power  Com- 
pany has  hied  articles  of  assoriation. 

A  Project  to  Bus  Street  Cars  bt  Electricitt.— 
The  Chlcsgo  i'ri&uar  says  tnat  the  Weil  Division  Street 
lUtl way  ("jrapany  is  considering  the  l-lea  of  running  ita 
cars  by  electricity,  Rimer  A  rt  perry,  or  CourMand, 
N.  Y.,  a  wsll-kiMiwn  electrician,  is  the  projector  of  the 

 •     w  ■    syntem     It  t»  undersUiod  that  Uie  system  will  ran  and 

THE  Xorth  Auwrir.xn  Review  for  Jnnunrv  opens  |  light  the  cars  besides,  and  light  lb*'  track  for  a  third  of 
with  a  symposium  in  which  thn«  of  tile  must  a  mUe  ahead  ol  the  car. 
prominent  advocates  in  this  country  of  the  "  lie-  , 
vision  of  Church  Creeds."  natnelv,  llcv.  Dr.  New. 
mnn  Smyth,  Rev.  Uenry  Ward  Ueecher and  Rev. 
Dr.  Lyinnn  Ahbntt,  set  forth  tbe  grounds  upon 
which  such  revision  is  dretned  neceasiry  as  a  de-  RAIIJiOADS 
feline  of  revealed  religion  aguinst  the  encroach-  „ 
Hienta  of  skepticism,  and  as  an  adjustment  ot  the     T'"c  Elevated  Roads  w  I'u  lns»nis~Tli.-  lor 
relations  between  faith  and  science.    ••  University  P.J™!'™  L.  ^'Jm™  ^^t.VXn ^l&ebJKi 
Education  for  Wc.oien."  a  question  that  j-t  now  |^J^t  &&*!f2r&&7fi£:iHZ- 
'.'  being  warroly  agisted  both  here  and  In  Lug-  t-nv  by  uk  owners  of  Hi*  property  fronting  upon 


STREETS,  DSA1KAOE.  ETC. 

dermenof  this  city  have 
new  street-cleaning  contract. 


land,  is  discussed  by  Prof.  W.  L»  Conte  Stevens,  I  !tree*sb|o  "wbaciT'tti™  «trn 
who,  though  he  xcnlously  ndvoca  es  the  me.isu re.  placed.   If  such  r 


W.  h".  C&nte  Steveiii. 
.  idviKa  cs  the  measureu 
commands  the  attention  ami  respect  of  its  oppo-  ,  emnpany  on 


nenta  by  tbe  eminent  fairnesn  with  which  he  states  I"x'PrrtT  by  t 
tile  adverse  arguineuLs.  Prof.  Isaac  L.  Ilioe  read,  the  otioii 
gives  a  "  DeBnition  of  Liberty."  deduced  from  a  .^S.tk. 


Up  to  July  16  tlw  nntural  flow  of  the  Ctoton 
River  was  sufficient  tu  supply  the  aqueduct  to  its 
full  capacity,  aud  from  that  date  to  Sept.  .3 
4,l30.00u,000'gallonaof  water  were  drawn  from  the 
storage  reservoirs  and  lakes  to  keep  up  the  maxi- 
mum of  supply.  The  phenomenal  rainfall  which 
occurred  Irom  Sept.  21  to  Sept.  24  increased  tlie 
flow  of  the  streams  so  rapidly  that  on  Sept.  24 
water  was  running  over  the  Croton  dam  at  the 
depth  nf  Ave  feet,  and  the  reservoirs  and  lakes 
which  had  been  drawn  upon  were  nearly  replen- 
ished. There  has  been  no  interruption  tofhestendr 
delivery  of  water  through  the  aqueduct  to  Ita  full 
capacity.  The  improvement  and  reenforcement 
of  the  weaker  portions  of  the  aqueduct  were  con- 
tinued. 

Favorable  progress)  has  been  made  on  the  works 
to  secure  an  additional  water  supply  from  the 
Bronx  and  Byraoi  Rivers.  Work  has  been  in  pro- 
gram on  five  contracts,  including  the  construction 
nf  tbe  rowrvoir  at  Kensico.  and  four  sections  of 
the  conduit  line  thence  to  the  city. 

In  extending  the  water  service  to  new  streets 
and  districts  4  &M0O  miles  of  pipes  were  laid;  225 
water  meters  were  set.  making  6,800  meters  in  use 
on  Sept.  31).  The  inspection*  of  house  drains  at 
night  time  showed  148  places  where  water  wsa 
being  wasted  and  run  into  the  sewers  between  the 
hours  of  midnight  ami  6  a.  «..  at  tbe  rate  of  from 
one-half  to  ten  gallons  per  minute,  showing  that  a 
largo  number  of  people  persist  in  careless  or  wilful 
waste  by  leaving  faucets  open  at  night.  The  natu- 
ral increase  in  legitimate  aud  necessary  consump- 
tion, arising  from  constant  additions  to  our  impu- 
tation, manufactures  and  commerce,  is  a  sufficient 
strain  upon  the  capacity  of  our  present  water 
supply,  without  til*  various  elements  of  careless 
and  wanton  waste.  The  problem  of  suppressing 
this  waste  to  such  an  extent  as  to  enable  the 
department  to  satisfy  all  actual  needs  until  the 
time  when  we  can  receive  an  additional  supply  by 
a  new  aqueduct,  from  the  superabundance  avail- 
able  in  the  Croton  basin,  will  tax  all  the  ingenuity, 
vigilance  and  energy  which  can  Im  applied  to  the 
subject.  A  large  portion  of  the  population  Is 
appiiently  indifferent  to.  or  ignorant  of,  the  peril* 
which  a  continuance  of  waste  will  inevitably  bring 
upon  the  community.  Even  at  this  dale  the 
prtssHire  in  the  mains  in  some  parts  of  the  city  is 
so  reduced  that  the  water  docs  not  run  above  the 
ground  floor.  A  further  him  of  pressure  at  such 
places  would  result  in  m««t  serious  consequences. 
Complaints  of  inadequate  pressure  are  as  fre- 
quent, however,  from  the  more  favored  parts  of 
the  city.  People  who  have  been  accustomed 
to  have  the  water  running  in  closets  and 
basins,  and  bath*  to  the  top  Boat  consider  them- 
selves grievously  wronged  because  they  must  nuw 
submit  to  tbe  use  of  pumps  or  other  expedients  to 
obtain  it  above  the  second  floor,  and  from  tile 
tenor  of  the  complaints  received  it  is  evident  that, 
notwithstanding  the  information  which  the  del 
partiuenl  has  endeavored  to  diffuse  for  years  p»«t 
through  its  periodical  and  siwcinl  report's,  and  by 
means  of  couimumcalions  addressed  to  the  pjopl'e 
through  the  daily  press,  n  great  deal  of  ignoiance 
still  prevails  in  rcjrard  to  the  actual  condition  of 
the  water  supply.  It  seems  impossible  for  some 
people  to  ml  tfiemseUes  of  the  idea  that  a  large 
rainfall  shuuld  ls>  followed  nv  an  increased  deliv- 
ery of  wnk  r  in  the  city,  whereas,  in  dry  as  well  as 
In  wet  weather,  throughout  the  year,  we  are  re- 


profoundly  philwopliical  study  of  the  phases  of 
political  evolution,  from  the  earliest  Anglo-Saxon 
times  to  the  present  day.  "American  English," 
by  Gilbert  M.  Tucker  is  a  spirited  defense  of  our 
clB-Atlantlc  fashion  of  English  speech  against  the 
aspers-ions  of  sundry  British  critics.  The  Rev.  Dr. 
H.  W.  Thomas  writes  an  article  that  can  hardly 
fail  to  strike  a  sympathetic  chord  iu  many  a  mind, 
on  "  The  Responsibilities  of  Progressive  Thinkers." 
"  Bigutry  In  the  Medical  Profession,1*  by  Dr.  David 
Hunt,  is  a  protest,  from  the  |ien  of  a  respected 
member  of  the  medical  profession,  against  the 
First  Commandment  of  medical  ethics,  which  for- 
bids  association  with  any  but  regular  practitionera. 
Finally.  Charles  T.  Cnngdon,  under  the  singularly 
apt  title  of  "  Adulteration  of  Intelligence,'*  ex- 
poses some  of  tbe  grave  evils  to  be  apprehended 
from  the  monopolisation  of  telegraph  lines,  press 
ussocuttions  and  influential  public  journals.  Pub- 
lished nt  30  Lafayette  Place.  New  York. 


dm 


GENERAL  INTELLIGENCE. 


QAi  AND  WATER. 

The  Gas  Commission  of  this  city  hss  deeidsd  upon  the 
conditioas  on  which  it  will  grant  a  fraachu,  to  the 
Equitable  lias  Company.    The  conditions  will  require 


recov.-r  jn-lgm-Mits  against  Iho 
t  of  damages  done  to  them  or  their 
construction  or  operation  of  the  rall- 
/  will  bs  compelled  to  pay  the  Judg- 
i  his  opinion,  will  have  no  recnurse  against 
the  dty.    The  city  has  ni>  occssloo,  therefore,  to  inter- 
vene m  too  actions  brought,  by  these  owners. 

i  a  petition  ol  Hinton  Rowan  Helper  ass 
the  Senate  relating  to  a  railway  hetween 
jforlh  and  South  A  movies.  ssk«  the  *pnntntai«nt  of  a 
cotDtnfctu.Nicr  »  «*bu-y  of  610.000.  and  of  an  ■  ' 
at  a  silarr  of  13,000  per  annum,  to  obtain  inf 
eoncorolnn  tbe  expediency  of  coiistrocUng  a  l 
connect  "  the  three  Aroselcas." 

A  MSPATCR  f mm  (lalvnston,  Tsxss,  state,  that  work 
on  the  International  railway  extcnuon  has  been  per- 
manently Mi<p  -nded  It  eeoi  that  the  Gould-  I'e  Gnsa 
coa,-earion  from  the  Mexican  it- comment  contains  a 
pruvistim  which  absolutely  forfeits  to  Mexico  all  work 
done  in  the  event  that  the  ruad  should  fail  to  be  cotn- 
fiteted  la  conformity  with  the  charter  at  the  terms 
therein  speciBed:  and  provides  further  that  the  Mexican 
government  tbsll  be  th«  saprvnte  arWtsr  of  the  instter, 
should  a  forfeiture  occur. 

KLXVATsn  Rmuwao  Paonrs  axd  Exrcsaaa.—  Tbe 
following  railroad  companies  have  reported  to  the  State 
Engineer  of  this  State  fur  tbe  year  ending  Sept.  30: 
fee  Msn'.isltan  Kni;-.»»\  IVmi|  1 1  .  —  r ,:- r  earn 
uiEs,  63.insa.nWH, Hi:  toUl  oarnlngs.  #.-,,»iit.H;iB..|i : 
i. .nil  chargm  aKainst  earnings,  6&.Bh7.aoi  (IS.  The 
New  York,  Woodhsven  At  Rockawsy  Company.  —Pas 
senger  earnings;  »l*i,470ivi;  total  eamimo,  6143,- 
103.44:  U.lal  cl.Am«  agsuv.:  eurn.lis^  6IH4.4I3.50. 
lite  Unsiklyn,  Hnth  A  Coney  Island  Railway  Company. 
PsAiencer  earnings,  $ViSt6&.(H;  total  earnintrs.  6411,. 
35S.57;  Uital  cbsripsi  sgaim'.  eeruings.  6 15.51.0.7 1.  Tbe 
New  York.  We»t  SI.  .n.  A  MnlTslo  Rsllruad  Company 
rep->rts  its  cspltsl  stock  and  lnstsllnsent  sccoiinl  as 
II 'i.70.1. 100:  funded  debt,  610,6118,000:  unfonde.1  <M-t, 


any 
(the 


tlie  Equitable  Company  to  construct  tlw4r  w.*ks  In  such  i  638V.50;  cost  of  road  and  equipment,  683.^1 I 
a  such  a  way  as  not  to  .Teste  a  nuisance  or  he  in 
war  detrimental  to  public  health.  The  gss  is  to  be ■ 
best  quslity  of  Illuminating  gss,  nf  not  I.^t  than  '£?t 
die  power,  and  shall  be  free,  within  limits  not  injurious 
to  the  public  boalth.  from  ammonia,  sulphureted  hydro 
gen.  and  otber  sulphur  and  noxious  ingredient*.  The 
public  lamps  nre  to  be  lighted  at  a  rate  not  to  axce,! 
111!  per  Ismn  per  year,  earb  lamp  consuming  8  feet  of 
gas  per  hour,  and  burning  4,<.O0  hours  p>r  year.  This 
price  is  to  include  gas.  bulillng.  extinguwhlux,  .-lealiinc. 
repairing  and  reglaxtng  the  lanterns.  Tbe  company  will 
be  required  to  put  in  s  bid  for  lighting  public  lamp*  at 
not  over  112  fer  lamp  whenever  the  Jss  Commission 
Uwaes  a  call  for  such  prnoossls.    If  at  any  time  during 
the  continuance  of  the  franchise  the  Cnniraiisuorier  of 
Public  Works  shall  consider  that  tile  cost  of  msnnfae- 
tiiniin  gas  Is  redur-e.1  m  that  the  tamps  can  lie  lighted 


cash  on  hand  6ITSI  ffi;  Isnd  seeoiints  id  precess  of  a 
Jnstment.  lH0,iia8.a7. 

Tns  two  Trnns-Cancasian  lines  of  railway  front  Tlflls 
to  Rsku.  Ilus.is.  on  the  Caspiin,  snd  from  ths  Tinis- 
Poti  hoc  to  Bstoum  on  tbe  black  Sea.  are  cmiplated, 
and  will  be  opetisd  foe  trsttlr  on  tbe  1st  of  January  next. 

Railroad  bcii.dish  Is  belag  carried  on  to  a  stapend 
ousexfit.  It  cist,  abcut  125,000  per  mile  and  yet 
fully  10,000  miles  will  be  added  to  tbe  fsrillttea  of  the 
United  Stales  during  the  year  IHSaj.  This  is  exrhuive 
of  a  considerable  addition  of  lines  hi  Csnsds  and 
Mexico,  In  which  American  capital  UioUrested  Some 
of  tbe  road  is  double  track,  and  must  of  it  laid  with  steel 
rails.  The  oull 
tKjrtultoa 
000,000. 

A  Nxw  Roao.—  The  St  Ixiuls  snd  Chicago  Railroad 


;«i.'-  efovm  .  (intermit 
I  reaches  annually  about  I 


for  less  than  113  oaeh.  arbiters  shall  I*  spimtnted  to  de 

•.ermine  an  equitable  rate  below  613.  The  companr  company  Bled  articles  of  incurpareUon  in  the  oOlce  of 
will  lie  required  to  furnish  gss  p>  public  buildings  of  We  the  secretary  of  stale  of  Illinois.  The  line  is  to  is>giu  at 
ctty  at  a  rate  not  exceeding  61. MO  per  1.000  cuhic  feet,  ,  East  St.  L-nil-,  in  the  county  of  St.  Clair,  I1L,  rna- 
aod  to  tbe  public  at  a  rate  not  over  11.75  per  1  0O0  nlng  in  a  northerly  direction  through  the  counties  of 

_.      ......  .  . i  ■  . .  ....  '  .        .  x . . .  u  : ..  \.  — .  t,  


feet.  Otber  provisions  of  the  conditions  require  the 
c  ompany  to  lay  ea,  mains  in  such  streets  as  the  Public 
Works  CouitnLssiooor  may  dleeet,  and  to  keep  the  pare 
menu  over  the  niaius  in  siiod  order  for  one  vear.  Weekly 
and  monthly  repirts  are  to  be  niade  to  the  Public  Works 
Commuaioaer  of  the  »treel  openings  maile,  gss  mains 
laid,  etc  .  by  the  c.impany.  The  erecti  ■  of  the  gas- 
works I*  to  lie  commenced  within  six  months  from  tbe 
date  of  sljrning  the  conditions,  ami  not  low  than  6250. 
is  sj  slisll  be  .'xpenibel  in  the  construction  of  Hie  works  | 
before  tlie  eom|»ny  shall  tiegln  Isytng  mains.  Tbe  man- 
ufacture mid  duttribntlon  cf  gas  bhall  begin  within  IH 
miMiths  of  the  .lute  of  siirning  the  cois.llti.ais  The  free 
chlse  is  to  I*  1 1  in  I  U.I  to  ISJ  years,  and  it  is  to  be  revoked 
upon  the  failure  nf  the  company  to  comply  with  sny  uf  ! 
tbe  conditions.  The  city  u  tvi  he  |iuid  w  cents  for  each 
lineal  f.eit  of  main  laid."  The  but  section  of  the  eondi  1 
Hons  prohibit*  the  l-'quilahlc  Has  Conqiauy  from  ente 
ing  into  any  kind  of 
comtMtiiy. 

THE  Leavenworth 
rati.Mi  iii. -ii t  Jan.  1 . 

Tits, 
last 


-jnihioatlcn  with  any  other  gas 
(Kau.)  water  works  will  be  i„  o,ie- 
la«i.i  water-works  were  put  in  use 


St.  Clair,  Msdison.  Macoupin,  Montgomery,  Sangamon, 
toltan,  Dewilt,  and  MtLetir.,  III..  Its  teimicatlon 
will  be  near  tbe  city  of  Hloouiinirbsa.  Its  principal 
ijfnces  are  Hi  I-  in  tbe  city  of  Litchlteid.  The  capital 
stock  Is  sa.ijtO.OOO. 

A  Cakaoia*  Rajlwav  Solo  — Wisstraxi,  Manitoba, 
Dec  17 —Negotiation*  with  reference  to  the  transfer- 
ring of  the  sb»  k  of  the  Portgagv,  Westbonrns  and 
North-western  Railway  from  the  baud*  of  tbe  directors 
..npliiallv  aulhorissd  to  construct  the  lias  to  tlie  control 
of  s  syndicate,  of  which  the  late  Sir  Hugh  Allan  was  a 
leading  member,  ha*  teen  concluded.  The  price  paid 
for  the  road  was  1616.000.  of  which  Mfl6.'«m  wss  in 
cash.  Tbe  road  is  in  running  order  as  fsr  as  Gladstone, 
and  the  (trading  is  comtOettsl  16  miles  bnvoud.  A  sec- 
tion will  be  rsiM  snd  ready  for  traffic  by  in*  1  .t  of 
Aitrtl.  Tenders  for  ooostriiction  as  fsr  as  Mmnedom 
will  be  let  immediately. 

ALBX.HY.  Dec.  15.— The  New  York,  Richfield 
Springs  and  Cooiiervtowu  Itsilwnv  C'.-imj*ny,  witb  a 
capital  of  40,000, 0XH  i,  was  lncri«rsled  to  day. 

The  TniRVT-Eiuimi  A.vxraL  Retoet  of  the  State 
Board  of  RsitnMd<'..iunilwil.'iii-r*..f  New  Uampshire  lus 
n  publisbed    No  new  roads  for  steam  cars  nave  been 


,»„,„.  .  .        ,         built  during  tbe  year,  but  the  extension  of  tbe  Hellil-- 

^.ZV!??J:?am'.t,r  ho"  Br*"l«  "(  ib' *  Francoma  Notch  raltosul 

work  on  the  expei  Imental  well  st  the  (rum  the  Junction  to  Bethlehem  bss  been  completed 
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Tunnel  A  Western. 


speedy 

road  from  Ph-mouth  to  North  Woodstock.  The  Legis- 
lature of  1NR1  granted  charters  for  horse  railroads  in 
Dcrrer  and  I.aeonlA  which  liave  been  finished  and  put  In 
operation.  The  art  of  the  Legislature  nw)ulrlna;  all  rail- 
road corporations  to  erect  and  maintain  suitable  guard*, 
or  "  tell-tales,'  al  every  bridge  or  other  structure,  any 
portion  of  whu-h  cross**  tbe  line  leas  (ban  eighteen  furl 
abort*  tap  track,  baa  been  o>tnijiJ 1*1  with  by  every  rail- 
road in  the  Hute.  Ai  I*  well-known,  th*  a  nor*  taw  waa 
intended  to  secure  the  protection  of  such  employes  as 
are  required  at  limes.  In  the  din-barge  of  ihrlr  duties,  to 
walk  on  tha  top  of  morion  train*.  There  are  Uiirty- 
four  tteam  railniads  with  a  l< 4*1  extent  within  the  limit* 
of  tbe  S'ate  of  1008.00  miles.  The  Manchester  Rnrae 
Railroad  has  a  length  of  2.50  miles  and  tbe  Concord 
Hmw  Hailroad  R  Mb  miles,  Tbe  statistical  report*  prove 
that  nearly  all  of  the  line*  are  able  to  show  a  gratifying, 
increase  in  their  earnings  orer  the  preceding  year, 
which  has  enabled  the  managers  to  put  tbe  road-beds  in 
better  eondlllrni»,  add  to  their  equipment  and  generally 
Improve  their  condition. 

Amrin  of  igrrinro*UTK>!t  of  the  Indiana  Pacific 
Railroad  har  ;  been  (lied  with  the  Hcrelarv  of  Htale  of 
Indiana.  Tbe  proposed  road  begins  at  Auburn,  and 
runs  directly  west  to  Bourbon,  thence  to  North  J  tan  eon, 
lnd  .  where  it  maaea  direct  western  connection*. 

Chicauo  A  Atljihtic. -Tbe  last  rail  ooni 
two  end*  of  th*  Chicago  A 
recently  between  Huntington  and  Rochester,  lnd. 

Rail  wat  Cobbyriiitmor  m  Rrssi  a  — The  Cologne  Go 
reffe  publishes  a  letter  enumerating  eight  rallwaysiregaf. 
cnnstrncted  on  the  western  frontier  of  Russia,  whlo  orb 
far  as  can  be  seen,  are  not  required  for  comroerc^a.hc  ii- 
pones. 

Thrrayrbrd  Railroad  Litioayior,  Boston.  Dec. 
21.— Serious  Ifgal  diftl<-iiliie*  are  threatened  between 
the  Boston,  Hooaae  Tunnel  A  Western  Railroad  and 
tbe  Continental  Construction  Company,  which  con- 
tracted with  tbe  late  (Jen,  Burt  to  complete  the  road 
from  the  Hudson  Riser  to  Buffalo,  The  construction 
rcrnpattv,  it  is  aald,  is  seeking  to  control  the  pollev  of 
the  railroad,  while  its  charter  does  not  authorise  it  to 
own  stock  in  it.  The  first  manifestation  of  the  trouble 
baa  been  in  tbe  refusal  of  the  auditor  and  assistant 
treasurer  to  .  Wiser  hi*  hooks  to  a  *ucc**»i-r  apjioinred 
by  General  Manager  Morrill  of  tbe  Ronton.  Hoosar 


Tbe  matter  is  likely  to  get  into 
and  Saw  York. 


FINANCIAL 

Tug  Cut  Council  of  Winnipeg  hat  received  an 
from  Edinburgh  of  00 H  for  tftuO.OOO  of  debant 
and  a  month  Is  aaked  In  which  to  take  the  remaining 
*SO0,0O0at  par. 

Ao  a  iir or  tub  HtmrHs  AxDgnnow  CoairAjrY,— A 
Judgment  for  11100,876  to  favor  of  the  Merchant*'  and 
Manufacturers'  Bank  of  rlttaborgh  against  tbe  Bie- 
mpni  Anderson  Hleel  Company  waa  filed  Thursday,  that 
being  tbe  amount  of  note  with  Interest  and  coat  of 


feet,  South  of  tbe  main  building  will  be  another  stnic 


CONTRACTS  LET 

HatwlB  CORTBACT  1,«T.— The  Missouri  Valley  Bridge 
A  IronWorks,  Leavenworth,  Kansas,  has  been  awarded 
the  contract  for  builftmg  three  140-ft  iron  span  across 
the  Mit.l~il|«i»  at  Ht  Paul,  Minn.,  for  130,300.  Also, 
ten  100.  ft.  iron  spans  over  the  Arkansas  River,  at 
Wichita,  Kansas,  for  *3t.,<«:>0     This  is  the  first  Iron 


CANALS. 


Lacxch  or  a  Drrdub  ros  rag  Parana  Cabal.— 
FRit.Angi.rniA,  Dec.  SI.— Dredge  No,  1,  built  for  us*  on 
the  Panama  Canal,  was  suoeessfiillv  launched  hers 
It  Is  called  the  Count  de  Leaseps.  and  is  said  to 


Chicago'*  B< 
board  of  trax 
depth.  The  towi 

•rill  be  113  ft  wldi 


idc  tiul] 


BUILDING, 
or  TBADg  BtmJHNO. — Tbe  new 
ing  will  be  170  ft.  V  In.  bv  I  Mi  ft.  In 
r  In  tbe  center,  facing  La  Halle  street, 
and  will  rise  3140  ft.    This  tower  is  to 


be  capped  by  a  pinnacle  40  ft.  in  height,  and  will  be 
surmounted  by  a  statue  of  Mercury.  The  two  corner* 
on  Ia\  Halle  street  will  be  tipped  with  pavilions  !Ei  ft. 
square.  There  will  be  a  tablet  58  ft  long  by  28  high 
on  each  side  of  the  main  building.  Tbe  tablets  will  be 
crowned  bv  statue*  of  Ceres.  18  ft  high.  On  the  two 
southern  corners  will  be  double  towers  raised  slightly 
above  the  roof.  Tbe  entire  architecture  will  be  (fnthir. 
The  mein  hall  will  ba  Is  ft  above  the  sidewalk,  its 
dimension,  being  l.Vil  100  ft,  and  it  will  have  two  gal 
I  lertes.  Above  the  second  floor  will  basis  stories  for 
I  offices.  Tbe  total  floor  room  will  comprise  2H, 000  square 


LABOR 

Tag  Fbir nix  Iron  Company  of  Fhienixsillr.  Pa., 
nlovinc  3.000  men,  bare  posted  notice*  In  their  t 
Informing  the  employee  that  a  traduction  of  wages  will 
go  Into  effect  Jan.  1  next,  puddlers  to  receive  »4  per  bei 
and  other  employes  to  ba  redisned  about  7  par  cant. 

Ongytmi  thi  Si-bdat  Law.— A  note  from  Troy, 
N.  Y.,  aays  :  "'  The  mills  of  tbe  extensive  Albany  and 
Rensselaer  Iron  and  Hteel  Cotnpanv  were  abut  down 
yesterday,  the  17th.  It  Is  announced  that  there  » ill  be 
no  more  Banday  work  hereafter  In  the  mills  of  that 
company.  Tbe  steel  works  will  shut  down  on 
morning  and  resume  work  on  Monday  Bight 

BRIDGES 

A  COstPARY  baa  been  formed  among  tuelneaa  ma 
Omaha  and  Council  Bluffs  to  build  an  immense  wa 
and  foot  bridge  arrow  the  Mwaouri.  resung  r 
'  in  of  the  Cnlon  Pa^iSr 


nisrs,  according  to  the  plan 

The  capital  to  be  subscribed  u  (3,000,000.  Bilk  have 
been  intnsluced  inbi  the  Henate  and  Ilmis*  in  Washing 
ton  for  a  license  to  build  and  operate. 

IlRinonto  rug  St.  Lawbrhcr.— The  Montreal  WH 
turn  state*  that  It  Is  understood  that  Mr.  C.  M.  Arm 
strong,  of  the  fireat  Eastern  Railway,  wbo  is  at  present 
in  Earo-pe  placing  the  bonds  of  the  Oreat  Eastern  on  the 
London  market,  has  met  with  considerable  success.  In 
tbe  meantime  the 
Messrs.  Ker  A  Carter, 
at  tbe  next  seas  ion  of 
charter  bv  providing 
shall  be  efl.ooO.OOti,  and  that  II  I 
build  a  brxlg*  across  the  River  8t  Law 
trsal 


MISCELLANEOUS. 

Oajt  I ■iD-m.-i-Tiiisa.  -I^iadvtlle,  during  the  past  five 
years,  has  produced  -48,000,000  <«nci>.  of  silver.  1 40.1  SVI 
loos  of  lead,  and  '30.000  nunce*  of  gold,  vxciasiv*  of 
KMi.otgl  tons  of  ore  shipped  to  other  town*  fir  treat 
ment  It  will  pav  thi*  year  to  the  railroad  com|»Bles 
♦  1,000,000  for  the  transportation  of  bullion  to  the  east 


TRUSS  BKIDOES.*  are  connected  by  means  of  roils  e.    The  dingonal  brac««s  d  d 

historical  description  ok  all  expired | extend  from  the  top  to  the  bottom  arch  piece,  and  an?  mor- 
tised into  them  at  a  distance  from  the  rods  equal  to  about 
one-sixth  of  the  width  of  each  section,  so  that  the  rods  at 
their  juncture  with  the  arch  pieces  become  fulcra  for  the 
arch  pieces  to  transfer  the  strain  brace  to  the  next  without 
the  series.  The  inside  trusses  b  b,  incline  toward  each  other 
at  an  angle  of  70'  and  meet  at  the  top.   The  outside  i 


PATENTS  ON  TRl'SS  BKIIK'ES,  WHICH  UNDER  1  HE  LAW 
ARE  NOW  PUBLIC  PROPERTY  AND  FREE  TO  BK  USED  BY 
ANY  ONE. 


B>)  F.  B.  Brock.  Patent  Attorney,  Washington,  D.  C. 
Nov.  4,  184fi,  Lowman  Oay,  of  New  York,  patented  a 


Gats  Bridge. 


truss  bridge.  Fig.  1  is  an  elevation,  Fig,  2  a  plan,  anp 
Fig.  3  a  vertical  section  through  the  dotted  line  in  Fig.  L 

ct  a  are  the  iw<»  outside  arch  trusses,  and  6  .6  the  inside 
ones.  The  (msses  »  a  are  «im|iosed  of  a  bottom  and  top 
arch  piece  c  c  of  different  curvatures.    The  arch  and  chord 

•  Copyright.  1SB3. 


may  be  farther  stiffened  by  an  arch  «  of  a  smaller  enrvatnre 
than  the  arch  c  c,  so  as  to  l>e  connected  at  the  abutments  to 
the  lower  arch  piece  r.  A  tension  rod  /'  connects  the  upper 
arch  and  runs  along  horizontally  between  the  two  inclined 
arches. 

The  sleepers  I  are  braced  by  diagonal  braces  1 1  to  resist 
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horizontal  strain.  Over  the  sleepers  are  placed  other  arch 
pieces  m,  over  which  also  are  placed  four  series  of  post  n. 
The  tops  of  these  posts  sustain  the  top  rafters  o,  on  which 
may  be  placed  the  rails  p  p  of  a  railroad,  a  canal  g,  or  a 
roof.  It  is  further  supported  by  vertical  posts  *,  which  rest 
on  the  top  of  the  middle  inclined  arches.  1 1  are  the  road- 
ways between  the  two  outside  and  the  middle  trusses. 
Nov.  13,  1847,  Stephen  H.  Long,  U.  S.  Topographical 


Engineer,  devised  a  bridge  in  which  A  are  the  chords  com- 
posed of  two  or  more  pieces  with  splicings.  B  are  the 
main  suspension  braces,  each  consisting  of  one  or  more 
pieces.  C  are  the  posts  having  the  same  number  of  pieces 
as  the  main  suspension  braces.  D  are  the  main  thrust 
braces;  a  the  braces  bolsters;  b  the  brace  "gluts;"  e  the 
brace  keys  ;  d  the  arch  brace  bolsters  ;  and  e  bridge  bolsters. 
E  are  the  extra  braces. 

The  main  suspension  braces  are  so  arranged  in  their  con- 
nection with  the  other  parts  of  the  truss  frame  that  they  act 
both  by  tourfonand  by  thrtut,  or  by  either  according  to  the 
to  which  the  bridge  is  subjected.   They  may  be 


string  pieces  in  each  chord,  instead  of  being  the  same  as  the 
number  of  spaces  l>etween  the  string  pieces ;  moreover, 
instead  of  being  closely  connected  to  the  posts,  their  ex- 
tremities are  rendered  movable  along  the  strings  or  chords, 
by  means  of  bolsters  or  gluts  and  keys,  whereby  the  trussing 
of  the  bridge  if  effected  in  a  manner  different  from  any 


/if  s. 


stmction  heretofore.  The  main  thrust  braces  may  1 
or  withdrawn  from  the  truss  frame  at  pleasure. 

Feb.  SO,  1849,  J.  Dutton  Steele,  of  Pennsylvania,  received 
a  patent  for  a  truss  bridge.  Steele  connected  the  arches  to 
the  posts  alone,  and  the  posts  were  so  connected  with  the 
chords  as  to  admit  of  the  changing  of  the  position  of  the 
arches  relatively  to  the  chorda.  The  chords  were  drawn 
together  to  camber  the  truss  without  changing  the  position 
of  the  arches,  a  b  are  the  upper  and  lower  chords  connected 
by  posts  d,  the  ends  of  which  are  let  into  recesses  formed 
in  a  series  of  bevel-faced  "skewbacks"  e  e. 

Each  post  has  four  screw  rods  g  which  pass  through  the 


rendered  contractile  by  introducing  splicing  pieces,  gibs 
keys,  etc.,  after  the  manner  observed  in  the  application  of 
i  to  the  splicings  of  the 


Loxo's 


parts  of  which  each  main  thrust  brace  is  composed  are 
clamped  by  means  of  trenails,  and  blocks  or  "  gluts  "  in 
tervening  between  the  parts,  in  such  manner  as  to  keep 
them  in  their  appropriate  relative  positions.   The  number 
of  brace  pieces  in  each  panel  is  the  same  as  the  number  of 


skewbacks  and  chords,  and  are  provided  with  screw-nuts  h 
so  that  by  the  turning  of  these  nuts  the  posts  can  be  either 
raised  or  lowered  or  the  chords  drawn  together. 

The  arch  pieces  /  t  are  secured  by  bolts  jj  to  the  outer 
faces  of  the  posts  alone,  and  their  extremities  made  to  rest 
against  the  piers. 

in  screwing  up  the  truss  care  is  taken  that  the  posts  do 
not  come  in  contact  with  the  chords. 

In  time,  should  the  weight  be  thrown  upon  the  arches 
making  them  bear  ultimately  an  undue  portion  of  the  load, 


ff 


the  camber  must  be  restored  and  the  posts  moved  up  so  as  to 
again  divide  the  strain  between  the  arches  and  trusses. 
This  adjustment,  the  inventor  says,  must  take  place  one*  or 
twice  in  each  year,  until  the  timber  is  perfectly  i 


(TO 


) 


Digitized  by  Google 


Dkokmbeh  90,  1882. 


AMERICAN   CONTRACT  JOURNAL. 


44;i 


OOBBEBPONDEM  CE. 

CONCERNINQ  RIVETINQ. 

Tokio,  Japao,  Not.  18, 
Editor  Enoineerinq  New*: 

If  you  will  kindly  allow  me  a  little 
paper,  I  would  like  to  call  attentioa  to 
which  i.  greatly  needed  not  only  by 


in  your 


many  who  have  nerved  for  years  in  the  profession 
—an  exhaustive  treatise  upon  rivrtiUK- 

I  have  already  referred  incidentally  to  this  mat- 
ter in  a  paper  on  "  A  Syaiein  of  Designing  High- 
way Bridge*,"  which  you  saw  fit  to  <*opy  in  your 
issue  of  March  2o.  189:1.  and  I  would  now  urge 
upon  some  member  of  the  profession,  who  has  had 
considerable  experience  in  this  line  of  work,  to 
undertake  the  task  ami  confer  a  great  favor  upon 
all  thaw  who  are  not  no  well  ported  on  the  subject 


laonel 


r  a  very  in 


ings  or  topics,  together  with  a  few  tables  which  I 
have  prepared  for  my  own  use. 
First,  to  write  to  aU  the  principal  bridge  Campa- 
ri veting  ia  done,  and 

TABLE  L 


Second,  to  collect  all  that  has  ever  been  written 
upon  the  subject  both  directly  and  incidentally. 

Finally,  to  combine  the  information  thus  ob- 
tained with  the  writers  personal  experience,  and 
make  the  In  at  nun  I  of  the  subject  complete  in 
every  particular. 
Tlie  topics  referred  to  arc  these:   sparing  of 
of  rivets  for  dif- 


of  plate, 

from  edges  of  rivet  holes  to  edges  of  plates,  same 
for  angle  irons,  I  beam  flanges,  T  flanges,  channel 
flanges,  etc.,  sizes  and  weights  of  heads  required 
for  different  riveta  and  the  corresponding  lengths, 
table  of  minimum  spacinga  of  rivet  holes  m'heie 
there  are  several  rows  of  staggered  rivets,  thus  : 


the  time  spent  in  writing — but  indirectly,  yes  ;  in 
many  rcspix'ta. 

In  regard  to  publishing  there  woald  be  no  diffi- 
culty, for  any  of  the  engineering  societies  or  peri- 
odicals would  be  glad  to  publish  such  a  useful 


IHs  t" 

1MT 

IkT 

IX" 

Rivet  spacing  in  te 
forcing  plates,  in  Is 

ip  chords 
cing  and 

latticing. 

and  rein- 
in  floor 

beams  with  parallel  and  inclined  flanges,  in  ten 
alon  Joints,  in  boilers,  etc.;  hand  riveting,  ma- 
rketing, 


be  very  happy  to  correspond  with  any 
the  paper,  especially  If  I  could  be 
Yours  very  truly, 

J.  A.  U  WAMrKLL, 
Professor  of  Civil  Engineering  in  the  University  of 
Tokio,  Japan. 

QUESTION  IN  PATENT  LAW. 

Edrok  ENOlNKguxu  News: 

If  a  patent  be  issued  on  an  article  can  that 
article  be  manufactured  or  made  by  a  person  for 
hia  own  private  use  t  Can  It  be  made  by  a  | 
for  the  use  of  his  assistants  In  his  own  office  ?  . 

to  make  the  article  fur 
other  assistants  in  his 
own  office,  with  no  intention  of  selling  or  giving 
away  the  article  without  legally  infringing  un 
said  patent?  L 
[We  have  been  informed  that  a  patented  article 
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ToMs  of  Warkimg  Shearing  Stree***  ia  Tone  of  1,000  Pounde  npon  !  TuMf  of  Working  Binding  Moment*  in  hex-Tan*  on  Rivet*  for  Rail- 
Rieet*  for  Railroad  and  Iliahtmv  Bridge,  road  and  High\ray  Bridge: 


Railroad.  Highway 


il  Ml 
0.09 
1.03 


0.74 
1.16 
1.80 


tta  Ureal!. 


1.80 

a.  »ti 


W   a« 


Highway; 

a  us 

am 


Diameter. 

Railroad. 

Highway 

H"  

0.098 

0.115 

H"  

0  180 

o.aar. 

«"  

0.811 

0  8*0 

IX" 


Railroad. 


0.403 

0.736 
1.038 


Highway 


0.B18 
0.080 

i  aus 


TABLE  III. 

Table  of  Working  Bearing  Htm**  of  Ritet*  on  Plate*  in  Railroad  Bridget. 


Di.in.Uv. 

A" 

X" 

A" 

jr_ 

LSI 
is 

» :  

0.663 

0.750 

o.tmt 

l  l  a.-. 

LSM 

1  500 

J%        a  a  .  •  a  a«a  ••  •  S« 

0  703 

6  van 

1  173 

1.400 

1  041 

1.875 

j£       i  .....>••••.  I  .  ■ • asset 

0.844 

1.18* 

1.407 

1.088 

i.wib 

8»  

oust 

1  318 

LMI 

1. •.»'.(> 

s.a»7 

ana.-. 

i  "  

1.148 

l.rnoo 

1.876 

a.a«) 

a  <•«.-, 

8.000 

1.880 

1.687 

8.110 

a  mi 

a.oas 

.1 376 

t  A" 


1.088 

a.  i  in 
s.Ma 
a  i^'ia 

3  378 
8.787 


if 


4.SI58 
4.875 


a.tKHM 
4.694 

5.850 

6.808  0888 


i  isa*  !  r.  a.vi 

5.&4S  I  6,000 
&750 


I  A' 


6.375 
7.178 


IK" 


6.750 
7.601 


1A" 


1,V 


8.016 


TABLE  IV. 

Table  of  Working  Rearing  Streeeee  of  Rirete  on  Plate*  in  Riahvay  Bridge*. 


Plani-tar. 


ft::: 

I:::: 

IK".... 


 ee.* 

 • 

  aas»»e« 


A" 

0  704 

0.  879 
1.066 

1.  sao 

1.408 
1.688 


0,838 

1.17a 
1.406 
1.640 
1.876 

a.  loo 


i 


t.iTa 

1.465 
1.758 
8.061 
a  m  > 
a 


1  106 
1.758 
8.110 
3.461 
8,811 
8.164 


— -1 

X"  1 

A" 

1.0411 

1.376 

8.110 

8.051 

8.844 

80.18 

8  461 

8.813 

8.106 

8,871 

8.881 

aooi 

3.881 

3,750 

-i  aao 

a  asil 

4.818 

4.748 

8.844 
8.1HUI  8  28H  8516 
3.M6S 
4.611 


3..M6 
4.101 
4  68N 

5.874 


1.218 
4.881 


4  570  4.833 
5.331  5.748 


5  156   r,,oa6'  7.1184  e.oUH 

6.801  a.aas;  unoo  7.888 


I 


I 


il" 


6. 153 

7.08 
7810 


i"  |»A" 


6.563 
7.600  7.068 
8.48H  8.866 


IX'' 


IV 


a  488 

8.488  10.030  10.648 


KB.    The  working 


per  square  inch  era  as  follows  : 


Shearing. 

Bearing. 

Banding. 

3  00  ton. 

3.70  " 

7.600  tons 
9.870  " 

6  000  tsirn 
7.800  " 

1  their  rales  and  all  the  information 
I  which  they  would  be  willing  to 
give,  In  order  to  obtain  the  practice  of  as  many 
experts  as  possible.  It  is  by  no  means  certain  that 
much  information  would  be  obtained  in  this  way, 
for  bridge  companies  seem  to  be  somewhat  chary 
about  giving  for  nothing  what  luu)  cost  them  both 
time  and  money  to  find  out  for  themselves.  This 
does  not  show  a  very  good  professional  spirit ;  be- 
sides, it  is  a  mistake  to  suppose  that  they  would 
lose  by  giving  information  gratis,  for  it  would  im- 
prove the  business  of  every 
pany.ifthe 


In  regard  to  this  conservative  spirit  I  can 
from  experience,  for,  having  intended  to  work  up 
the  subject  of  "  Dead  Load  in  Bridges,"  and  to  as- 
certain, if  possible,  the  effect  of  the  different  fac- 
tors producing  the  dead  load,  reducing  the  snme 
to  some  approximate  laws,  I  sent  around  so  rue 
blanks  to  the  principal  bridge  companies  to  be  filled 
out  with  the  data  required.  The  result  was  a 
lamentable  failure  1  not  a  single  blank  was  re- 
turned, 


tools,  riveting  machinery,  method  of  preparing 
working  drawings  with  a  view  to  rapidity  and 
ease  in  punching,  countersinking  and  depth  re- 
quired for  same  for  different  diameters  of  rivets, 
field  riveting,  number  of  rivets  that  cam  be  driven 
per  day  per  awn  in  shop  and  in  Held,  number  that 
can  be  driven  by  a  machine,  cost  of  the  different 
kinds  of  riveting,  criticism  of  Weyrauch's  treat- 
ment  of  the  subject  in  his  work  on  "  Structure  of 
Iron  and  Steel."  the  uncertainty  as  to  what  por- 
tion of  the  total  stress  each  rivet  of  a  group  takes 

tear  of  riveta,  comparison  of  pin 
and  riveted  girders,  manner  in  which 
riveting  may  fail,  etc. 

Rivets,  especially  in  bridge  work,  are  usually 
Agured  for  shear,  but  would  they  not  give  by  bend- 
ing rather  than  shearing,  or  is  there  some  elrcuni- 
stance  that  would  reduce  the  calculated  bending 
momenta? 

As  to  whether  the  writer  of  such  a  paper  ns  the 
one  indicated  would  be  repaid  for  bis  labor— pe- 
cuniarily, no  1  for  technical  papers  seldom  bring 

in  enough  profit  to  tU«  authors  to  pay  for  «v«n 


can  be  manufactured  for  individual  use  without 
its  being  an  infringement.  We  do  not  know  it  for 
certain.— En.  Kxv.  News], 

—  ee*  

ENGINEERS'  BOOK  OK  TABIDS. 

New  Ha  vex.  Conn.,  Dec.  83,  1882. 
Editor  Esui.veeki.mi  News: 
WU1  you  please  send  me  six  copies  of  the  West 
"Enclosed  find  six  dollars  for  same. 
Yours  truly,       Joas  V.  B.  CuaRKgos, 
Room  57,  69  Church  street,  New  Haven. 
[This  is  Mr.  Clarkson'a  second  order.] 

SHIP  BUILDING— CORRECTION. 
ENOIWtKRIMl  NEWB: 

Fkrryswtko,  Mich.,  Dec.  19,  1883. 
In  about  the  middle  of  the  second  paragraph  of 
the  middle  column  of  page  487  you  have,  ''Then  i» 
B  C  the  actual  working  pitch  corresponding  to  the 
width  of  the  blade."  It  should  be,  "  Then  is  B  Q 
the  actual,  etc" 

Also,  at  the  dose  of  the  paragraph  your  printer 
has  given  us  'B  0,  too,  baa  been  oalled  the  foil 
au>"  It  should  u,    X>  C,  too,  has,  ate, 
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In  the  first  formula,  same  column,  the  printer 
hail  given  us  main  pitch  for  mean  pilch. 

These  are  small  things,  bat  they  turn  into  rlinf 
the  one  small  grain  of  wheat  I  had  worked  ao 
long  to  bring  out.  H.  C.  Pkajwoxs. 

BAD  TAHTE*  IN  WATBR, 

Lkb,  Ham.,  I*se.  22,  1882. 
EnrroR  Ekoiseeriku  Nbws: 

Sir:  Please  advtoe  through  the  Nkws,  aa  to 
this: 

After  water  haa  been  turned  off  the  street  maina 
of  nur  water  service,  when  firat  turned  na  again  it 
invariably  runa  white  and  milky,  luting  for  it  day 
or  ao.  After  standing  a  few  minutes  it  begin*  to 
clear  itself  from  the  bottom,  having  a  sort  of  scum 


ft.  head; 


We  nee 


i  in  use  a  year.    I  give 
nay  fully  understand  the 
rer  will  greatly  oblige  ^ 


that  yon 


ClIILLMWTH*,  0.,  Dec.  20,  1882. 
Editor  Esaixixkixu  N«ws  : 

What  in  the  rule  or  practice  followed  in  deter- 
mining thn  amount  of  seat  to  be  given  railway 
and  highway  bridges,  of  iron  or  wood,  on  the  stone 
sf  CD.  C. 


STEEL  RAILS. 
Hditor  ExnixEKttixa  Nbws  : 

Detroit,  Dec.  26.  1882. 
Can  you  tell  me  when  steel  rails  were  first 
brought  into  New  York,  where  from,  what  price, 
and  the  duty  pawl?  C.  Huruht. 


TUE  HISTORY  AND  STATISTICS  OF  AMERI- 
CAN 


■Y  1.  JAMES  R.  CBOEK,  M.  AM.  SOC  f.  T- 
(Conttaiaerf  from  poor  437.) 


Chattanooga,  Tennessee,  in  hit.  35'  3  N.  long. 
83'  10  W„  is  on  limestone  bills  rising  to  900  feet 
above  the  Tennessee  Hirer. 

Settled  in  1840,  it  waa  incorporated  in  1850. 

Water-works  were  begun  by  the  U.  8.  army  in 
1884.  were  purchased  by  a  private  company  which, 
after  operating  them  a  short  time,  failed,  and 
they  were  bought  by  the  UMikuut  Water  Cum- 
pony ,  the  present  owners. 
>  The  supply  is  taken]  from  the  Tennessee  River 
and  pumped  175  ft.  to  a  reservoir  on  the  hill,  135 
ft.  above  the  business  part  of  the  city.  It  is  in 
two  com|MirtmenUt  respectively  13$  and  1(0  ft. 
long  and  150  ft.  wide  and  12  ft.  deep,  lined  with 
brick  on  puddle.  They  are  filled  ami  emptied  al- 
ternately to  allow  for  settling  the  water.  Pump- 
ing is  by  steam.  The  first  pump  was  a  "  Wood- 
ward "  of  18  in.  steam  and  *•  In.  water  cylinder. 
In  1871  a  duplex  pump  of  same  kind  and  size  was 
added,  in  Itf77  another  duplex  of  20  in.  steam  and 
12  in,  water  cylinders,  and  in  1881  a  Wortbington 
or  "  Worthinglon  "  of  30  in.  steam  ami  14  in. 
water  cylinders  of  30  in.  stroke. 

Distribution  is  by  15  miles  of  cast-iron  pipe  of 
from  12  to  4  in.  diameter,  with  58  Are  hydrants; 
»  gates  and  about  1,000  taps.  The  city  pays  $50 
per  year  for  each  hydrant  and  also  the  municipal 
taxes  on  the  company's  property.  Service  pipes 
are  of  wrougbt-iron.    There  are  no  meters  in  use, 

thev  hiivc  nut  provod  available  with  the  uiuiHv 
water.  For  distribution  one  half  mile  of  Wyckoff 
pipe  was  Laid  for  trial,  hut  has  been  removed. 

The  population  in  1880  was  12.892.  The  daily 
average  consumption  is  1,000,000  ^nJlnnm. 
The  capital  stock  of  tbe  company  is  $50,000. 
Tbe  works  have  cost  $130,000.  The  bonded  debt 
is  $80,000  at  7  per  cent,  interest.  No  further  fi- 
nancial statements  are  furnished. 

A.  M.  Johnson  is  " 

CCCCXLVH. — MEDIA,  PA. 

Media.  Pennsylvania,  in  lac  83 
7V  15  W„  is  on  rolling  gr-und  on 
5  miles  from  the  Delaware  River, 

It  was  settled  and  incorporated  as  a  borough  in 
I  WO. 

Water-works  were  built  by  the  borough  In  1870, 
after  plans  or  laac  F.  Caaatn.  C.  E-.  taking  the 
supply  from  Ridley  Creek,  which  has  a  water-shed 
of  12  square  miles.  A  dam  of  rubble  masonry, 
150  ft.  long  and  10  ft.  high,  impounds  the  water 
and  furnisbes  bend  to  drive  a  turbioe-a-hcel  which 
works  a  pomp  of  900,000  gallon*  per  day  capacity. 
A  Wnrthington  duplex  steam-pump  of  500,000 
gallons  capacity  was  added  in  1875.    The  water  is 


pumped  374i$  ft.  to  a  reservoir  of  1,500,000  gallons 
capacity,  budt  in  excavation  nnd  embankment, 
from  58  to  142  ft-  aimve  the  town. 

Distribution  is  by  St,'  miles  of  cast-iron  pipe,  of 
from  12  to  4  in.  diameter,  with  20  Are  hydranU, 
88  gates  and  385  tape. 

The  population  in  1880  was  3,010.  The  dally 
consumption  is  135,000  gallons. 

Tlie  population  is  largely  increased  in  summer 
by  boarders  ami  summer  residents. 

Tlie  works  cost  $85,000,  which  is  the  amount  "f 
the  bonded  <lebt  at  4  per  cent,  interest.   The  cx- 
in  1881  was  $1,300  and  the  receipts  $4,028. 


Tho  works  are  managed  by  the  Water  Committee 
Borough  Council.   William  Mancll  is  the 


of  tho 

Superintendent.   Charles  It 
nun  of  the  Water  Committee. 


Is  Ctiaii- 


CCCCxLVIM.— AKUKOTON,  MAHS. 

Arlington.  Massachusetts,  in  lat.  42  24  50'  N.. 
long.  7r»  84'  W..  isou  broken  ground  at  tbe 
head  of  Mystic  River. 

Settled  about  1755  it  was  incorporated  as  Wtwt 
Cambridge  in  1807,  and  its  name  was  changisl  in 
18B7. 

Water-wurka  were  built  by  tlie  town  in  1872, 
after  plana  of  W.  A.  Mason  and  V.  D.  Elliot.  C, 
E.,  taking  tlie  supply  from  Lexington  Great 
Meadows  and  North  Brook,  with  a  water-shed  of 
41)  square  mile*. 

All  enrth  dam  with  puddle  heart,  built  acrum 
the  valley  nt  the  mouth  of  North  llruok  forms  a 
storage  ami  distributing  reservoir  of  31  acres  area 
and  10  ft.  deep,  holding  77,000.000  gallons  at  117 
ft.  above  the  center  of  the  town.  The  supply  pipe  to 
the  town  is  of  12  in.  wrought  iron  cement  fined 
|Mp*.  Distrilmtion  ux  by  14  miles  of  pipe  from  12 
to  4  in.  diameter.  That  tirst  laid  was  of  cement- 
lined  wmught-lron.  Cast-iron  la  used  fur  all  ex- 
tensions. Tliere  are  08  lire  hydrants,  7tf  gates  and 
480  taps.  Tbe  town  contributes  $  1 ,000  per  year  for 
fire  protection.  Service  pipes  are  of  wrought-iron, 
cement-lined. 

Tho  hed  of  the  reservoir  was  a  peat  meadow, 
and  in  1876  tlie  mirfuce  water  in  tlie  mvrvuir  was 
of  unpleasant  taste  and  odor,  and  a  Slier  gallery 
was  built  near  the  reservoir,  in  porous  ground.  135 
ft.  long.  13  ft.  wide,  with  vertical  side  walls  of 
stone,  4  ft,  high,  and  arched  over  with  brick.  The 
bottom  was  12  ft,  below  tbe  surface  of  tbe  ground. 
From  one  end  a  semicircular  brick  arch  of  20  in. 

rn,  on  timber  flooring,  extended  600  ft.  From 
end  of  this  a  12- in.  cast-iron  pipe  was  laid  to 
the  supply  pipe  from  the  reservoir.  In  1877  an- 
other gallery  was  built  parallel  to  the  first  and  in- 
side the  reservoir,  being  a  brick  culvert  of  4  ft. 
span,  each  end  of  whiob  was  connected  with  the 
first  gallery  by  drain  pipe  laid  with  open  joint*. 

In  1880  the  gallery  was  extended  100  ft.  The 
soil  la  not  very  favorable  for  infiltration,  and  tlie 
yield  is  small. 

In  1877  a  brick  conduit.  3  ft.  in  diameter,  was 
built  to  divert  water  from  the  great  meadows  sad 
Brown's  bmok  to  the  reservoir. 

The  po|«iuition  in  IHHO  was  4,100.  The  daily 
consumption  ka  not  known. 

Tbe  works  had  cost  to  Dec.  81.  1881,  $488,686.59, 
and  the  receipts  bad  been  $83,610.43.  Tlie  bonded 
debt  is  $300,000,  at  5  and  6  per  cent  interest. 

The  expenses  in  1881  were  $1,130.83,  and  the  re- 
ceipts $l»,568.78. 

The  works  are  managed  by  three  elected  com- 
misatonem.  Sylvester  Sitckney  is  the  Superin- 
tendent, 

OtXVXIJX. — kalek,  o. 

Salem,  Columbiana  County,  Ohio,  is  in  lat.  40" 
57  N.,  long.  81"  55  W. 

Water- vrnrks  were  built  as  a  private  enterprise 
in  1882  lev  A.  Philips,  taking  the  supply  from  a 
spring  and  pumping  it  45  ft.  by  a  single-acting 
plunger  pump  of  fl-in.  bore  and  12-in.  stroke  into 
1  a  wooden  tank  holding  88,000  gallons,  on  a  brick 
|  tower.  In  1881  on  artesian  well  was  bored,  and 
I  in  May,  1882,  a  Wortbington  steam  pump  of  5-\ 
water  and  fl-ln.  steam  cylinder  was  erected. 

Distribution  is  by  4  miles  of  cast-iron  pipe  of  6 
and  8  in.  diameter,  with  375  taps.  There  were 
some  fire  hydrants  at  one  time,  for  which  the 
town  |xud  $500  per  year,  but  now  the  supply  for 
lire  purposes  is  taken  from  cistern*  for  which  the 
town  pays  $275  per  year.  Service  pipes  ore  of 
£*lvAoized  iron. 

The  consumption  is  not  known.     No  financial 
statement*  are  given.    The  w> 
and  operated  by  E.  W.  Silver. 


Frostburgh,  Maryland,  in  lot,  S3-  40'  N\,  long.  78 
50  W.,  is  on  a  plateau  between  Savage  and  Dan's 
mountains,  1.722  ft.  above  sea  level. 

Water-works  were  built  In  1855  by  a  private 
company,  taking  the  supply  from  springs  on  the 
slope  of  Savage  Mountain,  1  mile  from  the  town. 
Tbe  water  was  conveyed  from  the  spring*  to  a 
stone  reservoir  50  ft.  *qiiorc  and  10  ft.  deep,  by 
4-in.  cast-iron  Pipes.  In  1888  these  pipes  had  be- 
come tilled  with  rust,  and  were  replaced  by  6-in. 
pipes.   There  is  a  large  wooden  tank  on  I  he' moun- 


tain side  which  affords  sufficient  head  ami  storage 
for  fire  extinguishing  without  the  use  of  tire  en- 
gines. 

Distribution  is  by  Si,  miles  of  cast-iron  pipe  of 
H  to  4  in.  diameter.  In  1H74  the  Mn.  pipe  origin- 
ally laid  in  tlx-  main  streets  were  found  insnHi- 
cient,  nnd  were  replaced  by  larger  sixes).  There 
an;  90  Are  hydrants,  15  gates  and  180  Ian*. 

Tlie  dally  consumption  is  23,000  gulhtns. 

The  llrst  works  cost  $10,000.  The  ex|ienses  in 
1882  were  $850.  and  the  receipts  $1,700 

William  O.  Sprigg  is  the  manager. 
TO  I 


The  receipt  ol  statistics  as  follows  is  acknowl- 
edged Willi  thanks  :  From  Isaac  S.  Cassin,  ('.  K., 
statistics  of  Media,  Pa.,  waterworks.  From 
E.  W.  Silver,  proprietor,  stiitixtica  of  Salem. 
Ohio,  water-works.  From  Kolnrl  Weir,  Water 
Commlssinrier,  history  of  fohoes,  N.  Y,,  water- 
works. From  Ucorgc  I.  Wllla»r,  Vice-President, 
statistic*  and  wnt»r  rates  of  Oneoola,  N,  Y., 
water-works.  From  F.  W.  Hodgson.  Asst.  Eng. 
Harbor  and  Land  CoinmU*ioners,  Ikisiim,  statlr- 
tlcsof  Arlington,  Ms**.,  water-work*  nnd  reports 
1874  to  1881,  From  W.  t).  Sprigg.  Superintendent, 
statistic*  of  Fnwlbnrgh.  Md..  water-works.  From 
lAilher  Hill,  I'residenl,  statistics  of  Spencer,  Mass., 
water-works.  From  Robert  Surtcos,  t'Hy  Engi- 
neer of  Ottawa,  statistics  o'  waW-works  of  IVter- 
borough.  Ont.  From  E.  Mai  her,  statistics  of 
water-works  of  Decornh.  Iowa,  i 
John  C.  Chasi-,  Sunt,  and  Engr. 
work*  <V«,  statistics  and  water  rates  of 
works  of  Wilmington,  N.  C. 

TO  WATER-WORKS  OFFICIAL*. 

With  the  close  of  this  volume  of  EltoINKERlxa 
Mgws  "The  History  and  Statistics  of  American 
Water-works."  which  has  been  ill  course  of  publi- 
cation in  our  columns  weekly  since  March  1881, 
comprises  historical  sketches  and  the  fullest  in- 
formation attainable  of  the  water' work*  of  450 
cities  and  towns.  No  such  collection  sf  statistic* 
of  water  supply  ho*  e ver  been  made  any  wliere  be- 
fore. Hut  the  work  1* still  incomplete.  There  are 
three  hundred  more  towns  in  tbe  United  States  and 
Canada  which  have  public  water  supplies.  Every- 
one of  them  has  been  applied  to,  two,  three  and 
four  times,  to  furnish  the  desired  information. 
From  some  it  has  been  promised,  but  from  many 
no  response  has  yet  been  hod.  The  information 
tnuxt  and  tciU  be  attained,  and  somebody  or  other 
will  be  persistently  urged  for  it.  until  a  response  is 
obtained.  One  of  tbe  best  descriptions  recently 
procured,  was  accompanied  by  a  note  from  the 
president  of  the  Water  Company  saying,  '  your 
persistency  has  overcome  my  obstinacy,"  and 
so  it  will  lie  in  other  cases.  Tlie  work  is  of  too 
much  value  to  be  abandoned  half  way,  and  we  are 
sure  tliat  too  much  interest  is  felt  in  It  by  the  great 
majority  of  tlie  persons  who  manage  and  build 
water-workB,  to  permit  it  to  be  stopped.  The 
author  of  the  work  and  the  editor  of  this  paper 
are  in  slmost  daily  receipt*  of  letter*  of  inquiry 
regarding  the  completion  of  the  work,  and  speak- 
ing ol  It  In  terms  of  high  appreciation. 

To  satisfy,  aa  far  as  practicable  at  present,  the 
desire  for  some  comprehensive  sod  practically 
useful  statement  of  the  results  already  obtained  Mr. 
Crocs  is  now  preparing  and  we  will  istoic  about  Jan. 
81  a  table  of  the  principal  statistics  or  nil  tlie 
water- works  from  which  re|ilies  hare  been  re- 
ceived. This  will  be  in  pamphlet  form  and  will  lie 
given  away  to  all  our  subscribers  and  to  the  offi- 
cers of  the  works.  The  issue  of  the  completed 
book,  "  The  History  and  Stntiftic*  of  American 
Water- Works,"  we  hope  to  be  able  to  announce 
some  time  daring  the  year  IRBH.  To  i  ftVct  thin  we 
must  liave  the  co-operation  of  all  who  are  i 
ested  in  tlie  subject.  The  autlior  must  be 
nisbed  with  the  data  required,  from  tbe 
which  have  not  responded.  Of  the  65  cities  of  over 
SO .000  inhabitants  only  Reading.  Pa.,  and  Mobile, 
Ala.,  have  made  no  reply.  The  Controller  of  Read- 
ing has  kindly  scut  financial  statements,  but  four 
separate  appeals  to  tlie  officers  of  the  water-works 
and  two  letters  to  private  individnals  who  prom- 
ised to  give  assistance  have  been  unable  to  got  s 
single  figure.  Is  it  possible  that  the  Reading  au- 
thorities know  nothing  about  the  history  and  con- 
dition  of  their  own  works '/ 

Then  of  the  100  next  largest  cities  in  the  country 
only  Bridgeport,  Conn.,  San  Antonio,  Texas,  Ha- 
verhill, Mass.,  Norwolk,  Conn,,  and  Brockton, 
Mass.,  neglect  to  answer.  The  list  can  be  extended 
to  smaller  towns,  but  it  is  hardly  worth  while  to 
do  so  here  and  now.  We  propose  to  get  the  in- 
formation anyhow,  and  if  our  friends  will  hplp  u» 
it  will  save  trouble  and  facilitate  the  completion  of 
Mr.  Croes-  invaluable  book. 


fur- 
towns 


Tax  oaoARiXATiox  of  the  Plttatmrc,  Akron  &  CWcago 
railroad  bs*  been  perfected  Tbe  proposed  rood  1*  to 
run  west  from  Youagstows  through  Akron  to  tbe  west 
lies  of  Media  Coiintv.  Intersecting  w|ub  the  Cleveland, 
TJsjptiot  and  St.  lunula  RaUrauL  It  t 
build,  equip  and  have  in  running 
of  road  by  January,  1884, 
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FOREIGN  NOTES. 

AN  i:N]>KK(J|lot'ND  VJXThH-  UAILWAT. 
The  first  electric  K-ilway  in  a  mine  is  that  in  th« 
Royal  Saxon  collieries  near  /.itickeiode.  It  ha* 
Just  been  opened,  and  is  said  to  work  excellently. 
Thn  electric  mine  railway  serves  for  transporting 
omI  in  a  transverse  heading  of  the  S30-nn»lcr  level. 
The  locomotive,  only  3  ft.  7  in.  broad.  weigh*,  ac- 
cording to  ftrr'i  Annnlen.  1.500  kilogramme* 
(about  I1 2  tuns),  and  moves  tin  (rucks  weighing, 
loaded,  10  ton*  rich  at  a  rate  of  II)  ft.  per  second. 
The.  transmission  of  power  I*  not  effected  by  a 
center  rail.  but  by  a  small  contact  carriage  pro- 
vided with  brushes,  running  ujwn  T-«hnpcd  i<ou 
rails,  which  is  fixed,  l*>lnt*d,  to  the  roof  of  the 
heading.  The  railway  Uat  work  from  4  n.  m.  to 
II  p.  m.  Judging  by  tin-  experiences  of  the  Pari* 
electric  rail  trays,  it  may  be  advisable  to  let  the  con- 
tact carriage  run  along  a  pqxi  instead  of  rails,  to  pre- 
vent itsdernilment.  We  hear  that  the  Berlin  Weat- 
snd  Electric  Railway  is  being  reconstructed  on  thin 
principle. 

)M'1>HTA>T  INVENTION  IN  TIIK  METAL  TKADE. 

An  invention  which  it  in  believed  will  effect 
important  changes  in  the  metal,  and  not  only  in 
this  country  but  throughout  the  woild,  has  txt-n 
mnde  by  a  Birmingham  m«tal  manutacturer.  after 
thirty  year*  of  constant  experiments,  in  which 
he  Una  expended  over  itO.tlCW,  " 


jewelry,    which  are  in  demand  for  the  I'aite J 
Mlate*. 

Tim  untuncD  cabau 
Tliia  great  public  work  was  opened  with  all  due 
ceremony  at  Bombay,  India,  on  the  lmh  ult..  by 
U»e  Viceroy.  Tin-  Ni'rhind  cunal  was  first  projected 
in  1*14,  Tor  the  purpose  of  utilizing  the  waters  of 
the  Sutlej,  t  jt  irrigation  purine*.  Its  total  length 
ut  503  statute  miles,  and  when  ail  the  irrigation 
works  arc  completed  2,.iW  miles  of  cbannel  will 
have  to  lie  maintained.  Iljs  designed  to  irrigate 
-V».I»I0  acres  in  British,  and  aei.CKa/  acres  in  native 

^Skh™  ^tyX  iffitll*  1^™^,':  Zionists  also  supported  the  tunnel,  as  tending  to 
and  12»  lakhs  by  the  native  .tales.  It  is  the  second  rt^ler  wari.npi~.ibic 


1  The  delegates  then  called  on  M.  de  Freycioet, 
when  M.  Adolph"  Smith  acte<t  as  interpreter  on 
both  sides— which  doty  he  has  fulfilled  with  ad- 
rnirahle  skill  throughout  I  he  visit.  Mr.  Shiptoo 
explained  that  the  object  of  the  call  was  to  offer  a 
recognition  of  M.  de  Freycinet'e  eminent  service; 
in  sanitary  mntteis,  both  to  Lwdou  and  other 
towns  in  England,  by  hi*  treatise*.  Sanitary 
measures  hod  ulways  been  regarded  by  the  work- 
ing clause*  as  one  of  the  beat  means  of  educating 
the  nia*aea.  With  sound,  healthy  hodi™  ihey 
would  have  sound  minds,  and  nobsly  with  a 
healthy  mind  would  bean  advocate  of  war.  The 


large  work  of  ibe  kind  undertaken  in  (he  Punjab 
since  it  has  rome  under  British  rule.  The  manage- 
ment of  the  internal  distribution  of  the  water  is 
left  to  the  village  communities,  through  wliow 
territory  (he  canals  and  branches  isisa,  (Jovernroent 
only  iDterferlng  to  prevent  wilful  waste.  Col. 
Home  of  the  Royal  Engineers  is  in  charge  of  the 
construction. 

Tt'KKIUl  rVRLIC  WoUKS. 

The  following  official  notice  was  published  Dec. 


The  invention  lias 
just  been  patented  in  tireaf  Brltai  ii,  France, 
Germuny.  Russia.  Austria,  I'.dglum,  Sweden. 
Italy,  Sjiain.  Ibe  Uilit.sl  Slates.  Canada,  and  India. 
It  consists  of  a  new  process  uf  making  alumina, 
from  which  aluminum  can  he  manufactured  at 
about  one-tenth  the  cost  by  ordinary  method*; 
and  as  aluminum  is  recogniKed  at,  the  mini  valu- 
able metal  fur  forming  workable  alloys,  the  im- 
portance of  the  discovery  cannot  lie  overestimated. 
This,  indeed  is  Fhown  by  the  fact  that  companies 
In  France  have  just  offered  upwards  of  a  quarter 
of  a  million  sterling  for  th->  patent  right  for  that 
country  alone,  while  the  aggregate  offers  of 
Auiericau.  German,  Belgian  and  other  eom|Kuiics 
amount  to  more  than  a  million  of  pounds.  The 
inventor  is  Mr.  James  WelMter,  of  Hollywood, 
who  has  organhwd  a  company  urwlrr  the  style  of 
tl>e  Aluminum  Crown  Metal  Works  fompai.y 
(Lliiiited),  seviii  proprietors,  to  w  ork  the  patent. 
Under  the  ordinary  pmc-Ag  alumina  cisa* 
l.lHXtfn  ton,  whereas 'by  Mr.  Wchatei's  proven  it 
is  less  than  10W.  besides  which  all  the  bye  pro- 
ducts sin  utili-id,  and  from  these  a  blue  dye  in 
made,  which,  it  is  believed,  will  superac  In  indigo 
for  calico  printing,  inasmuch  a*  it  |iermaueiitly 
retains  its  culor,  and  is  not  affected  by  acids.  Mr. 
Webster's  alumina  deposit  is  certified  bv  an  emin- 
ent analytt  to  contain  *>l  per  cent,  of  pure  alumina 
as  compared  with  ttt  per  cent,  realixi-d  by  the  or- 
dinary process,  and  the  oxide  can  now  be  mode  in 
any  quantity  in  (he  cinrso  of  a  few  days,  while 
hitherto  it  coukl  only  Is- produced  in  limited  quan  I 
titles,  and  the  process  required  marly  nine  months. 
At  present,  Mr.  Webster  is  the  sob:  maker  of  alu- 
mina in  England,  prior  attempts  to  introduce  the  I 
manufacture  into  this  country  having  involved  | 
the  promoters  in  immense  losses,  which  .iiniirll.il 
them  to  abandon  it,  an<l  consequently  the  French 
have  had  the  entire  inonnnofy  of  the  trade. 
Owing,  however,  tu  the  expense  of  production, 
and  the  limited  quantities  uf  the  metal  produced, 
aluminum  has  hitherto  o-ily  been  used  for  small  : 
ornaments  of  jewelry,  musical  anil  mathematical  ; 
instrument*,  tlie  castings  of  machinery,  eic,  but  i 
it  can  now  be  used  in  combination  with  othi-r  : 
metals  for  uiulliludlnuiu  purposes.  Monv  tons  of 
blsmuth-brobxe.  inanufacturinl  for  the  aluminum, 
hnvo  been  sent  to  Hull  for  conversion  into 
steam  |wm|iellerB  for  tho  Eastern  Stejimship 
Company,  the  advantage  claimed  for  the 
bronxe  being  that  it  lies  nearly  one  hun- 
dred more  resisting  jsiwcr  *  than  any  I 
other  material  used  for  the  purpusr.  white  in  the  I 
event  of  a  collision  it  will  bend  rather  than  break, 
and  further,  it  will  not  corrode  from  the  action  of 
the  salt  water.  It  is  slsi  used  for  ship  tlttiujrs,  and 
la  rolled  into  sheetx  for  all  kinds  of  purpose*  for 
which  electro-plating  is  now  applied,  spoons, 
knives  and  forks,  dish  covers,  railway  carriage 
and  tool  handles,  and  other  articles  being  mode 
from  it  by  a  leading  Sheffield  Erin.  Aluminum 
bronce  is  also  made  which  is  adapted  fur  the  maim  ■ 
facture  or  artillery,  and  several  cvuisignuienn  have 
been  made  to  the  Ibiyal  (iun  Factory  at  Wim.I- 
wich  by  Older  of  Hie  War  Office.  '  The  metal 
has  a  stiaining  power  of  42  Ions  to  the  inch,  us 
iigainst  2t*  of  gun  metal.  The  bronn*  is  nbKi  con- 
vcrtcd  into  wire  for  electric  telegraph  purpuw*, 
and  in  lieing  introduced  for  Post-otllce  purfswes  in 
L/jihIou  :  while  snnipli  s  aie  now  bein^  levied  iu 
Ota>guw  for  slmiLir  punsss-is.  Aru.sng  the  numer- 
ous i.ther  pur|s^ies  to  wiii.  h  1  Ii. -  metal  i*  l«?tn^  jp- 
pliol  are  tor  bell  inukiug.  piano  forte  wire  m*U:ij_< 
and  the  uinnufacture  of  jewel  rings  and  other 


M.  de  Krcyc.uet,  in  reply,  said  lie  felt  highly 
honored  bv  the  reference  made  to  his  work*  on 
hygixne.  Ihiring  his  stay  in  England  he  visited  a 
large  number  of  factories,  and  he  brought  back 
with  hira  the  higln-xt  r.mr.-|itUm  of  England's 
power.  It  wasal  Livcr]*iol  and  such  ports  rather 
thau  at  Aldemliot  that  he  learned  to  admire  tho 
English  peo|de  :  and  this  experience  led  him  to  be 
a  steady  advocate  of  an  alliance  between  the  two 
count™**.  As  a  mining  engineer,  he  has  studied 
more  inrticulariy  the  g.-ologienl  phase  of  the  tun- 
nel scheme,  and  nobody  was  mure  delighted  than 
himself  at  the  dbcoverv  that  it  was  practicable. 
He  looked  on  the  tunnel  as  a  route,  not  for  inva- 
sion, but  for  friendships,  and  os  an  additional  link 
in  the  union  between  the  two  countries,  which 
would  help  to  dispel  all  military  fear*.  These  ap- 
prehensions would  not  stand  the  test  of  criticism. 
Even  were  England  Invaded.  It  could  never  be  con- 
quered or  annexed.   There  were  too  much  vitality 


3: 

"  Among  the  committees  of  reform  recently  in- 
stituted hy  Iin|ieriol  decree,  that  concerning  the 
study  of  the  amendment  to  be  introduce  I  into  the 
system  of  public  works,  for  the  progress  and  de- 
velopment of  agriculture,  commerce,  and  Industrv, 
has  concluded  tlie  framini*;  of  by-laws  to  be 
odoptcd  in  conventions,  and  terms  for  conventions, 
rules  for  companies  ^nd  th;-  law  of  expropriation 

~all  of  which  Lave  Isscn  *iihmitti-d  to  the  Sublime  j  u'nd  energy  in  the  English  for  such  a  thing  to  bn 
Pone.  Thes-  by-laws,  which  determine  the  bases  |Hi»eible.  'The  national  fti-ling  of  the  Kuglixh  peo- 
and  the  conditions  on  which  the  Imperial  (lovein- .  pie  wuuld  raise  a  rani|sr>rt  which  no  power  could 
ment  will  grant  concessions  for  railvraysattd  roads,  overthrow.  They  would  rise  as  one  man.  A 
the  establishment  of  harbors  and  canals,  the  drain-  slight  protection  at  the,  mouth  of  ibe  tunnel  would 
iug  of  marshes,  the  navigating. if  rivers,  etc.,  have  \  render  aggression  impassible  ;  and  even  if  an  iuva- 
l*-en  apprmed  by  the  council  of  Minisleis.  nn.l  sion  were  ever  effectei.1,  it  would  be  by  ships, 
nam-: inncd  by  His  Maji-sly  the  Hiittan,  who  has  whetlH'r  the  tunnel  existed  or  not.  lie  trusted 
been  pleased  to  order  that  they  be  carried  out  in  that  the  enterprise  would  lie  persevered  in.  for  Lhe 
coarormltv  with  tlie  luitierial  decree."  I  greatest  advantages  would  accrue  frum  such  lacili- 

The  Ministry  of  Public  Works  having  been  ;  ties  of  Intercourse,  aud  tlie  study  of  each  otlur's 
authori»sl  to  |ir, .cced  with  ibe  necs-ssary  formal- 1  customs  and  habits.  Frenchmen  who,  like  him- 
itics  fc-r  granting  coocs-ssii>ns.  the  present  notH'c  iB  ■  self,  visited  England,  always  returned  with  u  fi-cl- 
14>  give  information  to  capitalists.  The  by-laws  1  ing  of  enthusiasm,  inspins'l  by  the  c.mtetuplatton 
abuve  refcrrt-d  to  will  be  liuuiedialely  publisiii-,1.     of  the  industrial  grentnrjs  and  pulilical  fre>Hlom 

enjoyed  by  her  |Kople.  It  was  the  example  ha 
tlieie  saw  that  induced  him  te  defend  the  cause  of 
M.  Leon  Say  in  reply  to  a  deputation  of  Eugllsh  1  lil-eity  in  France,  and  he  only  wUhe:l  the  Cunli- 
Trmlcs  Unionists  who  waited  on  him  on  the  30th  !  ncnt  enjoyed  as  much  free-lorn  as  Kmrlaud.  In 
nil.,  said  "that  be  luid  fnim  the  ontfvt  ts>en  one  !  Knglnnd  tlie  working  cla-ss-s  were  wise  enough  to 
of  the  promoters  i.f  the  tunnel.  Having  been  discatvl  Utopian  ide.ts,  and  confine  their  nction 
associated  with  tlie  efl.irls  of  the  late  M.  Michel  within  the  limits  of  legality ;  while,  on  tlie  other 
t  'tievalier.  snd  the  moio  recent  cx|*?timenls  had  hand,  the  up|»  r  classes  were  sensible  of  the  spirit 
proved  that  its  construction  was  perfectly  feasible,  of  tlie  times,  and  acceded  to  just  demnnds.  Had 
and  even  easy.  From  a  technical  standpoint,  the  same  spirit  of  compromise,  existed  iu  Frauce 
llli-Tr-fore,  suc<-<-«»  wn.-i cerlain.  Kconomically,  its  many  revolutions  would  have  been  avoided, 
utility  could  not  lie  questioned  on  either  side.  It  From  a  commercial,  |sjlitical  and  social  stand- 
would  make  certain  French  LV|iarliuent*  the  fsilnt,  therefore,  Freoceineu  were  justim-d  in  dc- 
market  gardens  of  Englaml.  w  hile  France  would  siring  the  tunnel,  and  its  construction  would  be 
reap  the  great  advantage  of  being  in  closer  re-  one  of  the  greatest  achievements  of  ilie  Mill  emu- 
lation k  ith  the  supply  of  English  mannf-ictiires.  tury." 

As  to  the  military  qm^ticms,  it  would  not  be  ♦-*■•■ 


THR  K-XUUsa  fHAXNKL  TCNXH. 


qm^tums,  it  woiilil  not 
bee  mliig  for  Frenchmen  to  discuss  llieui.  Tliry 
could  only  wait  till  public  opinion  in  England  was 
ripe.  It  was  not  for  them  to  urge  on  England  the 
porting  with  any  of  what  she  deemed  her  defences. 
This  was  a  question  solelv  for  the  Knglish  them- 
selves. It  was  originally  thought  that  nn  Anglo. 
French  company  would  lie  lust.  Inn  the  different 
laws  of  the  two'countrles  as  regnrdi-d  public 


THE  WATER  SUPPLY  OF  EDINBURGH. 


Tills  was  the  subjivtofa  pa|*rr  read  befefe  a 
reci*nt  mw-ting  of  tlu- Ituyal  Scottish  Society  of 
Arts,  in  Edinburgh,  by  Mr.  Alexander  Leslie.  M. 
1. 1.\  E..  etc.  The  author,  alter  stating  that  the 
city  is  now  in  ••ussesiion  of  a  supply  of  water  in- 
retnles'i'eudeiHil  It  necessurv  'toUpllt  the  enleniris'e  :  feitor  to  none  in  quantity,  quality  ami  cheapness, 
in  two,  and  to  create  two  dlstiuct  companies.  The  «ar'-'  «"■'«•  particulars  regarding  the  history  of  tlie 
French  comp  mv  was  n  permanent  one,  and  was  :  water  sup|ily  of  Edinburgh,  from  the  Inauguration 
quite  readv  to  commence  definitive  operations  as  iff  the  lirst  Kravitatioa  supjdy  in  1681.  before 
soon  os  England  opened  her  door.  It  had  not  at ;  which  time  Edinburgh  had  lo  rely  unwell*, 
present  suspended  lairing—  ex|STimenls  were  idao  detailed  tlie  |sirliauieiitary  p 
being  made  as  to  tlie  probable  cusl.  Thanks  to  led  up  to  the  appropriation  of  ti  _ 
thine  expenmeiits.  it  was  now  certain  that  the  out-  i  ,r<>m  Moortoot.  doing  on  to  describe  In  delad 
lay  would  nut  lie  so  great  as  was  at  first  antici- 1  t,K'  various  Moorfcot  work*,  he  menttuned  that 
pated.  Beaumont's,  and  other  English  machinery  1  l*><-  »"•*  occupis-d 
were  being  used,  and  it  was  now  almost  rer- 


He 

ocecdings  which 
|MT,nt  supply 


tain  that  tLc  ti 
years.  H»  much  easier,  indi-ed,  had  the  work  lx>ru 
found  than  was  ex|jected.  that  it  was  within  a  pos- 
sibility of  being  completed  in  four,  or  even  three 
years.  It  was  important  that  its  English  advocates 
should  sliow  how  greatly  commercial  interests 
would  he  benefitted  by  the  scheme,  while  then- 
could  Is1  no  doubt  as  to  the  existence  of  n  friend- 
ly fivliug:  to  which  Mr.  Shiptou.  who  biougtit 
over  English  al«l  to  the  distressed  agricul- 
turists of  France-  after  the  war.  could  lieur  testi- 
mony. For  the  preservation  of  pi-ace.  friendly  re- 
lations were  mom  crTi-ctiv.-  than  fortilications. 
Many  jiersons  on  this  side  of  the  Channel  hoped 
tlu*  tunnel  would  soon  l;c  an  accotupliahed  fact: 
but  il  was  not  for  them  t-:>  take  |sjrt  in  aiiv  inoce- 
meiit  fur  vnntiuverting  tho  English  military  au- 
thorilies.  M.  Say  ivmarked  tint  every  precaution 
was  taken  by  the  French  iir.vernmi-nt  in-fore  sub- 
milling  to  the  t'lianilM-r  a  Hill  sanctioning  the  tun 
uel.    It  took  care  lo 


bv  Uuidhouse  reservoir 
was  JltW  acres,  iind  thai  it  was  capable  of  con- 
taining 1,700  million  gallons,  while  Portmore  hn<l 
an  available  capacity  for  2-i0  milliun  gallon*.  It 
was  eslimatcl,  be  said,  that  whe-n  the  whole  of. 
the  works  wen'  cooipleled  t  here  would  be  an  avail- 
able supply  of  i;  million  gallons  per  day.  or  double 
what  the  maximum  supjdy  was  iietorc  the  M.sir- 
f<sit  water  was  itiltoduced.  Alluding tonpropbecy 
that  had  been  mode,  to  the  eff.M  that  lie-  [iresenoe 
of  large  accumulations  of  water  in  the  variuus  dis- 
tricts w.iuld  be  damaging  lo  tlie  srurrounding 
properties,  hv  causing  cold,  damp  winds,  he  stated 
tlmt  this  view  hud  been  found  lo  be  iironeoibs; 
and  that  the  farmers  were  of  oploion  thot  the  I 
was  liencfltcd  by  the  presence  <  f  the  water,  n 
much  as  they  found  that  tin-  frost  was  much  I 
intense  thin  "formerly.  -Voalmvl  ,/oiiritu/. 


THAI  K  I.AV IXC.  is  lining  on  at  the  rate  uf  balf  a  mil"  a 
'lav  m  the  Mf.-sl.-rn  end  uf  tiie  t'lifa  extension  nf  Ibe 
..  ...  la-'uver  &  riio  tSraude  Itvlnnl.  It  Is  ni^eteil  that 
sccrtBin  that  the  t.ngllsll  the  lino  will  beeeuipWol  to  Sdt  Llko  by  Msreli  I,  and 
liuveininvnt  of  the  day  were  favurable  lo  the  Uutt  il  will  r»rh  Ogdea  n  m-.ntb  l;it-r.  Ninetr  eiithl 
w-henie.  and  also  that  the  representatives  of  the  mitoef  c«H<  ixnialn  K.  be  lni.l  en  tbe  esxst^rn  etnl  of 
tipp  .sitioa  approved  It.  1  ttie  llns,  nwl  twenty  mi!e>  j.t  lhe  western  end. 
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I  not  pay  any  attention  to 
lolli'ltora.  who  enrnot  offer  any  better  terma 
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T.  W  r.  ■ 

Trarerae- mrrerina:  -Pr.f.  J  II  I»»l»  Ar.n  Arbor.  Vlch. 

Koelr..-riru[  ..I  town  and  county  draina.-  B.  N.  Beden. 
Eiurliiear.  Piaa  Run . 

orEnrroxe  or  rnAorscr. 

Inordtrtoarold  waateof  lime  It  In  >n>|»  riant  that  to-h 
qii<*4llonf  he  nrmnxeil  and  iciren  i*  <ioa  iMo*i'ttTall"ii  hef.ir»- 
our  netl  maetlnr.  t»r,  I.  H  Leavenworth,  of  tsatrinaw  Cily 
haa  kindly  undertaken  tbl«  taak.  It  ta  to  be  hoiod  that 
enouKCh  queries  will  he  aulioiiueil  loower  iniiMt  of  the  dlffl- 
cult  iMiii.ta  in  prnrcfcc*  Que.tloea  on  which  the  oi.inion  of 
the  AhmicUIIoii  U  doaired  ahouid  be  Beat  at  once  to  Hr.  Lea- 
venworth or  Ihe  Stcretarr. 

txitiaiT  or  Hi'Bvntmo  rKrrmritiDrra. 

Byanperlal  role  of  the  rn-ntbrra  at  tin.  Ia»t  meetlajTan 
exblliet  of  aurverlmt  Inatmoieaia  will  lie  held  at  our  .  ocnlna- 
meetlnc-  We  .nrite  each  member  to  ev  hihlt  hit  lost  rwiwent 
of  pr*rlice.  whether  irood  orpoor,  and  aball  pruvidi'  ptopar 
iilare  f*ir  Hiirban  •  xblbit,  We  eaneclnlly  iovllo  mnnufaiin 
rera  to  exhibit  Instrument-*  of  thru*  own  mike.  If  they  can 


rnada  was,  in  IHS1,  1217  per  cent,  more  (han  tWKl. 
Statistics  were  nt»o  (prva  nbowing  the  incrffifa?  of 
population,  of  rnilnisjul  mile-ace.  of  ilic  production 
and  export  of  grain  and  ulher  leading  exports.  Th« 
mean*  by  which  thin  rapid  increa*-  of 
trunaportation  had  Ihm  h  developed  w<«  < 
under  two  i-eneral  heada,  namely, :' 
in  the  phyrlcal  condition,  of  Ihe  railroads. 
im-troveiiienU  in  the  adrniniatration. 
provemeuU  In  the  physical  t 
on  under  tliene  beads  : 

L  Irnprored  track  or  " 
ing  brid|rn  alrticUire. 

2.  Additional 
fourth  trat-ka. 

8. 


tr  persxinally,  we  offer  them  a  place  on  our 
.irostramme  To  our  memle-r.  we  will  any  thai  w*  hope  to 
Induce  one  or  itso  of  the  tnoal  Bated  manufacturer!  to  be 


The  betel.  In 
beraof  lit*  Ai 
I  .inning  Hi  --1M- 

liudfosa  JJouae  . 
<1iaomaa  Himae 

tlnodrteb  llouae. 
KTereii  llouae  .. 


Faux. 
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The  Htetorr  and  Htiiiatlc* 
nf    American  rVater- 
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American  Society  of  C'lril 

Efco-lnerr*          ,   4411 

rwiwoaal   44*4 

Vibritloo  In  Urldcea   44? 

t'oiidllion     of  I'hlcwro 

W.-rkinitMeo     .  44T 
Where    luphtberia  Oc- 
curs    4IH 

Tlieir  Hnd  ApiaNsranor- ..  44» 
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IJeceral  IntelUccnce  44U 


Nl/TK'E   OF  MFCTISfJR. 


AstaaircAa  Scciitt  or  Oitil  Exo-yaxna,  127  Enat  Twei.tr- 
blrd  atreei.  Se*  York  'Ihe  thirtieth  annual  moetii.x  Bf 
h*  <oct>.i  will  he  behi  In  New  York,  on  Wedneadav.  Jan. 
17.  18<3.  nl  10  a.  a.  Tho  annual  ivi^irla  will  lie  preaented, 
offleer-i  lor  »he  eneutii-r  ye-tr  electeil,  llnie  and  (dace  for  the 
neat  annual  cuneenlr  n  conaHered.  pn^ioaed  nniebdmanta 
to  thai  e  'iiantutioii  ,li-ciiw).  nnil  other  himlne-t  trnr.snctetl. 
Ariwocemen  a  for  Jan.  17  ami  IN  a  ill  be  |ierfeete,l  1>»  a  com- 
miilee.  an  ',  you  are  Invited  to  he  prenent  at  the  ui«»Siiik-.  .m 


I  -rlre  Ibe  f,>n.mln«r»t.  .  to  Mem. 

 UttXlperday. 

  s  on  - 

  IJBS  - 

 l^S  " 

 1.00  *' 

i  i-'rcrstrjm  To  ATTXirn. 
Kach  member  of  the  aa*oclntKin  ab-ou Vi  arranst*  hi*  work 
an  that  he  can  b*  In  atleotlaoce  tlirou-rhmit  lb*  who].'  tniet 
insr.  Tbea'tvantaaTi*s  to  tin  altalued  uiay  he  stalril  brtelly  at 
foliowa:  Mutual  Instruction,  which  In  time  will  be  «v|ilenl 
In  a  more  uniform  pradHe  ;  acqualmai|i-e  ami  sroiel  fiw.inic 
bxranl  fellow  labon  ra,  which  cannot  bo  i-stiinate-l ' 
nn  opportunity,  at  small  erpense,  to  aee  the  attr 
the  Stale  cApitnl  during-  a  arssion  of  the  L  . 

,a.:trverorM  or  o^JclneHrv.  not  m  iinlein*,  aojul.l  eiulieacn 
this  o|>fimlunllvar.ir  >nlnliiir  Ihe  asaoclatton. 

I'aor  II.  (.'.  fAaencraa.  Lnristnjr.  Mfcrh..  decretory. 

TliK  Pa.najia  C'axal.— Yoslerday  wo  were  in- 
formed at  tha  office  of  the  Franco-Anieri«in 
Trading  Company  that  they  had  closed  the  larger-t 
contract  yet  given  for  work  on  Ihe  Canal,  The 
16  kilom 

t  wbe. 


at  Panama,  and  Ibe 
from  8  to  10  millions  r 

for  doing  thin  work  w 
front  the 
puny,  of  Lockport,  N.  Y, 


The  ma- 
Com- 


A5IER1CAN  HfX'IKTY  OF  CIVIL  KNtSINRKKS, 


Tut  Ohm  8r»ra  »r»»ntiiiii  or 
aixwa.-  ibe  thiol  am  ual  iiM-ci Inn  ,^  the  ni-.re  iWociatl„„ 
will  be  hell  In  rvdiimlui-i.  ObK  oa  Jan.  17,  IR  111,  l.-oct 
The  -*  In  ererr  reioein  bi  believe  that  there  will  he  n  very  full 
ettcn-Unce  of  Ihe  ,u  vi-iorn  and  ene  n,  er»  of  tb.- Slate,  mwl 
that  the  -nee-lnc  will  be'  of  creal  iolor">t  ami  value,  Pnrt|,-t 
eapes.il' ir  lonltmd  ihe  me-tlae  will  do  wall  lo  mxif v  earlv 
tb*  SevT'-'tArv,  Bon]  iiuin  Tbnmr-sorj,  L'rbann.  Ohio. 


Conrrv  St.avarnloi-  A-usocurioa  "r  lirniA-sjt .  -The  anauAl 
mee  in*  of  tbo  ttttSociatiuli  wi.l  te-  lieil  at  theCiiutity  survey. 
•  r'-<  -  ffli-e,  in  the  Court  House .  al  tn-llnnat'-'liM.  hevllwiisse  na 
the  '& h  ,  f  Jno'inrr.  *.KKt  Addrvisaeeon  dlhTers-nt  fulij'i-ut 
In  rest'i'd  loaurws.  d l-clu-n  *nd  e-avi  l  mail*  are  expected 
.  whl.  h  will  be.  r  l.ileli-SI  tile,  lluliaaa  Mlr- 
lllllrf  In  expe,  ted. 

Hkkiav  II  FsToi-r. 

Cort<op:iuilinsr  Ssc'y- 

Tna  vrrntQ,*  Aeaur-i  n  io«  or  Si.»vrroii»  Asm  E-iaiaarna . 

airflli*al».vca»a--c-iatloii  will  bo 


Mr.  Win.  P.  Shinn,  M.  Am. 
paper  on  the  "  Im -rra-nl  Ettl 


to  be  ilellre-ed.  whl.-h  wlllbe. 
vsyera.    Aa intereallna  nieelli 


•.  C.  E.,  read  a 
icy  of  Railway* 
for  the  Transportation  of  Frelgbt."  at  the  roirular 
meeting  of  the  aoclety  on  the  UOih.  We  prticnt 
the  following  nleilr.ict  :  The  ftt-Ja  portion  of  the 
paper  gave  from  carefully  gathered  atatiatica.  a 
valuable  aituMint  of  information  iu  rrgnril  u>  the 
actual  increase  «r  traflic  U|>on  Anierion  railways. 
In  tlMO  Ibe  tonnage  uiiliMk.-*  of  thn  New  York 
Central  tt  Hudaou  River  Railroad,  the  Krie  Rail- 
way and  the  Peiiimlvatiia  Railtuail  vras  aboul 
eijual.  and  utiiniiutt-.|  iu  the  nggn*^:ite  to  a  Utile 
OTsJTthree-fourllisof  that  of  the  New  Yolk  Slate 
cntuiU,  an<!  in  l-70i-ai-l!  of  linen-  railroads  averaged 
alsotit  the  tonnage  of  Hie  canals;  and  in  ISKfl 
they  averaged  esch  marly  double  that  of  tho 
r»naln. 

The  aggregate  tonnage  mileage  of  the  other  rnil- 


4.  Increased  enpacity  of  freight  cant. 

5.  Additions  to  tenninal  facllitiea. 
The  improvements  in  the  administration 

referred  to  nnder  the  following  heads  : 

6.  Improved  methods  of  signaling. 

7.  Running  locomotive*  "  first  In,  first  oat," and 
running  freight  trains  at  higher  rates  of  speed. 

8.  Cousolidation  of  connecting  lines,  under  one 
management  by  purchase ,  lease,  amalgamation  or 
ol  hrrw  ixe. 

9.  Running  freight  cars  through  from  point  of 
production  to  tide  water  without  tranasliipmetit. 

10.  laming  through  bills  of  lading  (or  freight 
contract*)  from  Western  points  of  shipment  to  At- 
lantic and  European  ports. 

The  general  introduction  ol  steel  rail*  was  atated 
to  be  the  very  corner-stone  of  increased  i  fflcis-ncy. 
The  improvements  in  all  the  directions  referred 
to  were  treated  of  and  described  at  considrraWo 
length. 

The  second  portion  of  the  paper  presented  the 
writer  a*  to  Ihe  menn.i  whereby  al  ill  greater  effi- 
ciency could  be  most  eumomically  obtained.  The 
constant  demand  is  for  more  trauapurtatlon  facili- 
ties, for  more  car*.  In  the  opinion  of  Ihe  writer 
what  is  needed  is  not  so  much  more  cars  aa  move- 
ment of  cars.  Freight  hhx  kade,  will  be  prevented, 
not  by  having  more  tracks  to  atand  cars  upon,  but 
by  having  fewerslnnding  car*.  It  wan  shown  that 
upon  one  railway  there  had  la-en  a  d«-ri-a«e  in  the 
mile*  run  by  tl  e  cars  <-f  21  per  cent,  lsclwcen  IHtJS 
and  18-11,  and  that  the  Union  Line  cars  Itctwre-n 
1879  and  1RSJ  were  increnscd  49  per  cenL,  wbile 
the  mileage  run  by  them  decreased  Id  per  cent,  in 
the  same  perit-d.  The  remedies  suggested  by  Mr. 
Shinn  were  :  Mote  main  tracks,  more  locomotives, 
mum  trains,  the  Improvement  of  the  msking  up 
of  tr.iins  at  the  points  where  cars  are  loaded.  The 
detention  of  enrant  stations  and  pmate  hidings 
and  the  absence  of  cars  on  foieign  railroads  were 
considered  as  among  tin-  greatest  caunes  of  lo-sa, 
and  the  writer  soggcals  that  the  remedy  will  be  to 
charge  a  per  diem  charge  for  cars  when  on  foreign 
road-,  and  that  this  charge  should  bo  Iwjml  upon 
Ihe  average  economic  value  of  the  cars  in  use  to 
their  owners. 

The  paper  was  discussed  by  Messrs,  T.  C.  Clurkr, 
(3.  S.  tlreene,  Jr..  W.  C.  Andrews,  C.  Mitcdonald, 
C.  E.  Emery,  und  by  the  author. 

By  a  vole  of  Iherix-ieiy  It  was  directed  Hint  this 
he  discuaswl  at  the  aanu.il  I 


this 

discussion    The  annu.il  meeting  of  the  Society 
will  occur  January  17  and  18,  at  theStx-iety  1 
iu  New  York.   The  first  session  of  the 
will  be  at  10  a.  in.,  Januaiy  17,  1883. 


FERSON  AI» 

F.  C.  Hand  hua  been  appointed  tm-irriiitrndrnt 
of  the  fan  Pete  Valley  Railroad  anil  Cent  nil  Purine 
C.»al  &  Coke  Com pitny,  vice  F.  S.  f  AH1I.L,  resigned. 
Headquarter-!  at  Wales,  Utah. 

Professor  RoIiRRT  tt-ETCUF-B.  of  ihe  Tbaver 
s  ■  I  of  C  vil  Eoainoering  in  IKtrtmoiitb  College, 
and  the  students  of  that  department,  alnrltii  Tns-s- 
disy  on  Iheir  annual  tour  of  inspection  of  idibltc 
works,  vi«itirg  flist  Boston,  Watertown,  Lowell 
and  Lawrencsp. 
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DfcCKMBKK  SO,  18J-2. 


AM KltlCAN    CONTRACT  JOURNAL. 


4-17 


Mr.  W  II.l.uu  LUSH,  resident  Civil  Engineer,  has 
been  appointed  Assistant  Chief  Engineer  of  the 
New  York  Ontnl  *  Hudson  River  Railroad,  with 


of  Mr.  U'Ml.  lakes  the  place  mode  vacant  by  the 


Mb.  Obaha*  Smith,  ('.  K  ,  who  Inst  January 
'aa  appointed  Port  Engineer:  Rangoon,  has  re- 


lion,  wiili  a  period  of  0.2  second.  The  pcrita!  ,  destruction.  The  individual  hnpulsrs  will  vary 
ftom  th>-  highest  p.int  Inck  to  tluit  point  <if  move-  as  the  square  of  the  vehx  itv,  or  speed  of  the  trains, 

so  that,  tor  about  *">','  mile*  per  hour,  the  super- 
added strains  will  l*e  onlv  half  what  they  or* 
fouud  tut  the-  aUive  cue  of  50  mile*  per  hour. 
But  one  point  to  he  nctcil  is  that  during  a  run  of 
100  or  30o  miles,  at  a  stated  speed  of  .in  miles  per 
hour,  an  or-c-isiunal  speed  of  .w  may  In*  reached. 


will  rorr-spotid  to  the  entire  revolution,  or 
0.4  >rniuil  of  lime.  This  will  cause  '.'1,  complete 
movements  per  second  and  Is  l lie  peiiioil  which 
would  be  noticed  bv  an  observer. 

Siiuilaily.  a  bridge  of  SUA)  ft.  spin  weighing  2,000 
|hs,  per  loot,  undergoing  a  static  deflection  of  2  in.  i 

fr.iu  a  freight-train  Inid  of  2,000  llec  per  foot  will  anil  thin,  hki-ly  enough,  at  the  critical  iiiODJODt  of 

vibrate  in  a  period  of  0.S5  second.  A  double  vibrn-  !  crowing  a  bridge. 

'        lion,  which  corresponds  with  the  tune  of  revolu- ,     For  might  trains  at  13  miles  per  hour,  with  4 

signed  thai  appointment.  sUlingushisnuson  that  .|0n  or  a  drive  wheel,  would  he  made  in  0.7  wc-  ft.  drivers,  a  single  impulse  is  only  nho.il  mic- 

the  Cimiinissioiicni  will  not  supply  him  with  thejond.   This  time  of  revolution  of  4-ft.  drivers  an-  !  seventh  tint  tor  .10  miles,  ns  above.     Hul  aa  tlie 

necessary  mays  and  means  to  perform  h»  duties,  wm  lo  a  train  speed  of  ab  nit  11  <;  mile*  per  hour  j  bridge"  attacked  am  twic.i  aa  long,  and  ttie  nurn- 

The  Hoi  t  i',in,„.,„i,  ,,  |....„  how-ver  ,le,-line.l  or  1 4 1 ;  for  ii-ft.  drivers.    This  case  answers  fairly  lx-r  <»r  impulws  twice  i.»  ureal,  the  resultant  effect 

The  Poll  t  ..mnu-MUo  ,.  r.  hay   However.  .  .  .lined  |o  («  „,  lmim     „         j(  ^  Jjrj<1  ^  ^  ilboot  ,mt  illM  tuttl  for  ,h,.  M^mile  ^ 

to  acs-.  pt  the  resignation,  and  have  requested  him  air  u^le  lo  become  bodlv  shaken  from  curoula-  heme  causes  a  3.',  per  cent,  superadded  -train. 

live  impulses,  those  of  100  lo  200  ft.  spun  by  pan.  !  This  action  IB  lielioved  to  be,  a  potent  cause  in  the 
sender  trams  and  those  of  300  to  400  ft.  spin  by  desttuction  of  bridges,  brs  uuw  the  drive-wheel 
fn-ixht  train*.    T«  estimate  the  amount  or  inten-  j 
sily  of  this  actinii,  lirst  conauler  inawriiizer  trains. 
To  tltin  end  we  will  lake  advantage  of  the  calcula- 
tions of  Mr.  J.  W.  Cloud,  of  Altoona,  Pa.,  Engi- ! 
neer  of  Tests  for  like  Pennsylvania  Railroad.  The 
results  of  his  calculations  are  eiven  in  a  valuable 
1  with  tho  Park  l)e|>artment  of  paper,  evidently  preraml  wilh  much  care,  on 
ISW  opontxl  an  ofBce  in  Kansas  "Shnclta  nn  liaiiway  Brid|r^«,",  and  read  before  the 
nmnenrinir  bosinesa    The  firm  Institute  of  MinmK  Knsiueei>,  Febru-  causiiiK  p.  rvnittl  all 

"  arv.  1KS1.    His  calculalloiu  are  for  a  locomotu  eof  that  the  euijine  was 


to  conijdete  Ihe  airreement  with  tluun  few  five 
years.— f.'afcnf  fa  A'nf/fis/iman,  .Voir.  S. 

Mb.  D.  BoSTIcor,  Mem.  A.  Sue.  t'.  E..  of  the 
firm  of  KsiaUT  &  Ho.n'WXif,  Civil  Knjrinecrs. 
KaiiHiaCity,  Mo.,  is  spendins;  thp  holiday  season 
at  hia  oUl  honte  in  this  city.  Mr.  Hontblvu  was 
funni-rly  conn< 
New  York,  but 
Ci'y  for  sener 


eystem  is  ni-vrr  exactly  balanced.  But  such  vibra- 
tion is  not  exiiecbsl  for  every  train  nor  every 
bridee.  The  reason  «'ell  authvnticaied  in^tsncea 
of  its  occurrence  are  not  plenty  Uprobihly  duo  to 
the  fact  that  observing  persons  are  not  often  in  th« 
positiim  to  detect  it.  Cannot  the  survivors  of  the 
•St,  Gliarle*  liridip^  disasier  explain  T  At  least  one 
aan  ots-iirnnl  in  the  experience  of  the  writer, 
u  for  tbe  aecoud  and  a  half 
uiiarently  jumping  along  tho 


bas  been  very  successful.  Mr.  Km.iiit  is  City  thi-'Penuiylvania  Railroad.  Cla«s  B  .the  weight  of  bridge.  It' was  during  a  rideiii  the  rab  of  an  en. 
Engineer  of  the  ino«t  eulvrprlsinit  city  west  of  the  wlneh  in  running  order  is    ?3. 100  l»rive-  |  g'ne,  while  watod  and  leaning  ont  of  the  window; 


MiBsis*ippi:  aud  Meaais.  Knkiht  and  BosTicotr 
are  eDgineers  for  several  enterprises,  among  which 
may  bi  mentioned  the  Kaw  Rmlmad  Rridge.  the 
Kansas  City  Bell  Railway,  Uie  Inter-SUU  Fair 
Association.  Union  Depot  Coni|iony,  and  the  Knw 
Valley  Town  Site  and  Bridge  Co. 

VIBRATIONS  IX  BU1IX5KS. 


CONDITION"  OF  CHICAGO  WORKING  MKN. 


Prof.  H.  W.  Rolujumn  In  a  n*port.  included  in 
the  forthcoming  repurl  of  tho  Ohio  liailrond  Coro- 
miasionerg.  submits  the  following  very  interesting 
remarks  on  cumulative  vibraii.iii  In  bridges: 

It  is  a  well-known  phvs.eal  fuot  that  rhythmical  ■  sU  ,h*  w,lr*'"  00 . 
impubas.  tlmugh  verv  .light  individually',  will        '<>*«*»««  Insj  nclminisjii. 

suit  in  an  astoiii-hiiig  ciuiiuliitive  action  when      Now,  as  the  wlieel  ly'vulvea,  the  centrifugal  force 

acl«  in  the  direction  nl  a  raduu  thmiigh  tlu-  coun 
terweight.  but  thw  radius  revidves  withthe  wheel. 
For  a  hidf  revolution  there  is  a  coni|joneut  dow n- 
wurd.  awl  for  the  other  half  there  is  a  compoueitt 
upward.  The  rvaultanl  effect  for  a  half  revolution 
is  aliout  Ihe  -am?  aa  though  two-thirds  of  the  force 
acti'd  c<>os|aiitly  for  tb*' half  revolution  downward, 
and  then  for  a  half  revolution  upward.  Hence,  for 
a  singln  wheel  the  two  thlrdsof  O.iim  is4,  ITS  pounds. 
Now.  lo  include  tlio  effect  of  the  four  wheels. 
II  appears,  from  the  fact  that  opposite  wheels  have 


wliccl*.  four  in  alii  are  (S3  in.  in  diatni-tcr;  weight  <l>«  bouncing  was  decided,  and  with  no  mistake, 
of  tender,  Undcd.  49.800  Itia.  because  the  ride  in  this  |x»ition  was  taken  for  the 

Tho  snooks  that  Mr.  Cloud  calculates  are  Uioae  express  purpose  of  seialug  upon  any  peculiar  inci- 
due  to  the  cenlrtfuzal  force  of  the  counterbalance  d.-nl  or  pheiko-neDon.  It  famishes  a  striking 
weights  in  Ihe  drive-w heels,  and  considt  red  as  act  •  coiroboration  of  tlie  above  calculations, 
iog  upon  the  bridge  liken  hammer  with  repeated 
Mows,  hut  wiihout  miipnsing  »vnchronon»  bridge 
vjbralion  Ut  follow.  The*.,  .  iilcnhiliona,  aa  far  us 
Ihe  downward  and  upwurd  tlintsls  from  centrifu- 
gal force  are  concerned,  are  exactly  to  our  pur- 
ptine.  At  a  sjKtd  of  30  miles  per  hour.'lliew  thrusts 
for  each  of  the  four  wheels  are  given  at  8.200  lbs., 
and  a<'C  downwanl  wlu-n  tin-  oountrrweight  is 
(Hiwn,  and  upward  when  the  counterweight  is  up. 
t hit  two  being  repealed  IKi  limes  every  a-c--mil. 
For  our  prewnl  purjiose  we  most  llnd  tlie  effect  of 

the 


applied  for  a  time  to  a  body  so  circumstanced  oa 
to  vibrate  in  cuual  rhythm.  Soldiers  in  inmvliiog 
must  break  ste|i  in  iHissing  over  fool  bridges, 
elne,  if  the  bridge  should  have  a  time  of  vibration 
<  qua!  to  the  lone  of  step.tln-  structure  would  vibrale 
srrioualy.  The  tnit  ot  a  dog  has  been  nlwerved  to 
(3iuse  a  »l  reel  bridge  lo  vilirate  with  decided  in- 
tetisity.  the  vlbr.itlon  heiug  olsK-rvert  to  keep  time 
with  the  di  g.  Horses  in  vehicles  "must  not  ninve 
over  the  bridge  faster  than  a  walk,"  for  fear  the 
trot  and  vibration  periods  shall  agree.    The  child 


inn  ami  vioniiion  penoas  snail  agree,    llic  cniiu  i  *    ci   . —  -  — *  ..  

in  a  swing  is  able  U.  rise  from  a  low  to  a  high  attl-  !  cranks  at  right  anglea.  the  n-sultant  of  fore  s  in  a 


tude  without  help,  simply  by  a  tilling  motion  of 
live  body,  su  directed  thai  each  adds  a  slight  im- 
pulse to  the  oaciUntory  nioveuit-nt.  Similurlv  in 
railroad  bridges  a  sliglit  wtnt  of  perfect  balance  of 
the  l:*coinolive  driving-wheelB  may  cause  unex- 
peeled  vibrat ions  and  unanlu-ipatetl  strains  when 
the  times  of  half  revolution  of  drivers  harmon^- 
with  the  brLdge  vihrulion  lime,  Th'j  likelihood  of  j 
such  syuchrouiAin  may  be  remlercd  more  apparent 
by  means  of  calculaU-d  re&ults.  Fur  example,  a 
train  moving  at  the  rale  of  30  mlha  per  hour  has  a 
velocity  of  -M  ft.  pcrscrond.  I»comotive  drivers 
of  S1^  ft.  dinineier  make  one  revolution  in  abuut 
0.1  second,  era  half  revolu'inn  in  0.3  wrx>nd. 

Now,  an  iron  bridge  of  l.V)  rt,  span  will  weigh 
about  1,400  lbs.  per  foot.  In  vibrating  vertically, 
ag  by  placing  a  heave  loud  upon  it  suddenly,  the 
ends  at  nhutuient  ilo  not  participate,  while  tl 


right  ai)glt<l  triangle  should  be  laken  for  eajh  pair 
of  wheeU,  giving  1.42  :/ -4-loJ  X  by  2pourol*  —  II,- 
Wl  pounds  for  the  combined  adion  of  all  the  wheeU, 
:  in  tlie  form  of  a  constant  force  for  a  half  revolu- 
tion.   This  is  equivalent  in  its  effect  anon  the 
;  bridge  lo  that  of  all  the  counterweights.     Now,  it 
i  Is  well  known  by  the  priniMple  of  ilrnjimira  that 
1  tliedyuamic  deflection  due  lo  thia  force  is  twice 
tlie  statical.     The  latter  can  be  found  by  simple 
proportion,  in 

with  the  traiu-losd  of  loO.OOO.  If  tho  hitter  pro- 
duces a d-flectiou of  1  in.,  the.  former  will  canao 
a  statical  deflection  of  0,0711  in.,  which  will  br 
downward  for  tbe  downward  foiut-.  aud  free  ivrai. 
Cilling  these  points  of  static  deflection  neutral 
points,  we  have  for  cumulative  svnchr  nous  vibra- 
tion Ihe  first  dyusuiic  downwanl  deflection,  equal 
lo  2  X  0.071*  =  0.158  in.,  with  the  lower  neutral 


e  latter  can  De  iounu  py  simple  ,  al,  the  tttl0ll,w 
wmpanaon  of  the  ll.-.'.l  lbs,  one-half  of  ihese  fajniliee  hi 


Tlie  Chicago  Tribune  gives  some  interesting  ex- 
tracts from  the  biennial  report  of  the  Secretary  of 
Ihe  Illinois  Bureau  of  Labor  Statistic*.  The  facta 
in  regard  to  the  condition  of  wot  king  men  in  Chi- 
cago an-  derived  from  statements  nwde  to  the  ha- 
resu.  in  reply  to  interrogatories,  by  4.17  working 
men.  representing  ft2  different  vocations  in  life, 
anil  of  a  great  diversity  of  condition.  Of  the 
u  hole  nutnlx-r  reporting,  only  one  eighth  are  pos- 
sessed of  homes  of  iheir  own.  A  table  is  pre- 
sented in  tlie  report  representing  the  status  of  a 
class  of  persons  who  occupy  a  middle  position 
between  the  verv  poor  and  the  more  prosperous 
imong  the  working  men.  anil  giving  tlie  annual 
nverageearningj  in  each  trade  or  occupation,  the 
number  of  persona  to  a  family,  the  number  of 
rooms  occupied,  and  the  monthly  rental  paid.  It 
appears  from  this  table  that  the  average  annual 
income  of  working  men  of  all  occupations  in  Cui- 
cniro  is  *XKW.70.  Two  trades  show  incomes  of  over 
#900.  live  average  more  than  #300,  nine  average 
upward  of  (700,  and  nineteen  upward  of  #800  per 
annum.  The  average  family  of  the  working  man, 
as  sh^wn  in  thes*'  returns,  cxmaists  of  four  persona. 
The  svernge  numlirr  of  risnns  occU|iled  by  a  faiu- 
ilv  of  four  is  three  and  oue-tliird.  Instances  are 
given  in  which  one  room  is  occupied  by  a  family 
of  six.  These  are.  howrver.  few.  In  fact,  only 
S  per  cent  of  all  the  families  reported  from  aro 
co'nia'lleil  to  occupy  one  room,  and  abuut  oite-half 
of  these  are  families  of  two.  Twenty  per  cent,  of 
in  two  rooms,  and 


middle  is  most  active.  To  get  an  approximation.  I  l""nt  »«  ,h*  0"d<«c  of  the  aOTphlude.  Now.  Ik> 
without  going  into  rrilnements  as  to  distributed  I  «««etbe  force  is  reverted,  the  rirturn  ainplitude 
masses.  suppis«-  half  the  bridge  length  to  v.brate  ,  B"cb  ,hl,t1  t""»i'l»tr  neutral  point  divides  It 

equally  while  the  quarters  mrar  the  almtment.  <lo  <^«»l  T-  f">«n  which  it  appears  (by  aid  of  a  sket.  H 
not  vibrate,  then  half  the  weight  of  the  bridge  will 


memhei*.    The  average  rental  paid  for  thn-c  and 
is e.lO.fc'i  per  roonllt.   The  greater 


one-third  Mom  i«f  lO.a1!  per  roon 
mimls-r  of  families  occupy  three  or  four  rooms  at 
a  cost  uf  about  (a  |>er  tuom.  In  order  to  obtain 
tliese  tenements  at  these  prices,  however,  it  ia 
necessary  to  live  in  the  outsViru  of  the  city.  This 
involves  the  payment  of  car  fare,  which  increarea 
the  rent  item  abomt  311  per  cent.  In  thia  way  It  is 
estimated  that  the  laboring  man  pays  about  27  (>ar 
cent,  of  his  earnings  for  shelter  for  himself  and  hia 
family. 


enter  into  account  for  vibratioD,  or  lO'.DOIl  lbs. 
Next,  let  us  suppose  a  train  moves  rapidly  on  iu 
which  lire  drivers  are  out  or  balance;  if  the  bridge 
vibrates,  the  engine  anil  train  to  abutment  will 
vibrate  with  it,  so  thai  a  portion  of  vibratorv  mass 
must  be  added.  Taking  the  weight  of  the  train 
at  2.000  lb*,  per  foot,  the  iialf  span,  or  75  ft.,  will 
weigh  130,000  lb*.  Finally,  let  it  be  supposed  that 
the  static  defl.-etinn  of  the  bridge  for  ttiia  train 
load  is  I  in.,  which  is  about  that  found  for  such 
cases.  Now.  by  the  principles  of  dynamics,  the 
time  of  vibration  for  this  case.  surnxKang  the  load 
r  of  bridge,  is  found  to  be 


v  g 

When;  hV  is  the  tolol  Itmd,  Itej.OOO+l.'iO.ono  _  2ao,- 
000  lbs.,  ic  the  added  load  -  ! .VI. 000  lbs.,  ri  -  the 
static  deflection.  —  1  iu.,  ur  1'.ih  ft.,  and  f/  =  the 
accvlerai ion  of  graviiy  =  82.  nearly.  Intn-iuclug 
these  and  reducing  we  (ind  the  time  of  a  Bimple 
vibration  lo  lie  0.2  w-iond.  a  value  which  agrees 
with  the  lime  of  revolution  of  the  drive  wheels. 
Hence,  unbalanced  drivers  will  hcie  cause  vibra- 


that  thii  Lalter  amplituJc  is  threetime*  the  first. 
Tho  next  amplitude,  downward,  with  lower  neu- 
tra  point  centrnl,  will  tic  such  as  to  reach  a  point 
in  ilesi-eut  wb.ch  is  la-low  the  first  lowest  point  of 
deflection,  by  a  distance  which  equals  four  times 
the  statical  deflection.  Now,  by  tbe  continuation 
of  this  action,  llic  force  lieing  supposed  to  reverse 
wilh  the  motion,  each  succeeding  point  of  descent  i 

will  he  lower  by  a  fourfold  statical  deflection,  or  owing  to  tlie  high  price 
by  4  x  0.07«  =  0  316  in.    Similarly  for  the  up- 
ward movements. 

Now,  as  he  wheel  makes  about  live  complete 
turns  along  the  central  part  of  the  bridge,  we  And 


9TEAM- ROLL! NO  FOR  THE  MAINTENANCE 
OF  ROADS  IN  THE  ARDENNES* 
BY  H.  LAMCIlfitOK. 

depart  ment  of 


I,  In  the  southern  portion  or  the  dep 
e  tlie  Ardennes,  and  the  udjaocntdislrlcts 
t  ■  Leuance  uf  tbe  roads  Is  peculiarly  troublesome. 

We  material  and 


the  chalky  soil.     The  chalk,  readily  absorbing 
moisture,  is  disintegrated,  whi  n  damp,  by  the 
frost,  which  cause*  it  to  swell  and  become  pasty, 
and  the  nsids  formi-d  over  it  are  soon  damaged. 
The  only  remedies  are  lo  keep  out  the  frost  by  a 
thick  layer  or  road  metal,  or  to  prevent  the  damp 
from  reaching  the  chalk  by  forming  an  imperme- 
delli-cllon  which  is  in  exness  «I  that  due  to  the  I  able  coating.    The  first  remedy  was  too  costly  in 
whole  load  of  1, 10,000  lbs.  vlt:  1  in.,  bv   over  most  cases,  and  tlie  partial  methods  of  repair  pur- 
V)  per  cent.     Hence,  the  cumulative  acti'iu  more  smsl  up  to  lt-7-i,  th<mgli|ierformed  wilh  great  care, 

'— perfect  to  sei-uie  tlie  second  result.  A 
circular  in  1X78  having  i 


this  fourfold  deflection  to  be  repeated  ftre  times, 
giving  us  a  rertiltant  toial  defleetinn,  dm;  lo  the 
cur-.mliitive  action,  of  .1  X  4  X  0.079     I.SN0  in.,  a 


tliao  doubles  the  strain  on  the  bridge.  From  thl 
it  apis'ursthat  an  iron  bridge,  calculated  for  the 
mu  d  sUlical  strain  of  10,000  ll».  per  square  inch, 
would,  from  the  additional  cause  now  considered. 
I<e  strained  to  25,«n0  lbs.  per  square  inch,  a  strain 
which  is  fully  up  to  tin?  elastic  limit,  aud  hence 
a  bridge  would  lie  in  ' 


-re  U\ 
ministerial  i 
tension  of  the  system  of  mrtifi 


ult. 
IBcd  tin 
by  spread. 


AbMtracee.1  r-on»  AniMUt  fU*  Prymta  et  I'ktuxJ.  '■  l««S 
Vol.  IU,  p.  4,17,  sat]  punttfhisl  lo  "  Abstracts  o<  I  anon  In 
"Vol.  LXUL,  Hart  lit. 
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Ing  layers  of  metalling  wrrwp  the  ridil  and  rolling, 
tt  was  decided  to  com  iriencc  this  system  in  1879. 
Owing  tuth«  unfavorable  winter  of  1879  80,  the 
work  of  repair  got  so  behindhand  by  the  autumn 
of  1880  that  at  least  six  rollers,  each  drawn  by 
eight  to  eleven  horses,  whnuld  have  been  required, 
with  the  necessary  appendages  of  water,  tools  and 
pumps,  al  a  season  of  the  year  when  the  transport 
of  beet-root  sod  otlier  circumstances  raise  consid- 
erably the  cost  of  hiring  horses.  A  trial  of  steam- 
rollers was  cotiaxquently  decided  upon.  The  ma- 
terial t»  be  spread  on  and  rolled  in  the  winter  of 
1S80-8I  amounted  to  10,700  cubic  ysnla,  over  a 
length  of  Ifyi  miles.  Tike  steam-roller  was  pro- 
Tided  by  the  person  who  bad  the  contract  for 
rolling  the  streets  of  Paris;  it  weighed  2*  too*. 
The  road  metal  was  laid  on  and  well  rolled,  and 
then  tt  was  intended  to  spread  thin  layers  of  saod 
in  succession  on  the  top,  rolling  each  layer  so  as 
to  All  up  the  interstice*.  The  calcareous  sand, 
however,  which  had  proved  satisfactory  under 
ordinary  rolling,  was  crushed  between  the  metal- 
ling and  the  rolli-r:  it  became  nasty,  and  stuck  to 
the  roller,  sometimes  dragging  up  the  metalling 
with  it.  Water  was  then  resorted  to  for  preventing  i 
this  action,  but  whenever  there  was  a  deficiency  of  I 
moisture  in  the  sand,  owing  to  fresh  portions  "be-  I 
ing  crashed  as  the  roller  advaoced,  the  adhesion 
again  took  plucc.  Next,  sand  was  spread  on  the  : 
consolidated  road  tuctil.  and  the  mad  opened  for ! 
traffic;  but  the  aaud  did  not  settle  gradually  into 
place  under  the  wheels  of  tlie  vehicles  as  anttcl- : 
pated,  and  the  metal  was  disturbed  by  the  hoiBes'  i 
fort  Metalling  alons  was  then  tried,  being  thor- ; 
oughly  rolled;  hut  Uw  cost  wo*  excessive,  and  a 
portion  of  the  material  was  crushed.  An  attempt 
to  form  the  road  by  mix  ing  together  the  metalling 
and  road  scrapings  previously  to  rolling  also  failed! 
Drenching  the  road  with  water  proved  successful, 
but  this  could  rarely  be  done.  Quaruite  sand 
from  the  Mciuxi  wax  thought  of  as  a  substitute,  hut 
the  Meuse  was  in  flood,  and  nil  tin?  other  san<l  had 
been  delivered.  At  last  the  plan  of  thoroughly 
consolidating  the  metalling  with  the  steam-roller 
short  of  crushing  it,  nnd  then,  after  spreading  the 
full  layer  of  sand  over  the  road  rolling  it  with  an 
ordinary  roller,  proved  successful,  and  the  work 
was  completed  in  this  manner.  The  detailed  finan- 
cial iwults  of  the  prcoem  are  given  in  a  set  of 
tables. 

The  method  of  maintenance  by  spreading  layers 
of  metal  across  a  rood  has  the  advantage  of  form- 
ing a  new  regular  surface,  free  from  depressions, 
such  as  cannot  be  obtained  by  patching.  Many 
portions  of  a  road,  though  very  uneven  on  the  sur- 
face, have  sufficient  metal  on  them  to  need  only  a 
thin,  fresh  coating  ;  and  it  is,  therefore,  generally 
advisable  to  reduce  the  thickness  of  the  layers  to  n 
minimum,  and  increase  their  leuglli.  The  amounts 
adopted  after  numerous  trials  were  538  cubic  yards 
per  mile  for  a  rood  18  feet  wide,  and  030  cubic 
yards  for  a  Wi  ft.  mad.  Picking  the  old  surface 
Is  the  best  method  of  uniting  tho  new  nnd  old  lay- 
ers, but  It  U  costly,  and.  in  most  cases,  picking  at 
the  Bide?,  cleaning  the  old  surface  and  watering 
when  necessary,  s.iiBoe  with  heavy  rollers.  The 
water  is  appliod  after  the  new  layer  has  been  de- 
posited, to  prevent  its  flowing  'at  onoe  into  the 
ditches.  The  authtr  considers  it  would  ho  a  great 
improvement  to  pl»ce  the  water-supply  on  the 
roller-carriage,  so  that  the  watering  might  be  dooe 
by  the  driver  when  and  where  required.  The 
stcram  roller  consolidates  the  metalling  better  than 
a  horse-roller,  owing  to  its  weight  and  its  freedom 
from  the  disturbance  produced  by  the  horses'  feet.  I 
especially  on  ascents.  In  rolling  with  horse,  roller* 
the  Btones  tnke  longer  in  settling  into  their  places, 
and  arc  also  more  rounded  and  crushed,  as  shown 
by  the  fact  that  3  cubic  yards  more  sand  per  mile 
are  r*  quired  with  a  steam-roller.  It  was  found 
that  nine  passages  of  the  steam-roller  over  tlie 
same  Bpot  sufficed  to  consolidate  the  metalling, 
and  that  any  further  rolling  only  produced  crush- 
ing. The  steam-roller,  weighing  38  tons,  costs 
considerably  more  to  transport  from  plice  to  place 
than  the  ordinary  roller,  weighing  only  about  8 
tons;  but  its  weight,  together  with  its  greater 
speed,  reduce  greatly  the  time  uccupicd  in  rolling. 
The  cost  of  rolling  with  an  ordinary  ruber  is  reck- 
oned at  18d.  per  cubic  yard  of  the'  material ;  and 
the  actual  cine  of  mlling  with  the  steam-roller 
amounted  to  14.Td.,  IT.Td.,  and  18,4d.  for  the  same 
work.  The  author,  however,  considers  that  the 
work  might  be  done  much  morecheaply  by  pur- 
chasing a  roller  instead  of  employing  a  contractor. 
Tin*  yearly  cost  of  the  machine  is  estimated  us  fol- 
lows 
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attained  by  a  horse. roller.  The  author  concludes 
by  explaining  how  the  system  of  kt?am-roll>ng 
could  beoiganixed  under  simibr  condiUons,  and 
he  .-stioiate*  the  cost  of  trau>fonning  1  cubic  vnrd 
of  material  into  a  good  road  as  follows : 

Picking  the  aides  and  elranlnff  th*  nwl          .  11 

BprAsdlirsnaspplicsiKiacf  csatrrisia  ...     .  4a 

W.UrUrit  ,  .,.      i.i 

KeeillDg  the  machino  <XJs  cubic  fl  f*r  t*our     .  1.1 

MiptJv  of  sasd    4  4 

AlyDilusliiMi  or  saml  .  .    |,| 

Oosls  of  las  mactrUMi   11.7 
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WHKKE  DIPil  TITERI  A  OCCURS. 


LIKK  TYIUOID  KKVKR,  IT  IS  ItoRB  Of  a  DtHXASS  OF 
TUK  VUXAOK  THAS  OF  TRR  CtTV. 
The  mortality  statistics  collected  ny  the  Census 
Buie-aii  furnish  some  interesting  (mints  with  re- 
gard lo  the  distribution  of  certain  disease*.  Tho 
number  of  deaths  rluring  the  census  year  reporte d 
as  due  to  diphtheria  i*.raalcs.l8.8il>!  females,  I  MM; 
total.  88,8»8;  giving  a  proportion  of  4l.*8  per  thou- 
sand of  nil  deaths  in  which  thecnuscsar*  reported. 
Tire  total  number  of  deaths  f  roui  diphtheriu  under 
one  year  of  nge  was  3, SMI;  under  five  yearn  of  age 
it  was  20.035;  between  five  and  fifteen  years  of 
age,  10,182.  In  tha  North  Atlantic  Statre  the  pro- 
portion of  deaths  from  diphtheria  to  the  total  nuui 
rer  of  deaths  having  recorded  causes  was  51  29  per 
thousand,  being  in  the  cities  40. 7 1  per  thousand  ami 
in  the  small  towns  and  rural  districts,  53.80.  In 
the  Gulf  Coast  States  the  proportion  of  deaths  from 
diphtheria  w  as  but  13.15  ]nt  thousand  ( 13.74  in  Sew 
Orleans  and  12.37  eUewherci,  nnd  in  the  Lake  re- 
gions it  was  81. 16.  Six  cities,  from  Rochester  to 
Chicago,  give  an  average  of  78.13,  and  the  remain- , 
dcr  of  the  region  84.10  per  tlvousund.  The  slati*.  j 
tics  of  enteric  or  typhoid  fever  are  eriuallv  iiuttiue- 
live.  The  total  number  of  deaths  fioni  tvphoid 
fever  reported  are:  Malm,  1 1,852;  fcmalf s, *1 1 ,038: 
total.  Si.XlV  being  in  the  proportion  of  31.31  per 
thousand  of  all  deaths  having  reported  causes.  In 
the  North  Atlantic  States  the  proportion  or  deaths 
from  this  cause  wns  18.3*1  per  thousand  in  the 
large  cities  awl  19.95  in  the  country.  In  Mew  Or- 
leans it  was  7.S7  and  in  the  rest  nf  the  Golf  States 
1)0, OS.  In  the  Lake  region  the  deaths  from  typhoid 
were  17.16  per  thousand  in  the  large  cities;  and 
37..HI  iu  the  remainder  of  this  region.  II  will  be 
seeu  from  thc-so  figures  that  neither  diphtheria  nor 
enteric  fever  are  especially  distils  s  ol  the  large 
cities.  They  appear  to  !»•  more  prevalent  in  the 
small  towns  and  rural  districts  which  Imvo  no 
grneral  water  supply  or  synti-uu  of  scirnrngi-,  tnit 
obtain  their  wafer  from  springs  and  wells  nnd  ol>- 
serve  the  usual  custom  of  storing  excreta  in  ceea- 
poc  Is  <rr  vuults. 


Olasa  windows  were  first  introduced  into  Eng- 
land in  the  eighth  century. 

The  first  steam  vnginv  on  this  continent  was 
brought  from  England  in  I7S3. 

The  first  compleU-  sewing  machine  w^s 
by  Eliss  Howe.  Jr.,  in  IMS. 

The  Hot  Society  for  the  I'rninotion  of  1 
knowledge  wbs  organised  in  1608. 

The  first  attempt  to  manufacture  pins  I 
country  was  made  soon  after  the  war  of  1818. 

The  first  prayer  book  of  Edward  VL  1 
use  by  authority  of  Parliament  on 
1541). 

The  first  temperance  society  in  this  country  was 
orranused  in  Saratoga  County,  >".  Y.,  in  March, 
1808. 

The  first  coach  in  Scotland  was  brought  thilher 
in  1561,  when  Quern  Mary  canto  from  Pranoe.  It 
belonged  to  Alexander  Lord  Beaton. 

The  first  daily  newspaper  appeared  in  1703.  The 
first  newspaper  printed  in  the  United  States  was 
published  in  Boston  on  Sept.  35,  17W). 

The  manufacture  of  porcelain  was  Introduced 
into  the  province  of  Hexin,  Japan,  from  China 
in  ISIS,  and  Hexin  ware  still  bears  Chinese 
marks. 

Tho  first  society  for  the  exclusive  purpose  of 
circulating  the  Bible  wits  organised  in  1805.  nn<W 
the  name  of  the  British   and  for, 
Society. 

The  first  telegraphic  instrument  was  successfully 
operated  by  8.  F.  B.  Morse,  the  inventor,  in  1«8S, 
though  its' ulihty  was  not  demonstrated  to  the 
world  until  1842. 

The  first  Union  flag  was  unfurled  on  Jan.  1. 1779. 
over  the  camp  at  Cambridge.  It  had  thirteen 
Ktrii.es  of  white  and  red,  and  retained  the  English 
cross  in  one  corner. 

When  l  apt.  Cook  first  visited  Tahiti,  the  natives 
were  u^ng  nails  of  wood,  bone,  shell,  and  stone. 
When  they  saw  iron  nails  thev  fancir-d  them  to  be 
shoots  of  some  very  hsrd  wood.  and.  de.-ijou*  of 
securing  such  a  valuable  commodity  they  ; 
them  in  their  gardens.— ,V.  J'.  " 


THEIR  FIRST  APPEARANCE. 

Knvelopes  were  first  used  in  1K3B. 
Anarfthesia  was  discovered  in  1H44. 
The  tint  steel  pen  w  as  made  in  18.X). 
The  flr*t  air  pump  was  made  in  1954. 
The  first  lucifrr  mutch  was  made  in  1*08. 
Mohammed  was  horn  at  Mecca  about  570. 
Tbe  first  iron  steamship  was  built  in  1880. 
The  first  balloon  asoent  was  made  in  1798. 
Coaches  wen;  first  >.»ed  in  England  in  1589. 
The  first  steel  plate  was  discovered  in 
The  first  hortw  railroad  was  built  in 
The  Franciscans  arrived  in  England  in  1334. 
The  first  Henmhoot  plied  I  he  llndsnn  in  IS07. 
The  entire  Hebrew  Bible  was  printed  in  1488, 
Ships  were  first  ••  copper  bottomed"  In  1783. 
Gold  was  first  discovered  in  California  io  1848. 
The  first  telescope  was  used  in  Knghnd  in  1008. 
Christianit>  was  introduced  into  Japan  in  1594. 
The  first  watches  were  made  at  Nurenburg  in 
1477. 

First  saw  maker's  anvil  brought  to 
1819. 


NOTES. 

OovgasMKNT  Rui.aoMi*  in  Oukji  vky. 
umiI  Oncrnl  Vogeler  Iir«  made  an  interesting 
repott  to  ourtloveramcnt  on  the  results  of  tbeOov- 
ernnietit  control  i>r  railroarlsindennany.  Tlreiirin- 
ciple  of  Slate  influence  in  the  management  of  mil- 
roads  was  applied  in  tbe  early  days  of  railroad  con- 
struction. In  1838.  a  Prussian  law  imposed  a  sink- 
ing fund  tax  on  railroads,  with  a  view  to  (laying  off 
the  capital  employed,  in  order  that  tire  roads 
might  after  that  l)tr  run  nt  the  ciwl  service,  nnd  it 
was  provided  further  that,  at  the  expiration  of  a 
certain  time,  the  Slate  should  have  the  privilege 
of  buying  the  roads.  In  184S  Prussia  iK-gun  to 
subsidize  nnd  build  railroads,  and  from  i819  lo 
1850  taxes  were  im|Kisr>d  to  buy  up  railroads,  as  a 
part  cf  the  systematic  policy  of  the  Government. 
In  187U  a  Coverumeut  commission  rcporUtl  that  it 
was  desirable  to  transfer  to  the  empire  the  general 
supervision  of  Oerutan  miltoads  and  to  regulate 
them  by  imperial  laws  and  tribunals.  In  1878 
Prussia  trflcird  to  make  over  all  her  railroads  to 
the  Imperial  Government,  but  the  smaller  States 
were  alarmed  at  ibis,  and  some  of  them  antici- 
pated the  1 01 1  *  rial  Government  by  buying  up  the 
'Mbli 


(In., i.,., 

l-apiisl 


The  r \|  1  uditure  on  lulling  19. 6D0  cubic  yards, 
the  rtiiicnitt  ..if  niateri.'d  reij»iitr'il  for  reiLtirio^  the 
muds  <-f  the  dc|iaitiiK'iit,  gives  11. 7d.  per  cubic 
yard,  and  adding  I.  hi.  for  supplying  the  machine 
with  wirier,  the  total  cost  nf  rolling  would  be  12.8.1. 
p*u'  cubic  yaid,  a  much  lower  price  than  could  be 


First  almanac  printed  bv  Geo 
14t5«. 


in 

Von  Furhach  in 


The  first  newspaper  advertisement  attpeared  in 

Percussion  arms  were  used  in  the  V.  S.  Army  in 

1830. 

The  first  use  of  a  locomotive  in  this  country  was 
in  lb29. 

^"'"'buries  were  first  introduced  In  New  York  in 

Kerosene  was  Brat  used  for  lighting  purposes  in 
182fl. 

The  first  cupper  cent  was  coined  in  New  Huveu 
in  1B8T. 

The  firnt  glass  forUiry  in  the  United  Stales  was 
built  iu  17-n. 

The  flist  printing  presv  in  the  United  States  was 
worked  iu  1*20. 


■  f;l 


d- 


cording  to  Mr.  Vogeler,  baa  gn 
to  Slate  ownership.  In  PrusHin,  more  than  four- 
fifths  of  ull  the  lines  arr-  owni-r]  or  o|icrnted  by  the 
State.    Tlie  receipts  of  thrr  Suite  roads  incrcsstd 

8.8  (s?r  cent,  in  1880-81,  and  the  expenditure*  only 

1.9  per  cent.  The  grow  profits  in  1879-80  were 
about  $88,000,000.  sod  in  18?0-81  about  $40,000,000. 
the  lnt«  r  sum  rcprewnting  un  nniiual  return  of  5 
per  cent,  on  the  capital  which  Prussia  has  in- 
vested in  her  railways.  Adding  to  these  railways 
tbe  lines  in  the  piovlnce*  of  Alsarrc-Lnrraine.  it 
appears  that  more  than  one  half  of  all  tlie  lir.es  in 
the  e  1  pire  are  virtually  under  Imperial  control. 
On  the  Prussian  State  railroads,  113.44*  men  are 
employed,  who  constitute  a  pretty  solid  voting 
force  fur  the  Government. 

Guyr  Pom  Dim  Patrnt  Suit. 
PtTTKiM.-ftGtf.  Dec.  30.— An  important  suit  has 
lH.  n  entered  in  the  Umteil  Stnl.rs  District  Court 
by  the  Atlantic  Giant  Powder  Company  of  Cali- 
fornia, airainsl  Marcus  Hulings  of  this  city.  It  is  a 
suit  in  equity  for  Infringements  of  patents  held  Iiy 
the  coinpliiinaut  company  covering  certain  pm- 
c*ss»:-s  employed  in  the  manufneture  of  i.ilrr^- 
glyifrine.  giant  |«Avd<r  and  almost  all  otlier  ex- 
plusivi^*.  If  the  patent* are  held  to  lie  valid  it  will 
give  the  c.'mplniniint  almost  a  nmnojrolT  of  the 
manufacture  of  e.\plcsives  111  the  United  Statr-s, 
which  will  Is?  far  mere  valuable  than  the  ISobcrts 
totpedo  patent.  Counsel  for  the  defendants  moved 
to  dicmiw  th"  bill,  which  motion  was  overruled, 
and  sixtv  .lavs'  time  was  granted  to  file  their 
The  same  c..in|>;iiiy  also  bring*  action  Id 
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nmincnt-.  uf  the 
Wilson  &  Itarr. 
Howe  el  nl. 

Driven  Wki.ijc  Dktimom. 
vVasiujhiTon.  Dec.  SO.- Judgment  line,  been  ren- 
dered In  (lie  I'nit.nl  .States  Supremo  Court  in  Ihr 
c  w  of  \Vahl  rtgciiiiel  I  tine,  sUBtaluliig  the  validity 
of  the  (intent  known  as  (irren's  driven  well  patent. 
nn<l  Mm  right  of  tho  (.wtenUv  arid  hi»  wsugm*,  to 
OollcCi  royalties  from  the.  users  of  the  welU. 
Tkm  are  muiiy  of  these  wi-IIk  in  use,  and  there 
are  several  humlrc.U  of  easea  iM'udlng;  in  the  cir- 
cuit court*  throughout  the  conn  try  for  royalties, 
which  will  itm  ba  .ItU-ruiined  by  tills  derision  of 


the  Supremo  Court. 


A  MEMORABLE 

science  has  (-nil 
monts  lit  BpoUB. 
nrnior  plciti «  lire 
any  known  proj, 


veur  In  the  history  of  urtillcrv 
u  with  some  eoiH-lusivo  rxpt-ri- 
The  new  uteel  and  comiiound 
*howu  to  lie  aide  to  w  ithstand 
n-tile,  mti  the  J. 000  pound  Wbit- 


wrorlh  steel  shot  from  the  new  100-ton  pin,  Artil- 
lerists aluiidon  Hie  id.  a  of  perforating  the  armor 
of  tlie  future,  nnd  will  now  turn  their  attention  to 
the  construction  of  larger  guns  and  Uie  tue  of  ennr- 
mou*  projectile*,  «o  11*  U>  gain  the  greatest  posmiblr 
total  energy  of  blow.  Ilcrcufter  Ihe  effort  will 
not  lie  to  jn-rrnnite  a  slope  armor,  but  to  crush  in 
her  whole  side  by  the  Impact  of  a  projectile,  weigh- 
ing two  ot  three  tons,  and  having  a  striking  veloc- 
ity of  I..VKI  ft.  per  second,  and  a  total  energy  of 
about  lOO.llflO  ft.  tons,  With  such  ordnance,  it 
bx- unes  n.it  much  a  quctinn  of  the  vessel's  ex- 
terior armor  as  of  her  structural  strength.  Die 
100-ton  hMerli-UodVr  used  is  .19  ft.  long.  17  in. 
Is. re,  take*  Too  pounds  of  powder  at  a  charge,  car- 
ries a  idiot  w'eighin^a  ton,  and  can  be  usvlcii, 
aimed  and  discharged  by  the  hand  of  a  lady  In  U-m 
than  one  minute,  *>  simple  is  the  machinery  by 
which  it  is  ojierated.  It  was  |mwcrle*s,  however, 
against  the  new  steel  and  compound  armor. 


GENERAL  INTELLIGENCE. 


KparUnmU,  the  Secretary  of  KtatVV  and  t li . •  Aiturnoy- 
[  GrnrralV  No  aUtvnpt  will  be  madtf  to  light  toe  large 
!  hall*  lined  by  t«V  k'tl-Jntun*  with  Urn  vlwtrii*  lampa,  a 
l>Tv'T|rm«  trial  ntf  thMn  bavins  atuiwn  rhitttivytlo  not 
%txfi  a  strtuly  cniwRh  li^tit  for  the  iiM'inbnn  to  writ* 
with  raw  at  the  night  wwinns.  It  i»  prnbabk'  that  tb* 
:  kUme  oeiHiiK  uf  UieaawMnttly  cbamlwr  will  be  HU(B<-ira>tly 
|  r*|Mdr*d  t*i  |iermlt  *4  Uie  room  WIiik  u»e<l  by  thv  awrm- 
j  My  whMi  that  body  meoCa  on  Jan.  S.  , 
|  Tnc  KuDcrruu:  Ijmiit  asp  thk  Foci.—  Ikirtn#  the  re- 
cent extraordinary  fog  the  Edison  Eiortric  IjrI.I  ( mi- 
pany,  rerujrtdiinK  the  nerevtty  for  distributing  th* 
light  to  their  cutto-ip*!**  without  intertniMion,  main 
taJned  lb-Mr  dyiiamoi  In  artuxi  at  HolborD  X'iadact  for 
a  contention-*  nertod  of  IV|  hour*  without  >-  t<.i>|  >'  i'K-  Start- 
ing' at  3  o'clotk  on  HaUmlav  a(tem-:>on,  Irwnubcr  U, 
the  drnntmw  ran  without  opaalnc  daring  Haturday, 
'Muiwlay.  Monday,  nmi  Monday  nighi,  tHof>iiluc  at  eight 
'  o'clock  on  Tut -«lay  moroing,  iJewmlw  Thin  bad 
not  prvTioakly  been  done  in  England,  and  was  not  ar- 
n>mpliMied  by  the  other  electric  light  compnnies  in  the 


Thf  -  urrent  waa  r>u|>Hie.1  from  two  large  dvna- 
.  uiu .  it  are  uaenl  aJternaU  ly,  a».d  during  thfc*  lung 
the  rurrrnt  «a*  nwiu-lied  trff  from  one  dynamo  on 


coiummt 


<tmg  itrms  af  i 


ita  (V  furntaKtH  a* 


OAS  AND  WATER. 

Chicago  Watcb  Wormii  —Up  tn  the  Ht  of 
there  will  >«•  in  nl-.ut  Olt  mile*  af  water-pine, 
thing  h-**  tbnu  1*0  mile*  having b^n  laid  tfaia  year,  at  a 
rmi  of  nearly  fSOO.OOO,  including  hydranU,  atop 
nark*,  etc.  The  quantity  of  water  »upph>d  during  the 
year  will  amount  to  about  &\OOO.OUU,000  gallotia,  or 
an  average  of  nearly  7(1,0(10,000  gallon*  per  day.  There 
have  b**ii  ikoarlr  M.ouO  awrvkw  plpea  attached  during 
th-»  year,  alwmt  TO  elevators  put  In,  and  3B6  water- 
meU-rK.  The  remainder  of  the  Mipenrtnirttire  of  the 
Inke  erib  btu<  iMt-nbuilf,  two  new  pumiiiog  cngtiwa  for 
the  Weal  Hide  pumping  workt  are  well  undar  way,  and 
Urn  rouiidatiom  in  e*nrt»  .if  e.nfc.trtieti.wi.  The  coat  of 
the  engine*,  fonndatwim  and  building*  will  be  done  to 
*400.000. 

Thk  &iuilable  Can  Light  Company,  of  tbla  etty,  baa 
bfett  cbrtrtert«l  by  tint  iummiadun.  The  company  agrtoM 
b»  rum  Mi  guatotmi  public  at  91.75  per  1,000  cubic 
ft*et,  and  U>iwiy  tl-e  city  W  rent*  for  each  lineal  foot  af 
main*  laid.  The  *tr»*et  lampa  ant  fat  he  lighted  fur  $  IS 
each  a  year.  The  nitea  of  the  new  company  will  be 
much  lower  tluwi  tboul  cbargwl  by  the  old  TOcnpaniea. 

New  WATm-WiniKH  — Wichita,  Kan.,  Dee,  sai- 
nt i-nplUl  w  bitiWing  a  ronijdete  »vatetii  of  water 
works  in  this  city. 

Tita  Hartford,  Omn.,  tin*  Company  ban  voted  to  re- 
duce the  price  of  gai  per  ceut.-from  fS  to  f  l.W  per 
ih,maandft-U,e  redux-lion  to  date  back  from  DmlT 


Two  thousand  mpn  and  1.000  bones  are  now  era- 
litoyeil  on  the  Ontario  and  Qnabap,  hetwsan  Toronto  and 
Montreal.   Une-tblnl  uf  Uie  road,  which  will  be 
:t00  miles  long,  ts  now  graded.    Tenders  fur  raih 
wm«  be  inritad,  and  it  Is  expseted  by  tlin  tina 
year  through  trains  will  be  running. 

THK  extension  of  the  Chieago  and  Wttt  Mleiitcai 
way  to  (be  month  of  Muskes;on  lakn  la  brd 
forwanl  rsjwlly  and  the  track  has  been 
along  ens  baaeb  of  Lake  Mlchlxaa. 

It  Is  stated  Uiat «...  wirt  of  comtilellnr  the  double 
|  track  on  the  Urand  Trunk  between  Toronto  and  Mou 
treal.  will  be  commenced  In  the  Kjirtiui. 

The  Uamtn  Rtatdi  fantjt  Katlwat  company  of 
l'hit«Ko  ban  been  incorporated;  ca|4tal,  »l,U0t»,(XMi 

Bailway  STArmnm- At  a  meetiag  held  In 
ee.  18.  for  the  purpose  of  orpanixlng  a  Xa- 
eet  Hallway  Aaaneiation,  Mr.  MoodyTJerrill. 


thU  tiaie  - 

The  Uoiitixo  or  Hell  Oat*.— Mr.  A.  A  Hayeaand 
Mr.  Brush,  of  the  HruMi  Kksrtrlr  Uehl  L-oinpaoy.arv  at 
present  In  M'asntiiitoa  In  consultotlon  with  the Llghtt 
ftierd  on  the  subject  of  illuminatinit  Hall  «at»  hv 
Iricity  by  the  Brush  system.   The  Brush  — 


r.sii|wny  recently  Mibtnitleil  U.  Uw  Uchtnouse  Board 
a  innlel  t4  an  Iron  lower,  at  skeleton  design  and  in 
shape  aa  obelisk,  with  a  glass  eo|»la  cap  on  top  Ui  pro- 
tect the  light,  approached  by  an  elevator  ascending;  the 
center  of  Uw  tower.  This  design  was  rejected  by  the 
I  Jghtlxiitw  Hoerd,  who  objivbst  to  Uie  use  of  tubular 
iron  which  was  nneeemry  to  the  idsn.  end  Mca.es,  Hayes 
and  Brush  will  obtain  iantructions  from  tho  Mghtriiiiac 
Board. 

STREETS.  DHAINAGE,  FTC 

Ho*«  eontnu-lors  were  in  Council  BluHV.  Iowa,  the 
other  day  looking;  niter  a  chance  to  pave  Main  street 
and  Broadway  with  a  macadam  of  Klonx  Fells  granite. 
They  propuee  to  put  on  six  Inches  of  limestone  macadam 
lied,  and  on  top  ihT  thb  six  inches  of  the  granite,  and  i  at- 
will  be  about  Vl-Ur,  a  yard. 


CANALS. 

Tux  FLuatDA  Cajiai  The  dredge  of  the  okeecnot.ee 

Drainoge  Company,  working  up  the  Calonsahatchee 
Hirer,  entensl  Lake  Okeechobee  on  tho  SOtfa  insL  This 
opens  a  nayigal»le  channel  from  the  heart  of  Uie  Ever- 
glades to  the  Gulf  of  Mexico,  an  important  event  in 
the  historv  of  Florida,  as  It  opens  up  extremely  rich 


Wumttt  Win 
vanoa  of  winter 
railroai  buildi 
eonttnuea  In  U 
grading  and  ti 
wrat  on  the  cor 


RAIlJiOA.De. 

ox  the  NoaTHintx  FAcmc— Tbe  ad- 
s  no  perceptible  itcgree  *ervea  bi  cheek 
la  Montana.  Tnc  Northern  PaciSe 
field  with  large  forces  of  men.  and 
-k-laytuc  are  g*ang  aheail 
rglng  ends.    Strong  Indie* 


■nrsui 

the  licit 


►  or  Uie  city  lani|~  thev  reduce  from  II  90  to  11.80. 

As  L'jnAann  ITwr  on  the  Rahpaoe.-A  man 
enrtM  sum  kind  of  new  faiule.1  puinplng  apparatus 
fern  rancher  at  I'aradiw  Valley.  The  pumping  ma- 
chine was  to  be  driven  by  w  ind.  Tho  other  day  when  a 
ten-knot  breen-  wni  Id  iwii.g  tbe  inventor  "turned  aer 
loose."  In  about  hlnr  en  hour  the  machine  Honied  the 
cattle  corral  with  w  ater  nnd  Boated  away  the  butt  end 
ofahavstack.  The  ranchman  veiled  to  bis  machinal: 
"  Kb^i  her:  slop  her  "  but  it  happennl  that  provision 
for  stopping  "as  w  h«r  thi-  inventor  Itad  not  thought  of. 
Had  it  not  Isvn  that  tbe  well  was  soon  |aimpe.l  dry  the 
whole  ranch  would  probably  bare  been  wash.sl  away. 
Even  afler  the  well  wan  dry  tbe  machine  threw  mud 
and  grav-l  so  trl.-lc.nUr  thst  to  api^sw  h  it  was  unsafe. 


li,.'  -.r   !!>.■  l.Hllnlill  sri.l  MuUc.1  Ml-  three  1. 

of  Uie  Missouri.  Every  effort  Is  being  put  forth  to  fir 
up  the  several  cuts  ana  nils  on  tbe  range  toward  wli 
the  track  layers  are  marching,  at  tbe  rate  of  a  mi! 


—Ttrrilurtal 

ELECTRICITY 

El.ltrTBir  lights  ar.'  to  he  i.lncl  In  all  the 
•    r  of  the  new  e. 
trill  be  thus 


i«st  and 
f  graders 

ore  aaieuHiDg  the  Belt  lurngc.  wn,l  at  the  Yellowstone, 
and  every  hour  of  tbe  3U  is  utilised  in  pushing  tbn  work 
over  the  divide.  Huge  lires  blase  on  the  nwaintain 
■tdea,  lighUag  up  Uie  busy  scene  of  operations  at  night 
time,  and  pick  and  shovel,  blast  and  barrow,  ere  kept 
employed  by  gangs  of  scores  and  hundreds  without  a 
moment's  stop  or  mlermiwiou-  The  steel  railed  track, 
parting  from  Uie  Yellowstone,  which  it  has  followed  in 
one  unbroken  stretch  of  Dtki  miles.  Is  now  surmounting 
Uie  most  formidablo  barrier  on  the  line  of  the  read,  and 
In  a  fortnight,  or  three  weeks  at  most,  will  bave  reached 
the  Valley  uf  the  UallaUn  and  sighted  the  Three  Forks 

'  ~iBtsh 
itch 
.  .  mile  a 

ilav.  By  New  Year's  day  tbe  whistle  of  Uie  locomotive 
i  will  Irs  within  biwririg  .It-tance  of  Hosemait,  and  before 
the  flrrt  month  of  1SK8  is  gone  construction  trains  will 
be  landing  rails  and  other  building  material  at  and 
west  of  that  point     Jtoveniber  and  December  have 

I  «■■.■]  !!..!  «    Nl.THt.'.    .H'.il    -I, ".,].      If,,.  »....!•„  " 

continue  ea  favorable  as  expertenced  IhiM  far,  we  may 
expert  a  completed  track  to  Onllatin  in  February  and 
to  Helena  by  June.  From  the  Wcet,  with  proems  con- 
tinued ae  now,  Missoula  will  be  nwch.nl  by  March  and 
the  western  sdile  of  the  Main  Range  before  the  end  of 
June.  It  is  perhaps  imwiMc  to  make  tbe  [-..ntlnentsl 
ninnertiun  by  July  -I.  but  tbe  meeting  of  Uie  two  ends 
w»  place  at  a  little  later  day,  and  Uie  place  which  will 
witness  the  Important  event  will  likelv  enisogh  tie  the 
summit  of  tbe  Rocky  Mountains,  1  .*>  miles  west  of 
Helena.— Hrlma  (Mont.)  WeroW. 

A  KOTE  from  Albanv.  Go., 
the  RrunswH-k  " 


pushed 
laid  pertly 


AHwitv.  Ga.,  stoles  that  tbo  president  of 
&  Albany  railnwd  has  onkred  tbe  con- 
i  line  into  Albany  and  towards  Mont- 


addraas.  in  which  he  said: 
are  now  organised  and  doing  business,  in  this 
,  and  Canada  41,*.  street  railways.  Those  com 
panics  ,  i„H  y  atsiut  aVOOO  men  and  run  1H.00O  cars. 
More  then  100,000  btsrses  are  In  daUv  use  to  fowl  which 
it  requires  annually  Itvo.oOO  tons  ..r  hay  ami  ll.noo,WO 
l.u-b.-N  ,,f  irrsm.  T(,i-s,  r, own  and  i>perate 
over  II.0O0  miles  of  track.  The  whole  number  of  pas 
is  over  1^18,400,000.  Tbo 
—  sal  In  tbeae  railway |  exLeeflii 
♦  IJM.OOO.OOO.'- 

The  N.  P.  C.  R»it.n»An.-From  the  Marin  Couuly 
./oaranJ.  of  Han  Rafael,  CaL.  of  lire.  14.  we  clip  the 
f.dlowlng:  "The  North  PaciUc  Coast  Railroad  F-xlen- 
oion  C..iu|siny  vi  not  letting  the  grass  grow  under  its 
fee*.  Thrcsanpany  Is  about  letting  contract.,  for  the 
construction  of  Ira  new  line  from  forte  Madera  8la- 
tloo  hi  Kaurelito,  which  inrlud.t  nioch  heavy  work  ais.1 
a  tunnel  S.lnoft.  long.  Tbe  speciOcations  order  that 
the  work  he  completed  by  HepL  1.  lHHit  The  (sirtions 
not  contrnctrsi  for  will  be  built  by  the  cisni|siny,  and 
Uie  total  estimated  cost  of  the  work  will  reach  as  high 
astloO.OOU  The  new  line  will  consist  of  light  grade, 
and  easy  curvature,  and  materially  shorten  the  distance 
lietwocn  Mnn  Rafael  ami  Kan  Francisco.  Mr.  llevrge 
M.  IVslge  has  la*n  appointed  ( 'oiurtriK^lliig  Kiiglnnn-r. 
ami  k.  now  busy  getting  the  line  ready  for  the  graders." 

Raiukiad  HTATraTtra  roa  lruta.-Tbo  JMiluny  ^ire 
of  Chicago  publishes  a  table  showing  that  tbe  numlvr 
of  milM  of  main  track  laid  during  the  3  .wr  of  l««l  was 
10,881 ,  ob  :il«  lines.  In  forty-f.air  stetes  awl  territoriVt. 
Full  returns  will  probably  make  the  grand  total  1 1.000 
miles,  which  Is  l.ISGO  miles  more  than  was  constructed 
In  1HHJ  — the  banner  railroad  building  year  up  to  that 
time.  The  number  of  inUes  constructed  in  the  states 
mentioned  Iwlnw  is  as  follows;  Iowa,  igiH:  Texas,  M7; 
Kew  York.  *A8:  Ohio.  .Mo;  Arkanaas,  Wt;  Indiana, 
mat:  Colorado,  500;  Dakota  Territory,  41»:  Pennsyl- 
vania, 404;  and  Minnesota,  111  Of  tbe  816  roads 
noted.  140  are  Hill  uncompleted.  Tbe  eaiatal  invested 
during  the  year  is  estimated  at  »^7ii,(ris).i<:<i,  exclusive 
of  Uie  amounte  expended  in  tho  preparation  of  Use 
road-beds  on  which  tracks  are  not  yet  laid. 
TllOT,  N.  Y  ,  December  88.— A  ssirvey  has  been  com- 
Columb 


plete.1  for  a  railroad  from  Valatre.  Columbia  County, 


CONTRACTS  LET. 
The  Manly  At  Coepor  Manufacturing  Company,  Elm 
avenue  and    Forty  eecond  street,   Fittehurgh,"  have 
secured  the  contract  for  the  fire-proof  shutters  of  the 
new  It  lilted  Ntatea  Custom  House  and  Post  OBlce,  Cln- 
at*lSM,(Wfti"\ 


BUILDING. 

to  produce  more  marble  than  any 
oion  or  than  any  country  except  thia. 
ex|sin.led  with  marvel. win  rapidity 
r<aii|»rative  little  Vermont  usarbfe 
the  nkajknt     Tho  aggregate  am 


V  aitMrnrr  is  m 
other  state  in  th 
The  businew  h. 
since  IH70,  w  bn 
was  to  he  found 

of  the  state's  production  the  present  year  is  1 ,0H0,0UO 
cubic  fret,  valued  at  over  18.000,000.  The  number  of  men 
employed  in  the  oils rrses  and  mills  exceeds  8,300,  and 
It  required  lO.Ooti  cars  to  carry  tho  marble  away. 
Nearly  9 1 ,000.000  was  paid  for  the  labor  of  working- 
men  by  i  he  quarry  owners. 

Bl-|U}|*4l  Or-EBATIOHB  Hf  CHICAGO.—  The  building 
operations  during  the  past  year  were  never  exceeded, 
except  in  lwTii,  Uie  year  succeeding  the  great  fire.  Even 
then  the  amount  of  rebuilding  was  only  twice  ss  grcst 
as  that  of  t  he  pant  year,  and  the  amount  of  ground  cov- 
ered by  structures  was  less  than  twice  as  grraf.  Build 
lag  psrtultn  to  the  number  of  5.61*0  have  been  bwued ;  Uie 
frontage  of  new  structures,  lineal  instvraro,  is  f .lurtcen 
miles,  and  tho  cost  of  buildings  erected  on  permits.  |17, 
500,000.  The  total  cost  probably  amounts  lo  tejtl.lKin. 
000.  Suburban  towns  show  an  equsl  growth  and 
bulWIng  |>ros|s.rity,  and  Urn  character  of  the  edifices  Is 
generally  improved. 

The  Howling  Urcan  Building  Company,  of  Uie  city  of 
New  York,  lias  been  incorporated.  Capital.  I1.IXXJ, 
Otai.   The  object  is  to  erect  building*  In  Uw  city. 

A  turn  Wto  is  to  be  a  feature  of  a  » 


TRUSS  BRIDGES* 

AN  ILLtTBTRATKI)  HtSTORICAL  DESCRIPTION  OF  ALL  EXPIRED 
PATENTS  ON  IRI  S.S  BRUHSKS,  WHICH  UNDER  THE  LAW 
ARE  NOW  PUBLIC  PROPERTY  AND  FREE  TO  BE  USED  BY 
ANY  ONE. 


By  F.  B.  Brock,  Patent  Attorney,  Washington,  D.  C. 
Marrh  27.  1H49.  .lumen  Barnes,  of  MasMehiwtts.  devised 


a  truss  bridjre  in  which  lie  united  the  two  chortls,  the  upper 
and  lower,  of  an  ordinary  truss  into  one  elliptical  or  oval 
curve,  in  which  the  tension  of  the  lower  portion  of  I  he  curve, 
being  transmitted  along  the  curve  to  the  upper  portion  is 
resisted  by  the  opjKtsing  Ihnist  of  the  latter. 

Fig.  1  exhibits  the  form  of  the  truss  C  I>  EFO  Has  con- 
structed of  iron.  The  elliptical  curve  is  formed  of  parallel 
platen.  Straining  beams  K  of  cast-iron  are  interposed  be- 
tween tho  iMuullel  plates,  and  extend  from  post  to  post. 
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The  ends  of  the  straining  beams,  where  they  abut  against 
the  post,  are  enlarged  in  order  to  form  shoulders  for  the 
purpose  of  receiving  the  ends  of  diagonal  cast-iron  braces. 
The  sustaining  rods  which  form  the  interior  frame  work  of 


The  suspension  rods  of  nearly  half  of  one  arch  are  made  to 
cross  those  of  nearly  half  of  another  arch  and  to  act  iuoon- 
nection  with  them  to  8Up]»ort  the  chord  A,  thus  ensuring 
to  the  beam  a  compensation  for  the  thrust  of  the  two  arches. 


7K 


the  truss,  are  of  wrought  Iron.  By  this  mode  of  bracing  i  The  thrust  of  one  arch  being  in  a  direction  opposite  to  that 
the  curved  or  elliptical  form  of  the  truss  is  preserved,  and  |  of  the  other  causes  the  resultant  or  force  sustaining  the 


Lasihqax's  BsrooE. 


the  several  tensions  and  thrusts  of  the  structure  are  pro- 
perly transmitted. 

It  would  seem  that  Barnes'  construction  is  the  first  to 
provide  a  continuous  curved  chord,  by  means  of  which  the 
thrusts  and  tensions  are  continued  throughout  the  chord 
and  made  reciprocal. 

April  23,  1K50,  Henry  Lanergan,  of  Massachusetts,  devised 
a  novel  truss  bridge. 

A  is  the  main  chord,  B  B'  and  B\  etc.,  are  separate 
series  of  straight  timbers  disposed  together  in  a  curve  rest- 
ing on  the  chord  A.  Under  these  timbers  another  series 
HIP  //*.  etc.,  are  arranged  as  seen  in  the  drawings. 

The  several  timbers  of  each  arc  are  arranged  in  chords 
of  the  curve  of  the  same,  making  a  very  obtuse  angle  with 
each  other.  Through  theirangleof  junction,  and  the  middle 
of  the  timber  which  lies  directly  above  or  lielow  them,  one 
of  a  series  of  suspension  rods  o  is  carried  in  a  radial  direc- 
tion. These  rods  have  heads  a,  screws  6.  and  nuts  c.  Cor- 
rection may  lie  made  for  any  sagging  or  settlement  of  the 
timbers  by  means  of  these  suspension  rods.  Karh  arch  is 
made  to  lap  or  extend  by  the  one  on  one  or  both  sides  of 
it,  or  so  that  one  or  both  of  it*  feet  shall  rest  upon  the  chord. 


l>eam  to  operate  in  nearly  a  vertical  direction.  Ench  arch 
may  be  supported  by  one  or  more  inclined  timber  struts  P 
extending  down  from  it  and  resting  on  a  timber  Q,  bolted 


transversely  upon  and  to  the  limber  A.  A  tension  red  Jl 
is  also  used,  which  juasses  through  the  timber  Q,  and  down- 
ward from  a  metallic  lap  plate  ti  on  the  top  of  the  arch. 

(TO  UK  COXTIJfCED.) 
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\  RCHITEtrrS  DESIGNS— St.  Louta. 
"  Mo.-C.*npeiiii„  Denims  for  •  Lath-ran 
Ihrainary.  (mj^ii^d  to  he  ere.  led  in  Ht  Louis. 
No  .  at  anwt  not  In  unu  IH&.0UU.  »UI  be  re- 
ceived by  the  unit  -rumied  I  ommlttee  up  to  noon 
Of  the  letof  March.  IKK.'.  Infnrr-intlounnd  par 
H M  to  the  extent  anfl  i  liirii  tiT  of  ttir 


mud  .txalirna  can  be  obtaine-l  i||kh>  ap|.nV*tloa 

Uatklk 

The  fnUuwInjc 
For  the  desuyu 
For  that  appn  -i  rd  of  aa  second  beet    .    .  300 
For  that  approved  of  H  third  best  100 

The  deetrns  for  which  raid  premium*  will  be 


Hulldtne  Committee. 


OIATE  MACHINERY  WANTED.— 
O  Maker*  of  macbtnerv  f.ir  date  wnrkltut  lot" 
tailing  iinol.  I.  i«M>.  etc.,  arc  requested  lo 
corntnun  teste,  with  pnce*  of  all  tools  requMMe  to 
81  up  a  Km  class  in>P.  such  as  «n  plane.  etc., 
■WTT..  rlACON.  -tM  81    French,  Xa.ler^t.. 


aula  for  Drrwajna:. 

I'   H    KnusiiM'lrrJi.  t 

Noarour.  Vs.,  Dec  »,  laal.  I 
I)R  )I»(>SAI-S    Kt)R  DREDGING.— 
X     Healed  prtiouls  la  triplicate,  will  be  rs- 
ceivrd  at  thl.  office  unul  norm  uf  Jaa  HM 

gaaaMar $$££PiSBm%  AlwkaTw 

Taa-ltjM  'p.rel.ic?nny  141  la  rewrrvwiL  Blank 
ft>ritiR  t>r  iin  .ii, -tain  JK,»ai*.>u.,  t*tr  .  etui  br 

bad.»aPU.tK,.,tn<Hh».dBee 

^'  J  AM  Kit  MEBCim. 

I ,Tt  l apuki  of  Enifra,  I'.  H.  A. 


ir 


OLLER  FOR  SALE. -We  offer  for 
aale  uae  Corrugated'  Iroa  Roller,  weUrbt 
ijm  lbs.,  and  lultebie  tor  hma  or  reservoir 
work  :  haa  ben  la  use  but  too  month,  and  » 

In  parti 
Qulaer.  III. 

gciNcv  »ATta  woMtaoo. 

■Ml 

FOR  SALE. 

HEART  YELLOW  PINE  R.  R.  TIES. 

T  ft.  ■  1  It.  ■  »  In., 

HEWN  FUUR  BIIIEK      a,otjO   Til  ABJtlVK 

Tuts  week 

Are  prepared  lo  receive  orders  for  coming;  ere- 
•.m  at  REARONARLE  PR1CEK 

T!  MAlliBN  LANE.  NEW  YORK 


THE  NEUCHATEL  ASPHALTE  CO. 
1  (LIMITED.  Or"  LONDON  AND  NEW  YORK. 
Hoes  Proprietors  uf  the 
TAL  DE   THAVElbt  ArJPHALTE  MINK* 

fntnTffi  do  Neuehatel  8  vruserland . 
(llvpROLHEtl  VAI.  HE   TRAVERS  ROCK 
AHPHALTE  luWUER,  for  larrlnjre  Ways  aod 


TAL  DE  TRATER8  ROCK  ASPHALTE 
MARTIC,  for  rVxits  of  Breweries,  M«U  aod 
Ice  Houses.  Mills  Htebara.  Eairlae  Houses.  Pea 
wr^rer  Platforms  <  orerlnc  Vaults  aad  Artbem,  fur 
F.*«JlwwJlrmi.and  Flre-pn.iflue:  Roof*  end:  Floors. 
I  T  estjiuates  and  fall  particulars  apply  to 
orrtca,  ~A  Aaroa  Hocan,  New  You. 
HENRY  R  BRADBURY.  Meua.er. 


A GRADUATE    ENGINEER.  WHO 
haa  bad  exoMleot  practior.  will  be  at  liberty 
after  i  Kt  L>  to  accept  att  offer  of  a 


r  L-rlef  Erujlneer  of  a  eesrly-cowiplctc.1 
i  of  water  works  for  a  ally  of  40.0UU  tubal. 
Address.  HELTA,  that  Offtor 


'  ANTED,  hy  a  pratluatf  «n- 
alaoee,  work  any  kind.  Hare  had 
o  •nrvlerahl*  esmaieaoe  aa  a  topuarratihiral 
drauahUmatl  Vast  esperieofw  at  nihil*!*  ett- 
ruv-^rlac.  ttttuaukin  as  <i raurtitsxuau  preferred. 
Ad.lrewTVAl'1'A.  this  onVe  I  J*. 


CsCTlua  -No  Mastic  U  ceo 
aloe    Val  de  Tra.em  lux* 


ArphalleuaWss  K  u  la 
uf  hi  laroaaj  sbapa.  Urarintr 
the  t'ouiiway'i.  trade  mark. 


NEW  YORK  AND  ROSENDALE 
t'EMEKT  CO-, 

"■'»-™»  or 
K'kSKJGlAIJi    HYDRAUUC  CEMKNT 
t rT~  Warranted  ..liial  If  not  superior,  to  any 
brand  of  Xoarwdalr  Cement  manufactured,  fiw 
ow  of  water.  Especially  adsptad 


upnw^.n  ktrecurth  test*  are 

sNyuek  - 


YUEK. 

Offloe. «l»  Bread ws.«.  New  Tar* 


^'  EW  YORK  CEMENT  CO.. 

Manufacturers  of  First  guallty 

ROHESDALE    HYDRAULIC  CEMENT. 

f w> ~  CXMnparssoa  of  testa  aad  quality  lo vtted 
Os-resp  n.leoce  solsnted  with  erwlsswra,  eoa- 
tnur.tfs  ami  dealer*  at  home  aud  abroad- 

THOMAK  MILLER.  JR.  KecreUry 
Omca,  ."i  Drr  IrraawT.  New  Y.sxa. 


rpHE  NEW  YORK  MASTIC 
X  wtnifaaauaa  to 

The  Nnrth  Ainerlcaa  Neuter  Sum  Rork  Paeituy 
Co.,  of  Loadoa  aad  New  York. 

SOLE  AOEXTH  FOR   HCYRREL   ROCK  A8- 
PHALTE,  FROM  THE  MIXER  NEAR 
OENEYA,  SWITZERLANI" 
our  aapharte  tuaauc  work  may  1st  sera  la  Cay 
Hail  fart.  Tompkins  Square,  and  sidewalks  In  va 
rb»>  |.aru  of  This  sod  other  cttlaa;  la  moat  of 
the  principal  brwwrrkw  anil  la  htt 
coiu-t  yardr.  cellar  Aonra.  etc., 
where.    LlonlDor.  Neucbitel  or  brjnswlck  An 
phaite  runiUhe.1  If  deeired .    Akto  aaenu  for  1m- 
ported  Lis  tup  Resisting  Rolutlnti  fur  ilainp  walls, 

and  fur  Bitumen  IVamp  C  

Ins  loalarlal  f.»  timmlaUi 


nurse,  a  flexible  eheet- 


E,   H.  WOOTTON. 

OFFICE.  ai>  BHOADWAY",  S  Y  W  YORK. 


j.'uii  BRIDGES  AND  IRON  WORK 
UHE  ENOLBH 

SILICATE  PAINT. 

II  does  Dot  dlsrosor.  chalk  or  crack,  has  no  eham 


F. 


O.  NORTON. 


SEALED  PRUrUHALd  for 
_  ins  100  cuke  oseaaon  Laurel  Fork  of  Hhuv 
•tone  River  In  TaxcwrU  Cisanly.  Vs..  will  be  re- 
ceived BBtO  boos.  Jan  n.  l«rU  Tx  hlank 
f.wms  «pocincall.ia.  and  drawinia.  a|>ply  at  the 
orn.-e  of  the  H*iUlh  Wee*  VirRiuub  Improvement 
Co..  37  Sooth  Third  arret.  Phlladelplu  >.  or  uf 
the  »uperlntendent  uf  Works.  Abbe  Valley.  Taan- 
well  Coaaly.  Va  Parties  wlehlat  u>  «o  to  A  ho. 
Valley  can  ro  lo  l>iuell  mUII..u.  on  Cbea  &  Obln 
R.  R.,  or  to  Dublin  or  Wylbevllle.  na  Vnrlulk  * 


Western  ■  K  .  aad  thence  by  enwyaaea  The 
oonapaar  reserve  the  rkjht  to  rs>eet  say  aad  all 


of  17 


lilt  l  In.  I  IfJi 

HPENLiERS  REQUIRED  by  the  Colo- 
1     nkal  Oinernue.l,  BarbaiUwa.  foe  ua  )  esra' 
dr.J,luK  of  the  lunar  Harbor  to  a  Jep" 
foot. 

Present  averace  depth        i:tW  feet. 

Area  1  L»  • 

PUa.  apecilli  aUosi  and  other  lofunnaUow  will 
be  fwwarOs.1  by  the  Suportnlruduin  of  Fubllc 
Works,  Usruadoes.  on  reuelpt  of  f  O.  oedar  for 


Jllma 

Twadrrv  will  lie  o,i«nel  Mar  1  1 
WALTER  HKLY  Mltr 

or 

Raaaatraaw.  Nov.  13,  Ihal. 


EDWARD  PRINCE, 

CONSULTING  ENGINEER 

Fir  WiUf-WuTU  M  Utm 


.  care  Aunervcan  Society  of  OvH  Fkarl- 
ara,  N  Y.  CMy.  ami  after  Kept  1,  Oulney.  III. 


J    .TA.MKH   It.  CHUES, 


CIVIL  ENGINEER, 

Water  Supply,  Drainage,  an 
of  Towns. 

«3  BLEK>:  KER  STREET,  W.  Y.  CTTY. 


STONE  CUTTERS 

am 

QUARRYMEN  WANTED 

100  atone  cutters,  Wa(r«  fs.  |0Q  quarry 

tl.Ti.  waat»l  on  the  New  York, 

* 

N.  Y..  only  to  miles  up  the 
New  York.   Thai  la  the  larcost  piece  of  mas 
work  oa  the  road    Looc  job. 

HHERHAN  ft  McDONOUUH. 
Sa  CoatracUHm.  lUverslraar,  N.  Y 


H  V  I)  K  A  V  \.  I  ('  CEMENT. 

For  OOXCRETK  and  all  Maaonrr  under  or  out 
of  water.  It  la  capable  o.  rl  v*nr  ev|«er 
coiiMdenrar  ostl  than  tlie  beat  Portlaml  I 
po  BROADWAY,  NEW  YORK. 


2JOIHTING  ENGINES, 

rteam  rvxr»,  fjcoinen. 


TIMIL1. 


(JEN'ERAL  MILL  MACHINERY, 

both  new  aad  ercoad-baad.  a  specially.  Write  as 
fully,  atatlax  Just  what  you  want.   Over  3.OU0 
nuwhlues,  aew  and  second  haad.  fully  described, 
and  prions  bj  our  nww  list.  So.  "7,  Just  lianod. 
C.  i  ons  t  1 1  ii  at  CO., 

Muiichoator,  N".  II . 

C«otr<as..NwwYors. 


IJROOKS.  HHOOBRIDOE  4  CO.. 

rlERT 

ENGLISH    PORTLAND  CEMENT. 
Works:  drays,  Essex.  Eaetand. 
Niw  Yoax  I  ire  tea  7  Bowuso  Uaaan. 
Also.  Roman  Cements.  Fire  Brtcki  and  Fah.  Sr. 


V' ANDERB1I.T  «  1 
'  E.  W.  Vavdssbii.t.  K.  M.  Bormnm. 

RAILROAD  TIER, 

CAR  AND    RAILROAD  LUMBER, 
Whrte  and  1  efiow  Pins  and  Oak. 
So.  1W  Ijaaarrt  Hr..  Nrw  Yoaa 

Alao  North  Carolina  Plus  HoanK  Plank  ft  t 
stoo  Luinlur  loonier.  General  Kalljoo.1  * 


••HE  EPPINOER  &  RUSSELL 
LTtBOeJOTINtl  WORKS. 


I  Ties  1-uraiahed. 
I  by  other  processes  if  , 
IIKO  R.  VALENTINE,  I 


'JSSSZ. 


pORTUVNI)  iKMhNT 

LONDON  MANUFACTURERS. 

Import#d  by 

JAMIM  BRANT*. 


s.--.nWin 


7wv*w  Yiirk. 


J    B.  WHITE  &  BROTHERS. 
PORTLAND  CEMENT. 

THE  STRONG  EST   AND  TBI  BEHT 


Niw  Yoax  iima, 


'IV)  CONTRACTORS  AND  EN  Ol- 
1  NEERK  rrjR  HEWERR,  WATER  PIPES. 
CANALS,  ETC. 

CARSON'8  EXCAVATOR, 

For  trenches  from  2  ft-  to  wo  ft.  wide  and  from 
4  ft.  to  any  isepth,  affecu  a  SAVINu  OF  80 


rrouaJ  kt  Mill  t 


Land  by  the 


CITY  OF  BOSTON  nktbt  and  day  for 
mouths.  The  moat  crowded  street*  can  be  kept 
opaa  for  travel  while  such  building  or  pipe  lay- 
ing la 
lot 


1ST 


1JOWE  *  DENMAN. 

IV  a.  o.  aowa.       Dealers  In      as.  asanas 

MASONS    UUILDINO   MATERIALS  OF 
ALT.  KINIlrV 
Arte  areata  In  New  York  Ctly  for  Rsltimore 
Frout  Briers    Forvuyn  and  American  Portland 
rnun-i.t*  coctarjtli  on  band 
OFFICE:   3.*..1Htl   WE8T  ST.,  NEW  YORK. 
Yards:  W..VJW  "ggf^j*J* 


LAND.  ROMAN 

KEKNE'ti  CEMENTS 
urr    -    41  Bnuauwar.Nl 


AND 


/"tREOSOTED  WOOD. 
V,'  HAYFOU)  PATENT. 

E.  R-  ANDREWS,  Proprielor 

Works.  Ellaabcthport,  N.  J.,  aad  A  etreet. 
South  Host  -n.  Offices:  10  Warren  street.  New 
Yurk:  4  Poel  Office  ~|usre,  hOSton.  "  WOOD 
THORDldHLY  CRE> iROTF.D  IS  PRACTICAL 
LY  IMPERISHABLE." 

CcKresp.widen.-e  with  archileota  enrlaeerv 
oontrscsoes  anil  liuilileesiuiltatt 


e MICHAEL  ft  EMMENS. 
AND  STEEL  BOILER  PLATE 
AND  TUHE8, 

rrraarr,  New  Yoai 
FOR 

Laurel  Kotltnc  MI1U. 
DMn  Tube  Worts. 


QXsACS 


VARNISH. 


Natural  Asphsll  rtiedtoa.  / 
Reuity  ruswiae.  Tarred  Felt 
sinus  Diy  auT saturated  Bui 


at  the  "Anchor 

Avphalt  8  and  3 
t  RuoaiiK  lMch. 
Bulldlne  Pans 


LANE.  NEW  YORK 


J^AWYER  ft  I 

Electrical  Engineers. 


Ill  LIHKRTY 

NEW  r««t-- 


shi.wins  h... 


in  iksuatrv  slampa  for  now  treauws, 

lol.ll.ll  Sll.l  bou  tolUK.lt. 


w 


' ATER  !    WATER!  WATER! 


in!  END  TOR  NEW  ILLUSTR,\TED 
kj  CATALOODE 

CLAYTON  AIR  COMPRESSERS. 
With  rra^tkn.  lajglhaai  jE 

l4andl8  "wItor"Bt..""     "  Brooklya.  N.  Y 


Irwelllnca.  Factories  or  Townr  supplied  with 
water  by  Pipe  Well,  or  Deep  Rock  WeUi.  1>U« 
anDa  Ihal  have  irons  dry  made  to  produce. 

ARTESIAN  WELL  CO., 
Z40  Broadway.  New  York. 


I  io 


JOSEPH  UlLLU 

STEEL  PENS 

SotaBv  AU  KALERSTMoonewt  a.c  W0RL0 
0010  MEDAL  PARIS  EXPOSITION"  11978. 


WATER  SUPPLY 

av  Csles,  Tewnv,  yill™.  r.ee  "g«  rsr.ej,  bnsa 
*  idrasa  nim  w»o Feral  Pa,  .1        IL-mI,  KivTet. 
,  s^..  aosu  voui  unaws»V  «-l  Hi  »  |  1  lin 


Digitized  by  Google 
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WORTHINGTON  STEAM  PUMPS. 


FOB     ALL  NKHVICKN. 


SPECIAL  PATTERNS 

tin 

RAILWAY  WATER  STATIONS, 

OIL-PIPE  LINES 

FIRE  AND  MINE  PUMPS. 

r«K  NT)     rOI     LATK8T  ClBCl'I.AH. 

H.  R.  WORTHINGTON, 


■4t«  Hr..«J»»), 

H  KW  VOHK. 


HI  Water  Mm 

BOKTOV. 


7I>»   lirk.  I  M., 

«T.  LOI'lt. 


The  Worthinitton  Wat«r-Meter  i»  ntted  In  th.- 
principal  City  Water-Workx  of  the  United  Ntat«» 
and  Canada. 


A.  S.  CAMERON'S  Knowles'  Improved  Steam  Pump! 

patent 

"SPECIAL"  STEAM  PUMP 


Is  th»  Standard  of  Exo»Uenoe  at 
Home  and  Abroad. 

For  I'rkv  LiMa.  hfclnt* 
TH!  A.  8.  CAMERON  STEAM 
PUMP  WORKS, 
Kmmt  Twe»lir-lm>lr*  Mrcct,  1».  V 


COPE  &.  MAXWELL 

MANUFACTURING  CO. 
HAMILTON,  -  OHIO. 


c.KrfcAiTfH*.  n>a 


Water-Worts  MacMnery, 

mu  MASITHTIMWIH  rtr 

Steam  I^iimps 


8K.M)  KUK  1 1,1,1 'ST RATED  CATAUMOK. 

KNOWLES   STEAM  PUMP  WORKS, 

I  44  Washington  St., 


Til  14  M.T.  DAVIDNOIN 

IMPROVED  STEAM  PUMPS 

MAXCKAtTL'RKK  BY  THK 

Davidson  Steam   Pump  Co. 

Wiirmiiiwi  to  far  th*  almpleat  anil  mod  r6VI<- M 
staa.ni  piimp  made, 
HINGLK  OR  DUPLEX. 
To  |1W  It  OT  chaUrnrr  all  makera  In  a  psjbtlr 

nuipfli ti YH  It-id 

OMaliitiiK  a  fak/her  duay  than  any  dlrwt-actlna; 
t.unip  made. 
41  Tu  47  KKAI'  KTRK1CT.  BROOKLYN,  N  Y. 

UNION  WATER  METER  COIWP'Y, 

WORCESTER.  MASS. 

lAn'rirnnw  or 
BALL  a  nm  PISTON  WATER  MKTP.KS. 

B.  FITT'S  ROTARY  pisTON  WATER  METERS  I 

flteae  naetera  srr  entirely  dtffervnt  lb  principle,  except  I 
Uuvl  both  ar»  jKWfjtiv.-  \ti  mnaauremecit.  l.j.000  M|M  nuwl* 
lijr  thin  company  are  Id  use  In  the  Col  tad  Htatea  and  Canada 
■1th  ihemcsi  taitafactory  rtwalia  Trial  meters  will  bo  sent 
to  any  Water  Company  for  teata.  (Xlaloaruen,  pore-ll-aa,  etc.. 
runiittlietl  on  application.    Also  manutaeturtm.  of 

WATER  PRESSURE  REGULATOR  VALVES 

for  reducing  and  raruiaUna:  ■  automatically i  the  pcuwurr  fan- 
l  were  a  aurb  and  low  aerrlee  «ipplr ;  very  valuable  where 
*  r»Hlurii..t.  In  head  ia  r»qnir*>d.  AU.  Ralls  Inraovxx. 
Ftaa  HriiHAXTa  and  improved  method  of  taptuuK  Wmer  I'tpe 
»lth  bands.  He.,  and  Kminn  for  Ueneral  MyurauuV  Work 


roa  ALL  HTANI>AKI>  APU>  ORXRRAI.      OQ  LibGltV  8t 

kiuuu  pum-okm.  -  Bwrr 

S<«ii<l  fur  IlliiMt  r*u«*cl  C  'i.talotxuo.  _        _   t  ..... 

t'ooipotiwd  Pumpiiijf  EiikIim*)  tor  Water- Wow  a  Specialty 


STEEL 
CASTINGS 


From  1-4  to  I  O.OOO  I  be,  wolght. 

True  to  pattern  sound  and  antkl,  attprrtor  In  strenrtn. 
oyiiirhnen*  anil  dnraWUl  v  to  Iron  fonrfnfa.  In  any  mtttlloa. 
f>t  A>r  an>  M.-rvli.t>  whatever  CrannK  or  all  kind*,  Shoes, 
IHe*.  Hammer  hrada  Platan  -head*,  for  I-oeomouves.  Rail 
roail  and  Mavhln-r?  Caatiiiira  of  every  ttrwi-riirtt.in  l.'i.WXi 
t  runk  Shaft*  a«d  l(i,IMM>  <Ji<ar  Wheel*  uf  tin-  Hi  eel  now  run 
nbur  prove  Ita  superlnrtty  over  all  other  Strel  (.*n«t  ban 
<  RA>'K  SHAPTH  ANU  OtAlUStt  HprXTALTlO.  Or- 
cular*  and  Price  ( Jtaa  fr**,  Addinaa 

I'HKSTRK  HTKKI,  CAMTIKGS  CO., 
Wurkx,  >   r  Pa       407  IJbrar)  sin-.-t,  PnOatMiibia 


CRANE  BROTHERS  MANUFACTURING  CO. 


SVMflBSi  I 
10  N.  JBPFIOMON  ITBUKT,  I 


CHICAGO. 


■  A>l'T A<-~TT~KKX»  Of 

WROUGHT  IRON  PIPE,  8TEAI  AID  GA8  FITTINGS,  STEAM  PUMPS, 

•-TK.YM     AMI  HYDBAUI.IC 

FREIGHT  AND  PASSENGER  ELEVATORS, 

Stpam  Hoie«tin«  Kn»rinei»  lor  Ftiwincnr!  Minen.  Etc. 

KTATICINAKY    HTKAM    KXGINK8.  KTC. 


ASPHALTED  WROUGHT-IRON  PIPE  COMPANY, 
4  East  Fourteenth  Street.  NEW  YORK 

I 


1  external  riotrtw*  to  allien  plpr*  far  Watrr  and  t  ia>  at* 


tha  miuarr  inch.,  and  capabh*  uf  rr- ..  ,ti 
tinJlnaJtly  «uhWle<l. 

Tbe>  inaide  m  tln*w»  PI(>m.  n-itiaininit  p**niiaiii'nllr  ptnwM.th,  iiwrfanrM  live  dlecliarirr  one-Oitrd.  aad 
th*>  watrr  n  ill  alway*  flow  free  from  runt  and  ry.brr  panieli*  held  In  MjJutkui  or  miMpvtss*  and  wltb- 
out  any  dieeviortnj:  or  taate,  Thf  Aapballed  Wrotisrht  Inm  llpr  la  ak«o  well  adapted  for  Oaa.  For 
T-rHrrnnh  »r  KlrM-tri<- Uirbt  wlre«,  ft  la  inaletl  with  nti  cxlrn  fn-nT-r  Itninp  nf  Aapbalt,  mnklaar  It  • 
)H'riWt  Inaulaior  It  U  tmpervknit.  t-»  air.  moiature  an4  tlaeay.  ami.  in  fart,  fndeaCrucfltd*  wbeai 
undi-r  srround.  The  welirht  of  theae  ptpea  ueloK  nnJy  about  oae  third  of  the  rarreaaondlna;  alcea  of 
cant  |p-n  plpen,  Ibey  <*n  Ui^rvforf  U-  leanapxrtml,  hmidlnd  and  laid  wltb  tiionp  fadlVty  anil  kaa  «• 
Im*iim^  than  an;  other  pipe    Order*  a  ill  mceive  prompt  att<-ntii>«i 


Google 


Jan.  r  1*2 


KKGINKKRIKU  NEWS. 


Ill 


GENERAL  INTELLIGENCE. 


mill 


|W  H>  eWi.-.l'  ""'i  "r-  e/ioro*  JHV.rwvd  |i.r/*!|A*j  *»  /Are- 
<.*.ls»<,l»r.;r»,*,»/oirVrve'  '*"<  ••"'»  •»  /«rair*r»I  ... 

TO  OUR  READERS 

We  beg  leave  In  call  atteutlou  to  the  new 
"  of  EmiINRKRIXO  News-.  The  pages  of 
matter  niul  thorn*  of  salvtxrtiwng  have 
mm!*  unifonu  in  length  ;  Ihe  paper  bus 
been  changed  to  a  larger  si/.c  «.  u>  to  iusure  a 
reepcctahle  margin  for  hinding:  the  type  wtlJ 
hereafter  be  all  wt  solid,  whirh,  while  It  nan  not 
the  brighter  look  of  leaded  uuitter.  Insures  a  gain 
of  one-sixth  of  the  whole  ootiiuouition:  the  renders 
will  therefore  gain  mure  than  a  full  page  over  the 
content*  of  eurh  nuiulier  of  the  laxt  volume.  The 
"tienernl  Intelliiretlce."  containing  the  passing 
uew*  of  each  week,  Iiaa  hecn  transferred  to  the 
advertising  pagw.  leaving  eight  full  pagea  of  care- 
fullr  selected  matter  for  binding  at  the  clone  of 


tewer   In  the  county  court, 
ment.    The  wr.rlt  mi  the  Pralri 
delayed  imvwd  the  teem*  ..f  the 
utotiou.  was  rler-larvd  forfeited. 
«euled  n  r\.nlra»-l  and  tsmd  for  the 
•  aln  ><>i-  tunnel,  whim  bad  I 


•nine  .ontA-actor..  w 
m.rttoii  was  mad**  l 


.  hud  Um  V 


ill  Hi- 


I. 


ilsili- 


'.I, 


•t>    III  thh  can* 
•  town  of  Lake  wan  rear 
raguc  lurd  l«*en  np[K»ntt 
Lake  water-works,  to 
at  water-work*  until 


joint 
,«  ... 


apply  for  judg- 
tine  M*wer  ha*  been 
ontract,  which,  on 
The  attorney  prr^ 
r..rwt  ruction  nf  the 
n\  awarded  to  the 
le  avenue  «e«er.  % 
•hicf  engineer  at  the 
il.<  action  »n<  tllketi  <m 
«i  a  oununiuiteatiou  from 
hieb  >tatnt  that  W.  W, 


STREETS.  DRAINAGE-  ETC. 

LkMMm  KaWHaWT  — Thin  new  pavement  hn< 


Dali 

barge 


>H  Water-Works.  The  cilv  of  Dallas  take* 
nf  the  water  works  thi-  week.  One  hoodred 
Idollarsof  DallasCity  W ater-Worte tiotuh have 
been  signed  by  the  mayor  and  city  necretary.  and  for 
warded  to  th-  coni|rtroller  at  Austin  for  regtstTnfann. 
Those  bond* 
will  b»  ready 
wahMr-works. 

Town  or  Laee.  Cook  Co..  Ill  —  During 
yew-  the  progress  of  public  luipenvrjiiieiits  in 
ban  Wen  marked,    fleer  a-V-VIO  feet  of 


Mai  aimm  -Council  BltinV  la  ,  It. going  toe 

it  rf  it*  principal  lrtl»»ti«—  streets,  and  the  city  en 

Kiii-.  i  ha*  l*-oi  autmiri/rst  to  advert*.***  f.rr  bi»K 

Tixxsx  C.iirritAr-r  AwMtmtn.   TherVaudof  Public 
Works,  ot  Milwaukee,  on  tbe  «Hh  nil.,  awaoled  Heury 
Bueatnn  lb.'  ouutract  for  oorirtnictliig  the  timnel  under 
tbe  Mruiiminee  Hirer,  to  be  used  in  ennnccUnn  with  tile 
lef  engineer  of  ijie  inn  Intercepting  sewer*,  for  »ao,Mai.    The  tunnel  will  M 
•  chief  engineer  of  tbe  IttO  feet  in  length. 

rvi,.n    .-.  uie  two     fttirrtlrt BlWW   HttlrMn fa  riintrnTaal  I    M  IM 
proved  system  Of  wwage. 


BRIDGES. 

W  ashed  Away  — A  freshet  in  tbe  Tve  Hirer,  on  the 
•.nth  ult..  wa>hed  awav  aeveral  yanU  of  tlte  Hk-limond 
ii  Alleghany  Railroad  laldge.  alwut  on*  hundred  index 
frotn  KlchiiMioit,  Va. 

The  ha  Unxuroun  Daiixiic   Uariagh,  llari 
land  at  Comiwnv.  uf  raineaTLUr.  hare  been  awartled  Ihe 
•   tbe  htt  Paul.  Hinueapoli-.  &  ManlKdw 


li 


ulume.    The  ileum  of  general  intelligent  been  built  at  au  average  oort  of  W.7"  I 


.  the  paat 

1  ,hi'  tym"  Railway  Comuauy.  for  building  a  viwluct  over  the  Mx 

?1!r.b"v»  Kbwiupi  River,  at  Mlnneapolw.     Mr  Uarragh  ~av.  It 

f.H*.  the  „,„  ,|W  ]ahor  of  „bout  l,iajt>  men  f'ir  two 


ihm  will 


Dtiring  tin  poet  two 
ed  very  largely  loom  exoeit- 
preaent  volume  we  intend  to 


value  of  the  completed  volume.  We  am'  endeavor 
ing  to  make  a  iM.w.paiwr  that  will  he  of  value 
.MtoHcribera  and  advei 
montlia  we  have  add' 
dlturrx.  and  In  the  p 
give  to  the  claaaea  who  are  iuteronted  in  civil  engi- 
neering construction  the  lawt  />riic/o*ri/  nen*a]atper 
hi  the  kwM,  no  matter  what  the  expinac  may  be. 
t)tir  llrst  number  ennnut  be  eyx-ct"!  tola-  up  to 
,  but  we  hope  our  effort*  to  pleiwe  .air 
Is;  uiiderstotsl  and  appre.lat«l  by 
liberal  in  the 


h 

f  elOp. 
chief  ei 


may 


tlwtu.  niej  have  lieen  very 
jail  »e  an-  very  much  obliged. 


OAS  AND  WATER. 

Lol'iRViLLic  Ky.,  fx--.  *H,  MM. 
CoaiiKi-rioa  —  ftfihir  K.iu.neeriag  .Vrtra .  In  your 
valuable  i»per  of  lMlli  Inst,  ia  a  copv  of  an  Item  rang 
toe  rounds,  of  tbe  ndemou  of  tbe  water-works  bunt  at 
Juliet.  Ill  .  bv  J««»  W  Htarl.  Jr..  of  this  city. 

We  know  nothing  of  the  facts,  lait  lUwire  you  b.  make 
laibUr  that  Mr.  Starr  h.  not  from  Louisville.  K  v  lait 
raadca,  and.  we  believe,  has  alwavs  reside.!  and  done 
Camden,  S.  J.  1 


here  is  a  t 


•  respectfldly 


AK  itl  |a.r  lineal  foot,  anil  1.7H"  feM  of  thirty 
tiou  ja|s.  from  the  works  to  the  crib,  at  a  eotf 
f.s.l,  under  the  suprrvMnn  of  J.  T.  Foster, 
gineer  and  suiaTltitelkdeut,  bv  tbe  town,  tbe  l»*e4  con- 
trurt  |iritel.ldl"-lng*l4  per  foot.  Tbetown  now  ivoetves 
itesuiady  «t  water  through  0i>«  siu-tioa  pits-,  tbe  in 
rreaisM  prrwoire  being  iwarlv  forty  pound*.  Alsait 
a7ki,(aM)  has  b  en  exis^ialetl  up'ui  nssiis  and  bridges,  ami 
nearly  *tiO.IMNl  on  the  new  pumping  machinery  at  the 
water  works  This  new  machinery  is  arriving  daily 
ami  being  rapldlv  placed  In  |s»ltl..n.  Those  in  charge 
of  the  work  claim  to  be  able  t.  ■  furnish  the  town  with 
l."..OOU,000 gallons  of  water  every  twenty-four  h.nirs. 
if  reouire*!.  and  to  show  a  Are  jrteesure  «a*  *ewnty 
issmds  bi  the  *|uare  inch  in  an>  |««rt  ..r  the  town. 

MiLWAi-Kut  Watkb  W'okks. -During  Ihhi  Uie  i^. 
I*eof  Milwaukee  i-.m»uineil  4,WV.\rciI, IM«  gallons  nf 
water,  ami  l,itssu*kl  lout,  of  <sad  were  used  in  pump 
ing  the  same,  or  als.ilt  a  ton  for  every  1  .is* i  gallonH. 
LMCaSO  WaTE*  K«riin»    The  receipt*  for  the 

»»",« I  ttWt  last  year,  an : 

Watw»  roR  llBAMilt,  N.  J  -The  jnjnt 
ap|s.mted  to  lake  steps  to  secure  a  waler  supply  for  the 
Oranges,  N  J  .  have  agreed  upon  a  ie|sart.  Tbe  com 
mlttee  Is  .rf  the  opinain  Uwt  If  the  |ss*;ile  dis-wle  to  vote 
for  wabT  at  a  special  election  to  be  called  fur  that  pur- 


eighty  V. 
confxrurted  lor  a 
raascinr>-  will  be 

built  of  granite.  Mr.  lWragb  will  commence  the  work 
at  once.  CoL  C  A.  Cam|i»iell.  who  baa  bad  cbai  geof 
tbe  masonry  work  of  tbe  bridge*  at  PainsM-llls  ami 
WctBeld  for  the  Sew  York.  Chicago  *  St.  Louis  Rail 
wav,  will  accompany  Mr.  IhUTagli  to  take  charge ..( 
the' masonry  work  on  tbe  viaduct. 

Tiia  Albany  ash  Orki.shvsh  Bninog  Conr.in  hu- 
taken  up  the  two  mortgages,  one  given  In  1W.1  niel  the 
olber  ill  I  teal,  to  iso  er  bonds  to  ismstiw-t  the  l.rl.ige, 
and  has  given  a  new  mortgage  to  the  Mercantdc  trust 
Company  of  Xew  York,  to  «t«-ure  uuials  to  the  ■■inajgj 


rale  of  «ix 
WashK 


0,  in  ileiiiiminallori-  of  |I,(»I0.  mcd  iwtable 
uer  1,  ltWI,  In  g.d.t  .ota,  win,  interest  at  U., 
1*1  cent,  jxr  annum,  also  payalaSe  in  gold 


Aw  J 


wissbcil 


iSDIAWArolJS.  Wat«b-W.ii 
i»m  has  Ikvu  t*iu] 


r,  wha'h  fl'.ssleil  the  site  of 
tbe  i>.mlait  ami  filter  gallery,  followed  by  a  shari' 'frost. 


The  new  laimping  machinery  is  umh-r  way  at  tbe  David 
i  Pumps  Works,  in  Brooklyn,  and  will  he 


set  up  next 


be  sunk 


is  near 
top  of 
at 


g  a 

Llewellyn  Park, 
the    mountains.  A 
of  these   isilnts  with 


One  uf 
other 
Is  to 
capacity 


l*ope.  President  of  Use  Detroit  Bridge 
be  invitation  of  the  officer*  of  the 


— r  pump*  ..  - 
gregate capacity  of  l5.cfoo.<X»J  gallons  dally. 


Cone ahativk  Wateb  KTATtaniTs  —  The  follow 
a  comparative  statement  of  tbe  cost  of  water  In 
twenty-two  cities  in  Europe  and  America: 


! 


9*1 


Many  l-rslgcs  have 
away  by  a  fresbot  in  tlw  White  River.  Indiana 

HaRH  Vt. — Tbe  Wabash  Cs.m|»uy  denies  that  it  is  in 
-trull.,  for  money,  but  tbe  charge  Is  renewed  that  owing 
to  the  St.  Charles  bridge  loss  the  coni|Muiy  will  pay  no 
cash  dividend  for  a  year  to  come  and  the  company  vir- 
tually admits  that  isn  dividend  will  tie  declared  on  tlu> 
preferred  stock  next  month. 

Tyik  Hr.  CiiAaiJca  BfuixiK.— 1>.  J.  Whittemor.',  chief 
engineer  of  tbe  Chicago,  Milwaukee  &  He,  Paul  Kail 
road:  L.  H.  Clarke,  chief  engineer  or  the  Lake  Shore 
Railroad :  A.  (kittlieb.  President  of  the  Keystone  Bridge 
Couu«my ;  W. 
Coiu|Wuy,   at  tbe 

U'atawh.  St.  Louis  A  Pacific  Kailn:sAd  Company,  are  a 
commission  to  consult  with  Col.  C.  Shaler  Hmllh. 
and  rlecide  wltat  kind  of  span*  shall  take  Uie 
pla<s.  of  tbe  one  that  recently  fell  out  of  the 
St  Charles  bridge  ami  tbe  remaining  one  of  th«- 
aame  structure  Uial  dbl  nut  r»IL  Tliev  have  made  a 
thorough  examination  of  ih*  hrldge  and  lt«  approadie- 
to  determine  what  is  to  be  dene  to  make  tile  stmctuie 
safe  and  [ 

irfthenisuiagementofthcrailr.ai.li.to  erect  a 
tnat  will  t 


...  aill  bear  the  nuwt  critical  examination  lu  its  ever} 
...  which  is  to  be  «u|.i».rt.sl  by  a  foun.taUon  of  rt  ,„  ^  uiig  tbe  geritlcnwii  ahor.  nan>e.l.  who 
brick  and  shaie.  is  to  Is?  rwt  high  and  'J5  feet  in  <h 
ameter.  and  it  isprop-eed  t>.  give  a  pressure  of  145  feet 
head  for  tlie  average  height  in  Orange  and  VI  feet  head 
for  the  highest  pilnt  within  tbe  city  limil-.  Ten  mile*, 
of  piiiing  "I"  ,,r*t  laid  and  there  will  l*>  lUlflre  hy 
drants  It  was  at  llrst  HUggoted  that  the  Rahway 
Rlver  Is*  tbe  sono  e  of  mpplv.  but  tbe  drawinc  of  tbe 
water  thence  wmiW  ncvwitate  Uh-  y.urchnw.  nt  lai-g*' 


of  MXMJOO  gall.au.  and  a  stand-pipe  crocted  with  a 
iwitv  of  'iCSu^gl  gall. .is*.   Then  there  are  to  be  twoen- 
(Inns : capable  of  pumping  500,(K«)  galhm-  daily.  Tb. 


are  among  the  best  engineers  in  the  country,  conversant 
sill,  bridge  building,  to  decide  what  kiml  of  structure 
hould  be  put  up.  tlvey  f.s.|  Miat  the  object  ttiey  bave  in 
view  will  be  fully  «»-ure.t.  The  iv^ssrt  of  tbe  Coinmis- 
V.*rk  (or  afr|Tovai  l 


sion  ha-  lee.ll  -ei'lt  to  Sew 


I  at  hea.1- 


2     :  •"««,  ..f  rxtea-lv  mill  eights  along  As  -i.vsin 


U 

IS 


ELl-CTRICITy 


the  La 
.■.umnllrtnte.1 


Komi  tit   l.o   Ki.tuTRii  TowHia 
Tnladar  Iron  l*niu|atnv  "ill  binndi  tlss  .ity  of 


The  Elgin  III.. 
H»iiiv  win  iiiniba  ths)  ■'ity  of  K.ai.ldu 
Lac  with  f.wr  towers  to  Illumine  ihc  cit,  with  chs-lri. 


BufTslo  

Lletralt  

Ctucagii 
Krte 

Wilisilagit*  . 
Jeiaey  I'llr 

Newark   

t1tsvelai*d ... 
Philadelphia 

Troy   

Ml.  Unus  ,.. 
CI* 


I'swtueliel 

Lowell 

Lynn  

Fall  klver 
Hull.  Enalau.l 

l.l.,r|M^  .,  " 

Berlin.  Oeenvsnv  IsrJ.tTIl 
Dresden      -      .  Sltl.DWI 

lls..il..is».   -  3WI.STI 


IU4.I10O   :,.issM««i.:h:i  praki^ta  ^.i  .si 

linooti  .vV.'Matf.  ttn  r.'7.4.w.oi  t  ih> 

,"<!<k«i  :ir<i«-J.»ii.s«c.  r«.v.«ih,:i.  I  i.' 

  T75.WXV.aMI  X^WkOO!  I  si 

44,000    l.:»*4  -rr.jmi  uh.404  -3  .1*J4 
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light. 

1'xiiKRoai.i'M.  TKLKimsrit  ami 
—The  wliv.  of  tlie  .National  I  n 
t'onipauy.  I'bllndclplua.  fo»m  tie- 
tbe  llelaware  River,  weiv  i™tssl  on  the  ad,  and 
the  «ii.nvH*flll  character  of  thn  test,  il  is  belleviKL 
will  induce  the  city  <sium-il  to  adoig  the 
underground     win'     for   lighting     tbe     city  In 


•t  ground  Elis  trh- 
iihllc  hulhllng*  to 


RAILROADS. 

Co»BOLtn.*.TIox  —The  Johct  K  Indu 
HicteA  Irsliana  railissld  compankfw  wen'  c.u 
«.r.  the  :wt  inst.  under  the  name  of  Ihe  J..la.t.  I 
Wrwtern  Railpaid  Coni|*anv.  with  »  .-apital 
•  l.OOD.IgKl. 

Mr.XH  as  lUll-WAVs.  -The  Mexican  gioviiimeul.  on 
the  nus.rl  >.f  It-  englmaim  that  tlie  risul  tins  Iswu  billll 
according  t«.  tire  iHHici^ssi.ai  granted  the  company,  has 
al|..ws.l  the  Mexican  Natioml  Kailnsid  Cum|siiiv  to 
oi«eii  thirty  milsw  "f  is«s.l  pi»t  ...mpletssl  rrom  Rio 
trraade  waith. 

SoHTHK-iiTEivx  Kailhoau  -Tlw  craislructitai  of  the 
Northeastern  Line  of  the  Eilaugcrsyslam  will  lie  pushed 
forward  very  rapidly,  as  the  contracts  provide  tbat  UN- 
read  must  be  completed  within  twelve  mouths,  includ- 


,  r^(..^.„,»  to  llie  i,i<~cnl  -vstcm  which  will  uieloiibt  n* I  must  I*  compleltst  within  Isrln  months,  in 
i&ra^  'rS'lhJS  hi  uSSrity  over- a  dr.  ,  «««  tk.  bridge  sen-.  Lrke  ^«^<*»_  The 


uewe.1  effort  to  lmug  tlw  uulhur 
graphic,  telephone  and  ehstrii-al 
'uergr-aiml      B*»ton.  also.  Iras  < 


Htdk  Park  Water  Workm  — Tire  .saitract 

for  the  completion  of  the  tunnel  to  the  Hyde  Park 
Water  Works  ha- been  let  to  Kol.Uismi  A  Minor,  the 
contractors  for  the  shaft  and  Brat  ws-tiona  of  the  work. 
Tbe  truOses,  at  a  recent  meeting,  adopted  the  ordi- 
nance for  the  improvement  of 
Commercial  avci.ne  to  Btale 
cost  was  tltit.TS!!.  The  ordlnam*  for 
to  he  LaJ.1  in  Forty  llfth  atreet.  from  Orand  Isadevard 
to  the  lake,  was  passed.  Tno  esUmaled  .s»4  was  re- 
ported tibe  »lfl,  104  Hp 
ill  both  of  lliewei 
to  bring  up  tbe 


pr.slu.srd  bv  rJcclrl.-  wiies  will  probably  result  in  a  re 
.  .-..^  s.  r  .1  :iit_,  af  ylu1|,  or  ,,],. 

wires  now  there  tin 
ntburtarxl  the  con 

 in  a  large  number  of  slrVeU.  oiiVoiiditien 

that  all  telegraldi  and  telephone  comiwnio  !«■  allewed 
to  hire  ivax  .liable  s|a»-e  in  lie.  pl|s-s  at  a  rental  not 

"  iratn 


■MCHl  ii 


exceeding  bhe 


of  nmlnuiniug  tbe  wires  over 


lUtvL       In     Sew     York     one  on.lenvnain.i 

■torsi  l>>  live  Mayor,  |«artly 
the    hlnsl*   indicated  were 


itterori«e  hs- 
fisr    tbe  issvh.ii 

already  to.  full  of  aewel ,  wab  r  and  gas  pli«es  to  give 
room  It  Is  evident  tbat  the  time  has  otmie  for  stud}  ing 
and  utilizing  the  wliole  subsoil  of  Sew  York.  On  roine 
dekinte  plan,  lbs  entire  underground  stisset  and  park 
ai-c.annirslaO.ms  of  the  city  should  ho  so  i-atacombed 
thai  whether  for  pi|»w,  mnken  railroads,  rw  other  pur- 
llw.y  can  la'  liad  on  pro|>ei-  and  iui|*ii  Hal  terms, 
'  e  stris'te  of  the  masta, 
cii*wl»eces.  wtrrw.  railways  .r.el  other  otrtarUL-tions 
which  now  help  to  take  away  from  many  narrow  streets 
tnelr  sunlight  and  air,  or  clog  the  free 


isiny  has  purchased  property— ten  squares  with  a  I 
front^lnthe  Third  District  of  New  Orleans,  known  a. 
tbe  Levee  Htssun  Cotton  Pres.  for  a  de)st.  etc.  The 
,«-|.s>  («id  wa.  *W,0Ot>. 

AXoTMKn  CHKAOO  RaILboaii  — Tlie  llauvUle.  Otnev 
«  Ohio  River  Railroad  Iras  etTected  an  entrance  to 
Chicago  over  the  tracks  of  the  Chicago  A  Ka»tc  -. 
llll.e.S  RalltsMld. 

A  Thib«  Roi  tk  A.  mass  the  CoxTi.NE3IT.-Ths- 
iiet.ti.ai  of  th»  Texas  A  Pacific  with  the  Kouthern  Pacilu 
Hallway  at  El  Paso  has  been  made,  giving  tbe  third  .Ik 
tlnct  route  acrosa  the  continent,  Tlie  line  was  f.rrtunIK 
opened  for  through  traffic  on  Sunday  morning,  Jan.  I , 
w'b-n  the  Itixt  paawnger  train  left  St.  Louis  for  San 


|sa*-s, 
and  in  such  a  w-ay 


Roaii.  — I^rge  .]Uautitrer  of  raiuoait 
jmuluted  nt  Helton  fur  Uie  extension  of 
the  Santa  Ke  to  i.,:„|.w.-.  Railrotul  camps  are  thick 
from  a  mile  below  town  to  the  end  of  tbe  grade.  Work 
men  are  now  gathering  at  tbe  Lsunpasas  River,  prepar 
atory  to  commencing  work  on  tbe  mi  I  mad  trrrdgr.  - 

CmcAiw  Crrv  RAit-aosn  Stcs  Ks.-Tbese  slocks  are 
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for 


Hinted  lit  810  asked  for  North  Division  City  Railway, 
on  Railway,  f 

The  trial  trie 


L  tor  Went  Divedon  Railway,  81< 
Sou lii  Division  Railway. 

Gi.rrH.iRD  TcwirEL  —  The  trial  trip  through  th* 

Tbo  time 


St.  Gotham-  TvninL  —  Ike  trial  trip  through  th* 
HL  Outhard  tunnel  was  highly  iuwoisful.  Tbo  time 
«wpM  In  th»  puan  of  the  train  wu  Bfty  minute* 
wis  wav  ttnn  tnirt>  -tnree  toe  utoer  wa> . 


AND    II  ARBORS 

TUB  Umttt  MiaataaifM.  —The  United 
hare  received  im(nict«ociR  to  t*tft»j 
wort  on  the  pruuooed  dam  at  tbo  outlet  of  I*ako  Wmw 
Lia^mI^i  ImnnMtaUtty.  Appropriations  (or  the  wort 
were  nuwln  by  Congress,  during  thr  last  wwioil  hii<1  Hit' 
oat!  prwcdiiiK.  tilt*  whole  aino-int  being  l.tnio 
Tli*  iUiii  i>  to  rise  to  a  height  of  about  four 
abater  Is  rel  of  tbe  lakr.  This 
I  out  timber  and  other 
trunsfvortlng  men. 
MiiriiUtfe.  tools  nnd  uiiiA-h.aery  to  the  sjound.  Actual 
CviittUuc-Uoo  will  comnwnc*  as  mkmi  an  the.  |m  mores  In 
tbo  .imng  and  I>c  carried  forward  rapidlv.  Mr.  Charles 
Vanxer  u«u  been  amijpwd  by  Ma;.  Allen' to  th..-  iinmedi- 


*.»  ii  r.-w  ..,>.. v.  tin.  low-- 


winter  will  be  cnttsamed  in  getting  oui 
material  for  t^nurtructkm,  and  In  I 
aupulie*.  tools  mid  machinery  to  ih- 

COttittUCUOO  Will  mOUUeiX*.  IU>  hOOdl  Of 

the  spring  and  he  carried  forward  rap 
Wanxer  lias  been  a«igt«d  by  Ma;.  Allen  to  lb'.-  iinmedi- 
nte  charge  <>(  operations,  ami  wlih  a  party  of  tweW* 
men  ha.  already  departed  for  Uie  lake  wltt  the  lengthy 


LABOR  AND  SUPPLIES. 

Pcdduuui'  Hthi kk.  —Thar*  at  prospect  of  a  general 
strike  by  the  poddler*  in  tbe  rarions  rolling* inills  in  the 
middle  district  uf  Pennsylvania,  extending  along  tbe 
HiasMieuauiia  Hlver  for  nearly  •X»  miles,  unless  their 
<miplu>.n-*  mlvaixNi  the  witgv*.  a*  demanded  by  the  pud- 
dlen,  wbo  are  now  receiving  $4  BO  per  Ion.  The  in 
crease  asked  U  50  ueuta  The  demand  fur  higher  wagut 
t»  based  ou  tbe  steady  Improveioeot  of  the  Iron  trade* 
which,  tba  puddinra  aay,  wan  never  In  better  condition 
In  tbe  State,  tbe  supply  being  Inadequate  to  meet  tbe 
demand.  All  tbe  employe*  of  tbe  Lochjel  iron -Work*, 
an  ex  tens,  vv  wtablhbuie.it,  are  .-usalrtke  fur  mure  pay. 
end  those  nf  Bailey'*,  rolling-mill,  hi  Harrt-burg,  liave 
informed  their  emplovert  that  if  they  refine  to  grant 
their  request  they*  will  strike  in  two  weeks. 

WauBh  Paid  fob  Dioojmq  Coal.— Lsttrobe,  Pa.,  to 
cents  iter  0*000  lbs,;  Litigu,  Mo., «"»  cents  per  bushel; 
KiUaniitg,  Pa.,  V*  rents  per  -J.-i-H*  IW  ;  Myerwlale,  Pa.. 
44)  cants  per  sf.UOO  lbs.;  Cloartield,  Pa.,  ft*)  rent*  per 
S,UU0  lba. ;  Oenrgca  Creek.  Md.,  86  eenta  per  t.XlO  lha  ; 
Bevler,  Mo..  Ticefila  per  buabel:  Riehmoud,  Ma,  *'< 
oeuU  i«er  t.n.k«be|t  Wsshington,  Pa.,  H  cents  per 
bushel.  Mi>nangabiiLa  rvgUm,  4  oents  i»»»r  bitsbef. — 
Coat  /rude  Journal. 

Buhtoh.  December,  IW*I.—  The  anrfarftigned,  with  xn 
experience  of  uver  eight  years  in  the  testing^  aud  in«]»et'- 
tloo  uf  cemeuts,  i^^tfiiJIy  o Iters  his  aerTicea  to  those 
wbo  may  require  timui.  The  tesUitg  of  Portland  ea> 
ments  a  specialty.  Win.  J  Condon.  74 Tremont  wtreet, 
room  l.V  lieferences:  Henry  M.  W igfaunan,  Cttv  En- 
gineer, of  Boston;  Kliot  C.  Clarke,  Priu.  Asst.  Imp. 
wwerttga,  of  Boston. 

Csantjrr.— The  iiresent  market  prke  of  Haylors  Port 
land  i-emnnt  in  Lot*  of  too  bh4*,  to  ►Jist.llMr  uuauUtU-i  i> 
"   and  1-srtsg.K    (wftce  b,  at  iM 


&  Penna>  lTania  road  to  Wotfsburg,  this 

font  Ga  mMl 

A  Nkw  Texas  Railway  Extkhprihc.— ArUdei  of 
lucorporntkm  hare  been  prepared  «»*d  i  oartera  will  he 
secured  within  the  next  two  weeks  for  another  gi^auOi- 
ratlroad  ont»rpn»*e  in  Texas,  to  be  known  as  tbe  t  ■ulf  & 
Pacific  road,  to  run  from  New  Orleans  ria  Dallas  to 
lsleta,  near  Albuquerque,  New  Mexico,  and  form  a 
junction  with  (be  Atlantic-  &  Pacific.  It  will 
run  from  New  Orleans  to  Kahne  Rirer  via 
Opel-jusas,  a  dlsUuuv  of  iMO  miles;  then  to  Dallas 
per  the  Texas  Trunk,  absorbing  that  road,  a  dks- 
taisoe  of  &Y>  miles  ;  thence  north  w«t4erlv  to  the  bound- 
ary of  the  Ktate,  In  Bayley  County,  a  dMance  of  400 
miles  ;  thence  ria  Fort  ftumner  to  lsleta,  in  the  rallev 
or  the  Bio  (iramle.  The  entire  length  of  the  hhu!  will 
1,  IIJO  miles.  The  road  wit)  be  iu  three  feftarate  dt- 
vtsioiKs,  the  Louldlana.  the  Texas  sod  the  New  Mexico, 

nil  there  a  III  be  tbr«e  *eparate  boards  of  directors.  It 
Is  prnpoasd  to  capitalise  at  the  rate  of  il>\000  per  mOc. 
making  tbe  r*toek  St »Ua5o,000,  and  bonds  at  the  same 
rabi  will  lie  issued.  The  road  will  he  operated  by  three 
different  cs>tmsink<s>,  Incrirnorated  under  the  laws  of 
Isjui'Aana,  Tsxas  and  New  Mexico.  It  will 
be  built  by  a  in:  instruction  company  formed 
under  the  laws  of  New  Jersey.  The  road  is  backed  by 
ansae  of  the  strongest  banks  and  ca|4talfaits  of  New 
York,  Philadelphia,  Boston,  and  Washington,  as  well  as 
Europe.  It  is  intended  to  make  teen.  D.  E.  Hiekles, 
Identified  with  Part*  capitalists.  President  and  ex 
Governor  TbrwktiiurUHi.  of  T»-xai<.  Vke>Pn.«idsnt. 
James  (I  Btalne.  e»-Hj*aker  Randall  and  hu  lirotb*.r 
Robert,  tbs  HeUgmaus  of  New  York,  the  NWtaraam.  of 
Boston,  ami  others  of  national  reputation  are  intere»t«l 
In  tbe  project. 


between  Tlaxcala  ami  Santa  Anna.  The  different  tines 
from  Vera  Crux,  *ta  Mexico  to  Acapulco,  foe  which 
mnceash  -  us  hare  Unn  granted,  bare  been  cons' 
under  the  presidency  nf  Mr.  Prida  — AVer 
Acaytiaa. 

Th*  work  of  instruction  on  tbe  Central  Railroad  In 
tbe  state  of  (>eretaro  is  delayed  by  tbe  warcliy  of 
crews-  ties. 

The  /^I'fereser,  a  |»iper  iwiMUhed  In  New  Isirsdo, 
aavn  that  the  Palmar  &  Hut  1 1  van  company  is  tcrriblr 
arf«srted  with  {irovuaoiialitv    The  name  Mexi<an  Na- 


on  the 


a  expend  »loO,- 
the  hall  to  seat 


jcvatoR  I'oMPiSV.— The 
LVmipany,  8t.  Paul.  Minn.,  >»' 
:tl»t  ult    l.'a|iital  f'T*>  i*H. 

Locatijio  Party. — Tbe  furrfjlng  cnrpH  of  tb*  tlulf, 
Colunulo  «t  Hanta  Fc  Railway  I  nm|iany,  utxtvr  Major 
Rankn,  wore  about  Su  miloa  wnttb  of  Aiiciiibfi.  T^x.,  on 
the  SOth  alt. 

>'itw  Drill  < 'i  i. —Tbe  Reulcblrr  Drill  LVmipany,  of 
Itrlli'rillr.  111.,  rapiial  Hark,  taMOO:  int'onwralorN 
Henry  Keutrhler.  <»worg«  A.  Wil«y,  aiul  J.  D.  Keul- 
ehler. 

Siw  Cm;  IIall  — It  baa  been  ratal  to 
Oia^.ir         city  ball  at  Indianapolia.  t 

Thr   Apbtib  I'APITOU— Tile  new 
at  Aumtln.  T«..  I»  to  he  HHtl  feel  hi^.  . 
3WI  in  defitb,  the  wirenth  highest  lanMln*  In  tbe  world, 
anil  the  lecond  ill  tin-  United  8tatca 

New  SMJU-TOO  PaociBia.— The  Eureka  Hinetting 
Coinuany  bail  U-en  inconaamted  at  Elkhart,  IoiL,  with 
a  uapiur  "lock  M  «^,<llll),0tX(,  to  U<A,  .m  a  larRf  wale, 
an  invBi.Oon  hv  a  Mr.  Brevier,  by  wlili+i  lie  tlaloM  to 
he  able  to  extract  all  the  precious  metab  front  lha  niont 
relMiUiou.  ore. 

New  CilKPAJtlCH.— Cfanrtm  have  bean  fllnil  at  Auatin. 
Tex.,  for  tbe  Ikerattir  H4ree4  far  t'vtupanv,  capital 
•lock,  »Sll,UUl;  the  Awtin  A  l  eatral  Tela.  Coal  Oom 
nany,  capital  ito.k.  »S60,U(XJ.  I-r™lii..nt,  Kraiicis  H. 
Forater;  V'we-Preaiilcal  and  Ueneral  Manager.  R.  H 
Swamxiurti  Secretary  and  TrvaMirar.  Austin  M.  Robin, 
sou.   Tba  Texas  Tie  A  Timber  Preserving  Company. 

of  prmersing. 


tional  is  prm  tsonal.    Tbe  bridge  over  the  Rio  ( 
provisions  I     The  sUtii  .lis  f 
■ng  is  provlHlnmal- 

Keoi  l.»a  trail-  haw  , 
the  Cltyo*  T 

Til  y  value  of  railroad  pnifaTtv  in  Texas  is  c&i mated 
at  ilStl.OOO.OOO.  Over  l.liiO  mil»  of  railroad  have 
been  built  iu  Texas  within  ttiu  la»t  twelve  iiK-utlvi. 

£xoii«rrr  Creht.  aith  hk.  Italian  force,  is  now 
luakinj:  Ule  MIIh  nt  the  crowing  of  the  liarcltas,  and  with 
the  exception  1ST  about  I  mile  the  construction  of  the 
New  York,  Texas  and  Mexican  rued  has  about  IS 
miles  ready  for  tire  altd  rails  from  thl*  city  .sistward. 

Track  -  layino  "  will  begin  In  earnest  in  a 
few  dav.  between  this  jsiint  and  Fort  Worth,  and 
before  the  1st  of  March  we  confidently  expect  to  hear 
th*  snort  of  the  iron  horse  at  our  own  doors.  Work  an 
the  railroad  has  proKt>*v*»*d  lapelly  of  lute.  The  grad- 
ing between  here  aud  Kurt  Worth  is  nearly  completed, 
ami  Mr.  Morgan  Jones  has  niorrd  bis  forces  north  of 
Decatur  and  will  soon  have  miles  north  of  here 
ready  for  the  iron. 

TtIR  Southern  PaciOc  is    now  completed  40  miles 
east  of  iu  junction  with  the  Texas  aodPaciUc.  and  is 
building  tt  mile*  a  day  biward  Kan  Antonki,— Kl 
Tim**. 

Jahbm  A.  Marlix,  locnting  engincr  of  the  Ijttle 
Rock.  Mississippi  River  A  Texas  Railroad,  has  locatssi 
thst  mail  through  to  the  ejtate  line  in  the  north  t  " 


irth  |aru>  .l 
I«i»ne.i  U. 


llty  lr. 


CONTRACTING,  MISCELLANEOUS,  ETC. 

Thr  Tbjxity  A  HAiti^r.  O'RXasi  Railway.— Work  on 
this  nssd  from  Trinity  station,  on  th*  Internauonal. 
has  tieen  greatly  delayed  Oinnigh  v,ant  of  men  una 
material,  (hie  hundred  ami  twenty  teams  and  nearlv 
MX)  men  are  engaged  «i  grading  Th-  nmlractor,  s  ' 
they  will  have  grading  mm  Tnnlt; 
by  June  I  next. 

Htkrl  Raiiji  nx  Tin:  Si  xttlct  Ra1usoai>.— .Between 
Houston,  Texas,  and  Columbus.  >*}  miles,  the 
old  iron  of  tbo  Sunset  Railway  ban  been  replaced  with 
steal  rails  except  8  miles,  which  will  tm  replaced  as 
soon  as  workmen  can  do  it 

Line  Located,— The  engineer  corps  of  the  Sunset 
road  have  returned  to  San  Antonio  to  report  the  lora- 
imT  the  Columbus- LnOrange  Branc  h 
Bsitnip,  a  distance  of  V4  miles. 


 1  of  the  New  York 

Court,  General  Term.  Just  handed  down  at 
i,  dispose  of  *veral  Important  litigations.  Une 
is  that  of  Charles  A  Diuk.Mk,  respondent,  Against  the 
Mate  of  New  York.  The  State  authorities  awarded 
Isauolih  a  contract  to  build  an  addition  to  tbe  State 
Hefurmstory  in  Elmlra.  That  contract  •■>  canceled 
br  th*  State  before  the  work  was  performed,  and  the 
contractor  sued  before  tbe  State  Board  of  Andlt  to 
recover  damages  therefor.  Tbe  Board  allowed  him 
R8.VUUU  Deputy  Attorney -Oeneral  Haggles  apcswliil, 
awl  the  General  Term  has  alllrmed  the  award,  with 
costs  against  th*  State. 

ATTKmixu  Brirrry. — Riixtalii,  N.  Y.,  Dec  ;».— A 
temlBi'  ntem  h  has  been  created  by  the  discovery  of  an 
attempt  to  bribe  certain  aldermen  w,i>,  |i.. sk  .  each  lo 
rash  through  tbe  Intercepting  sewer  job  at  tbo  last 
sesssoa  of  tbe  Common  Counarof  I  MM,  in  the  interest 
of  a  contracting  ring.  Tbe  sewer  is  to  abate  the 
nub-nous  Hamburg  Canal  nuisance,  anil  the  cost  w  ill  be 
from  Ri.MKVgjt)  to  n.iiWl.WK)  It  looks 
If  the  case  will  go  to 

EeaT 


aim  uunniiiv.  sou  lilt-  iiw,t  w  ill  ue 

I.mm.tRlO  II  Ji-jki  verv  much  a. 
tbe  (irand  Jury,  and  a  number  of 
s  ami  poiitirssnn  may  get  into  a 


TBI  AantMCAX  Oricx  TRAXnrr  H,  s.  ( '.  •  — Tin-  cum- 
pany,  which  ho|se  to  revojutiunise  tbe  isism-carrvini: 
trade  of  the  world  by  building  domed  steanuhips  which 
will  cross  the  Atlantic  in  leas  than  a  week,  was  char- 
tered In  Boston  on  tbe  last  dav  of  the  year  just  gone. 
Capital,  «^,(XKi,(KKi.  aU  taken.  President,  Thosuas 
Darts. 

Drad.— Th*  St.  Ixsuis,  Texas  A  (tuli  of  Mexico  Kall- 
roud.  (imjivtad  from  Marstinll  to  Sabine  I'ass.  it  is  said, 
has  died  a  natural  death,  and  parties,  holding  claims 
against  it  are  running  attachments  for  all  property  tobe 
f i  sand  to  secure  themselves. 

Kkw  Railway  Tfjrolom  Southciuv  I'kvvsylva- 
MA.~('omm«ncUlg  at  Wheeling.  West  Vs  .  the  crsvl 
road  extends  In  a  southerly  dlrertsou  to  Waynasburg. 
tbe  county  scat  of  ttreen  County:  then  runs  directly 
east  to  Uniontown,  Fayette  County:  then  curves  north- 
east to  Connellsville,  where  It  Is  intersected  by  a  new 
road  running  down  from  Pittsburgh:  it  then  nasses  on 
lo  the  Laurel  Hill  mountain,  which  it  cruraee  In  Homer 
set  County,  near  tbe  Westmoreland  County  Hue.  and 


John  F. 

Thr  Trxas  A  Sr.  Lot-is  Railroad—  The  surveying 
corps  of  the  Texas  A  St.  Louis  Railroad  reached  (li'veai- 
vDle,  Tex.,  on  Ui«  3Kih  ult.  from  Dallas,  and  will  pnv 
osmI  at  once  a  ith  the  surrey  to  Sulphur  Springs. 

The  CiitriRivATi  A  St,  Iatubs  Air  Liite  Railiuiao 
Comi'axy  has  been  Incornerausl  with  a  capita]  stock 
nf  1,1 »  «.'.  It  is  prorjosed  to  construct  a  line  of  road 
from  East  Hi.  Liuii,  to  the  Wabash  River,  at  nr  near 
Palestine.  Aim,  a  liranch,  commencmg  in  Emnghani. 
running  northwesterly  to  a  junction  with  the  Tiiledo, 
Hurluigton  A-  St.  Liuis  Railroad  at  or  near  Holliday,  in 
Shelby  County. 

Hoitueahtern  Railhoao  Goasur,  Our  mall  from 
the  City  of  Mexico  brings  us,  m  the  Tico  //epuWio., 
some  points  of  llitorest  concerning  Mr.  Huntington's 
,  Mexican  project.  Th*  (liamber  of  Deisutles  has  ap- 
j  proved  the  modifications  made  to  the  contract  entered 
into  between  the  Executive  and  General  John  B.  Fria- 
ble, last  June,  fur  tin-  ixmrtnictlon  of  a  railroad  from 
the  Rio  Or* ode  to  Uie  Cltv  of  Mexico  and  to  the  Pa- 
cini*. The  route  »not  yet  fully  determined.  Two  routes 
hare  been  surveyed  by  Ma  J.  R.  B.  (kirsuch,  the  chief  en- 
gineer of  tbe  road,  and  one  of  these  will  bo  followed. 
One  runs  from  Pledras  Negrat.  through  Monclora.  Sal 
tlllo  and  San  Luis  P.,tosi  to  Mexico  :  the  other  goes 
from  Piedras  Negras  through  the  rich  Istguna  and 
Naxas  counlr/  to  San  Luia  The  branch  to  the  Pacini- 
may  leave  tiie  nutiii  line  al  any  point  on  it,  ami  the 
.-.•nipany  will  also  Is.  rs-nnltt«l  to  Isjild  a  branch  to  the 
Gulf  of  Mexico.  If  the  lilst  mute  Is  followed,  it 
seems  as  though  tbe  mad  would  almost  lavraltel 
the  Palnser-HaUtvan  narrow  gauge  between  Sal- 
tlllo  and  San  IaiIs,  unless  tbe  latters  route  has  been 
changed.  If  the  Naxas  Hue  s>  taken,  tbe  Huntington 
mad  must  proliablv  go  to  or  near  Durango,  when*  it 
will  •  l  nke  the  Central  Paul  Tbe  Dc-isirtincnt  of  Public 
Works  has  directed  Us  insiss-bir  of  the  Central  lln*  to 
rejsirt  whether  nr  not  it  la  in  a  cotstlitlon  to  be  o|s*oed 
to  the  public  as  far  as  Han  Juan  del  Kio.  1IH  kilometers 
1 1  Is',  miles)  from  Mexico.  It  Is  stated  that 
the  Central  will  lie  completed  to  Queretani  by 
Mav  1.  More  than  l.tXX)  men  are  employed  in 
!  widening  th*  cut  through  the  Nochlstongo  Pass, '  doubt- 
less to  obviate  the  possibility  of  land  slides,  A  Cali- 
fornia company  pruttoaas  to  construct  an  intoroceaiilc 
railroad  across  the  republic  uf  Guatemala.  It 


turn  of  tbe  externa 
from  LaUrange 
lUiished. 

Little  Falls  A  Dakota  RAti-noAn  — Col.  Pish, 
chief  engineer,  has  completed  the  final  survey  and  loca- 
tion of  this  mad  through  to  Little  Falli.  There  is  con- 
siderable beavy  work  to  be  done  iu  grading,  and  there 
is  already  a  large  number  of  men  at  work  throwing 
dirt,  and  more  will  be  located  as  soon  as  posalble.  Tb* 
lin*  u  about  :t~  miles  long. 


Tie  Co*rT*RAr*T.  —  Messrs.  John  D.  Lylo,  of  Indianapo- 
lis, and  Horace  Scott,  of  Louisville,  at  the  firm  cf  John 
D.  Lyle  A  Co.,  were  in  Hauk  Centre.  Minn.,  last  I 
looking  after  tbelr  Immense  tie 
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Bcartneas.  -  Culdniin.  Minn.,  Is 
share  uf  railroad  sxcitentent:  surveyors,  c 
makers  and  business  men  are  the  make  up. 

New  Cocrt-ikjise.— Fond  du  Luc,  Wis.,  I 
Used  for  plans  lor  a  $o.\000  court- house. 

RsumjrlyM  Srwrrk.— Bids  for  cleaning  the  sewers 
and  street  basins  in  lSrCJ  ranged  frmn  IM.oUli  to  t!)0.- 
000  :  tbe  contract  was  awarmd  to  Bernard  Makln  at 
* 11,000. 

Stoee  Cortract.— -Th*  foUowing  bUla  were  received 
for  the  Soldiers'  and  Sailors'   Monument  at  Burtalo, 

N.  Y.: 

Mitchell  Qratilte  CiMiipaey    .  ..  -  

Samuel  KlUoll,  New  York  

New  England  Uranite  Conipssy  : 
Ho.  1.  Westerly  granite,  ltbisle  Island 
No  !•  uiiini-y  graiute.  Massas-hn-wtu.. 

Xa,  A  Uak  HUI  geaatte.  Mala*.    «&» 

No.  t.  Walerfin-d  ursoJle.  CVsnaevls-ut  ..  .  tl.OOU 
IlLnsdale  Doyle  (Iranste  Cis-n|tsny  -HliSiS 

Mount  Wsalo  Oraalle  Works   tfi.MA 

GnvEKXMEirr  Cortract.  — -At  St.  Louis,  Ma.  th* 
contract  for  the  iron  dour  and  window  fraaw-s  and  the 
iron  wainscot  for  tbe  new  custom-house  has  been  award- 
ed to  Messrs  Kartli'M,  Hay  want  A  Co.,  of  Baltimore, 
for»«»,HI«.\ 

A  City  Withoit  Crxhit.— Halieax,  N.  S..  Dec.  3uJ 
—A  crisis  has  been  reached  in  the  city's  financial  affairs, 
which  have  been  in  bawl  shape  for  wane  time.  Tbe  Hal- 
ifax bonk  stopped  tile  city's  credit,  ami  th*  council 
•  to-morrow  to  consider  h-iw  iai.isxi  coupons,  ma 
to  be  pdd.—  r/iKvion  Ilaiea 
New  (IrERA  iioisE.  Dallas.  Texas,  is  to 
now  opera-house.    Plans  are  being  drawn. 

Gradixo  ux  the  Texas  a  St.  Locih  N.  O.— B 
Johnson,  contractor,  parted  through  Texarkana  on  the 
SSHh  nil.,  with  twenty  teams  from  Miami  I'lra-wut. 
Texas,  en  route  to  Pin.-  Bluff,  Ark  .  to  l**rm  work  on 
th*  Texas  A  ML  Ixsns.  Narrow  Gauge  Railroad. 

Broker  Dam.- A  dam  at  East  Greenwich,  K  I., 
brake  away  on  the  night  of  the  1st  lust.    Loss,  *HO,000. 

THE  I'nii'AUii  '•  ("lUS  "  Tlic  contract  was  awarded  to 
James  S.  Dunham  for  the  uve  of  a  tug  to  ply  between 
the  shore  and  the  crib  (his  wluter.  th*  conaideratli in 
1  cent  for  keeping  the  boat  in  readlnoss  and  ttttHQ 
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Ludlow  Valve  Mfg.  Co-  CHAPMAN  VALVE  MFG.  COMPANY 

  MASl'KACTUKKBS  OF 


Offlco  and  Work*: 

CU.  u,  \k\4  RIVKH  HT..  uid 

or  to  aa  vail  AVE. 
TIIOY.  N.  Y. 


Steam,  Gas  and  Water 

VALVES  &.  GATES. 

FIRE  HYDRANTS 

WITH  or  WITHOUT 

INDEPENDENT  VALVES. 


ALL  VALVES  AND  HYDRANTS 

vnuruunD  wrm 


BABBITT   METAL  SEATS 
^VT^SO,  FLHK   HYDRANTS.    MOM-COM08IVE  working  parts. 


THE   BEST  IS  THE  CHEAPEST. 

JENKINS'  PATENT  VALVES, 

i. i»i>-.  f.iuiw,  Angle,  4'herk   mid  «  r<.a«,  h«Tf  »•  Ureind 
John*  «r  i  •  «ii  M«*|a.    Warr-inte*!   i  i-  tit 
Tor  RlMiu,  Umm  or  Water. 

JENKINS'  PATENT  PACKING, 

in  tshn-M.  «uk«i.  Hint'  nc  l  Wubrn. 
Itl'BHKIl  VALVJX 

for  ll.it  ml  t'.ild  Wll«r.    Abo  all  kind,  of  Kutib.  r  fio.nl.  lor  XM*a*<«l 
PurpomL 

.1  R  N  K  I  NS  UROS., 
71  John  8u  New  York.  104  8tidW  St.  Borton.  Man. 

S.  MA 


General  Office  and  Works': 
INDIAN   ORCHARD,  MASS. 


TKKAJti-Riw'H  Omc« : 
77  KILBY  STREET.  BOSTON,  MASK. 

A.  Ea  Xi      \V  O  R  K  &UARANTKKD 


R.  PATTEE 


Son.!  fi»r  Hrlor. 


WOHKH!  holvdkk 


HH. 


<fc  CO., 

HOL  YOKE,  MASS., 

ROLK  mOFBIETOKD  AXI)  MANtTACTUHERH  OF  THE 

HOLYOKE  FIRE  HYDRANT. 

THE    MOST    RELIABLE    AJTD  DDEABL 
BTDBAUT  MADE. 


Warr»nt<Ni  not  to  freeze  in  any  climate. 


IV  i 

M  il  dripa  two  inihcw  below  the  Bottom  of 
main  pipe. 

For  farther  information  ad  dram  the  Mannfaotorer. 


Crown  Water  Meter. 

ADOPTED  BY  THE 

Department  of  Public  Works, the  "eddy"  straightway 

2STEW    YORK    CITY.  VALVES 

NATIONAL  METER  COMPANY,  * 

JUHN     Ul     KlLLlYi      rreSldefll,  ATOWBCMJAlllWnBBlACHWERY. 

51  Chambers  Street.  New  York.  *m™  *         ^ACTORIHC  COMPANY.  WATERFORD,  H.  Y. 

PEET  VALVE  CO., 


THE  HOWE  WATER  METER  CO., 

V '  :  i  -  i  ■ :  <  •  i  l  i  1 1 .   Now  Hampithlrr. 


(WpUiiab*.'r.  1R81, 
Mil  AX  STtX'K  OF 


.-..-,1  :u 


00.060  id 

♦0,000  •tart*  of   $10  each,  noo  iww- 

fcbl*.   Tbr  000Ap*n>'  |jorWia»»Ml  the  m*Ih  In 
t-rr*.:  Iti  theO  H.  MCMMUfit,  the  Ullo 
Im  ui>i!rfp«ji«l     Tbo  Han  Watts; 
<nu  Ih  without  dauht  the  tiuwt  i^rfrt'l 

Mint  -Jin I ilv  |||f MtlOH  «f  kiwi,  firvlliiut 

in  All  fipi^i  i*l  pattrrn  »iet«-m  In  lb*  M 
lowing  tin iMHtwit  potato: 
HIMW.lrfTY.  DURABILITY,  CHEAP- 
SKA*    ■,B8<H.lTRKUKFrMl>|  KRi  >M 
t.r.AKAflK.   A<  WRATK  RKdIS 
Til  A  TION  ami  db  linp<»*IMIIlr 

to  vet  out  of  it  pair 
ii. -.m  i  and  maa*jp*rs  of  water  *«rfc» 

il. -I  to  IncjtltrM  inlu  Ih-  niTiU  i.f  lh. 
'•I  i  i  ra  tehfort*  adofitlaac  auy  txb*j  pat 
lern,  when  thrr  must  be  convinced  that, 
.'i      i  ly  *if  Pflwl  p>i  ■* '  i  it  i  ii 'J  '  (Tf*cl  1 1 1* 

BjMJg   if  hit-  Mi  PfllMVl 

I    .     HlR  ANY  SVMHKR  PROVPT 
LY  riLLKU. 
<.Virr*i»(»  nnkriice  solicited .  F»U  pstflfctjlnrs. 

Wllh   <1       rlpUvt*     IHIIIIIlKlt'l,    ftlf  fl|Mll»?«l  IMI 

  SW  A  t.IMlTtn  A MOl 'NT 

\   -T  H  K  nm  HALE. 
New  Y  iui  Omc*:  KWT  Rl'ILfHNu, 
1«MH  F.xi'hatiKK  PI**** 
Bo*rro*  OVftCa     M  LINCOLN  STRUCT 
H    K.  KMERKON.  Hev.  and  Treat. 
T   I  i:  IT'-.       C.  H.  BAco«.  8tlpt. 


Maxiufai-tim  i*  r.f  >*.*r.  •(r. 


STRAIGHT  WAY  VALVES 

roii 

STEAM,  WATER,  GAS, 

ETC.,  ETC.,  ETC. 

163  Albany  St.,  Boston,  Mass. 

Send  for  Circular. 


BALDWIN  LATHAM'S 

SANITARY  ENGINEERING. 

Price,  $3.00. 

GEORGE   H.  FROST, 


Hont  |m«t  |<aiil  by 


METROPOLITAN    IRON  WORKS. 

tmluct,  Nf*  Ytirh  rltr. 

FOUNDERS    AND  MACHINISTS, 

FOOT  OF  EAST  118TH  ST.,  HABLEM  BIYEB,  H.  Y. 

auiirvirCrrvufui  or 

FIRE  ffORANTS,  STOP  COCKS, 

MILL  WORK.  NAKRTY  ROILKKN.etr.  ' 

Otir  Talent  lntpni^o.1  F\r+  llyilrmiit  ta  <ct*n»-ilee<1  KQ9> 
t'RKEZINd  lia*  aanpl*)  'i*teT  way,  *linplf,  rvtlalrlf  -»*-!«•  VMVC 
.Irainin**  ual.  i  in  •  .  utrtotutelr  0>iwilCi>  vnli«i.  Hullt  With 
•neelal  toola.  tr>;h  ee>.-i  ed  Ukn  nil  ami  wltlanir  cnifH  Inter- 
iMiaiitr**nti|f  in  jill  liw  ii  |.arU,  ami  lltt*>il  with  *■«  mu*'U  r-arv  *.  ia 

l,...,-.,.^,!     ,,,,  it:J     «TO  fk     ul     DlOl     ■     --^        WMQ|  I 

A-»«*>-iaIt)-  of  Water-Works  Fum-v* 

We  an*  pcvpar»J  r<>  rurniHli  Hfdrauta,  ail  «tie*  ami  xlyleti, 
Impni*»-il  84mt  <"i>rka.  from  4  Uv  to  id  Id  diameter,  at  lowt-a 
\  wWm  flrwt-cla«t  iriK-kmao-Ki|>  an.l  mate>Hai. 


Goog 
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AKRON  SEWER  PIPE  COMPANY,  AKRON,  OHIO. 


For  quality  we  refer  by  p.-nuu«on  lo  the  f<>l- 


Mr.  W.  H.  BRADLEY, 

Supt.  Sewera,  Buatrai. 


Mr.  E.  S.  CHKSBBOl  ,JR, 


Mr.  J.  W.  ADAMS. 


Raw  York  City 


X  Y. 


Mr.  J.  REBBEBT  MHKDD, 

Lair  Chief  Engineer  Provident* 
Watal»«uk«,  Provlileme,  R.  1. 


H<  »STQi\  AGKN'I'S. 

R.  A.  BRICK, 

MMmmM  or 

Cast-iron  Pipe 

water  and  oas, 

lamp-posts/special  cast- 
ings AND  FLANGE  PIPE. 

Offl.s...  H*  Liberty  HIrrrt.   New  York  thy. 

mrXllRY  OFFICE.  fKU'TH  \MRnV.  N.  J. 

MELLERT  FOUNDRY  &  MACHINE  CO., 

I.lntltcd, 

i  H'oi  Jbi  fcit<tMi*ttrti  at  Heading,  l\t.,  in  lH4H.\ 


AKRON  SEWER  PIPE  CO, 

AKRON,  OHIO. 


STANDARD  AKRON  SALT  BLAZED 


■  in  iff t  i*  Tit  Murav  it  iuti  round  /  ^J^ 

A  foci"  for  talc  of  Standard  Akroa  Kail 
r.lacad  Wrwrr  Flfr,  In  mil  I*.  |irl»ol|ial 
Cltlra  af  ftjl  I       J  daw.. 
For  fnnkr*  Information,  »'l'lr-«« 
D.  L.  E"3.  3n:'y.  Aire  a.  Ohio. 

FISK  K  «&  COL15MAN 
1 


Mwsr*.  W.  S.  A;  ALFRED  EUEKTON. 

Knjrinwr»  in  charf*  of  Parka. 

Albany.  N.  Y. 

Mr.  W.  If.  WILSON, 

YonkmWafcT-workR.  Y'onkrr.,  N.  Y. 


0.  HOWARD  ELLKBS. 


Department. 
Chicago,  HI. 


IIaiikv  I*i|w.  Hrmnrhrw.  Yal.i*.  «n.l  llvoraiita.  Retort..  I  

■■'<■  Tin-  Improved  4  Mnada  Tiirhtn.  Water 
M  hr.l.  Ma.lilurr\  nod  vutlntrk  for  Fiiniam,  Rolling  Mill*. 
nrl<  j. ml  N»»  MiIIh.  Minim,-  Pump..  IMriln.  ,.ic.   r-.iumiiu.  lira,  k 

9         1. 4111  kOillflKH.  HlC 

omcEs  i 

Irrond  nnd  t'krauul  >lrrrl>,  Hradlua,  Pa.,  >....!  71 
Pl»e  mrrrl,  *ew  York  f'Hi, 


MANUFACTURERS'  ACENTS  FOR 


4  GAS-WORKS  SOPPLIES. 


HI    VIM",..      IK.IN  U..UKV 

Wrought  1  .|«i,  Tut*.  ami  H|M-ial  Wiw*  of  every 
A.   H.    Wr^BAl   *  BK»., 

<  .VST 


FWAr,    VAIVB  1WAH1 

VALVKK  AND  HYDRANT*. 

tar-  Kpeclflonllun.  fix  IUd»  Sot*lte.l  a»l  Enllmnlea  at  Coat  on 
ail  Kniclr»*rio»  Work  In  Iron  id»en 

PANCOAST  &  TARR, 

ft  Fllll  HNrl  ......         H     i. hik 


A.   H.  McNEAL, 

BURLINGTON,  NEI 


7*2   WA.T1£«  S'J'HEET-. 


BABCOCK  4  WILCOX  WATEE-TUBE  STEAM  BOILER. 

Adapted  for  all  ,"rpe««.  Bare  from  Hi ploalona. 


'  UUK  II  .  I'  lii  liar  bvMNiil'R  MFU.  CO  .  Xr«  Vol 

iiavi  jui.n  i  n  a  iVi,  niiu.ii'iriiiu;  ir.oKi  ti.  r 

XltiAR  IIU'IMM.  i  ii  .  Uro.klin.  V.liUi  II  f 


•v.i  II  I'  l.v  IIAKRI*  >v. 
Ij*  CAHTHtl  A  m>RM.l: 
m;vihik!*en  *  weichf-Rs 


vii  r  in  iiik  .it-  sri'.i  vihihV.  rAi-i,n  tit.. wiiroinatnn.  wi 

nil   I>  l.y  FTT'IlKBAkFI: 

M|i.  ri»    S*itli  IVnil.  It.il. .  anil  hnnrlmU  of  r«brrr  la  all  kto*.  of  ho.. 


R.MIITAS  VVIKll.KN  RI1.IJ 


Jrr» 


«•,;  OMl  H  P.  Iijr  STTI 
..I.  ..f  ,«l..r»  In  all  ktori 

Tian  .10  IL  P.  la  -.MIOO  II.  P.  «•«*,   IVnlriuilal  IxfotlUin  Medal  aaaid.  '. 
tM.llrr  fur  lilirhnrt  n^itium,  ami  efrt.Vn.*y  oa  lent. 
II  UmlTMtr.t  l  ir.iilao.  aii.l  ..tb,  r  ilr»1ml  In/ormall""  |in«nntly  furniil  imL 


BABCOCK  A  WILCOX,  Engineers, 

SO  Coartland  airrrl,  New  York. 


WARREN  FOUNDRY  &  MACHINE  CO., 

works  at  Fmuimnmm,  v.  j. 
New  York  Office,  I  S3  Broadway. 

CAST-IRON  WATER  &  GASPIPE 

FROM  TWO  TO  KORTY-KIOHT  INCHES  MAMKTKR. 

AIM.  all  sizes  or  FLANGE  PIPE  for  Smsr  House  aii  Mine  Wort 

BRANCHES,  BENDS,  RETORTB.  Etc..  Etr. 


MULTIFOLD  FILTER, 


WITH 


JET  WASHER, 

WILL  FILTXE  THE  WATEK  8TJPPLT  OF  THE  LARGEST  0IT1E8. 

*RIU  TU^IRRO.RY  THK  OIJ) J»rrHOD  OK  HAND  FI1, 


I'r-'TwIa  itaraairr  of  animal  anil  »««*».!■  mailer  hilo  t*l<r^  awl  Ihe  ooi 
.]urnl  pollulloa  ofUia  walrrl.)-  tbXnlacay 

KAS1LY  <  LE.VNKU  AND  ALWAYS  IN  A  OONUITION  FOR  EFI*EtTlYE  WO 
HS  NBWAR 
NMKltCt.  HTREKT.  NEWARK.  X.  J. 


JAMVX  *.  MiaiaK,  ,'nwlili.nt. 
llENJ^wis  rHKW,  Trra.ur.t- 


JAMr>  IV  MI'  HIXLiiN.  hrcrfl.r. 
WX.  nKXTON  ^«|*r1nlmilrn' 


M  vHrW  U  MKM.  Cl- 


Cast  Iron  Gas  and  Water 

LAMP  POSTS,  FLANGE  PIPES, 
And  Ceneral  Foundry  Work 


R.  D.  WOOD  &  CO., 

Philadelphia,  Pa. 


Cast-iron  Pipe 

WATER  AND  OAS, 


LAMP-POSTS. 

Mathews    [anti-freezing]  Fire 

Hydrants. 
Eddy  [adjustable]  Valves  ana 
Gates. 

Jonval  Turbines  Duplex  Patent. 

Digitized  by  Google 


CAST-IRON  GAS  and  WATER  PIPE, 

Valvea  and  Hydranta,  Flanged  Steam   nd  Pump- 
ing Pipe,  Arteaian  Well  Pipe.  Sugar  Houae 
CaatinR-a.  Betorta,  Flltera,  etc. 
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THE  HOLLY  WATER -WORKS, 

FOB   CITIES   AND  TOWNS, 

OKFKR   THK   KI1U.OWINU   ADVANTAGE*  : 

IV.  Amuur  of  macnlatfcv.  iwirv  reliable  Inac  an>  ml 

aafiuruaru.    Thr  (^iadro.pt*.x  Kntftw  Ik  four  uitta»n*adt*nt  trng-li 
blow.   Slmultom-oo*  faJlon*  of  all  In  prajrUrail,  imi-ojchl,. 


I  film    cunipnur  into  lb*  main*  arotdlair.  m 
iwrrrolr  or  atiUnt  fifm  i*  htjrbl;  waaUpful  aurrfkiw 
uontaUnallv  rwrtl 

;,|,lv  K  i,  K 

jawaj 


II.  EnBui*-*  aiuontaUnallv  nvulatad  l»y  WlUr  or»w«urr  In  tlw 
m*im.   Th<-  .iipolv  l>  |mi;tvrl?  xomnril  bjr  the  drroanu  V.  Ki,«lor*  may  o.  oorrated  on  ta<  rooi,.-.iin<l.  low  pmwarc  or  iSnlof 


III    Itelitrra  powerful  nr.- rtreaum  rllromlT  from  tro*  hydrant*,    big*  pn-a«in*  princ-lolr.  <*•  rhanir^l  from  our  Ui  taw  nlhrr  with 


VI,  Higtilnity   Orer  HrJ.oeo.ooo  ft.  Ita.  par  100  lb.  .,<  «••)•■ 

iloo-l  uuuoi  Kninile  IS  hour*'  lot  wilhnut  •tluwnrjrjr*  At.  r 

»*»  >••*><)  duty  1IBTI1,  fUnxhamlon,  S.  T.L  .VU1H.IW  fv  1  > 
■,n<!0,«>u,r»Jlom  i^mWI  ft  .  «.«'.•  r*r«l». 


*■**•  fmni  diiWI-**-  to  Off 


hi  flnrt  omt,  rwnnintcal  In  aiarntMianci*.  thoroughly 


IN  SUCCESSFUL  USE  IN   NEARLY  ONE  HUNDRED  CITIES  AND  TOWNS.  INCLUDING: 

tnf.ll  V.;  Ka.Tanviilo.lnl  ;  Ih-nwr,  Od  :  AtbuiU.Ua  ;  luilauiapnua,  luA  ;  Oilulubua.  <)  :  DufTalo,  X  V  ;  Murllartoii.  Iowa;  Baawur.  M«  ;  Hay  PUT.  Mfc*  :  ru»-h*wl..r.!»  Y, :  KWi.iiln*.   N  V 

»aa»vln>,  lo.l  ,  Auburn.  N  v.:  Dm  Noum*.  Iowa:  Dayton.  O  ;  Rookfonl.llt.:  Blwrbaniuia,,  N.  Y  .  and  ouam. 


Fire  Hydrants  with  We  or  Doie  Frost  Jackets  will  and  without  MepJeit  Gates. 

V'ldmw  for  part  I  ruler*,  circular*  anil  pric*  M,  lit*  uuuturtuHuntrft, 

THK    HOLI.Y    M^IVTJKAC'TITHIIVO    CO.,    L<)CKP()RT,   IV.   Tf . 

C.  fi.  HILDRETH.  SECRETARY,  1S7  BROADWAY  (P.  0.  BOX  1372).  HEW  YORK. 

no-law*  ■•■M  Broadway.  New  Yor*  JlMax  T.  CtiaBiM,  Omni  VV.oa.ni  Na  1 1  Hi 


Pw  BawAam.v  Bau.Co 


tr^tl. 


.  Major  M.  |.u  LaBalle 


E  W  ER  PI  P  13  I 


KN1»    F<)W  I'KK'KS. 


-  BACO^'H" 

HOISTING  ENGINES 

RAILHOAKH. 

MINKS,  CONTRACTOR*. 

gl  AKrtlCS,  HTEVKIrOKEK 

rriooe  nniJ>Eiu». 

PIIJC  DKIVINt. 

COPELAND'S    WIRE  ROPE 
COPELAFD  &  BACON, 
85  Liberty  Street,  New  York. 


STEAM  TRAP. 

WHAT  WEl'LAUa  POM  IT. 

I.  ItautoBiiUWuydlKlinrreaUlhTair, 
•o  that  nonr-  nan  an-uiuulal,'  In  lav  trap 


any  >4C-k 


It  la  uolwKe*.  uadrr  all  tirvMmir*^ 
:l.  It  will  Wlirr   will,  «u*li  Imiin 
tbal  wat#*  turn  awrcr  accumulate  In  tl 
connecting  nfp**a. 
i.  It  will  dn»:bar*i>  mjtalmt 

in  •:. ■■  I rui 
It  will  ■ 

41   It  1m  Hm|4c  In  Un  c*xMtn.L'U».  at*H 

"•Ml*  lU-i^Malllr*  t**t  cAMIItlllf, 

AtXrr  rxlilltltloQ  In  Hi**  n-4- m  tmir  t*t 
IIik  >Uf«»rliw(t*  Ch«r*tAlt4r  M- en»i»i.-> 
AHMttriratiiMi,  \m  owii^Hiiiw  with  other 
trap*,  thv  (tirlte  Ki«t4VJt>  Tr«|.  wax  pur 

itktjs  Rnjri^Ttm  w  m 

«r»M.  Bo«.,a.  M>»  Km.iI  f,.r  On-ular. 
A.  ALLfcS.  Aarnl,  1WI  l  iberty  «t.,  N  T 


OF  ANY  rOWH   AND  VTVLK. 

DOUBLE  AND   SINGLE  CYLINDER, 


JOSEPH  EDWARDS  &  CO., 

412,  414  and  416  WATER  ST.,  NEW  YORK, 

MANUFACTURER**  OF   ANDREWS'  PATENT 

ES 


PUMPS  & 

HOIS 

T 

IN6 

of  rrwn  ion  u.  IHI.OOO  callow. 
Will  pan.  from  30  lo  «l  par  wo4  of  coal.  ura.H. 


Aur   Amoarnt  ol 

J.  S.  ML'NDY 

»  Hallraaui  lIMlh,  NKW  ARK,  J. 

TliAUTWINK'S 

CIVIL  ENGINEER'S  POCKET-BOOK 
w 


1ST 

i  >nc  »n»nni».  Idnvo  .mil  [«••>..  tu>*.  ITtlt  «!«»•    Prii»,  *r-j.0tl.   r««it  by  mall  on  rwveipi  hr 

GKOKOK  B.  r'ROST.  Tribune  Bulldiii*.  New  York. 


Computation  of  Earthwork  from  Diagrams. 


Vol.  I.-Tjnit.  Hi*? 


.-rialCw.  s.«o. 

For  liali-  by 


III    Two  Volumt'ai. 



UBO.  M.  i  ii  civ  i    Nrta  Varfc. 


JAME8MAR8HAtLo.CoM  WYCKOFF, 

Franklin  Foundry  and  Pipe  Works, 

MANUFACTURERS  OF 

V.ae,  Water  and  Oil  Pipes, 

•ji]?-' "v '-^^SSSS^  KI.MIRA.  NEW  YORK. 

Worh.,l8tr»,l0th.  20th,  and  R.llroad  8.reet,  UUBWHmm  or 

PITTSBURGH,  PA. 

™-r^:r-r*z^"~  wood  water  pipe. 


SEWERS  AND  DRAINS 

POPULOUS  DISTRICTS, 

l«y  Julian  W.  A<l«i»»,  Himiklyn,  V.  \'. 
For  »al^  b> 
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RUST    &  COOLIDGE, 

t .X.I  \  KKUs  AND  COSTHACTOBS. 


PHCENIXVILLE    BRIDGE  WORKS, 

CLARKE,  REEVES  A  CO., 


SUBSTRUCTURES. 

3?1  3**  3f>  niid   to  t;r«nnlM  Hlc.rH,   11.1  p.-j»rl».»rii 


KEYSTONE    BRIDGE  CO. 

A  OOTTUKH.  /Vraidraf. 

J.  W   VANDEVi >BT.  Tmuurrr.    I'.  U  KTR< IBKU  Aim.  lo  Pml.     A.  1).  CHI 


s...  im^,o.      /     \  \  /  \y  \/  \/  \  /  \  >/  /  \ 

tj  1  M  N  N  NAK NlAr  1  U 

F.ltRY   M,.        V  KNtilNKRIW  AND   HI  ILUKKK  OP 

«  IRON  BRIDGES.  VIADUCTS,  ROOFS,  TURN  TABLES  ETC. 


C  8.  BV  BRIIXiE  OVER  TMK  OHIO  R1VEK  AT  ILNl'lNMAtl. 
Refer  M  •  reeonl  nf  .vrer  !!0  n.llr.  of  l.ri*t«  and  rnutarti  bullr  .r*i.tWfc«W  I. 


ml  jmimU,  (he 

ILLUSTRATED  ALBUM  mailed  an  receipt  of  7»  cU. 

WILLIAM  AT.  (Boon  Mi,  NEW  YORK.       410  Walnut  SI,,  PHILATIKLFHIA,  PA 


BOSTON    BRIDGE  WORKS, 

D.  EL  ANDREWS. 


elructurei:  mAiuuViurc 


BUILDERS  OF  WIWn.IIT.IRON  BRIDGES  AND  ROOFS. 

Office  :  18  Pembkrton  Square,  Boston.   Work*  :  Cambbjiwrpobt,  Mam, 


Addreee:  KEY8TOHE  BRIOCE  COMPANY.  Pltt.bUrBh,  Pa 


v;,  Passaic  Boiling  Mill  (XTSw 


4A. 


PATERS*. 

RAILROAD 
AND  , 
HKIHWAY 


r>«t*.t«. 

1ttrn  tablei, 
Derated 

K.  R  Be. 

WATrs  u>oke,  iTe.id.-ot 


W.  O.  rAYEKWEATHER.  TreaHiir.r 


r.  A.  LKKRS.  BHkHtr, 


DETROIT  BRIDGE  AND  IRON  WORKS 


CENTRAL  JBRIDO-E  WORKS, 

General  Office  and  Shop,  at  Buffalo,^.  £  ^  ^  ^  op   New  York  Office,  52  Wall 

STEEL,  IRON  AND=INS^BB=  ffiv?^» SR??p^VURN'TABLE8'  ET° 

UEOROE  H.  FIELD.  ''•  V.  X.  KITTRFIHiF    Kltt'lTM)  HAYES. 

KING  IRON  BRIDGE  &  MANUFACTURING  CO.|    WROUGHT   IRON    BRIDGE  COMPANY. 

CI.KVK1.AND.  OHIO. 


Wroughtiron  Bridges 


BALTIMORE    BRIDGE  CO. 

Long  Bpana.  Hl»»  Vladaeu 


C  II. 

OFFIl  K  AND  VORKH,  CANTON,  O. 

TORONTO    BRIDGE  COMPANY. 

JOB  ABBOTT  rVW-|  iad  rWr«  Eaftaerr.    ABTHTR  B  LEE.  Vie.  FrMdent.    J.  n.  BAKTLETT,  Manager 

orrirR  and  wobk.ii,  


310  rr.  otax,  IB  rr.  aoA&vAT,  »r  auboiu.  om. 
unfMinm  ait.  vctlvem  or  *u 

wuodoht-iroh  eailwat  and  hiohwat  truss,  arcs  ait  awno 

ud  Lattice  Glrdarn,  Iran  Racfi,  Tua.TaUm,  Ina  Pirn  u4  TraatJa. 
Hare  over  THIRTY-FIVE  MILK*  "f  their  IKo:  IIKllMiKK  now  In  una  In  tareniT-arr  dlfri 
flUtaiaad  Canada.    I r.l.I'HTRA TKI i  ALBUM  and  re!  limited  sent  on  application 


Krnliirk,  Hlver  llrldxr.   I.rngth,  1,131  n.    Il.lirhl,  *T0  It. 

C.  SHALER  SMITH, 

?HITHJF,   TOITHANOE."   ST.    l.OTTIH.  MO. 


OTVIL 
AND 


I  of  llwi  <xin 

•nbi,  in  cuhlo  rmnli.  o(  nulroad  etcaraUani 
and  tmhantmrnt,  tiy  Clarrfxy  Pull^n  and  C 
C.  CTiaadkr.  <1»ll  Easln-rni.    Iti.t  J  ■ 

Thr*'  laMf-t,  whtcli.  In  a  maauwilid  form, 
hare  been  much  u»]  by  Railroad  Kaaiiiortit  In 
rarrjiti  parti  of  iSr  cotuitrr,  and  tun*  .i.idily 
incrcowl  In  larnr  imonr  Ihnn.  bar*  rt'i-fiuly 
been  roUectod  and  pisbUihed  in  a  reriw*) 
rnlart*.  I  forsn.  They  are  palcnlnle.1  on  Hie 
lut.i-  of  (be  Frbiin'iidal  roraialA,  and  irlve  tin- 
amt  iraulu  Tnn>  oo«nblo»  la  an  — 
d-a-ree  ibe  a"  J' 

~    "I  '  ' 


Kit*  t«r.it*<,  nnmi'- 'tn*iT  ihhaii-i  pnni 


rvn  a  tt  a        Ci-mtirv**oiiMivrnr«  of  apfillcatVon : 
LACAV  A-     ruclflty  in  imIdc; 

An  *>cc«arB-r}*  tinu-Ui*«l1.v  u1*Mrhit*i. 
The  <IM*  rw|ulrrd  In  worklax  th«  Ukbten  mrt 
IIik  nattm  ordlaartlr  taki*n  In  <to»*  •♦orlloninK' 
Th«?  tftf-lf-.  hn-.:K  Tr--iv  ln«in*l.  orr  pr.Ti(rAr|  tn 

TWy 

IH 

to  one. 
Mr   A  A. 

At.  l.i~>tt.  To^  

wrltr*  iMn<r«mlnr  _ 

'  l^rivilfjii-lUrwrt.  KkiHTAl.on  n-rl  Eftilvilk 
tii«-nt  Vnl'Ji-*.    b>*  41«rvni**  Pull**,  atul  C.  C 
<  'handle* ,  or*-,  aotl  havp  been  f.ir  niurw  thmii  nLno 
runrn.  In  urc  apnn  Uil*  nulro*d  m  (be  KtuiiUnl 
jaji,]    ibrrtap  tabk's  «tw  ncvuni(e  rvtwilU,  tin?  uo»* 
T**»iftitl>-  urmaitwl  raft  In*  rmirdlly  wurtwl.  and 
*»'*   arf  .-aAf  (o  oMtiprvlirniil    I  (now  i»f  M  UbiX 
wpewior  or  cquAl  to  ttveni  in  xhrtm  panScQlan.  " 
(iEO    H  KRCOT. 
Tribune  ButkHnc.        York  City. 


MOOR  IRON  CO. 

wAvi-fA.-Tt  .  r  Mi  KiMtM  op 

IRON  WORK 

VIADUCTS,  HOOF  TRUSSES,  AXD  BUlLDIKeS. 

Wrought  Iron  Turntables. 


(°» 


HYDRAULIC  FORCED  EYE  BARS 


Spanlbmlioa,  fn.au  Railroad  CoaDpaniM,  Kaciaerra,  and  Contractor!  aaleitat 
will  be  proiuptlr  faralabad. 

PKICE  L1BTB  OF  BPECIALTIU  WILL  BE  EXIT  VtOt 


WORKS  AT  EDCS   MOOR,  , 

ON  THE  DELAWARE  RlVEl. 


_  }  eiiaiMbriiiii 
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MACDONALD,  President 
52  Wall 

York. 
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BBIDGE  CO. 

EDWARD   HEMBERLE,  Engineer 
Major  Block, 

Chicapro.  Illinois 


CIVIL  ENGINEERS  AND  CONTRACTORS  FOR  THE  CONSTRUCTION  Or  BRIDGES,  ROOFS,  VIADUCTS  AND  IRON  PIERS. 

WORKS  AT  TKKNTON,  N.  .T.    COOPER,  HEWITT  &  CO. 


PENN     BRIDGE  WORKS, 

BEAVER  FALLS,  PENN  A.. 


IRON,  WOODEN  I  COMBINATION  BRIDGES, 

R.K.FV    IH41*    WOHK    FOK    HI  ILBINU8,    KTI  . 


THE  WALLIS  IRON  WORKS. 

•lain  Oflilll  .....I  \«»rk»,  7,0,  II   and  IS 
Tii.rrl.  IMM,  J. r.ej  I'll),  !».  J. 


R.    F.    HAWKINS'   IRON  WORKS, 

SPRIN(iFIKLD,  MASS. 

Hucctawr  to  WM.  HOWE.  bTONK  A  HARRIS  and  HARRIS  Jt  HAWKINS. 
WOBKH   KHTAHLIBHKD  1*10. 

Howe  Truss,  Pin  and  Link,  Riveted  Lattice  and  Solid  Plata 
Girder  Bridges. 

Draw  HrklKf..  Tarn-Tabl<*  Holta,  I-.kii.k-.  Railroad  I  r.  u.  and  Switches 
BTEAM  BOILERS,  TANKS  AND  ALL  RIVETED  WORK 

IRON  AND   BRASH  CASTINGS.  BlILDINU    r'KOSTH,  KTC. 

R.  T.  HAWKINS,  Propristor. 

C.  H.  ■I'LUUAN.Sapt.  W  H.  BL  KRALL,  Englo-ei 


C.  J.  &  W.  S.  KATES, 
Engineers  and  Contractors, 

BRIDGES,   ROOFS,  etc. 

OFFICES.  MAJOR  BLOCK  143-149  U  Salle  St 
CHICAGO. 


THE    PHCENIX   IRON  CO., 

aio  Walnut  Street,        ■       -  Philadelphia. 


CURVED,  STRAIGHT  AND  HIPPED 

Wrought-Lron  Roof  Trusses,  Beams,  Girders  and  Joists 


ol  lhilMInc* 
BARS 


1  all  knvdaof  Iron  Franaltut  uaed  la  the  construction  of  Flre-I 
DECK  BEAMS,  CHANNEL,  ANGLE  AND  T 

curved  to  teaiplatn,  largrly  umxI  bi  Urn  coaatroctJaa  of  iom  Veantta. 
PATENT   WHOl U1IT-IBON    I  0)1  l  'i'^,    WKLDLKM  EVK   Rl KM, 

Mid  all  abar*w  Hard  for  Top  ud  Bottom  Cfconb,  PomU,  TW  Rij«H,  ntf  ,  fix  Kriiur**,  RaJIroail  Iroe, 
Street  RaQa.  Rail  Joint*  ud  Wrtiuif  luvtrua  Chalra. 
RKI1XKD  BAR,  HHUTUS,  ASP  EVERY  VARIETY  OF  SHAKE  IRON  HADE  TO  ORDKB. 
Plana  and  Sp*cUUaulon» turoiJwl   AdilrMa  .,.,.,„ 


CORRUCATED  METAL  CO., 

inonsr  BUILDERS. 

Office  and  Works,  East  Berlin,  Conn. 


HUtlJJNKft  or 

DOUGLAS  and  JAW  vis  Patents  Wrought  Iron  Bridges.  Roof  Trusses 
led  Iron  Fire-Proof  Shutters,  and  Ccnernl  Iron  Building. 


KNISELY  BROS.  &  MILLER 

(Lata  A.  KN1NKI.Y  A  CO.) 

SUte,  Tin  and  Corrugated  Iran 

ROOFERS. 


MANUFACTURERS  OF 

GALVANIZED  IRON  CORNICES 

ASt> 

THE  HAYES'  PATENT  SKYLIGHTS, 

Ti  and   7  l    \\.m{  JMaarwe  sir.-,  i,  <  Ulraao. 

Corrwp<iri«Jrno*  anllrirtHi .     Sf.tr*aal  attention  (mid  to  tanre  contractu. 


H.  C.  THAI  HUH.  CI,U  Katie**,.  0«O.  H.  BREYMANN,  laivr 

THACHER  &.  BREYMANN, 

SUBMARINE  DIVERS  AND  CONTRACTORS. 

 Ifiv".      all  H  *  SllhruiTK.J     ,        riOa-m.  Cmrarl  „»..,  Fo,|,I..J<.. 

ESTIMATES  AND  CONSULTATION  PROMPTLY  GIVEN'. 

|rn.BHI>hiMH  M'l  M  l.].  I TK1'  _»! 

nil.    houti      >,i\i.'«  i:li:vatiiii  hi  <•<  k,  h.i.i.uh,  .>ii.n 


BOOKS  FOR 

AT  THIS  OFFICE. 


SURVEYING. 


0II.I.ESP1E,  WM.  Jt.   PrJHicwl  Trrallar. 

on  Sunreyloir. .  -   S*  W 

HAWKS.  J   H.     Manual  ..f  V.  S  dual 

Survaytag   3.08 

CIXVENUER.  S.  V.   Method  of  I'.  K.Oorl. 

r^rveytoa*  .    S.AO 

DUNN,  J     C  H.  <\«.rt  IMCU.W  ou  Dla- 

imtol  Houndarlira.   1.00 

ST<>SK.  J  R.    Macuett:  Variation  >n  lor  ^  _^ 

MERRIMAN,  M  The  F*ur«  of  tba  EartlK  l.'im 
U  H  COAST  Sl'RVKY.  The  I'laav  Tool-  V  uo 
JACKSON.  L.  D  A.  A kl  to  survey  Pra.t«-»  !i  00 
i.  M   Fji^nwr».'Cn«itrB«orn   ^  _^ 


RAILR0AH6 

HAMILTON.  V/.  O.   Uarful  Infortnalmi. 

for  R.R.  mm  *3  H 

NIOH.IJI,  WM.  J.  Tbn  Railway  Uulldcr  2.0O 
SHI  NE,  WM  I'  Tbf  Fwld  FjikIhi^t  W 
UE.VI  X.  J.  B.   Fh-I.I  took  for  R,  R  Eo- 

■hwara  2  SO 

ORJSWOLD.   W.      Railmad  Kagiacm' 

Pix'krt  C'ompanlua...  l.TS 

CUEkMANN.  T  M.   Ral.niad  F.n«lB.«in.' 

ItacUua    1  OU 

SKAHI.KA  w.  h.   rwid  EmclorrrlBC  :i  00 

SIMMS.  K  W  Tn-a<liw  i.B  LmOInc  .  «,S0 
RICE.  I.  C.  F.iiraialliioauilFj>ilauikn»iil 

TalAia   7.80 

MORRIS,    ELWOOD.    M«a«rriiiTO»  of 

1JN 


HOWARIi,  C.  It  Eanliwoik  Mrusurallnr.  I  50 
WELLINGTON.  A.  M.     Computation  of 

K*rlli«H*rk  fnrtii  tlte^raiii  ,.  .'i  00 

<IRAHAM.  a.  J.  s.  A  Manual  of  KarU, 

■am...,   1 .00 

TRAVTW1NK. J.C     Eaoavalliion and  Kin 

baakawala   3.M 

TRACTWINE.  J.  C.     Thr  Itrll  Enpnu-r'. 

fniaisl  Book   ....  .'•oo 

VOSK.   I1F.1I    I.     R«on»l   f.ir  RaiJn.a.1 

EajrhMon..  11.50 

DAVIS.  J  W.  rali'ulalloo  of  Rallrokl  Ex 
juration  anil  Rinlwiikiiii'ttt  aod  Find 
loir  A,vrait>  Hani  I  50 

WASKI.YN  and  CUAI'MAN.  Water  An 
aljsla  A  lTactl.  nl  TrralW!  m  llw  Ei 
aiiiiiiiui  f  t'.'UiMi*  Wat.T        ,.  ...  S.OD 

NICIIill.t,  W.  R.    Flltratloa  of  Potatili. 

Watrr   l.SS 

JXUs.  OJ50.  A  Flr»  StrraniH.  A  I'mctl 
cal  R>«.k  R*f«crt>(w  ror  aU  aim  an* 
ImurvauU  In  tlic  L'ae  or  1'lsoharRV  or 
Water  iin.lrr  I'nrraun-.   1.50 

BAYLES.J.C.  Hnuw  Uralnajr"  anil  Walw 
S*i"»U-y  In  Cltlra.  Vlllama  ami  Rural 

n 


itui'iiiy,  s. 


Water  work«  for  Citle.  and 


IS 

to 
MM 


JA'  OB,  ARTHUR.  Oo  Uie  DoJkiiUuc  an  1 

Ojuunietlnx  of  Slorwrf  Ke^erxolni  AO 

NEVILLE.  J  llydmultc  Tables  cneftl 
cleota  and  Formula  for  Flnillna  thf 
DIxnantM  of  Water  from  tlrfllc«K 
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THE  CONTINENTAL  WATER  METER  COMPANY. 
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uwn  Mi-.ir  pkU-tit.  am!  1UAUU1A.1UIV  .  KTVAbrrr  rkr>-tj  «■!  NKTEHS  tut 
r.rrv  ••MfJInM*  itiifr.  nixt  girr  lirllrr  rii.r.tiir»-  fi-.r  iIm*  maw*  lh»n  .ay 
mli^r  WATER  KErEtt  I  •  iHP.\NY  hi  -.l.l-m» 


CORRESPONDENCE  SOLICITED. 


(tWIrr  M-H  '  "i-ktliiu'  I'm  ,  fhtu  Pm 
Kirrl  I'.  (.-. 

I-wVb  Ulll'ill    . 

Tin  ii  Tiihli--. 

*JT**Mtmt,  t*.  A.  livlUiim— It*.  Ind 
YultroiiMd  llvdro-it. 
t  ijl-iiinn  VftHI  Vaiinrxi'ti 


iMIi  H  t  g  (it..  Lofkport, 

irnkiti*  Kmu  x<-*  Yjm  • 
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KETCH  AM  S  CONTINUOUS 


X.Y 

ami  1  

!.,...,.    JiiIIiim,  Yi-rt,  V.  V   Ill 

l.sdlow  Yalti-  XT*  <  '•».  Tfii*  .NY    Ill 

v   i  .  York.  X.  Y   ..  > 

19551  ft  MM  ftTTft  Of.  W*»t*f.iri|  X  Y..  IU 

r»n<'oa*t  ft  Tarr.  N*w  York    K 

Mkt  |l  .  ft  <       n..h  ..k.  ,  H*m   IM 

f.w  \mlt*r„    U-l.*,  Hj»   ill 

»<■■!,  It  l»,  ft  Co.,  Pkil.t.i.  l|  J'  ■  r..  ir 
Ualfr  .Hrirri. 

CnUlUtmial  SYatVr  Mi-ki'u.  Ihiwtoii    vtll 

Hour  Water  MMrrdi.,  .urk  and 

National  Slr-ier  Oo..  Xaw  York.  X.  Y  

I  nKiu  H  iUr  Mrt«T  Cft.  VnfWiW.  Hw 

Haacoaai  ft  Torr.  New  Vort.  s'V  

Watrr  Whrelk, 

l^ffe*.  J*«..  A  lo..  X.  Y.  a*d  NnrillKflald.  o  ...  » 
\\he*i  i-.  mp.-r.  Se-ir-I.aadUic  and  D«-r>- 

|*ir  C'ariav  . 

U".-»r<-ni  Whi*H  Hrraf-erCo..  Ml.  MnuMI,  U  K 


\    M.rkl,    Journal    »■     I  inj  iln. 

Ull«l  I  I'lilllt1  tin*,  li.i-  Mi-,  in  •  .  I*  u  i- 
IUhr«l  #VW|  •k.nni.ii.k  ..i  KuiiM 
|«,  Trlbua.    BiiHdlnit.  Srvk 
V<»rl4  I  li i . 


a  mcdtiun  for 


111*  tiuilh  Tidunii*  of  thin 
•Jjim  to  1m>  what  IU  UUc 

iHiavroylrur  to  all  »li<  are  lBl«Tt«t>d  In  polillc 
work!  the^  Ia4*-«t  N»wa  la  rrdallon  U*  wurka  m 
litibllc  imitrtitHitwtir,  lH^lti*  on  Jau.  1 .  li*jrj_  The 
oftiiar  baa  baa*  Bm*ixa*fiiL  Kor  clirhl  vrara  H 
hft*  be^a  aleftkJIhr  advancliur  In  clmuailoei.  In 
the  namher  of  [|a  ailvrrtlftetneftila  ami  !■  ta* 
rlianwlar  of  iU  rotilr-uia  To  the-  prx>Jrxlorv 
xnifdiii«Hi>ra  ■  ml  nunnffrk  of  works  f«T  punbr 
vaN*r  ailp|>ty  H  t«  i«f  eaue^'lal  value  |U  itiluintia 
contain  MM  K««H*raJ  l&taillirecK-e  aa  to  w**ar- 
worka  Kiroji<cuil  and  ccuum'ted  than  tra  to  br 
foUDil  In  Any  otav-r  publli'atloti. 

IKinorthe  |M  *-»r  a  f«alim- of  ea|*t«-ul  In 
tereat  Lw-a  baen  mNftl  Tin*  nuhllcatioli  of  a 
wtftapnthatMlvft  "  History  aud  iftftUatlcaof  Amrtl 
KSKINKKftlN*'  NKWH  cntrr*  upon  llie  ninth  ,  cu.  Wfttcr  Work--  i.i  J  Jnme«  K  CrTftta, C  K 
year  of  Ita  e jifadvuer  uatder  the  moat  ei>ArxHirairtna'  ■  waa  br|rua  on  Nit* rli  •  tni,  an.l  Ka*  twi-n  nh 
i-ir\  juinain  ••*.  It*  p»Tnnu«nu  nae«l>  lacreaar  larty  inD*»nift»»J  aVisa  Tin-  nMHftUloai  Mill  in- 
of  cirvtiJatioffi  i»  niua-n  grwajftt  thnn  it  baa  r*t?r  vaniinund  ianH  the  year  1W.V  The  infortna 
>«r-«  hervtitf.ir*',  although  the  Kiih*T(plioo  |irln>  |  tlott  eocdalived  m  K  i«  i»r»vm--i>  ■*  h.i 
l»  ifmal*T.  Ita  a-lT»fflWtiir  tmtmnaict'  H*  lla  own  bulkier  and  ittan  i.  •  •  *f  wftiaM  «tork»  aanlN  amt 
Ituai  eztuhlt.  and  an  a  good,  aolld,  NubataMlal.  ,  aiuat  hft«r. 

and  In  <*v-t*rv  a*>iuv  dadfaWr  iiatn.Tinp*'.  it  In  not  llaratoforr,  «rlica  a  *at«?r  cotiitnltttH-.  an  ra 
esi-**Oad  ti>  that  of  any  other  r)am  jourbftl  In  jrlueer  or  a  wperuitetxient  Ka»  wanlt«4  lo  flnv. 
Uierouatry.  Tbe  jn«rnal  m  je-^-n/in-  wbervrer  oat  what  other  pwripl*  bavr  done,  it  baa  )<r«n 
It  l»  read,  awl  Um  hulaa-rtttera  *ake  il  year  awfwawMl  n>  gat  Dp  ■  H«t  of  ()«mmiouii  and  *etvl 
Mey   fi*v     4t.    WbV    do   (brtii  to  aD  th«  •  >  i 

Brcau-***  It  tell*  lh#«i  eiery  week  ,  nature  n(  aotne  rjn*-  to  miNwer  (hi 
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tlwy  lEftU.  . 

iuat  what  tb-ev  want  to  km  iu  '    Itraitia. « yea  and 
.and*  thai  are  in  coaataiil  training  for  ikte 
iter**!  «twh  of  tbla  paper  are  rw  i«i  tne  alert 
for  N>nte  item  of  lorm  that 
near  or  alar  off.  may  lie  luU 
if  a  yaft.r'1  induvlrr 


With  the  »oaupo  -."f  K*T.i\r.».aiM.  \i  »..  f  .1 
IftaHl  had  lMCflli  |.<He»e***  .11.  *l  M 
expenae  can  be«t.*iri|.  for  the  information 

IMMMiUr  d  rvailer.  '  «ired,  am]  an  km  hhkmhI  <>f  ireio<(ul  nawt 

reated  In.  and  the    he«idr~.  will  be  ready  at  h-nd  for  the  UtrliuK 
rannot  be  apprc-   mini  of  the  auttacrlplMin  to  ttie  paper, 
latad  alth.*ut  a  careful  re*U»a-  of  the  ratline      The  ratorrltdloa  price  h*  fnm  f-v-i  i.Aa*  iter 
IN  coo.lBgtoa  aWtti    »amweek  to  week  we   ...„r  |aayarn>  atrhHly  In  ftdvanci 
hare  arnttrveii  llie  dally  preas  t  row  flalvwdoo  ti        \ .  ,i -, 
Piwtlaaal;  fmn  Bl-  Haul  lo  Itlihjo  aid.    We  hftve 


PROFILE  BOOKS 

mii  Ueearried  la  the  Bettl  la  law  pocawt  iwr  umm!  bj 
IbridTtiv.  r*»il)  Wntlol  UV"-w.  handled  wHbimi 
i.-BFlitt,  readily  reCerrtsl  to  HIbrr  f.*  a  aeetloaial  ui 
•.-vntliiu.-ua  tU'«,ai)d  arc  tbt-  UUi-i  aod  t»e»t  ItMUi 
odprollli-  la  am.  Iktnfc*  or  flute*  A,  Il  and  wet 
rtr  aMM  la  |H  HhaTthJ  lenutL  •w<ud  for  rlerwiar 
Haaapla  Book.  gd.  KnaUiiwra'  Mat.-rlal*  uf  all 
dwrti.tioiiv     l^.nir  r.n.-* f    lu  ^imi-i  or  tu\i 

X  N«H'itim  I'aner*,  V  ,k*Merw«,  tVU  Hatk*.  It  «arle 
'\+*  I'mfllt-  rfcxifta,  rn>m  fMLr»i  *4  |daLe«.  Pratt 
IUK  Hapkirn.  la  xbert  »r  rulL  Yrurl«a  Ikutb  *Ji.l 
Paaara.  Hrrnt«M  vartHy.liMtl  a>""d-.  koa  urlee*. 
Your  nrdera  iMilivlteil 

CMAB  r.  KaTtTIIAM.IUilrY.4d  auiLCMrand  I'nw.f 
v;  and  vv  Xa*aa«  Xtrt^i.  Maw  York 

Copies  of  Railroad  Map  of 

Texas  may  be  procured 
at  the  Counting 
Room  of 

Tie  GalvestOH  News. 

Oriers  ky  Mail  Promptly  Fillei. 
PRICE  - 10  CENTS  PER  COPY. 

THE  SCALE  GUARD 


not  ruptured  rvenlhrnft-  in  «*ir  net.  hut.knowinr 
tbe  IfttMtr  tnv«dtei(,  *rfe*l  to*rTably  well  -at«- 
fled  with  .air  total  annual  "cftl«b."  With  a 
greatly  inerwued  aUff  of  apwlatantM,  anil  mor* 
Abundant  pecnaHarr  rewouroea,  we  fr-el  juMitteil 
rnrftdfuhdngln  "gri*ater  ei|»rctal»ouN  '  lhaii  ou 
«an<ooo'  temper anieni  hni  pHtwltied  heretn 
for*'- 

<iur  In  '  •-nu'i'M-t'i-iiig  iw-wa.    nrja.ltemw  i 

f  rth.  and  poloaWJU  ■»  OOaaiTllhr  nianupMnee-i 
of  thi.  >atrnal.  We  will  irive  •'«'  redrflent  dtinng 
the  year  ft  atarewwiow  of  well  aHrvted  r*l^""r 
•utijeils  of  InlraeMt  to  I  hem.  hut  the  Mftfi  »f 

■   '    .v  ■  ' 
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CLUBBING  ARRANCCMENTS. 


I'' 


1  ;  /Ae  rf.  iC-f.^mr-Lf  „/  new  Jiti.Ummfn-    .  if/' 
Ay  tmtrrprimr  ;  /he   fa»ae  nf  pr.ifriii'.M'i- 
i .  •■  i  •  i  -  ■  ■  :  thr   ..........  .. '.  «/  e-jri»»»-rr»  tit  fh- 

deW.  I*e  ttjjle.  .  fhe  •or*ffie>.  nr  fowa  olf  f<fe.  mi 
fitf  »*  41  r»o  W  p-Vlftrri.W;  theae  aiv  the  hvc 
and  nlaaiH  Inlenwtiiik' <ilhjeet>«  lli»a»  tha-  faMlf 
fitl  i  brtHQirllnA'  of  which  we  haae  our  future  woe 
if**.  Thf  picture  of  the  aiiiile_rwt.  totlworn, 
path-nt  and  |»"irli  javhl  riijrliitkrr.  opening  «p  ihe 
Ml  [ailhway^  of  cfvUlmuon  1"  ihe  renndetd  «g* 
oera  of  the  continent,  bt  e*er  In  our  naiad,  and  II 
»  a  gw*t  pteaaurw  to  tut  Im^  ahte  each  week  in 
"  pott  bfm  in  what  hla  brother  engitieera  art 
doing  all  over  tbe  eounlry.  F.NQIXKKftUHU 
NKWX  fa  hla  •>M'gauiiree  of  Inforuiatkm  Then 
we  rnjoy  erery  Hem  of  itmunctlog  lanWlmM 
that  cornea  lo  o«r  knowledge.  *•  rvwiiae  *  hat 
a  large  number  «.f  iheae  iiaeful  meukltara  of  ao 
carty -extractor* -ftre  oa  tbe  impatient  |>«k 
out  for  otur  we»-kl*  ndiuiiii*  of  general  tntelll 
geitce.  nntwtthataadiniK  that  aonvlntwft  we  feel 
oor  ear*  llngia  at  the  MDC.ilii|.buteatl*ry  eiprea 
MMiua  ludiibrtMl  in  .jtrr  nuradsertlaeiiiieniof 
BUle  pet  oonirari  thai  batltjev-n  Mihieu  i«pt-full> 
awav  in  ki|ikall*-Mt  type  In  the  nai'*d  ohta-wre  onT 
iter  of  a  country  t*ewa|»Bner 

It  iktea  wot  need  a  long  pr*Mpe«.tua  to  lell  .>ui 
rvadem  what  aw  projaaw  to  do  in  "Uiw  coin 
Ing  l»>  and  bv."  A  newspaper  lo  live  a%e»f  pro 
grvwi.  and  a  i<ouiparit»<n  with  tbe  rolurae  of  thre* 
veor*  agiv  when  we  c»tutnencr<l  puhl h  atpin  ii 
thin  .it  v.  will  »lemoo«trate  our  progrwwi  In  arwi. 
KatieTiug.  Of  f"«'».  w«-  expot't  to  IniproTe  it 
IH8J.  but  how,  and  lu>«  lunch  we  tnuM  h"a»»'  l« 
cm*  tint*-  tie\i  irau  to  (Iclertnlne. 

tKirMiitptetipllon  ITkce  l*»  Tour  t»ullars  In  ad 
taint-  For  the  vpet-lal  utdwoeiuedibft  m  buy 
brtokJl  <W  to  help  Increak*-  oUT  aulnrripUiwi  Ihd 
we  refer  to  .rvir  <tjhiniui  el-«ewherv  We  are  eery 
irnil-ful  f.^r  the  oootloued  and  llbi.rnl  »u|>|ain  of 
■air  reader*  In  the  pftat,  ami  M  All)  apare  no 
etfivl*  to  retain  the  eatue  Id  the  future. 

OEO.  H  FKOST. 


1882. 


In  oi-  ei  .  ■  ,f  ..    Mil.  »i  .so  tkiiUw  tui 

era  a«  mav  wmh  UiNultvcrlW  for  other  iierlialirabi 
we  offer  the  foilnwiiuc  tariua  :  We  will  aead  to 
ant  aitdreaa  EaaitccKBiiKi  Saw*  at  regular  huIi 
M  itntl-wj  price,  ft. lb),  and  Ihe  following  at  the 
•  dilfllonal  pelrea  flren  : 

Net 
Mat 

Atlantic  Monthly  .ffiffl 


i  ent'irv  MaiT>t-/in*i  XLV» 

Kr.nk  Lull.  -  llitiarrated  W^e-kly    :i  \V. 

•  if.  I. .  t  -  r  •  .1  ..Ma 
Harper    Magavdaw      ....  % 

n  ■  Weekly  IttS 

llariaT  e  Haxat-  

Harva-r*  Yiainft  l'eoplr  iweekryi...  Lff 
Upl«i».-.tl  »  Mngartne  ..  "i  t a 

I. Hi- II  -  M«imr  A.e 

|Ni|>«jla(  fU-leme  Monthly  .  ,  .....  t.'O 
Hi.  Nniudac  MagAriie*  V.to 
i.-ontal-'l  Ihe  I'm -  Llin  Iw-iiiuh  »'<' 

Van  N<elnut<r*  MactutiDe   t.OO 

North  AltatrrtOAU  Hrile*       .  t  INI 

Sanitary  KataTl— er  

Unilroad  OawMil  'new  miIw.<    :i  4*. 

\Yub<  Awake  .miMithlri   *-00 

twawaeft   .  .. 

AbnTt' mi  Architect  tKI 

Scientific  Amerlean   ttKt 

Iron  taw    a.?n 

PKHMlUNSi 


In  univr  L I  aiiiuiiaate jareaeul  auoaunbeta  (■•  Hi 
crraae  our  hat,  we  offer  the  following  indur*- 
menta  ;  Forerervnew  aubwcrijitloc.  mm  ua  we 
will  pay  On*  Dollar  Caih.   By*  mile  effort 

each  Milaprrirwr  can  set  hit  own  aub**-rtpiu»n 
free  at  the  «ame  time  that  he  awitdf  la  qinolru 
pllng  >air  led 


P«w. 
14  I II 
I  1*1 
I  I  II 

•-•  (Ml 

4.IHJ 
<  00 
I.UO 

i..v> 
xau 

R0O 

.Y00 
:igo 
Y00 

.".00 
YOU 

.!(«! 

430 
IU 
4  011 
DIM 

3/M 


ilti*  tn.fi.iiM.1.  k.  u.inc-  Ry  lb.*  '.».'  al  ihu.  thr 
eon(*vt..»crnr  lint-  tliuculkr  r*  ...iDbiurJ  »Hh 
thi*  Mffly  i.f  the  A.t  Nik.  ami  lb*  kw  nf  tun. 
In  ^vrrrihux  l-ir  llif  »ml».  I.i  tin.  m)i.,»..*t  a  mi 
i.i.*...r...M*t.l  Ih  i.i  1h-  nuvl.  I.  avoWi^I  r*nt 
|.Ml  pAiil  uq  rrc«llil  .rf  It  c^nt.  bj-  Arnlrn  lu 
flrAfllnr  lurtrunirat^ 


I II  F. 


COMMON    SENSE  BINDER. 

Palatum  Jvtv  S,  lnrn 
That  Iktu'ler  ad|aaaa  Itwelf  lo  any 


himta  uue  number  or  a  wbote  tolttme  with  «*m« 
fauiUly-  boltitiiK  tbe  pvaper*  aa  in  ft  viae  ftla.1  a> 
perfectly  adapi^l  for  filing  aud  bludm*  New» 
papera,  Magaxliiee.  IVrtodlcala.  Kheei  )luai>. 
Ptuiipldeta,  lneoirea,  Letlem  and  I-e-e  Tapwra 
of  crerv  deacriptlon  in  a  .Nanl  and  ItairaUantiAl 
manner  Prion,  fLfiO.  For  nale  by 
uearxr  A. 


Google 


Jan.  7,  1P82. 
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Books  For  Sale  at  this  Office. 

water  ggnu  ami  hhmnaok 

r  ANSIS!;.  Water  s„n,,ly  Fnjrlneerlnjt.  H.o. 
chub  HUH 

HVMHIK     Walrr  Su|nily   ..f   Cm.-  ami 
htm  IKHimnw  .   'JO  00 

0OIIES,  Water  Work,  for  Cltlea  ud 

 ..4..  4  l.tMl 


CORKIELD 


"i- 


Mhratloa  of  l-ortabie 


T,  P    Practical  brauglit 

|m   ...  Mi 

r.umiiKit.Tb«  iiunr  rttier.  nuinv  t<* 

calculating  »nd  aamg  P.mi|~.       .  lVmo,  (  ^ 

I.UiTaJI   A  Scheai.c  of  Sewage  Ud  Sewage 

f  miration  for  lloniary,  in»|»wl  for  Ine 
Local  1»<»H  o*  IIk.H1,.  »».,,  (-.per   1  00 

ROBINS.  IN,  Scwaifa  IfepoaaT  containing 
Information  for  sanitary  Aulmwiliea  nimI 
Soiiltflrr  Knirln'^". 'T.mii         .-UrtJi.     .  l.-'iO 

DENTON,  SaallAry  Worka  and  Srwag* 
nintatlon,  nyo.  paper     1.40 

MOSSoS.  The  Adnaurn  of  Hie  Seiauwle 


HEWERAOE. 

i.athax.  Baldwin  Raatuir) 

RAwTjNSON 


H-IUK1CT.  rAUnreaUo 
Ihr,  Pre|.n™tKin  of  IHt.tn.-i  Map.  ■ 


d 


nf  Hin«f.*  Mala  Sew. lay.  Dmlnatre 
ami  Walee  Supply 
ADAMS.  J.  W  tfeweraand  Dram,  for  Pop- 
uJoim  liiHirt.t.  EniliraruH..  KuUh  and 
Formula*  fur  tlx*  DioiabAi.an.  and  Con 
atructioa  of  Works  of  Sanitary  rjagv 

O  'RFIELI).  W.  H, " S.-erage  ..ad  Sewage 

Utuaaatwin   

Dwelling  Iluuaew.  their  Sanitary  Con- 
atnartt'.n  and  Arranrenir.1 
[►F.STON,  J.  R  Sanitary 
rHESCK.  H.  F.  The  Prlnclplra,  l'n 

and  LIT rota  of  Draining  I  a,-.  l> 
KiJPPART.  JMi  n    The  PrimildH. 

Prw.ll.-e  <•!  latad  Drainage  

WARINtl,  tiro.  E     Tbe  Sanilal 
of  L'tty  and 

Drainage  of  Houara  and 


w.  Heo.  paper    .  140 
UEN  MS.  I'm  tear*  Exiwrlanee  in  Work, 
of  Itileimittrut  lv.ai.ward  riHratloa.  Sep 
aralrly  iuud  In  CombfnntK.n  with  Surface 
Irrigation:  with  nnlen  on  tin.  i  hi  .  -  and 
remit,  of  Srwaav  Farming,  by...  paper  1.40 
TK.Ifntt'H     1-uouiv.i.tl.1    Sewage  System. 

iraiiOate.1  by  l>r.  F  Crau.  *ii>.  pn|wr  .10 
SlinNK.  I   .,  Sewage   Sy.lriu,  K...  ^ 

mRziES  Management  and  t'llluatlon  of 

Sr»ur.  agnail.  4to.  cloth  . ,  .Voo 

BIloWNK  WaterSupply.  Clam,  cluth  75 

BHOWNF,  Sewer  ci»K  IStno.  cloth  l« 

(JKIfcR,   KUI0.I  llTdrnuU.:..  K.o.  .  Mil  T.1 

■  Tt5  wr.i-l.iKK  p.irinoiu,«i  ..f 


llrala 


KOAIMi,  STRKKTW 


ANI»  rAVKMENTX 
UIU.HURE.  (IBS.  g.  A    ITacttail  Trtia- 
tlar  on  Ihr  CnnlnKVon  of  Road*. 

WrrHM  a»H  Pa.rmnito   *2  no 

BUIDOEJI. 


■  n 


SANITARY  ESCISEERINd. 

PIIII.RKIl'K.  AlUMloaa  Kinnar)  Ei«li.o..r. 

Intf.  »ro  17. ft' 

LATHAM.  A  OuMr  lo  ttir  t  .«i»tnml.«  of 
Work,  i^f  ^  wrrav.'  ami  Hirtiw  l.r.iioof^ 
wit).  Tatile.  tot  F«K.JbUtln«  Mm.  eakulii 
tloa*  of  tor  Knclnrrr  Sooood  edntun. 
»»o    ...KH 

LATIUW,  inn'Oom  Edition.  4to.  cintll  :l,00 


SHRr^^^'Th^ 


•  Hirrtntth  of  Brnlm- 

and  H-H.f.  • 
MERRILL  Oil.  W  E.  Iron  Trio,  ttrlil*.-. 

for  Rallroid.  

BL'KK.  WM.  II     Slnan   a   Hrtdcr  1M 

rk>  .f  Trtiwow   

WHIPPLE.  S  PrartlcalTrraluH 

Bulbllac  

Hl'MHEII.  WM 


lk" 


krrp  . 

an.fvr 


i.™ .... 

TOWER,  O.  B  S.  Hodrrn  Amrrk  an  Rnilr. 

IMMlav  

OREENr..  CHAf  E.    (lra|K.I.»  fo»  Eiu/I 


ltaij.iv  Hook  of  SI  rain 

Olidrra   

RAVELS  r.  A.    Htraia.  In  Traam 
-   A  ER,  U.  I 
Itill  Ii-jk 

CHAH  F.  (lra|*il.^ 

Bkarra— Brlditi.'  Truaaiw  

OREr.N'K.  CUAM.  E.   Uralibin  for  Kiwi 

ajrera—Rniif  Tnawo.  

URKF.NK  CHAR.  E.   HrafiMoa  for  Klurl 

nerra—Arcbaa     

ULRSI  HEL  CLEMENS    Cunllauoua  R» 

nMm  lira*  Brl.Unai  I 

HAVPT.  RERHANN    tlrarral  Tororr  of 

Mlida-r  Coi.unictlon   

HAI  IT.  HKItMANS     MlWar,  Brid.™ 
WO.  II..  UK  VOIRON.  Thaory  of  (Vaiatrii,. 

tkai  of  HililK.il  and  Roof.   

CAIS.  WR.    Maximum  in  Kraiii*.! 

'.  Braifra  

BlBRJt  H 


riESTXIN.  A  rVrlna  of  Lrrturaa  rlrrn  br 
furr  tlir  hcriLil-.r  Lti|r.nr»Tityf.  rliatliani. 
lilruclnail  Air  WvfciulilL  Watrr  IH 
oaloil  ni  Tbr  Uwrlllaa.  Dlvlaliw  IV 
Tb-  Town  and  Vltlairr.  Dlvlalon  V.  Tbr 
I'lNpoaal  M  Srwairr.  Coj.loawlv  lllualratrd. 
n.vai  m»o  i  bdli  10  no 

MA.'iTV.RS,  An  Arrklti-ct'.    L.-u.-i  about 
rVtrartiaa  and  llonar  tiraloaar.  "Hoa  to 
oaM  tbr  fnrtlM-r.  awl  liow  tocvaiatntrt 
mUlalr  Iho  uuirr  '    H«o  1.40 
ortiH.  Hint,  on  Huwr  Lirainaffr  for  Owb- 

rra.  OceuiilclM  and  BtiHdrru.  b  r. ..  paprr   I  .-.HI 
t'HRI'lELIl.  Irarlllnr  ILanaoi,  tlirlr  Kant 
tary  ( '.matruetlon.  and  Arraiiiti'tonntH. 

libito,  iVianla  50 

IIALTOS.  <Voiatructl.wi.rf  Hralthy  Itwrl 

Iicct  l|.«|wlala.  A«ylluo«.  -U-  .  nvo  .rlotb  -J.? 
IIAUI.WKlJL  WbatallouaraU.iul.l>»..ll.«  I  0 
SIMON.  Klltl.,  ilwur  and  tbrlr  frrvoli. 


NEW  BOOKS. 


KNUINKKltrT  Hl'PHI.IRM. 

KNGINEKIW  Kl'PPMiX 

BENJ.  PIKE'S  SON  &  CO- 

928  BROADWAY,  N.  V., 

ENGINEERIKG,  8UBVETIH0 

and  MIHDiO  rS8THUHEMT8. 

<                            |    Vrm  llhMratrd  Cata 

IrX"".^^'.!! 
.I                            1  lull   ilrw.rlpll.n  or  all 

.        <tj*t>n».          1  llramrhtlii;   and  Matlw 

^-^»aa«>at94  malx-al    lawla.,   (luvisa.  - 

W              Tafww,  Coiapaawra.  Eacl 

neorloj;  SJiotwilrrj-,  Anr- 

J               rrad  flnron>rtrni.  j*iirnal 

*•               ami  Klrld  Olaaa-v  Anr 

nioanrlrn..  WWr  1  ■.dura.  rte. .  ru.-     Srrii  to  any 

widow  if  E.oi.axaii...  Mw.  »  mcnl. :.u.hI 

W.  GARDAM  &  SONS 

•  h.  ajiK.  ro  rrajfino 

IMPROVED  ENGINEERING 

IMCTDI  IIICMTC 

NO.  96  JOHN  STEEET, 

nj.;w  VORK. 

Head  fur  l'ncea. 

KEUTFEL  &-  ESSER, 

127  Fulton  Rtrtat.  49  Am  8lK«t, 
YOUR. 

Imo.nlrr.  am!  M.liiitO'  f  nrv«  of 

IlRAWINd  I'A  PEItM.THAClSIKT>lTH.  DRAW- 
ING R  ATERIALri.  Nl  RVKYINO  IS-STRl' 
RENTS.  CHAIN*  HODS.  ETC  . 
KXCEL.sli.ll  MEAMI  RIMi  TAPES 
A.NKROIH  tNIi  MERClRHI.  BAROMETEK". 
SVnd  tor  an  llltjM.nitrd  t  atalocve. 

F.  E.  BRANDIS, 

EN6 INEEBINQ 
MINING  INSTRUMENTS, 

XFW  YORK. 

Makf»  *  KpoM-Ullt   »f  flr*J -rlitMai  w.>rtv  n«Vv  » 

Prx^-llMt  of  iDarrtiinftat-  fumikJi^l  on  ApfMkra 
Upu. 

AN      r>     \A/ f~\  f"*!  1    RJI  A  kl 

G.  S.  WOOLMAN, 

HO  1TLTON  HT„  V. 
Trmnalla,  «.r .rla.  Profile  Paprr,  Plrltl 
Boaka,  Tapr  .Uroanrra  and 
■rrawlus  Bfalcrlata  ol 
all  daarrlptlona. 
Hand  for  1  llu«lrato.l  CaUlomle 

Instruments  of  Precision 
sjtB'IQ^  CIVIL  ENGINEERING 

.       #  if  l           \tl  VftAi  bUVIIIIIUUIHU 

J^),                      MAIIUf.   Illr.  ht 

'**ug^     JAMES  PRENTICE. 
JML  —            170  Hraadwat. 

>fK\v  VOBK. 

.  *Saaiwa*^J     :nr)l,.    t,  r    orm  lilLatr*tr.l 
9-z         "V  i  ■*!«!.  ,r...- 

WM.  J.  YOUNC  &,  SONS 

MATHEMATICAL  AND 

"filv"**"'    Engineering  Inetru* 
Sta^           ment  Makers, 

/if"*"*    lin|>r<ir«l   ITwn-ll.  aid 
dfjV^  lrf-».-la. 

W.   &,   L.   E.  CURLEY 

1    AV.P  a   a             »        »Y  aa> 

MaJiuUeturcm  uf 
Civil   hha^tnew*'  and  Surf  ••tors*  l»- 
ttruniriilM. 
Will  Ha*...!   Ulu-»r»t^  PricH  Lint  at  mm  im- 

0?^^      I  .HiipaMWw.  <  ■Imiiia  and  Taua 

IMniH  on                  Atiaroid  Ba 
Apuueauon  ronirtera. 
Na.  4S  Mortk  Brvmlh  ».,  Pblla. 

To   Civil   Engineers  and 
Surveyors. 

tL    Prnportlo  s  of  Plus  i.»r«l 


'  In  tlrtdg« 

I'n.i^ut^  or  c ipnMi 

HYDRAULJC8. 
RIRKWOOD.  J.  P.   Flltratl.«a.)<  RrrrrWa 

U.n>  for  llm  SlIlipW  of  <1tlr» 
FRANCIS,  JAS.  B    Coarall  Hyi 

nebte  o«  Ilvdraulk-  M.<or»,  on  the 
r  of  Wal»r  orrr  W>lr«.  and  rn  Ca»- 

JfuT 


Modern  Architectural  Designs 
and  Details, 

■nulniru;  tlic  iMim  Ho 
'lum  fi*  Country  lloiiara. 
Coltarm  and  Ha,«.  our 
lane*-  llo  rol .  irl.db.  wi  olatoa 
Pllclln.  (Irmlar.d'al 
m  appllcataon 

naw  ami  Original  Work. 


ESTABUSHKH 

WILLIAM  T. 


IM:t 

GREGG, 


Wc  have  rcaaoird  fr.ru   3a  Martb 
U  Binulii- 


FANlflNO.' J.T.' 

n 


I'nndplra 
wl  River  Kn(la 


rSii|.|>ly  Ka«ii« 


ana 

i 


Se.entb    Wlreel  la  our  lie 

aajn-racTraaa  or  '  farjr, 

Enrliirerlnr  mill  Mlnlas  lii»«rBBipiitH.      B-  COB.  SPBINO^ O ABDBN  AMD 
7T  fnllon  atrort.  Bra  lorlt. 


BIDOE  AVENUE. 


CHESTERMAN  S  CHAINS 
Iforprlct  Hi  I 


AND  T»PEH 


Jl'ST  PI  Itl.lMIEI. 


PRACTICAL  LESS0N8 


IMHKOVED 

ENGINEERING  INSTRUMENTS, 
BUFF    &  BERGER 


No.  »  ProYlmw  Coarl. 
Ilhiirtrate.llalal.qt.~al 


thai 
tha 
aim 

He, 


Hi. 


.i.J 


air 


■flier  le  wilhla  fn .  r  bnx'ka  of  bolli 
Rnllroad  IM.ou.  aad  aaa  dlnvt 
oojuul-  atl-.n  with  all  ll.e  Rallriaid 
ou  crntrrinir  in  the  cllt    Four  line,  of  alroel 
railwaya  nbe  Ridire  A.-nia-.  l:nb.n.  Einplre.aad 
Twelfth  and  Sixteenth  anrHi  paaa  nur  ihura 
HE  I.  IKK    A  BBIIiHTLY. 
PMltASKLrfiiA.  Nut.  I,  lw]. 

THE  WALLACE  DIAMOND  CARBONS. 

Telephone  a 
Soli)*. 


(Mk   thai   Water   Supply  or  Cllle.  niel 

Tnwaa   .  .5? 

HEWSON.  «»  Prm-lplea  and  Practice 
of  Kanbankina;  Iaii.U  from  hiver  n.aal. 
aa  A|4dlad  to  Lrrrra  of  tao  Mlaafcadppt..  ■ 

TUNNBUSII 

BVCK,  J  H  W  ATSON.  The OonaUnieuon 
of  L&nre  Tunnel  sbafta     , .  .   

SIMMS  F  W.  Praoutal  TuauaHnn,  Ex 
nlalninK  in  th-tall  tbe  Srttlniroiit  of  the 
Works,  abaft-alnktiijc  and  Hendlnar- 
drtelnf.  Ranaiax  tbe  I  Jana  and  LavrJ- 
uik  I'tiderffrouad,  Sub  exeavaUtut-  Tim 
boring,  and  the  c.:oiatruct|iwi  of  the 
Brickwork  of  Ttmnela.  with  Ihr  Am.wmt 

of  i  Required  for  and  tha  Coat  of 

tha  Yariou.  1'nrtl.^na  of  the  Work. 
Tblrd  cdltluai;  revlurd  noil  exteo.le.1 
wKh  addillimal  chapter.  UlurfraUna- 
tbe  reawaot  irfaetlo.-  In  tunneling,  a. 
eaelupilBrd  by  the  SI.  IMhnrd.  M.™| 
CrnL  and  .Kher  medern  wi.ekv  By  D 
Kma-.rCUM-k.il  laat.  C.F.. 


tl  00 
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Drawing, 


Architectural 

OB 

Him  I..  niAki*  tbf  WurliJttjt  Irranlxivai  lunl  Writ*- 
Ihr  S|M><irW->>tl(iM  f-«T  ltalMLntr* 
I '  i    * .» i  ii  -  n  .•  «.vpr^.i  ptvcfc  nf  Wlrr  (in*«t.  II 
lo^mlToj  bv  :C»  tn\i  pluUw  i«m<*  imnttHl  in 

oo,  .mi,  ami  ,m  a  uU,  k1m.»I»ii:  im  tlh-K  or 

,^„rtn,cH..».a.KePNte-.lfU.o. 

Chap  I     Introd.Hdn.ti.   Cl.ai.«  11  and  III 
Frame  UulWlnr.    Chap.  IV  -Brick  Mull.llnra. 
(  hap.  V  -Hioiu.  BulMIruw     1  bap  VI  s,^ci- 
a<9ll.aa>.   Chap.  VU.-Oolur 


TRANSITS  AND  LEVELS 

for  e*riy  S|MrtltK  itellverv  Biuat  be  t^Bavl  NllW 


1ita"  lirllvery  aiunl  be  |dao 
*ick  ..I  EMilXFEMS  STATU) 
ERY  .^.ii.tautly  on  hand 

BLATTMER  A  ADAM, 

si  l**l. 


I  in    Kl.lil  TIIH  41.  SI  PPI.V  CO. 
100  Liberty  Mir***,  Maw  Tort 


PROFKSSKINAL 


i  'able. 
RMTNOLI* 


of  Wroufrht  lroa 


statluean- 


!...-. 


WILSON  BROTHERS  A  CO. 

<  1*11  Rnfflnver*  mid   \  r.  i.tif.  t«, 

,r.  CHlaWTSCT    KTREET.  PHII,AUKt.PIU.\. 

PA.;  115  RRoAPWAY,  NEW  Yi *RK- 
H*aiTr«>  m  tuiil  <h>idiiuitG»  uiftdc  t\t€  nUlvrar  tnwu  ' 
|-l*tiH,  Hi-^TlfjrOaVtiotvi  iirifl  -~«ltmHt>^«  fiimmnp-at  f< »r 
7  nO   roatiL  liridgm.  wUtMim,  imc.).**  »lu>j«-v  .Brtine  . 
hi  '. h<*MM,  ilwrftliwi *iua  nJlrii»rtr)i>t.nD(r  and 
»rt-KlUat*turaJ  rtnietiiiv*. 

|MQ 


OIVIL  ENGINEER, 


WATER  SUPPLY.  DRAlNAOr.  AND  SEWER 
A0K  OF  TOWNS. 
N .  W  corner  Fourth  and  Race,  atraeca. 


McDERMOTTA,  BEREA 
STONE  COMPANY, 

1B0  Stipfrlor  Sliwt.  C'leTrlund,  Ohio. 


ARTHUR  HODGES, 

CLARENCE  W.  LUNT, 


.wrlax  and  arebltrrttiral  wr.irka  alteaalnl  U, 

Kxanilnall.ua  aad  report,  made  ol 


SNYNOLEH 

kft*  

WILSON.  K  Trenllaron  Sleaoi 
ROPKK.  S    M.«lemSt«ao.  Fire 


Engine  Imv 


1.7* 
■■ .«] 
.1.30 

ao 


NCPLF  W  H    I'arrnl  Tahan  

IKlBSilN.  E.    Inonerr  Eagtorrrlag 
SHIELIiS  J  K     Engineering  C.ie..troclli««  I. .10 
Weathnr  ~ 


ISAAC  S.  CASSIN 

Lata  Chirr  Knerlaeer  Water  Depart- 
on  i.t,  Philadelphia. 


,  fnr  Railroad.. 
,  el  w-i-  .  f  ri.wna. 
t  Flare.  Iloalon.  1 


scorr.  R  H 

Wartiinga  

CLARK.  D.  H.  Coaik 
J»  Furl  

r  ii 


f  ( ■I,..  I.,  m„l   fru  ii. 


1,404  MOUTH  TWELFTH  MTttKKT, 

PHILADELPHIA,  PA. 
Th.Torrh.  for  Locoanotfyc  '~    WiTE£   WQBK8  C0H8TRUCTI0H. 


DANIEL  R.  KELLY, 

nBCToit  or 

Elevated  Railways,  Iron  Bridges, 


4T  Am 


(IKINWmiSES 
Maw  »ark,  AnA  vlam  , 
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INGERSOLL   ROCK   DRILL  CO. 

ROCK  BRILLS, 

AIR 

COMPRESSORS 


FOR  M1N1NO.  ORAD1NO,  A>T>  TUNNEL 
IXO-   ALSO  ELKCTB1C  BATTERIES 
_    .  AND  OKNFRAL  H J M  ■ 

r^  MACHINERY. 
1  PARK  PLACE,  XEV  YORK 


SAYLORS' 


Uhuuruml  caUuo  |H  foreUbud  on  a*  bUcaUoc 


THE  NEW  PULSOMETER 

1.  >.l,      m»n>  .upp..~  ,  «n  Kjr.w,  ■»■•  "»  ■»!•«"'; 
»,  ,.!.«»..,  nor  an  •■•ulralor,  Ml  l»  «  real.  .ulMUallnl  »nj 

c-Airlrlag  - 

DOUBLE  ACTINO  BTKAM  vVWft 

JaTSumWW   |i<a  ,n»  bnl  Hll*- Menm  to  otwr.to  It 
X  SVnMI  orTcrataU  tuuolr-a  noolllluf  ..r  l*rVUui:.  •■».) 


KEM>  H'K  I'lRl'VLAH. 


PORTLAND 
CEMENT. 

Strongest,  Cheapest,  Best,  and 
Always  Fresh. 

FOB  BALK  BT  ALL  DIALERS  IN  MASONS'  MATERIAL! 

JOHNSON  &  WILSON,  General  Agents, 

•  1  Libert?  Mmi,  Hew  York. 


ERICSSON'S  NEW  PATENT  CALORIC 

PUMPING  ENGINE 


requiring  no  -tavul  _ 

-   intau.f  atlosdaiira.— In  far'.,  aa  low  H 


""ff'itif  lu  comMnatioo.  «»!•  water,  frnan  21  to  SO  per 

cent  atfaSaat. MHi  ffMawJ, MatYaMaV  .  .  , 

E.rrr  port  lno.1  USE  «ny  wuar  »  now  that 

.»   |un   |a>   «*OMlV  tTIO'lVfll  u  llfrt   WO™.  and  I^pUc  •!    Willi  bUl 

trlllu.K  .  •*  O.UN  rrploord  will  I-  •«  food  a*  nr. 

r"l  Ihrt^lU.  um|.  Mrlly  of  cHlruelloa  an. «l-™ll"« 
It.  c^ni-  l  f.«n,  wonderful  ,.rflrtrn;  T  aud  a.U|.laUlK>. 

nntntr  orrr  .11  ..IS.--  ayatrma  of  water  aW»wawat 

BiiSlor  h™*  SK  full  .»rt.!ilp(l.».  prior*  and  many  let 
ter?  of  ominSaiJwnfPKti  l-aditi*  i«Aiiufarfui.r.  .no  .nki-ra 
throughout  ihr  couul»>  who  »rr  u«ttif  thrm. 

KTKt"   nw  <;«m 

Office,  No.  W  John  SI..  N".  Y. 


poat -office  Bo«  No.  l.iaa. 


aii .77 u?cu.  w iUr i-  from  wrUaan.l  cfctl^Da, 
CToton  plpea.  to  utafcaoa  wpp*rflooti«  banMaafl 
lo  ctIt  nr  com u try. 

Tlil'«  |.umplnc  eticln*  b  entirely  Mb.  Da«K» 
rmt.lnj  .J.  and  W  BOt  Hal*,  to  toujM 

ABWaJ.  of  fool  will  Hi.-- I-rUo.  •»»£••■• 
tx«l  (»  u  preferable.  In.  comampnon  D<»M  oMf 
Ift  ct5.lu  feet  prr  hour  Ueude..  r»  m  Iiaodler oi 
oli-aner  than  eual  or  otber  uadnbuaubtra.  herrtal 
Ktrl  cu  oftenae  II  ! 

iTic  f—  H  Inch  crlinik-r,  pumpb*  «0l»Hom«r» 

hour  Mteet:  Wllb|HMrat*>   W* 

With  coal  furnace  »» 
frier  for  B-Uioh  rrbtnlcr.  |.innpl->€  SCO  ||B"IJJ 

h..ur  U  fort :  w  ill.  m  htniAor  PTO 

WIlhcoAl  f»rB«o»   » 

lir..lrr.j.ump»»x  Wng 


l-«  Lour  »  f«*4;  with  — 
Ptlr*  fordupU-K  lilucb  cylnnler.. , 
ptllooo  V*r  hour  30  foot ;  w«Jb 


'  I  In!  Chi "."  M 

i  3  IS 

__u7T  .'.   -  »» 

Kanufaotand  bj  the  Delimiter  Iran  Worb. 
C.  H.  DELAMATER  &  CO., 

PROPRIET0IW, 
No,  10  <'ortlaJ>4t  SU,  N.  T.  Clfr. 


WESTERN  WHEEL  SCRAPER  CO.'S 

Wleeled  Bonper,  or  SeU-LoadiDg  md  Self- 
Damping  Cart. 


-.—«l  la  11  «  wnrtl  f..r.lr»<lll.|!    Wm|J».  dur 

•Mr  Md  ov.ui.xia  Llrbi  .lr>iubt  U..I  "»;iw 
hi  iuao  Attdle»m.   Kuprrwot"  ■■»■■■  »»»L 
m«I..T«  the  ponlTAiaor  Iud>pr»lra4     Eq.uU-r  r-od  OQ 
Iouk  »i  .l  Iia-ij    dorr.  util<rf>«l  Hllataetlon. 

rhr«.  k,o».1..  l  lA.ld  HI  O..I.U  feci  111.  BMbrr  ™. 
^SLdxlir  adMUwJ  u,  puhlU:  .u.;Ia  AlM^igi- 
m  WkrH-,1  Kc<»prr.  on-'  Hir.  O  oiWo  fort  Boot  Van- 
ro>d  II  U.  w.  Ihrro  all~.  Tboir  I'Alont  All  Mori 
IomJ  rit-iooar.  wilb  dxiihl.  Itot'oiri  n-.il  m.oo  wnil-inoa. 
boAUAil  otborr    S«-ud  for  cl.vul  . .» 

WESTEBB  WHEEL   80BAPEE  OOltPAHY 
Mount  Plonannt,  la- 


RAND  DRILL  CO., 

•J-IO    nroiidwoy,   Nt-w    \  <>rlt- 


John  n  .  I  ..... . 

)I.nufAOtiir*r  of 
I  ■in  lli.tr.ot>. 


U.  8.  MINERAL  WOOL  CO. 


,. .'  ,  .  k.  A  •  •■. 

>«d  li>.»  >t.  -t 
-.  M.     ....         V  1 

DANIEL  P.  COONEY, 

BOILEH  fUTm  rillEI-T  »MJ. 

bllll.KH  n.L'EK  NA1I,%  AN1-  hiMKES. 
BOILKH  KlVfls,  -PINE  -  KIRK-BOX 
AND  EXTRA  FI.ANOK  IRON. 

HOMO.  STEEL  UOILF.R  PLATK 
km  Waablnslon  Mr.  .  i.  >•■»»  Viirh. 


Tbr  brut  NON  IflNBl'CTOR  f.;r  Kl~r»  AH 
W»urc  Kl|n».   Brnd  'or  tjunplo  Aiul    i.  i:.»r 

ltt  »  ..  r  1 1 1.  ii  .1 1  HI*.  Now  York. 


BOOK  DRILLS  AIB  COMPRESSORS. 

AHD 

General  Mining  Machinery. 

HM.VU  U.  OSOQOVB  nooM 
DREIXIE, 

Adnplr-l  I  3nllkln.l»..f  u-.d-r  wnlrr  oi.  »ti.i  

'.U*r.n1«^l  lo  ..*.wiol.'  :<*>  p.r  ornr.  m.a.  na 
Irrttvl  fiocn  l.«rd  bottom  Hutu  unr  olnrr  inuliinr 
m«dr.  ill  thtngi,  I-Inn  r.lilAl.  lllirtrMlr*  |«m 
phlrl*  fs.raporullr.  •Iriiln  «l....t*  »n.J  r^itoAlr» 
t.iruU.hr.1  mi  aMltotlrin.  IW  Si-r  KnUMUOm 
Nrwv  V..I.  VI.  rw  HT.  AiMmn  OSnoOli  * 
M\u  NACiillfON,  :1T  st«t..  St.  AiiMhy.  N  \.. 

nrnvm  lo  Rtlpl.  K.  <  Nt.m.1,  T-oy.  N  > 


R.  R.  TRACK! 

Rapid  frttt-Iflut  H  iaclinery. 

1/imt         It  Is  L»yto«  Ra1I»  ood  Tin. 
ftcud  for  clrcuUr 

HuLENNAW  <t  noLHAN. 
IH  Imihora  81..  Cbh-Jujo.  >U. 


Vl-NTILATICN 


THAI  ?IN<*W, 

LXiliKI*  BV 

BLUE  PROCESS 

Oood  work  iruftrialrod  nt  n-.i.  ...  rtt.-, 

II.   I'.  KMAUSBi 
SMI  1O0  UroadUB,,  Now  Vortt. 


C^GHT  IRON  B^, 

aTpUCTUF^.  BRIDGE  IRq^ 


DEAN  BROS' 
STEAM  PUMP  WORKS, 

INDIANAPOLIS.  INO. 
BoUrr  loJ.r..  I'lrr  !*»»•, 
i  . . i . ;  i .  l  Jlftrhlicry 
oil  oB.rpt>»-». 


KBtabUobotl  llll- 

JOSEPH  C.TW 

PATEKSOX.  X.  I* 
ENGINEER 
a*JJ 

MACHUTIST 

rum.  Uowp,  *»>»!*! 
pyiSir -**r  --^*^ 

r»»AjS^ott  lb* 
A».ut  for  bAyb^lb* 
l-.tont  laoW  » 
jtnr  and  KonfO  rwoWW 
.^uihlned.  Abo  owotf 
tod  elduoln  mtmmr 
■wow  oj 

Tim  mow 


Baiter  Pateat  Portable  Steal  Entae 

Tbnw  ottfBai  aiw  Admlro-  ly  QdApuri  to  tj' 

kU,d«  of  Hunt  powrr  foe  driitau  prtnUM 
puroptnr  wolor.  uwlo«  wooj. rlMJNlbfJJ 
kinnlnir  r.ak.11.  And  oil  kutdi  of  rjrrlcnllAroJ  owj 
iiMv  linnl.-Al  purpoooo.  mod  oro  fwjhioood  ol  op. 

1  lloi«.P..w..r  ...  »1S0   1 14  flor- 

■-•  Il..r~  I'owor        M  «H  Rorwrwww..  I" 

n  Horar  Power     .    2»0   4     Hon*  Powor 
br nrf  for  oVwrtidlr*  clruwJor  Addnwj 

J.  C.  TODD, 

PATKHfaON,  N.  /-I 
Or  Xn.   IO  II..  i.l..  I   Sltcrl,  »"»  »""/ 


WATER  WHEELS, 

Willi  R«o«at  IitprtJTfmnlJ, 

I   rrimiOmllT-  HMiu-vtl. 
S.OOO  in  MiftOCT-wful  "jH  ti. 

M 

Fltvf  (w«  l*&mi>liiH  f«w 
Ihh'J  M'tit  frre  Ui  llu»w  U» 
tiTr-.t"} 

.:  -  -     I  '  II:";    A  CO., 

1 110  Ubertj  bt ,  BT  Y.  Crtjr. 


CORRUGATED  AND  CRIMPED  IRO* 
ROOFING  4  SIDB-. 

■  BON  HI  II  v 

sours  nnrTTKMB,  »*»o«»> 

uouacnL  sjeyuoiits,  brum**.  *tc. 

M08ELEY  H0«  B  EM  DOE  AID  ■Ol**  w- 
£  Dot  Strati,  Wow  Vorh. 

Temporary  Binders. 

Wo  oxb  now  rotaly  to  fond*  Taaawora-r 

Blodrra  f.w  Riiowujiuo  S««a. 

ATKIN  a  PBOUT  rwitora.  «  MtrlM*-*- *• 
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Prick  10  cento. 


■  otti  "  to  llr',1_.-  Bulldere 

THE  TOWN  COUNCIL  of  CuniUr- 
JL  land.  Rbcrfc  lalaad.bcrxby  lnrtteenrot«i«nlii 
from  bildge  builder*  to  furohh  wmpWde,  lo 
place  on  "bulraenle,  an  Iron  bridge 

Tbe  truaaea  are  to  bo  one  hundred  and  erven 
(107)  fact  long  between  center*  of  end  poala.  anil 
•re  to  >>e  placed  twenty-one  (31 I  feel  apart  m 
ten.  with  ail  l«l  feet  aidaaalka  on  each  aide, 
tumlabed  eltti  aubetajitlal  nulla*!  of  wrourrd 
bras.  Tbe  Lrvisr  la  calculated  to  carry,  wltb  a 
factor  of  aafety  of r,v"  °ne  hundred  poun J* 
per  equare  fout  of  floor  aurface.  Including  alile- 
welea.  additional  to  deadweight  of  etruelure; 
Oo-w  to  c!rry  wbeel  kavl  of  4,oyo  pound*. 

Tbe  bridge  la  in  be  located  at  Yall.-y  FaUa.  H. 
I.,  peer  the  Providence  A*  ffMMi  Railroad, 
IH  fret  above  trade  of  eatd  railroad.  Kadi  bid 
mint  be  accompanied  by 
IIIMM  Of  I      I." .    Willi  glO« 

brldii*  Ui  place. 

Hid.  aartfl  be  received  br  tbe 
b-fore  March  «,  ™ 

Tba  right  la 


THEODORK  COOPBK. 

OTVTLAND  MEOHAHIOAL  ENGINEER 

<MemDer  American  Society  ClrU  Engineer! •. 
■rem  and  tletl  rentlracttea-l'aaB. 


Builder*. 

iKAI.KI)  PROPOSALS  will    tie  re- 
i  bj  tbe  Director*  of  the  Newport  and 
Bridge  Company  at  tli'ir  oilloe  In 


THE  NEUCHATEL  ASPHALTE  CO. 
J.  (LlMlTEDi  OK  LONDON  AND  NEW  YORK. 

Bole  Proprietor*  of  tba   

VAL  DE  TRAVE&  ASPHALTE  MINES, 


SA  BROADWAT.  N.  V.  CITT. 
In  matter!  requiring  tba  tudctneol.  advice  or 
aeiiataaoe  of  an  cap*.  Ic&eed  enmni-fr.  1  am  open 
tr.eng«».!ient  upon  the  fallowing  eub)*ct! 

>umL»tiincoeaurni.  plana,  ettlmetea  or  work- 
ing drawing,  f.ir  all  cla»eo*  of  .onetruetkra.  la 
iron  aleal  or  wood  tbrldar*,  roof.,  Boon,  plera. 
wamhounea.  abopa  and  ■Khar  bultninol.  aad 
for  foundalloni  nf  all  kuala  Examining  ojinpet 
lllve  bed.  and  plana,  with  ad t lor  upon  thee-  re- 
epenivc  mrrlta  and  relative  economy.  Inapeet- 
i,  v  atructore*.  to  del.  rm.n*  th.  tr  ntneaa  0  eay 
mitilred  purpoae,  nr  their  compliance  with  the 
wpnclAcat ■una.  Advlelag  upon  re|»lr«  and  nlter- 
atiotia.  nunerelatng  wort  undnr  eonatructiou . 
lnTeatataljie  lieanug  ca|«acit»  of  building  tltei 
anil  edvlMiig  •»>  cbaructer  of  foiiDdauoue  beat 
to  tbu  uropoeed  atructuree  Calculating 
In  all  kind!  of  atructure*.  preparing 
_  ordeuiw.1  atecifleatloaa.  AdvUeng  on 
leatlng  machinery  or  matertal  tor  any  given 
niw.   lieucrel  eegrinrertng  wurk,  or  advice 


 TK 

"vj£*Vl  TItAVgJW  ROCK  ASPHAJLTE 
MASTIC,  for  FVaira  of  Brewerlea,    Malt  and 

land  rtmpro.if.ug  Koof>arul  Hoora. 
For  eetlmate.  and  f  uU  particular,  apply  to 
Omen.  M  Arroa  Horam,  Niw 


•  if 


BRADBUKY 
•  (  int»J 


Catmoa -  No  Maatic  U  (fan 
nine  Val  de  Trarera  Hocfc 
Aaphalte  unl^aa  It  la  In  cakaa 
of  BtxacooAl  thape.  faeerlnic 
tba  Conipan)  a  trade  naart. 


i  pertaining  lo  theeboee  ar»c4aj 


opened  and  read,  for  tbe  erection  of  ft  eon- 
iimliridite  o'er  the  rteer  Lk-alaz.  belw«»«i 
cltlea  of  Newport  aud  ■  in/i-  m  ami  for 
altcratlooa  of  tbu  ai latins  towcra  and  maaonrr 
The  brtdKe  1*  to  be  erected  ua  the  |nen  and  »but- 
menu  nf  ihti  pre»  nl  w.{i"natou  braafe. 

TliedUjtn.  c  uelween  the  abutnieuta  U  efctht 
bUDdred  and  thirty  att  (ret  ebrht  Incbea  WM  ft 
»  In  I.  and  l'ie  brldce  will  be  In  two  u'l  aiuliwi 

WUItb  of  naulwav.  iu«htuuu  feet  (ISl  with  two 
aUewalka  each  aU  fret  W  wide. 

Drawinjra  may  be  aeen  aad  ap-clflc»l  lona.  form 
of  proposal  amf  inntrftcl  ubeained.  alUi*  uffliwuf 
Andarwun  A  Hobby,  11*11  Kngtlimua.  OH  and  tl  ■ 
Jobnaton'!  llulldluira.  L'loclnnatl.  Ohio. 

l*r*ipnak  muat  be  made  oei  the  printed  forma 
only    Security  to  tba  amount  of  f  i0.ut«  wi:i  be 
raouirrd  fur  tba  proper  completloa  of  the  wore, 
Tbe  nrbt  to  rryect  aoy  or  all  propiwala  la  re 
aerred. 

By  onler  of  tlut  Board  of  IXroctora 

K  A.  McDANNOLD.  Praaldont. 
L  K.  IlAWTHOKN.  iiecretftrr.  «« 


noonaU 

j  be  writer  haa  been  twenty  yearn  In  act  lee 
pri.frielonal  practice  Among  many  teeo.nalbla 
p  altlom  be  haa  he-d  th-  f.dlowlng:  P.  Aaat.  En 
adaeer  I'.  S.  Navy ;  laapecllng  and  Hu|».rlnlend- 
iaz  Enginenr  for  conatructl™  and  «rectlon  of 
tlie  Ht.  Uiula  Bridge;  Superiuteiulnnt  Deiaeare 
Bri.brel.-o.:  latl  O-iMrai  Hanafer  ard  S.ii|ierin 
tendcnl  Krvabma  Bridge  Co.:  Cuaaalung  Engl 
neer  for  New  York  and  Metropolitan  Kje rated 
Kallroada.  etc. 

.1    JAMK.H    H.  CHOKH. 
■  MEMBER  AM-  SOCIETY  CIY1L  KNtUNEEKSl. 

CIVIL  ENGINEER, 
Water  8upply,  Diainagti  »ud  Sewerage 
of  Towna. 

est  BLKK'KKR  STREET.  H.  V.  CTTT 


VTEW    YORK  AND 
a.™   CEMKNT  CO.. 

MAircratrrtrKjais  or 
ROKKNTlALK    HYDRAUUC  CT.MENT. 

Car-  v.~amuite«l  equal,  if  not  nrpertor.  to  any 
brand  <it  Rnawudaui  Cement  manufa.  u.rrd.  for 
uae  under  or  oot  of  water  EaiH^lally  adapted 
where  tetuale  or  r«.mu™eJo«  atiengtb  te«U  are 
reiiolred      HIRAM  sVyDER.  SecTetary. 

ODce.  'JL'u  Broail»a>  ,  N«w  York 


VEW  YORK  CEMENT  CO.. 

Manufacturer!  o(  Flral  Quality 

ROSETOALK    HYDRAULIC  CEME5T. 

Car-CompariaoniaT  tewUand  quality  IbtIuhI. 
L'orreapoiuleni'e  aoUdted  with  eugineera,  eoo- 
tra<-1ur!  and  dealera  at  bum'*  and  abroad. 

THOMAS  MIM.KR.  JR..  SecreUrr 
Omcx,  5  Iwt  S rarer.  >rw  Yo««. 


rpUE  NEW  YORK  MASTIC  WORKS 

A 

The  North  Am* 

Co.,  of  I 


may  he  teen  In  Ctty 
■  .luulcna  bquare,  anil  ildewalka  In  ea 
._  of  tula  anil  other  cltlea;  In  nwwt  of 
principal  brewer!**  and  In  numeroua  ktablea, 
rt  yanla.  .vllar  noora.  etc..  b«™  and  clae- 
rre    Ummer.  Neurhatel  or  Brunawlck  A»- 


rliyjn  nana  of  l 


court 

where    Ummer.  Neorliutel 
libaltefuruahed  rf  dealrad. 
ported  namp-Reabtllu!  SolutMn 
and  fur  Bltomon  namp  Cvoirae,  a 
~   lada  ' 


lug  material  for  four. 

E.  H.  WOOTTON. 
OFIICE,  li  BBOACWAY,  NEW  YORK. 


BRIDGES  AND  IROS 


SILICATE  PAINT. 

It  doe*  ant  diacuaor.  chalk  or  crack,  baa  no  cbe 
kal  action  upon  metal,  and  la  cheaper 
lo  use  than  lead. 

HOWARD  FLEStTNCl,  Sola  Agent. 
23  LIBERTY  ST..  •       MEW  YOB 


Fa 


O.  NOUTON, 


To  Brl4c««  BulUtor*. 

CEALED PROPOSALS  will  be  reived 
U  brih-  I>ircvu>r*  of  the  Newport  and  Co» 
init lota  BfliLwi  0>ni(UiBy.  at  limit  u(n<*.  m  Xcw- 
porrt,  atmtucky,  until  noon  of  X&rch  10,  IHH'2.  al 
which  time  the  proposal*  will  be  pubiiclr  openoH 
an  I  raail.  tar  ihe  en«rikifi  of  a  Tnim  bnd«  over 

the  rlT«T  UlcblllbJ,  b«tWliKII  ttta  Cltlu*  i:.'  Sh  -y  tn:rl 

and  Covington. 

Tbe  brtdKe  U  lo  be  erected  on  the  pier*  and 
a>»niiMiM»u  «»f  the  prt-wnl  winp  -nuioa  brldce 

Tba  dlataace  hmmmm  tbm  abutmnniM  h  eatht 
buiwdretl  and  tolnr  alx  feel  ao«1  elfM  ...  v 
iK*y  H"i,  and  tbe  brt-lre  will  be  In  Tour  <«>  ipana. 
HUM  uf  r»«Iwart  eTrb-ero  fe-l  AvS  ^ 


lU-Jders 
dedirnd. 


at  the 


 aad 

of  An 


Johnalon  BalkdUura.  Cincinnati.  O.'  . 
muat  be  nuula  on  the  printed  forma  only. 
Security  to  the  amount  of  M  000  will  be  r*- 
qnlred  f  yt  the  proper  completion  of  tbe  work. 
Tbe  right  to  reject  any  or  all  proposal!  it 


er  of  the  Board  of  Director*. 

R  a.  MoD.vNNOU),  Prealjent. 
L  R  nawT«oa»,  Secreury  t-ot 


KotJce  to  realractora. 

ONE  THOVSAND  MEN  WANTED  IMME- 
DIATELY, WAC.KM.  (1  50  PER  DAY. 

Tbe  ondertagned.  contractor  ,>u  tba  Yk-kaburg, 
Bhrereport  A  I'ncUlc  Railroad,  from  Munroe  to 
Arvadla.  Le..tginllea.  will  recelre  propoaaia  tar 
earth  work,  timber  anil  InSilgewoek  on  aalil  line, 
Tba  earth  work  at  heary,  of  a  light  aaady  aaO. 
and  will  be  let  In  one  or  more  lectlotu  of  one 
mile  each 

Anpljr  la  fir.o  W.  CRAM. 


%l*ARREN  ROSEVELT, 
CONTRACTOR.  DOCK.  BRIDOK  AND 
BUILDER, 
nrjnuns  riLga  natvaa. 
Eaunaatea  Olren 
NO.  S37  Bocra  Sr..      -     -      -     Sair  ¥mnx 
All  Timber  and  Materlala  l  oaetantly  on 
Telephone  call.    Naaaau.VtU  - 


HYDRAULIC  CEMENT. 

For  CONcrRETE  and  all  Xaawirr  under  er  oat 
of  water.  It  at  capable  ol  gtetag  nectar  reaulta, 
rA-itutalenng        Iban  the  beat  Portland  Cement. 
US  BROADWAY.  NEW  YORK. 


\T AXDERBILT  At  HOPKINS. 
T  k.  W.  VxraaaaaLT.  E.  M  Honuaa. 

R.OLROAD  TTK8, 
CAR   AND    RAILROAD  LUMBER, 
White  and  Y  etlow  line  and  Oak. 
No.  ieO  i.ianrr  Sr..  Naw  You. 

Atao  North  Carollea  line  BnanK  Plank  4  Dlmea- 
■ton  Lumber  to  order.  Oeoeral  Railroad  auppaca. 


/J  A8TING8. 

CAST  WAAHERB^OP  ALL  SIZES  * 

CASTINOR   FOR    HOWE    TRUSS  BRJD0E9, 
MTC.,  MADE  AT  SHORT  NOTICE. 

SAXTON  at  l>  I  N  M  I  1  , 

Agenta  for  Wertem  Wheel  Scraper  Co., 

77  Mai  leu  lane.  N.  T. 


J^OlSTINa 


Moeroe.  La. 


Coefinuaif  ea  Aiaa  X  ) 


TOOL1 


GENERAL  MILL  MACHINERY, 

both  new  and  aecoad  bead,  a  apec tally.  Write  ua 
fully,  atatiag  Joat  what  you  want .   Oyer  3.900 
aaw  aad  aooond  hand,  fully  deacrlbed. 
In  uur  aew  llat,  No.  27.  Juftt  lamed. 
*.  C.  Foils  u  rn  A  CO., 

Mitiiobeuator,  X.  H* 
Branch  OIBce.  307  aad  at»  Centre  8t..  New  York. 

'J-O  CONTRACTORS  AND  ENOI- 
A  NEERS  FOR  SEWERS.  WATER  PIPES, 
CAN  AU),  ETC 

CARSON'S  EXCAVATOR. 

For  trenches  from  'J  ft.  to  300  ft.  wide  and  from 
4  rt    lo  any  depth,  effecta  a  8AVIN0  OF  00 

ground  la  atlU  mare  adranlaceooa  I'ned  by  the 
CITY  OF  BOSTON  eight  and  day  for  many 
monthft  The  mowl  crowded  ntreeta  can  be  kept 
opea  (or  Irarel  whUe  men  building  or  pipe  lay- 
ing la  going  on.  ^  ^ 


gROOKS, 


SHOOBR1DOE  &  CO.. 


ENGLISH    PORTLAND  CEMENT. 


Niw  Yoaa  Orrlrjg,  7 
Alao.  Roman  Omenta.  Flre-Brlcka  aad  Felt,  *c. 


pORTLAND  CEMENT 

LONDON  MANUFACTURERS, 


ork. 


B.  WHITE  *  BROTHERS, 
PORTLAND  CEMENT. 

THE  STRONGEST  AMD  THE  BEST 

Worka;  Swaatcumh*.  England. 
Ntw  Yoaa  Omca,  S3  Lukhtv  Srnirr 


THE  EPPINQER  &  RUSSELL 
CHBO8OT1N0  WORKS. 
Foot  of  Sixth  Street.  Uewaaua  Canal.  Brooklyn 

NEW  YORK  OrnCE.  180  WATER  ST. 
Ttrnbar  Creoaoted  by  our  latpnmd  Proceat. 
CreOwMed  POea  end  Railroad  Tloa  Furalahed. 


REOSOTED  WOOD. 

HAYFORD  PAT 
E.  R.  ANDREWS.  Proprietor. 
Worka;  niaabetbpoK,  N.  J  ,  and  A 
South  a«*l  .n.  Ofllcea:  10  Warren  attvet,  New 
Ynrkl  4  Poar  Ofttre  njiwre,  Boaton.  "WOOD 
THOROCOHLY  CRF.nSOTED  IS  PRACTICaL- 
LY  IMPERISHABLE " 

Correafiondenoe  with  andillecte. 
crintractora  aad  builder* united. 


/< ARM li'H A E I,  &  KMMENS, 

IRON  AND  STEEL  BOILER  PLATE 
AND  TUBES. 

130.  ira  aim  1.1*  Crou  Brnarr,  Nrw  YoaX 

A0EXTH  FOR 
Coataeule  Iron  Co-,  Laurel  ItoUingMlUa, 

Otat  Iron  A  Steel  Co..  Union  Tube  Work. 


JJLACK  VARNISH. 

Semolce  Furnlahwl  on  Application. 
WAftaax  CHaancai.  awn  Mtavracrtuum  Oh.. 
Sole  Manufacturer*  of  tbe  "Anchor   Brand ' 

StoaT^^rCH 
klnda  Dry  nnf  Saturated  Building  l-aper. 

SS  MAIDEN  LANE,  NEAT  YORK. 


OWE  &  DENMAN. 
_  o.  aowa,      Dealera  la     ft.  a.  Pan  wan 
MASONS    BUILDINO  MATERIA^  OF 
AU.  KINDS. 
Al*n  agenta  in  New  York  City  for  Baltimore 
Front  Hn.  c».    Foreign  and  Amencao  l'ortland 
rementa  oonalantlv  m  band 
OFFICE:   ».iS-3S0  WI3T  ST.,  NEW  YORK. 
Yard.  MO  Went  Street.  Foot  Weal  IWSth  SlreeL 


aaSET 


PORTLAND,    ROMAN  AND 
KEENE'H  CEMENTS. 
S.  L.  Maacauwr.   -    41  tlaoaoway.  Saw  Yoax. 
Remit  doc.  in  poatAge  4ainp*  for  new  ircelrte, 
how  to  mix  It  and  how  to  una  It, 


QiwTIB  &  STREET, 

Electrical  Engineers. 


Ill  IjIIJKK'I'V  street, 
NEW  YORK. 


JOSEPH  CI  LLOTTS 

STEEL  PENS 

Sm.nBr  AUDCAlF^S  aw»ue«»TT»g WORLD 
OOLD  MEDAL  PAHIS  mP03ITIDN-IB7B. 


Digitized  by  Google 


AIR  COMPRESSORS. 

CLAYTON  STEAM  PUMP  WORKS. 


ENGINEERING  NEWS. 


March  4,  1868. 


Wortliington  Steam  Pumps, 


FOR  ALL.  SERVICES. 


SPECUl  PATTERNS  FOR  RAILWAY  WATER  STATIONS, 

OIL-PIPE  LINES. 


FIRE    AND    MINE  PUMPING. 


Henry  R.  Worthington, 

389  BROADWAY, 
NEW  YORK. 

70  Kilby  Street,  Boston. 

707  Market  Street,  St.  Ixmi*. 


A.  S.  CAMERON'S 

Patent 

"SPECIAL"  STEAM  POMP 

I»  shu  Sundud  of  ExmUsdm  »t 
Home  and  Abroad. 

Fur  Prliie  lasts,  address 

THE   A.    B     CAMERON  STEAM 
POMP  WORKS. 

,!".¥. 


COPE  &.  MAXWELL 

MANUFACTURING  OO. 
HAMILTON.  -  OHIO. 


Of**' 

^  MOHAWK  St  HUDSON 


GENERAL  INTELLIGENCE. 


L"I-*TMJW  T»>W  It'll 


Water-Works  Macbinery, 

[Steam  Pinups-; 

FOR  ALL  MTANDARII  AMI  <IKSrRAI. 

ITItltXil  If  KflWES 
«-n<l         Hl.i-1  ri.te.1  mnil.nuii. 


TIIK  >r.  "X\  l)AA*Il)SO> 

IMPROVED  STEAM  PUMPS 

MANtTTACTITRED  BY  THF 

Davidson  Steam   Pump  Co. 

Warranted  to  hr  itu*  *.u.pl>«4  ami  mmi  .-m.  ipnt 
•»l«*aiu  pump  iiiad.-, 
HINGLK   OH  Dtri'LKX. 
To  pn>r*-  ii  wf  <  liall<*M«  all  maken.  t..  a  puMic 
ivimjWlUv*.  u*t. 
(OMPOI  M>       I '  t   'I  I'  I  \  i .       i  M.I-.HN, 
otitalnlntf  a  luVIwr  duty   than   any  (Urwt  *ctla« 
trump  mail*. 
41  lO  47  KLAi'  KrRKfcT,  bKiXjM,.  V  .V  Y. 


Knowles'  Improved  Steam  Pump! 


i 


PW  HV  aolicit  and  arr  aJtray*  pJrt)*n<  to 
puMUk  in  the*  rotumna  nnw  item*  of  imUr**t 
tltnt  wttty  hr/wmuo***  w. 

OAS  AKD  WATER. 

Nkwkirt  to  Utr  Ha*  rao*  CLWCUh 
n  ati, — Th*  dlrvrbire  of  the  ica*  «tn.p»-nv, 
Cincinnati,  bold  a  meeting  at  which  they 
entered  into  a  con  tract  with  certain  parti  ca 
to  funi^h  jjas  to  the  city  of  Newport  for  the 
next  twenty-tire  war*  at  the  following 
rates:  Firat  lira  year*.  90  cent*  par  1.000 
feet;  wound  Are  yean,  HO  cent*  per  1,000 
feeU  For  the  mnaiDiiic  fifteen  yearn  the 
rate  bt  thoQKbt  to  be  moent*  per  l.ouo  feet 
The  gam  will  \mm  t hp  ugh  one  nwter  in  New- 
port, and  be  dwtxilwted  from  thern  through 
the  city. 

Water  wiikki  Damaoed bt  H inn  Wiiviia. 
—Htlver  Cliff**  iCoLl  water-H't>rfcKhaTebren 
daiitaced  about  #1,000  by  high  wind* 

OMR  nr  WATTCK-wnHX*.—  The  water- 
work*  at  ttirodire  vmt  the  Northern  I\u*l1U* 
Company  f  lii.Om 

New  Water  Compajiv 
WashinKloti.   Pa..  >.» 


■  immetit*-  decrvaae  of  the  beretofon  «ur 

I  raoqn  waxte  of  wafer  in  thW  claw  of  aitab- 
luhmcntK.  Iu  my  opinion  the  mUrwt  vt  uV 
city  cannot  be  properly  guarded  aitbwi 
even  a  wore  general  use  of  meter*,  ai  by 
this  iuaaim  alone  can  that  large  portion  >4 

I  nor  riticftw  who  r*cklea«Jy  or  ?raafcnly 
wiuttt  this  drment,  for  which  they  inair- 

I  quately  pav,  be  brought  to  a  araat  of  their 
rMpoik*lbtl(ty  thruuich  a  draught  anon  their 
porara  tor  extra  w*t*rcun»unwd  or  waMnl." 

l.MJUT  A PFROntl A  TOTJF  FOR  BO8T0R.—  Th* 

coiumitti-c  on  lam pa<  at  Barton  rHxaamrab 
!  the  appropriation  of  aM.Jtt.Ol2,  \mtig  |C\tt3 
more  ttnui  wiw  aike*!  last  year.  The  ajoi  «C 
#71i,H7t>  it,  rcMiiilred  for  100  lighb  racfa  of  nW 
Bruah,  American  and  WV*t*rn  electric  «an 
panlea,  a  c wtrnct  having  nln*«dv  t*en  rai<- 
with  the  tint  company. 

JrnHieY  City  Wateh  Woaxx.-In  (nlrr 
to  atop  the  pollution  of  the  Jenwy  Cny  aai 
Newark  water  Miimty.  a  bill  has  btra  pre 
aeuted  to  the  legiaiaturv  for  wmiiaaia  w 
dam  the  Paaaaie  River  at  U»  MUvft 
Puatjrtng  Work*. 

Kan  Axromo  iTexak)  Watct  Vims. 
The  Water- work*  CVnDmittre>  madr  ■  nycrt 
l»ri.n>o»i  ng  tha  t  the  Water-  w.  ■rkn  compor  ay 


a  new  rtty 


additional  faet  of  Mj-li^.tadua:  fx 
city  take  sixty  adwitional  tit*-  plug*  at  thO^er 


I 

U3 


CATAI/WirK. 


KNOWLES'  STEAM  PUMP  WORKS, 


86  Liberty  St., 

mm  tokk. 


! 


44  Washington  St., 

ItlrSTON. 


Conipouiid  Pumping  Rngina*  fnr  WaUr-Worim  a  Hporialty. 


ASPHALTED  WROUGHT-IHON  PIPE  COMPANY, 
4  East  Fourteenth  Street.  NEW  YORK 


Arc  mj»  manufacturing  WA' 
U»?  Bquan-  *ni-h.  rim!  enpn  ->lr 
ortlltiAjlIy  mitiWefMl. 

Th*  limtdc  of  lhe*e  rii-M.  rvuialnliiir , 
the  »il*r  mill  »I»»t»i  Auw  frrr  Trc-m  mat 
l  sni  il.ffiloilm.  .ir  1  h-  Aiq 

k^craph  c-t  LJc-ctrW  Uplir  ■ 
rfect  tttKUiatar.   It  Is  imp 
r  Krt .1.1:1!.   TI11.  «rl«:h 


:mk>IIm.Io 


Ik.  Uitrriw.  tin*  ilbiliuxr  cmr  tlilnl.  and 
Va  b«U  In  aouBtlok  or  auaprme  aad  with- 
Jl  Iron  Pit-  l.aliwwill  «J«||.-,I  t,.r(l««.  Fiir 
•ird  will,  an  rxtrn  h»«<i  Ui:ii:»  «f  A»|:lialt.  naklectt  » 
d  iltcar.  and.  In  fact,  Indmnxlllilr  when 
■lit  iinc-lhlnl  of  thr  oorrmLf.iiMlnjt  alxw  uf 


l'BOPOBALM  POll  UA»  Ol 

Tlw  mat«dlan  of  lln>  V.  a 
Chimgo  liiTltn.  prapnaula  unUl  April  1  _ . 
Inr  llRhtine,  by  ku  nr  alectiirltT,  ttu»  Ciw 
Uicn-faiMiar  buildiriK  in  Chicngti. 

t'rrr  Wonita  Defabtkbivt  iBhuuKi.vifi 
FOB  IN)t.  — Ait'unlitic  tu  llip  uut  rrjMurt  the 
water  r*T«nni!  wap  m  followa: 
Kcrular 

r»lca  ...  IBHI.TU1  i)«  MM-WM.-"  HO  l:l  Wl 
R  1  in 

mtM  a;-2,7Ul.0S  .m  4*i«l  2H..H  1.97 
Hcfanlu         II.U1.14        Wtai.«  2JTfl.71 

Total      |977 /TOI.m  (01 0.046  441  ttM.mTJM 

While  the  acttuU  amouuto  rewitnl  in 
iSSI,  n»  i^anparort  wlUi  tbo  n.vlpt-  of  MJ. 
*Uo«v  a  iWcraaar  of  »«0,lCi7..M,  Uin  far*  rouat 
be  taken  into  niDaUeratian  that  the  rutin 
were  roduceil  dtirttia;  tier  y«ir  t»  an  aroount 
i  iiwitins  aHo.iwMi,  whicn  ahowa  trwt  tb*\ 
rarpnue  from  water  at  inn  tinuallr  InrrnaHlng.  j 
The  total  amiMint  paitl  fur  maiiitainlnc 
the  worltii  durinc  tbe  vear  <mi  •NH.4SI.ltT 
an  Inrroaee  of  »4a.ll0.1S!  i,v»r  lwn)    The  ' 
iMMit  of  lighting:.  rxUngirMitng,  (.lertiilita;  ami  1 
repairinn  Ihr  Street  lampa  «u  •ItiM,  lu\.ta>; 
of  clHnninK  thw  vtreipU  and  removing  a*lteii. 
•Td.HiHi  4!i;  nf  rnailrinic  btrwto  wlthniUile- 
«<ino«.  UlS.'Uiiefe;  of  r> 
isolelv  the  ttonrl 
ttVl.rlnO-MI. 

TIm*  wnrkinj;  fon:e  of  the  department  111 
nil  ita  nui^aiiaan.1  liramrbea  duriiiK  the  past 
year  liram  a  fariHrahln  roinparlNon  aa  tu  ex- 

a 
f,., 


annum  each.  A  minority  report  wm  m>l< 
that  tbo  nty  propose  to  purrhaje  the  mir 
wurka,  uikI  khoitld  the  dxnpany  refute  V>  adl 
that  a  prouoaitian  bo  MnlmUUed  to  t  Trie 
of  the  people  tor  the  QUahluhxnect  of  ar* 
watar-wnrlw  C'onaideratian  of  the*  rtvC" 
»•>  paatponnd  till  next  meeting. 


pcnditiirea  with  former  yearn, 
beavy  rvduetion  in  the  am: 
Mlarv-e  ami  lal»«r.  an  follow*; 

11474..     »4»8.3lf>.H| 

W»  SCI. ffl74.no 


IK7H 

IB77  

IKK  

turn  

IMU . ... 

m  

Iu  regnnl 
reMilte  thin, 
metera  har» 
heni  flta  hav 
lr  tnereaan 
In  1 '  it : r  vi  !:  .'. 
C  to  »W 


im^iii.no 
online;  7:1 

49H.7H4.OH 


*\  111 


unn.r  irn  lunu.     1  lie  «rl|riiT -.1  w.ine  pi|e>  orljiK  >4il>  annul  one-diim  r*  lb^  ix.lt<»| .  njliiit  of  I?  

peS^l'hjit|4an*'  "th'  'el       "ro>'"  ,"'1,1[","lK'n"1  "a'"^'1  and  lakl  irilh  moee  facllili  ai  JV«»  el  ]  borawi 


ort  *ayt:  "  Tlie 
tbe  acUing  of 
Itled  the  meteure  The 
r>-f  old  I  tint.  In  a  fa 
•  from  entiifr'h 
•retofore  rated  at  fl 
fmin  ntablea  where 


arp-- 


komra  and  cowa  were  fontierly  rated  so 
"  a  bead  |ier  annum;  and,  anHuid,  In  an 


Tug  Vwns  (N.  M.I  Wanm-VI 
Water  hat  been  turned  on  in  the  ' 
worka  jurt  completed  for  the  ahora  dIT. 
They  were  found  to  be  In  ptrfivt  nrdrr  anl 
eondltion  Tbe  wnler  n.  brongbl  to  town  a 
ptpea  a  illstanoe  of  arren  milea  fnan  tae 
moontaina  above  tile  H.il  SnringS  wbeni  a 
reoeryoir  baa  been  ma  ill1.  Tha  worka  »tr» 
ooiwtrarted  by  Meaara.  Rnawll  fc  Aleiamlir, 
of  Colorado  Burins*,  at  a  coat  of  « IU4>.4X»a. 
The  money  was  raised  by  a  stork  rom|«uir 
and  wan  largely  euljMTiued  by  ntueia  'J 
this  county.  Tbe  piwiauirn  nf  water  la  the 
pljiee  in  eery  greaU,  and  will  throw  the 
water  above  the  hfxhest  buildln/a  m  th* 
city,  thna  providing  tbe  very  be**  |irotertiin 
acalnat  Are.  The  rontraetort  and  riltan 
•  re  alike  well  aatiafled  with  the  HKVeat  of  UK 
wi*k«. 

Thk    TorCKA     Kak.i  WonXK-Meain. 
Iliieaell  A  Alexander,  who  jurt  Billeted  Ur 
Iju  Vegas  Water  works  hare  the  ixmrnvl 
ntidlng  tbe  To)-*a  Worka,  and  will 
■rncc  iiperatlmw  a.  soon  ..fron  Meal 
irfthegroamr  The  naterial  is  on  hand. 

Mew  Pi  mi-k.  The  t'behovgsn  iMk*. 
Water  1  ..nimisBuoen  bare  derideil  la  tans' 
of  two  of  Walker's  pumps,  wltli  a  inram' 
of  l.iion.iaNi  gallons  eas  h  every  31  houa- 

AamtMAX  Weija— Water  will  be  ftf 
niabed  along  the  line  of  the  AtUnuv  * 
Paciflc  from  artesian  wells,  which  ran  ofcdlT 
lie  hui  k  Tliesa  welN  will  jjive  an  almiiilt:' 
i.npfily  of  whoteainie,  sweet  water,  wkirb  I* 
■0  nrarre  in  that  arid  region. 

VoTnTn  Bt  rui  Wati-ti  Wongs  —  The r«' 
im  the  water  quiwtton  in  Marlbon^  Mae. .  na 
the  !Wth  tilt.,  stissl  ruit>  in  favor  aail 
against  lleorgr  H.  Nnmiall  offers  lo  fait  m 
tne  works  at  hb  own  exponas,  Ihe  to«ni" 
pay  kun  $0,04x1  annually. 

I'lxcltXATI  WaTKll-WiMigK.— iVncinnall 
la  ■  •  T  !<■:  11 1  liitiiii  Ibe  removal  of  the  waW 
works  to  Marklrv  Farm,  throe  mOel 
tbe  present  works.  The  mason  for  Ike  cbtnfr 
Is  that  the  dry  has  gwsn  sr.  far  bayuod  l« 
original  limit  <*  the  .yrtetn,  «  latl  onl  H 
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coal  exposed  to  the  air  a  long  time  before 
being  homed.  Then  the  r*m«>  coal  will  be 
Utilised,  and  In  a  hundred  other  ways  will 
the  piofit*  <if  thr  rompanv  be  increased. 
Tbey  *x|wc.  to  flu  J  no  difficulty  in  pumping 
tbe  gas  from  the  works  to  the  aeafa M nl .  an 


tbe  distance w 111  n.)«  be  mora  than  M4IJ  miles, 
which  b  Iw  than  the  distance  oil  la  now 
pumped    There  may  be  a  slight  loss  in  to* 


power  of  tlw  ![»»,  caused  by  IrniiiuortaUno. 
Cut  .hit  win  he         than  made  up  by  the 


Or*  particularly  Interesting.  Mr.  DX>yly 
Cart*  gave  one  dav  last  week  the  first  per- 
formance of  '  Patience '  Willi  th»  wlmli-  stage 
lit  an  by  electricity.  It  will,  perhaps,  Irs 
interest  the  reader  to  know  that  two 
separate  engines  provide  MKI  lighta 
for  Uia  •Uk*  and  the  drewliiK  n«ic 
ilie  auditorium,  than 


(  ir  the  -tAK- 
and  139  lights 
know  that  tlw 


To  ltriLD  WatkH  wuliKa-  Leavenworth. 
Kan  ,  Iihh  contracted  with  a  company  of  Ita 
citizen*  for  water-work*  on  the  reservoir  sys- 
tem, after  plans  prepare!  by  O.  W.  Pear- 
son.. Chief  Engineer  Kansas  Citv  Wuter- 
worka.  The  work  to  be  cuanpletod  .duriiii; 
this  tear. 

Trial  ur  HTnHANVri. — A  Mitisfactory trial 
of  bydraxiu  of  toe  new  wetrr-workaat  Palae 
tine.  Tex.,  has  tarn  made 

Lati.iu  Watch  Pills.— Water  malna  are 
being  laid  at  Atlantic  Citv,  R,  J  .  and  the 
work*  will  soon  be  iiampleled. 

A  New  Water  Works  Cokfakt  la  about 
to  be  unionised  In  South  Denver,  Col.  Capi 

kai,  mcujm. 

FiTVnx  Puinc  of  Ma*  ii«  Kxoland  —  The 
London  f'iun»rrt  ex|acta  to  (*■  gag  kuld  for 
GO  cents  'i  thousand  feet  at  a  profit, 

Watm-Wowcs  Tix.itu— i  hlcag.i'.  ttrsl 
water-work*  tunnel,  running  out  under  the 
lake  for  two  rnlle.,  wa*  puwtied  dry  recently, 
and  Mayor  Harrison,  the  i  ll v  engineer  anil 
a  souad"  of  reporter*  went  through  It,  os- 
tensibly lo  examine  the  meaonry.  At  the 
distance  of  .'l.ixm  ft.  from  tbe  ahore  a  brass 
plate  waa  naiM  to  the  brick,  bearing  tbl. 
inscription:  Water  let  In  tunnel,  March  ttl. 
A.  D.  1*17.  In  .-ontinunus  uae  Ift  years. 
Pumped  out  Jan.  1H,  l»Ki.    rimnii  u,  lw  in 


excellent  condition-  This  recuni,  placed  by 
Carter  IL  Harrison,  niavor  of  the  city  of 
Chicago.  Jan.  21,  A.  D.  IMWi 


Tim  Lt'uutw  Vai-vi  IsA^vrACTrRfJio 
Cokpaxy,  Troy,  N.  Y.,  although  having  en- 
larged then-  concern  Iwire  lent  year,  are 
about  tn  make  a  large  addition  to  the  works 
to  arcommotlale  tll>  new  machinery  now 
being  made  for  them.  They  are  conatautly 
working  on  order*. 

Ua*  Explosion.— On  tbe  Slut  nit.  aga*- 
om*ler  of  the  CitleenV  tin*  Company,  of 
Newark,  N  J.,  exploded.  A  large  puttaM  of 
the  city  ia  now  in  darknese.     Lse,  iiJO.OIJtl. 

PnjcvKivnso  Ptn.u-riosi  or  Mystic  Lake. 
-  Tbe  Board  of  Aldermen,  of  Honwsrviile. 
Mass..  recently  received  the  report  of  the 
Board  of  Health.  After  atating  tliat  nocoin- 
plalnta  luul  lawn  received  III  regan]  to  M va- 
tic water,  tbi-  report  suggest*  the  follow  fng 
in  order  to  keep  it  pure  :  "  Divert  all  aawage 
matter  from  the  lake  and  Ita  tributaries; 
provide  a  |wo(**r  aysteln  of  sewerage  for  the 
towiu  of  Wlncheater,  Wohurn  and  Mb  Hic- 
ham ;  remove  tbe  tilth  and  decayed  vegetable 
matter  from  the  lake  and  ita  tributaries;  im- 
prove  tlw  alioree  of  the  lake  and  pood*,  and 
lake  such  maaaurea  a»  may  be  neceaaary  to 
prevent  tbo  growth  of  vegetable  matter." 


to 

lamp  give*  an 
glaring  light,  advantage- 
ous for  the  color*,  and-mlud  -—for  tN.  dun 

VAlrXMin '  clvfs,  In*  l^wt  lljck«,04  oot  «uiukea 
not,  chum  no  dirt,  tuid  Uut,  not  k*M,  can- 
uu(  art  flrv  i"  tnvthinK  i-  coro»  in  cmiluct 
with.  Hinif.lv  Warn**  Uw?  itkcinclvwviiw  wlt^ 
batted  white,  U  Iik'IuwmI  lit  n  K.nit>  glolto 
from  which  too  Mr  h**  h«trn  ozhaustcd.  Xhi* 
vacuum  being  one  of  tbe  conditwai  of  tbe 
buniiBK.  If,  tbervfor*,  by  any  accident  tbe 
glob*  trhould  bw  broken  and  tbe  fUaw  ex- 
noatd  tint  n.»re  rik-itlliic  in  of  Ui»  air  would 
daatroy  ita  vital  rondltMn.  and  extiitguLsh  it. 
An  <tr{f%tmentumad  hwminrm  wu  (urnUlietJ. 
after  a  clear  and  iittellj^-rii'  spe*t*t  b  to  tliat 
effect,  made  betwveu  tb-  nn-t  aim*  wixtnd 
acta  by  Mr.  T>*Oyly  Cunc,  who,  to  Ulnatrutr 
bbi  ward**,  wrapped  nne  of  the  slobe*  tn 
tbe  moat  inllnmmable  material,  tulle  giiuae. 
and  bruke  tbe  (bun:  inxtautl)',  lii»t«A.l 
of  bumhic  the  caua*,  tlw  flans*  waa  ex  tin 
^mailed. "  With  r*fnrw*ci<  to  the  light- 
ing of  railway  train«,  a  corrrap^-ndeiit 
of  a  Sheffield  lEttg  t  pnp-"r.  writ. 114' 
from  London  »rf  the  iw-iit  (rtal  of  i-Im  - 
tric  lirbbt  oa  tlw*  Pullman  train  of  tbo  Loo 
doit,  lirtcbton  A  Snutb  C<uut  RaUway,  suytv: 
**  Tlwtpe  in  no  doubt  whateTcron  tbe  in  tint 
that  thift,  apart  from  tbe  •|U(«ti<efi  of  coxt,  t*  a 
decideU  nieeew.  It  in  «a*ily  ma»*,g*««t»Je,  a»t 
dfffnam  tbrourh  tbe  train  a  iJowinl. 
(Hjuathle  light,  arjuwH-  lea*  n^remtiLf  than 
daylight.  It  ia  turned  on  and  ait  with  tu- 
NUoUneona  effect  as  tbe  train  enter*  and 
leave*  a  tunnel,  and  of  rourw  k*  k<*pt  Imrn-  Oibmj 
intt  tl>e  whole  of  tbe  tint*  during  tbe  night  iwr.l 
>-un»>k"  mine 


of  tbe  pder  line  at  at  ptraaent  cstAhluhed 
from  the  docks  of  the  Central  Railroad  to 
t'raTenV)  Point,  tbe  channel  to  continue  In  « 
atrnifcbt  line  to  the  d-vp  water  of  Kit.  Ton 
Koll.  Tbe  Riparian  Commlastnneni  of  the 
Btate  of  .New  Jersey  pnwoae,  aboald  tbe 
TOnatnictlnn  of  tbe  channel  be 


to  <,ublitdi  a 
the  westerly 
ic  future  pier 


be  obtained,  which  at 
nil*   for  lr»na|j<irt»tloii 
for  an  ordinary  car  in  two 
II  iron  below  the  ptat- 
uiaKeable  iron 


will  thus  be  acceaslble  frum  the  navigable 
wateraof  the  Buy  In  adddtnfl  to  olTuhliDK 
a  meana  of  deep  water  rammunlcaUoa  be- 
tween future  piers  that  may  be  built  on  the 
Hale  and  tbe  navigable  waters  of  the 
harbor,  the  channel  would  eunowbat  shorten 
tbe  distance  from  points  on  tKe  Hudson  River 
to  pointa  on  the  KOI  von  Kail,  and  won  id  af 
font  a  inure  sheltered  water-way  to  the 
numerous  tow«  now  plylug  between  them 
pointa,  and  the  one  mora  free  from  itrour 
bead  current*  than  the  main  ship  channel. 
Accompanying  Amiatant  Engineer  Doer 
lillger's  report  la  a  detailed  evtimate  of  the 
oosa  of  tbe  proponed  channel— ill  ft,  deep  at 
mean  low  water  and  1100  ft.  wide  at  tbe  bot- 
tom— which  places  the  total  coat  at  #?,  l:U, 
S*SO. 


111! 

paxt  baa  been 

1  <f  the  variolas  coal  outupanlex  to  to  arrange 
ita  work  during  the  present  winter  In  tile 
matter  of  lengthening  locks,  etc,  that  it  will 
■  tedly  <p! 


The 

luillee  of 


luillee  of  the  House  Committee  on  C 
mere*.  In  charge  of  tbe  several  Mils  wl 
have  been  introduced  in  regard  to  an  ic 
eanic  canal,  met  rcon 


on  Com- 
htch 


reiajrt  favorably  to  tbe  fJl 
WW.  bill,  which  |Tovtd«  for  the  appoint 


agreed 

imitU-e  1 


to 
Mr 


UsDEttUBOt-KD  Telbokaph  Wikbl-  An 
effort  h  Vlng  ma)b<  lu  LtKtlaTille,  Kv.,  to 
place  the  telegraph  wtrve  UDibtrgrotind. 

WESTlcttir  lTxiox  ExTltaiatoir. — The  lines 
from  t'orpua  Chriati  to  ErowneviJIe,  Tex., 
and  from  Matauwrua  to  Tam|aco,  Mexico, 
have  been  cool|*t*d. 

BmuoE  LioHTin  nv  ELEcnucrry.  The 
Greenbuab  Bridge,  Keiwaelaer  L'ounly,  N.  Y., 
hi  to  be  lighted  by  electrlettjr. 

Will  Omwriifi-r  a  List— The  Trenton 
IK.  J.»  tonjnu.nf.uuicil  baa  given  the  Mercer 
et  Burlington  Electric  Lbrht  fomiwny  per- 
mtuion  to  erect  polea  and  wires  m  that  city. 

Puhuc  Ejleotric  Liuutx  —  The 
lIU.1  City  Council  le  a*ked  to  give 
fur  electric  llgbta  on  the  atreeta. 

Et.Et.TWc  Ltoirr  roarPANY  nmiA.MZrJ). — 
Tbe  Bruah  Klectric  Light  and  Power  Com- 
pany, of  Memphis.  Trim.,  has  been  organ- 
ised with  a  capital  of  *.*uiO,Olal.  The  new 
company  will  have  exclusive  control  of  the 
Brush  ajiinaratiis  for  all  the  nineteen  coun- 
ties) Of  West  Tennessee. 

Electrical  Honors  to  America***.— 
Edlaon  has  been  madn  olflrei  of  the  legion  of 
Honor,  and  our  Conaul-tteniral,  Hon 
rieorge  Walker,  Is  made  recipient  of  the 
favor  H.w  wmt  Mr.  I'biJip  Walker, 
recetreH  tbe  grmte  of  ("IberaiUr  for  bin  ser- 
vlcea  ax  Sorreterv  of  tbe  AnMuienn  branch  of 
tlw  EOectriml  <  ommiwii.  He  ia  the  youn^ 
e»t  man  but  on*  wlw  ever  received  this 
dwsratlon, 

A  N'kw  Tki.bokai*ii  i.tvt-:  ha*  lieeii  lately 
built  across.  tr>o  inxintain*  from  Man rh enter 
to  Haxtons  Hirer.  V'ermaat,  with  ten  oHSom 
on  it,  ia  as  many  country  village* 

EutCTRic  Liu ht  AnhOAO  —  Tbe  LomJon 
H'orW  >«y«  :  "  The  frijfbtful  ealaraily  at 
V*iMina— «  eombtitatlnn  of  i^relewtteta.  mU- 
fortune  and  an  unprecedented  abmnee  of 
mind — nndeni  every  step  towards  making  a 
theatre  more  or  lev*  secure  against  daiiirer  of 


8TKEETS,  DRAINAGE,  ETC 

htTKXKT  CUtASISO  ConTRACTR.  —  With  the 

approval  uf  the  Hlgbwav  t*4>n.mitu*e  of 
tAiuitclla.  of  rhtladel]khia,  tunuuisstooer 
Baldwhi  has  awarded  contrac's  for  otreet 
cleaning  aa  foUows  far  the  ensuing  JNT : 
Josepfa  Johnson  &  Co,  will  do  the  work  in 
tbe  First  distrfcrt  for  moOO  ;  Hecond,  $ih, 
diMJ ;  Tblr-l,  iTl.'JTit)  ;  Fourth,  Mli.ta-iO  and 
Harentb.  #in,bHJO.  The  Fifth  dirtrkt  will  I- 
claanad  by  W.  B.  Cook  Lin  for  W.  H<0  an.i  tbo 
Eighth  fori  lO.HWO  TlieH4xth  district  was 
awanle*!  t^»  K  K  U.nge*  at  «lt>(?<tO.  The 
1  contract  for  repairing  sewers  and  inlets 
I  north  of  Market  street  wm  awaruVl  to  W, 
I  H.  H.  Acftnff  for  *J-h.WKi  ;  for  tlw  district 
south  of  Market  str>*-t  U.  the  aame  bidder  for 
$fi,.vOO. 

To  Ekfobck  Has;  it  a  ar  Kri-Ks.-A  com- 
mittee of  the  Wllkesbarre.  Pa.,  CouneUw  has 
drafted  an  ordinance  to  enforce  sanitary 
I  rules  lu  tbe  rlty. 

t  DoBctiKSTXii  Ba\  Tt'SWEL.— Tbe  tunde* 
1  umter  iKirchester  Bay  for  the  Improved  sew- 
eraire  -vstecn  ■  belnx  excavate..!  nt  tlss  rate 
!  of  42  ft.  per  week,  and  mihj  ft  ts  all  that  re 
i  maits.  It  will  probably  require  about  five 
montbN  to  complete  (he  work. 

Skwehaox  tn  C«iCl>>  a  :  [  Mr  W.  H. 
Baldwin,  who  baa  been  examining  tbe  sewers 
of  Cincinnati  under  tbe  direction  <>f  the  V,  S 
Census  Bureau,  says  that  w  btrs  the  system 
Is  completed  the  sewers  were  well  ventilated 
and  supplied  vrith  a  large  dow.  There  is  a 
portion  of  the  city  not  sewered  where  the 
earth  Is  fniduaUy  liecominK  saturated  with 


an  liiteroceantc  mmmbaaon  to  deter 
the  bt«t  plan  and  mate  for  the  crtsb 
ent  of  communication  between  the 
Atlantic  and  Pacific  ooeana.  It  authorises 
tbe  President  Uj  appoint  the  Coramifatonwr. — 
one  fnsm  the  navy,  one  fmra  the  army,  one 
from  tbe  l  'oast  and  Ueodedtic  Surrey ,  and 
two  from  civil  life.  Mr*  BucknerV  bill  to  in- 
corporate tbe  Interuce&nlc  HhLp  Hallway 
Comp»nyt  which  Utnthe  Interest  of  tlw*  plan 
|>ni|iW  by  I  apt.  Ends,  was  re-niridcrod  by 
tbe  sub-cocninittee,  and  an  unfavorable  re- 
port agreed  upon. 

Wxsrrxn-N  Ca-XaL  PKOJEtTS  — A  project  to 
build  a  ship  canal  across  the  State  or  Mfccbi- 
ean,  from  SangatiK-k  to  Dutnitt,  ha*  boen 
Uirtight  Itefore  t'ongrewi.  Fatlmated  oost 
$\r*M,W(},  The  length  wool  J  be  178  miles. 
Ten  thousand  doUars  la  aaked  for  a  prelim- 
inary  survu)'.  Another  project  is  that  of 
buiidinc  a  canal  from  Rock  Island,  on  the 
MitssiMsiirpl  River,  eastward  6b  mils*  to 
Hciiiwndn,  on  the  Illinois  River.  The  I  Ilium* 
A  Michigan  Canal  extends  from  Chtcuago 
westward  to  Pent,  which  Is  only  a  few  miles 
from  Hecmetitn,  and  the  connecting  link  be 
tween  tbe  old  and  the  new  canal  would  be 
formed  by  the  navigable  waters  of  tbe  Illi- 
nois. River.  It  was  eeUtnated  in  1670  by  the 
War  Department  that  Uie  Hennepin  Canal 
ui-ukt  mat  |3JiW,00U.  A  glance  at  Uie  map 
shows  that  this  canal  would  establish  mn> 
between  tbe   Mississippi  River 


wl  11m 


aars  tiia 

uf  tt> 


nuintcatioii  on  almnst  a  straight  line  from 
&e  and  the  Rrte 


OilCsWO,  through  Li 
Canal,  to  New  York. 


RIVERS    AND  HARBORS. 

Till;   I'hi.'fh    TV.Ii    HaKBOH  iMfMOVKUKSrtH 

at  Lynu,   Mass.,  wdl.  according  to  (ten 
Thorn'*  report,  coat  about  KJOO.iHX).  Two 
rubblewtone  Iweak-waterr.  will  be  built,  and 
the  Black  Rock  ch 
River  channel,  will 
and  deepened. 

ah  Imp  Pi«»  b  to 

City,  5*.  J, 

Break  nt  a  Miaaissipri  Lever  —a  break 
of  1<M>  ft.  is  reported  in  the  O'Brien  levee,  nt 
Tropical  Bend,  a  little  above  the  tjuaramlne 
station,  but  on  the  opposite  side  of  tbe  river. 
The  country  i*  apJd  to  be  inundated  for  two 
miles  tm>  k 

NEW  Jxiuucy  Fi.aT£1. — The  report*  of  the 
government  engineer*  on  the  exarninntxiu 
of  the  New  Jersey  lists  In  New  York  barb.*-, 
mad*  with  the  view  of  determining  tbe 
feasibabiy  and  cost  of  constructing  a  *hip 
*  "ell  KIIIk 
kmli  ■■■in- 1 
between 
Reef, 

_  been  sent  to  the  Senate.  Amistant  En- 
gineer boerflineer,  who  was  specially  oV- 
tailed  to  make  the  examination,  reports  ntt 
tbo  main  question  as  follows:  "To  obtain 
access  to  the  deep  water  of  New  Yurk  har- 
bor, it  is  the  desire  of  tbe  owners  of  the  hind 
bonier mg  on  the  flat*  and  of  others  inter- 
ested in  the  utilization  of  tbe  flats  for  the 
tiurpose*  of  trade  and  commerce  that  a  ship  [  cub 
canal  be  instructed  about  oOO  ft.  uutsade  lass 


RAILR0AD6. 

Fmilskehh  ouatemplatlng  •  trip  to  Mexico 
in  search  of  employment  are  warned  against 
going  at  present.  The  Vexkstn  National 
Company,  as  it  is  well  known,  are  bi  at  least 
temporary  difficulty  financially,  and  have 
reduced  their  forces  to  lowest  possible  limit. 
It  is  to  be  hoped  that  wxirk  will  be  resumed 
in  full  vary  soon,  but  until  more  cheerful 


dead  weight  will 
a  half  a  cent  a 
would  pay 

Tear  a    The  cars  are  all  i 

forms,   being  composed  of 
tilths,  through  which  iron  rodxiAbHt 
strength  to  the  true*  work.    Many  of 
different  parts  of  these  cars,  which  av 
to  tbe  old  wmsl  curs  were  cast  iron,  t 
of  malleable  iron,  and  are  much  lighter,  not 
I  being  made  nearly  as  large  or  thick. 

Tin  River  Front  Railway  along  Delaware 
avenue,  Philadelphia,  which  is  intended  to 
form  a  circuit  around  tbe  city  for  the  trans 
I  fer  of  freight  is  almost  completed. 

SptnrTXN  Duyvil  Accidx»t.— The  indict- 
ment of  tbe  railroad  company  by  tbe  jury  ia 
vary  severe,  yet  most  of  its  reti  romenda- 
tioau  will  meet  with  the  approval  of  the  pub- 
lic. Greater  precautions  arc  Deeded  on  the 
railroads.  This  disaster  and  the  judgment  of 
the  Jury  will  move  tbelr  managers  to  adopt 
a  more  liberal  policy,  while  legislative  en- 
!  actment  will  compel  them  to  introduce  c*r- 
'  tain  improvements  and  kafejruarda  As  to 
fixing  tlw  direct  respuuiabilily  and  punishing 
the  guilty,  this  matter  1m  now  in  lit*  hands  of 
the  law,  where  it  is  likely  the  quMtioai  will 
be  definitely  settled.— ^tioanu  fcenini/  Jour- 
nal*. 

Com  pitted  Bin\*xy  ur  rax  F.  8..  St.  L.  & 
C.  R  R— The  Ft.  Scott,  Su  Louis  &  Cbkagu 
Railrrad  have  cmiipteted  the  uirvey  of  tlteir 
Imc  from  ths  Chicago  Alton  rwul  to  Fort 
Scott,  nnd  the  engineers  are  1 
making  Ibe  profiles  and  maps  of  t 
an  estimate  of  tbe  work. 

Cavapian  Pacific  Kailwat.— Mr,  C. 
Drinkwater,  Hecretary  uf  Um*  coa.pan), 
makes  the  following  >^u  nwut^  under  date 
of  Jan.  I'.' :  That  it  it  the  intention  of  the 
crimjmnv  to  push  the  work  of  constructbio 
from  Wlnni|iew  westwanl  with  the  utn<i  «t 
possible  vigor  during  the  coming  sratkon,  with 
the  object  of  opening  the  country  for  settle- 
1  ment  as  early  as  possible,  and  to  facilitate 
the  transport'  of  men  and  material  hi  tli»- 
heavier  work  in  tbe  Rocky  Mountains  which 
it  ia  tbe  purpose  of  tbe  company  to  attack 
simultaneously  from  east  and  vvest  in  the 
spring  of  188&.  To  accowidhh  that 
the  com  pa  ny  will  ha  v«  to  j*rf  orm 
a  feat  uunarallrllet]  in  rnilrcnd  his- 
tory, of  laying  the  mils  on  MX',  miles  of 
track  on  one continuuui  line  in  six  months. 
♦  •  ♦  The  Pembina  Mountain  branch,  which 
waa  partially  gnul*d.  last  year,  will  Is.  com- 
pleted and  ready  for  operation  in  time  to 
move  the  coming  season's  crops.  The  work 
00  the  eastern  section  of  tbe  main  hue  is 
now  being  pnaecuted  at  two  is»inta,  and 
w  Uh  ae  large  forces  as  can  be  wonomically 
empkirnd.  As  surveys  are  completed,  and 
on  toe  opening  of  spring,  the  forces 
will  be  added  to.  It  being  tbe  Inten- 
tion of  tbe  Coni|iai)y  to  keep  the  line 
as  mar  the  shorn  of  Lake  Supcnor 
as  possible,,  it  is  expected  that  other 
points  will  be  available  for  placing  the  work 
under  contract.  Tbe  adoption  of  the  new 
alignment  will  shorten  the  ftault  Hte.  Mane 
I  branch,  and  w  ill  open  .\2goma  Mills,  and 
probably  other  points  an  the  Laker,  for  traffic 
with  Chicago  and  other  important  butdnets 
centers,  as  well  as  with  Thunder  Bay,  pend- 
ing the  com  pint)  1x1  of  the  all-rail  route, 
which,  it  is  nstimated  will  occupy  five  years 
in  construction.  Tbe  construction  of  the 
Saull  Ste.  Marie  branch  thus  n*«looed  in 
length  to  about  ■'*)  ^mtles  from  tbn  pro- 
posed point  of  junction  on  the  main  line,  will 
be  bastcDod  instead  of  retarded  by 
;  the  change,  it  being  the  settled  pur- 
pcae  of  the  Coini*ny  to  build  the  line 
without  delay,  and  to  connect  with  all 
'  and  everv  railway  that  can  exchange 
traffic  wttb  it  at  the  international  b-Kimlsn.' . 
The  company  proposes  to  use  tbe  Thunder 
Bay  branch,  so  k.wd  as  It  is  handed  over  by 
the  Uoxerninent,  for  alt  the  Nortbwcat 
traffic,  both  passenger  and  freight,  that  It 
!  can  influence,  and  no  arrangement  has  bwu 
entered  into  with  any  railway  In  the  United 
Slates  or  Canada  that  could  in  any  way  in 
terfere  with  that  design. 


If  employment  Is  their  object. 

Kails  Oruwusd.—  The  Troy  ft  Lansing 
burgh  Railroad  has  ontered  SStx*  tons  of  raiai 
to  be  used  In  repairs  during  the  year. 

Bra  sen  or  rnx  AJ.AKP  R.  R.— The 
runuing  of  a  branch  road  from  Las  Cruoea, 
N,  M-.  into  tbe  Organ  Mountain  mining 
camp  is  now  being  considered  by  the  Atchi- 
son, Topeka  A  ISanta  Fe  Railroad  Compnnv, 
and  a  Wnch  will  also  be  run  from  Kofle 
into  Han  Andrean,  if  the  mining  enterprise 
in  tliat  range  sbull  warrant  ft 

Tux  C.  A  C.  R.  R.  KXTK^Mor*.— The  Car- 
srm  *  Colorado  Kallnavd  la  to  lie  extended 
during  the  year  IKK!  in  a  anuthweaterl; 
dire"tii>«  Into  Californhi,  follow 
rjweu*  Valley  to  a  connecting 
Hoiithern  Pacific  Ka.lnad. 

liuix  FnfioHT  Cars  —  A  party  lately 
vtrited  tlv>  Uilbert  A  Bush  Car  Works 
and  examined  snnbe  iron  freight  cars  built 
bv  that  iriinpany.  These  iron  cars,  it  ia  cal- 
|  ciitate.1,  will  be  from  S.0O0  lo  H,(XX>  pounds 
-  In  weight,  and  a  consequent  saving  in 


oouttiuntterlir 
owing  thn,u¥l, 
[  point  v,iui  toe 


2.  Tbe  eosupanr, 
of  liaruie  ita  main 
freal.  will  lake  oc- 
a«  „t>|a,r( uiiiiv  ,affer»  to  arrange  vrlth 
<ir  iari>|iraBHl  ruilnavs  Ii>r  its  tralHt' 
Uiks  point  and  its  main  line;  but 
the  rompanr  lias  no  cunuectiou  wit*  ami  n.) 
intention  of  being  lut«rwt«l  tn  any  railway 
project  tasat  «r  xnith  nt  Mnntrtal  or  net 
of  Pertb. 

Tn*.  C.  V.  K.  H  KxTCiraina  AUA«/boajKp. 
— Tbe  Cuntiectlrut  VolLny  Railroad  Company 
bave  given  up  the  plan  of  an  extcaiaion  to 
Holyoke,  and  will  onlv  build  from  Karl  ford 
to  Rprtngfleld  at  prvasMlt- 

TaAca  laiinu  on  tbe  road  from  Kn,4a»|, 
Ark.,  to  Alexawlria,  La ,  la  progreasiiiK  at 
the  rate  or  »1  mils*  per  nsiiiiUi.  (Jrading 
and  bridging  IA  miles  nln  od  «f  Ibe  end  of 
Iron.  On  Uie  resignation  of  Henry  Mc- 
Laughlin, J.  M  Jackson,  ,.f  Si-benecMdv. 
M  Y  ,  waa  spiaiioUcl  C'bkf  Knglnoer  and 
Haliwrlntendnnt  of  oonatructlou.  This  road 
Is  one  of  tbe  (lonld  system,  and  ia  built  bv 
tbe  Hudson  Kiver  I  mli-nrt  ing  Co. ,  and  It 
vompleteatliv  ayat^m  <af  light  griulea  Is-tween 
Chicago  and  NW  Orleans. 

Moviv MA'-niaa  Hiinpa.  —  Th»  Main* 
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Central  Railroad  Company  win  noon  it* 
marhloe  shop*  from  Waters  llle  to  Portland. 
Me.,  bringiug  with  i<  rally  1,000  ]nn(lll 

Rudhio  R.  H.  Beaxcii.— Tb*  Raiding 
Bauroad  Company  will  band  a  branch  roau 
from  Shaoiolrln  M  Uanvilla,  Pa,  length,  10 

■Hm 

N.  T.,  P.  *  C  R.  R-Dolo*  E.  Culver, 
Vice-President  and  Ckraf  Engineer  of  tha 
Iicw  Yor*,  PitUburih  A  Chicago  Railroad,  is 
traveling  alutiK  tbn  Una  of  that  road,  looking 
after  its  intenwts.  The  road  will  extend 
from  'liunanend,  Pa,  on  the  New  Jrruv 
Cenlral.  to  Marion,  O.,  on  the  Chkmgu  4 
Atlantic.  The  road  will  paw  througuStark 
County  about  13  mile*  south  of  Cantos,  aad 
probably  craa*  the  Pittsburgh,  Kt.  Warn*  * 
Chicago  at  Woostcr  It  1*  already  built 
from  Tatuauend  to  Wampum,  Pa,  and  work 
kt  profraadng  westward. 
ExnaauMr  or  thi  D.  <*  U,  R  R— The 
ilect  of  extending  the  Ulster  4  Dataware 
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iiroord,  It*  present  west*sm 
terminus,  to  Coopentown.  K  Y.,  a  distance 
of  an  mi  las  west,  is  being  again  agitated  and 
will  probably  rvsnilt  succeauully. 

Bhahl'h  raoM  Milam  to  St.  Joseph  - 
Preparations  ara  making  to  build  an  extefl 
•Ion  of  the  Quiney.  Muaoori  &  Pacific  Di 
Tisioo  of  the  Wabash  road  from  Milan  to  Ht 
Joaeph. 

Ruaungn  Niw  Lat~A  new  railroad  Is 
talked  of  from  Lynchburg,  Ya.  by  way  of 
Bedford,  Franklin,  Floyd,  Carroll  and  Oray- 
srm  counties,  to  Ashe  County.  North  Carolina. 
It  is  expected  that  a  company  can  be  organ- 
ised to  carry  out  the  enterprise. 

AsraxST  aaiLBoan  coarairr  has  been 
formed  at  Lexington,  Ky..  and  the  Legisla- 
ture has  been  asked  for  a  charter. 

Bno w-aHKoa. —The  wonderful  snow-sheds 
— tunnels— on ,  the  Central  Pacific  Railroad 
ara  of  two  kinds,  one  with  very  steep  roof* 
and  the  other  with  flat  roofs.  They  cost  per 
mile  from  18,000  to  113,000.  and  in  some 
place*  where  heavy  masonry  was  needed  the 
cost  reached  gSO.OOO  a  mile.  They  arc  firmly 
constructed  to  support  the  great  weight  of 
snow  and  resist  the  rush  of  avalanches.  Fire 
precautions  are  vary  thorough.  Corrugated 
plates  of  Iron  separate  the  buildings  into  auc- 
tions, and  In  the  great  ten-mile  section  there 
are  automatic  electric  Arc -alarms.  At  the 
summit  is  an  engine  and  tank  always  ready 
to  MM  the  ignited  spot  In  a  moment.  Tbewr 
sheds  shut  In  the  view  of  the  great  Sierras, 
but  without  them  travel  would  be  impossible. 
Sometimea  5  ft  of  snow  falls  upon  them  in  a 
day.  and  often  90  ft,  lie  on  toe  ground  at  one 
time,  and  In  many  places  enow  accumulate* 
to  the  depth  of  60  ft.  above  these  great 
wooden  archea. 

N«W  MxxtcAU  Rs.tl.wsT8  —  Within  the 
past  three  month*  Oeocral  John  B.  Friable 
agent  of  Mr.  C.  P.  Huntington,  In  Mexico, 
obtained  the  following  modification*  to  the 
railroad  f  rancblne  be  had  a  ehurt  time  before 
obtained  from  the  Mexican  government. 
The  line  to  be  constructed  from  toe  City  of 
■aiTffl  to  the  Rio  Grande  frontier  will  have 
it*  tarmlnu*  at  i'iedra*  Negras,  or  some 
other  point,  twenty-five  leagues  either 
to  the  east  or  west  of  that  town.  The 
company  has  also  obtained  the  privi- 
lege to  construct  another  road,  from 
such  point  on  the  trunk  line  as  they  may  deem 
must  convenient,  to  a  point  on  the  gnu  coast 
between  Mataninraa  and  Yen*  Out  Beside 
thu  llbeial  grant,  the  company  Is  uuthortied 
to  build  yet  another  line,  from* the  trunk  road 
weat  to  the  Pacific  coast,  which  will  have  its 
terminus  at  some  point  between  Mazatlan 
and  Ziliualanejo.  Finally  tha  syndicate  i* 
granted  the  right  to  construct  all  the 
branch  roads,  on  either  side  the  main 
trunk  line,  they  mav  deem  proper  to 
undertake.  The  termini  on  either  coast 
are  to  be  erected  Into  porta  of  entry,  and 
the  Federal  Ooveniuwnt  will  establish  a 
frontier  cut4om  boose  on  the  Rio  Grande 
at  the  terminus  of  the  main  line.  General 
Friibie  also  obtained  another  concession, 
which  be  has  sine*  transferred  to  Mr.  Hunt- 
ington, for  a  line  skirting  the  eastern  coast  it 
the  Gulf  of  Cortex,  and  of  the  Pacific,  along 
the  seaboard  of  toe  state*  of  Honors.  Sinaloa, 
Jalisco.  Colima,  Allelic* can  and  Uuernoro 
Tills  tine  will  cstahlMi  rail  communlcati.w 
between  the  principal  western  seaports,  while 
the  ".impresario  has  the  privilege  of  building 
branch  lines  from  the  ports  of  Mazatlan.  Bin 
Bias  and  Manxanilio  Into  the  interior.  Both 
lines  are  to  be  of  the  standard  gauge  and 
without  subsidy. 

Mkxicah  Natioxai  Work  i*  progress- 1 

ing  rapidly  on  this  line  towards  Lampasas. 

Cahadtax  PACinc  Cossoudatioh.— The 
linns  of  the  Canadian  Panne  Railway  have 
been  consolidated  in  such  a  way  that  all 
weat  of  Lake  Superior  to  the  Pacific  coast  | 
will  lie  known  as  the  Western  division,  and 
all  east  to  the  intended  Atlantic  terminus 
as  the  Eastern  division. 

N«vr  Yoac  R  R  ft i -  a vers.— The  survey  1 
of  a  new  railroad  In  Washington  County  will 
be  completed  by  the  Both  of  February.  The 
road  will  extend  from  Greenwich  to'Wnite- 


Owners  of  the  amplest.  Cheapest,  Most  Accurate  Must  Durable,  sad 
Best  WaTEJI  MtTtHS  lu  the  World. 

Own  more  patents  and  manufacuire  a  greater  variety  of  METERS  for 
every  3*>0*'TBtllu  duty,  sod  give  better  s-uarsolee*  for  lb*  same,  than  aar 
csber  WATER  METER  COMPANY  iu  exusenee. 


CORRESPONDENCE  SOLICITED. 
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g*|t<M  »lhM.  and  will  pea*  through  Halera, 
Orenvllle, 


Hebron,   Was*  Pawlet. 


Mid- 


C'oiifinued  on  poo*  V. 


BOOKS 

FOB   IALE   AT  THIS  OFFICE, 

BRIDGES. 
HOLLER.  A  P    The  ConatruotMm  of  Iron 

Highway  llrldne  IT  50 

MRKrBeVB.  11.  The  BtrclwUi  of  Bridges 

sud  Routs    3.40 

MERRILL.  Co I.  W,  H   Ir,.n  Iruis  bridges 

Mf  Kallmsits    A.0O 

BURR.  WM   ||     etreaees   n  nrsigv  anil 

Hoof  TrUMMM   

WUlPPLtrJ.   Practical  Treatise  on  Bridge 

llull.lliur.  ,   4  CO 

BUVRULWM.  Handy  Book  of  (.trains  lu 

(Hi  dm  

IHSKES.K  A    SlrsJuH  la  Trusses 
TOWER,  0  B  X.  Modern  Amsrlesa  Bridge 

aawBrti  ?H  AF  r.  '  (trapbiea '  for  aagt- 

ii»-^r*   Itnice  Tru.is.-s    . . 
(iHKKNK,  t'KAH  E    tlrsphles  for  Cngi- 

aeera—  Bouf  Trusses    us 

ORBENK,  L'UAH.  E.   Uraphlos  for  Engl 

awss  Arcbes    2.V) 

UEKM'HKtH  CI.F.MRNS    L'ootlnuou*  Re- 

Toirlng  Draar-Etritlires  fl.M) 

HAUPT,  HLKMANN-  Usuiaral  Theory  of 

Brfitre  Const nscUeo  ,    3, AO 

HALTT.  HERMANN,  Mllltarr  Brldgos...  S£0 
WOOD.  DE  VOLBO.S.  Theory'iif  CVinetrue- 

ttaa  nf  Pridgea  sod  Boots    'AW 

CAIN.  WM.  Maiimum  8treasea  la  Irsnisd 

nnik.1  u.  r^nomles'  of  itjaaasrwtteo* ! 
BEJJDgR,  C.  E.    Proportioos  of  Pins  unsl 

la  Brtdges  to 

BgXDKR.  C  K  ivactlcal  TrvaUse  on  the 

Pn>V.rues  of  Coolmuoo*  BrKlavH  ..  ,  no 
BAHLuW.  On  the  Strength  of  Maissiaie.  2, AO 
BAKER.   Loag  Upan  RsiTirsy  Bridges          7  lO 

HYDRAULICS. 

KlltKWOOD.  J.  P.   riBratlonot  Kiver  Ws- 

<r?r  the  Supply  of  titles  f  1  ,  i  . 

FRAXl'IS,  JA8.  B.  Lowell  Hydraulic  Ex- 
pertmeiits  on  Hydraulic  Motors,  on  the 
Flow  of  Water  nvsr  Weirs,  and  In  Can- 
ala  or  Uniform  Rectangular  bectson 
and  of  Hhort  Length*  15.00 

tSTEVtxsox,  DAVib  Principle*  awl 
Practice  oi  Canal  and  River  Eagtneer- 
Ing  o  00 

rANKLNO.  J.  T.  Water  Supply  Engineer- 
ing  (J.OO 

UUMUr.  WM  Compreheneive  Treatise 
on  the  Water  Supply  of  Clues  aad 
Towns  ,  ...flO.OO 

DWSOfl.  WM.  PMuclplee  and  ITactlee 
of  Enibsnklnf  Lands  from  River  Floods 
sa  Applied  to  Levee*  of  the  Mass's  IppA.  2.00 

TUNN8LISO 

BUCK.  J.  H.  WATBON.  TbeConMrucUoa 

of  large  Tunnel  Shafts     ajg) 

SIMMS.  F.  W.  Prsotcal  TuunallOK  Ex 
plaining  in  Di-UQ  the  SelUag  out  of  tha 
Woeka  Shaft saafekaj  and  Hesdmg- 
drtiing.  Ranging  the  Lines  aad  LstsV 
ing  UtJcrvtinuiil.  Sulvricsratlug,  Tim 
bertrg,  aad  the  Construction  of  the 
Brick eorlt  of  Tunnels,  a  lth  the  Aitxiunt 
of  Labor  Required  for  and  the  C.ia  of 
the  Various  Pnruons  of  the  Work. 
Third  edition;  revised  sad  extended 
aMh  adiUUnna]  cbspurs  UlustruUug 
the  reeeat  practice  m  tnenetlng.  as 
exempllned  try  tha  St.  Oothsni,  Mont 
(Vols  and  other  modern  works.  By  D 
Klanear  Clark,  M  Inet.  c.  E  

MISCELLANEOUS. 

KENT,  WU.    Strength  of  Wrought  Iron 

Cables  tS.OO 

REYXOIJW,  M    Ptatlonsry  tngma  DHv- 

t»g..._.   1.00 

RKYXOLKH.  M    Locomotls*  Engine  Drtv- 

lac    ....  1,7*, 

WILKOV  R  Treallw>on  Bleam  Boilers...  *.t.O 
ROl-EK,  S    Mo.iern Steam  Fir* Eaarlaea...  SS0 

NOBLE,  w.  U.   Cieful  Tabic*.. .TTT  90 

[KlrWiiN.E.   PioSMwr  Engloeerlng   MO 

SHIEI.Iis.  J.  E>  Enxlneerhsg Oonetructlcm  1.50 
rJCt/Tr.  K  H    Weather  Cliarts  and  Morm 

Warning*    L75 

fUll.  n.  H.   CnmnuHlun  and  Economy 

of  Fuel   ....  IM 

SMITH,  P.O.   Tbe  Torch,  for  Loerxn.xlve 

Einrineers   |.ee 

PEMBkHTON,  T.  P.  Practical  Draught- 
ing  tot 

EI.MlIlKiE.  The  Pump  Fitter  s  Ouida  for 
csltuilating  and  rising  Pumps,  etc. ,  Vimo, 

paper   1  18 

LA  l  II  AM.  A  Scheme  of  Sewage  and  Sewage 
Utittsauon  for  liurneey.  prepared  for  Ui* 

lyswi  Biw.nl  of  Health,  Bvo.  paper   1,00 

ROBINSON.  Sewage  Dtaposai;  coatalmng 
Information  for  Sanitary  Authorities  and 
Sanitary  Engineers,  crown  kvo,  cloth   LOO 


UNION  WATER  METER  COWIP'Y, 


r 


*"3(a.r 


WORCESTER.  MASS. 

■jutCTaWnrmau  or 
MALI,  k  FITTS  PISTON  WATER  METERS, 

AST) 

B.  FITT'S  ROTARY  PISTON  WATER  METERS 

■Mft 
r>  i  a- 1  - 


Tbci 


m«m  orr  .  uUrvlj  dlffvnnl  la  pnaclpls.  «ts< 


tK*t  mm  -vnf  pf-mivt-  in  u^-miimL  l-V'OOQ 
"i  w  In  tbe  r .!>!•.]  ~ 


by  thss  ■-om|atiy  are  la  1   .  _ 

Willi  tbe  most  sarltfa.-t.ey  result*  Trlsl  meters  will  be  sent 
u>  «iy  W  ater  I'oaipaay  for  tests  Calalnguee.  prtrw-Uats.  age. 
furiOslied  oa  *pphcatloa-   Also  msnufssturers  << 

WATER  PRE88URE  BEGtTLATOB  VALVES 

| for  redudiigand  rejrulatlng  (autoaaatlcallrl  the  unssuii  be 

a  Ugh  aad  few  service  supply:  vary 
action  In  head  at  required.     Also  I 


Iween 

a  reduction  In  head  I*  reouti 

rnut  H|-|>assvs  and  impruve.1  method  <*•  Uppbsg  Water  Pipe 
with  ben.!*,  etc..  sad  rulings  for  General  Hydraube  Work. 


valuable  where 

Ball's 


Crown  Water  Meter. 

ADOPTED  BY  THE 

Department  of  Public  Works, 

3STEW    YORK  CITY. 

NATIONAL  METER  COMPANY, 

JOHN  C.  KELLEY,  President, 

 51  Chambers  Street.  New  York. 


THE  HOWE  WATER  METER  CO., 


*>r  T'orttsmoutri, 


New  Hampshire. 

Incorporated  In  September,  mi,  with 
a    CAPITAL  STOCK   OF    tiou.rxo  In 
CI  IX. J  shares  of    910  each.  eKin-Msoss- 
*l.lo-  The  Company  ptutaaavsi  the  Mile  In- 
terest In  the  0.  H  Baisio  patent,  the  Utl* 
K  which  l<  undliaiuted     The  Hows  Wsm 
Hrrxs  is  without  doubt  tha  most  |»-r«eet 
aad  almple  laventlon  of  tne  kind.  eicellli.g 
In  all  reepecU  old  pattern  meter*  in  the  foT 
lowing  important  points  : 
WHPLKTrV.   liL'RAlllLrTT,  CHEAF- 
NESS.  ABSOLUTE FRKKlxm  FKOM 
LKAKAI1E.   ACCTBATE  RLtJIS 
TRatIoN  *ad  an  lm|Kswlbuiiy 
to  get  out  of  repair. 
Engineers  aasl  managers  of  water-work* 
are  Invited  lo  Inquire  into  the  merits  of  the 
Hows  M  stsb  befure  edopUtnr  any  o.  ner  pat- 
lens,  when  liter  muss  be  conslnce.1  that 
far  almnUelly  of  atmtractlun  sad  elTacthrw- 
new.  It  has  tio  equal 

ORHEHN  TiK  ANY  NUMBER  PKOU1T 

LY  FILLED. 
Corresponded* sulks!**],  full parttciUsra. 
wllh  descripUve   pamphlet,  furnished  oa 
atnaltaillan     gay-  A  LIMITED  AMOUNT 
OF  STOCK  F.IK  SALE. 
New  Yosjt  orric*  :  PiWT  RUlLliINO 
10-tll  l.icLsinre  Plan. 
Buwro*  Orrti*-  M  LINCOLN  STREET 
H    K.  KMERSON.  Sec.  and  Trees  ' 
T.  J.  Howe.  Proa     C.  H.  Bacom.  Suix 


STEEL 

CASTINGS 


From  1-4  to  10,000  lt>*.  weight. 

True  to  pattern  sound  aaid  solid,  superior  In  strength, 
l«iijrb.ne*»  snd  dtu-sblluy  to  Iroa  forgiaga.  In  Eny  position 
oe  fnrsny  service  wbsiever.    liean.*t  of  all  ktada.  r* 


Dlea  Hammer  heads,  lluoo  heada  fur  Locomollvea  1  

rt*d  anil  Machinery  castings  of  ererv  description.  1&.O0O 
i  'ran*  flhaf.s  and  lll.Cs  O  (le*.  Wheels  of  tSe  Steel  BM  i  ... 
nilig  pneie  Its  eupeiiorlty  oyer  all  other  Bleel  CastAncs 
CRANK  SHAFTS  AND  UtARlNO  SPECIALTIES!  Cir- 
culars and  Price  Lists  free.  Address 

CHESTER  STEEL  CASTINGS  CO., 
Works,  rjheater.  Fa.     407  Library  Street,  Philadelphia. 


Google 


Feb.  4,  1882. 
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Ludlow  Valve  Mfg.  Co- CHAPMAN  VALVE  MFG.  COMPANY 

  MAUvrAtmiarsa  or  «. 


OfTlco  and  Work*! 

i.TS  lo         KlVlUt  XT.  u>d 
07  to  S3  V AIL  AVE. 

TROY,  N.  Y. 


Steam,  Gas  and  Water 

VALVES  &  GATES. 

FIRE  HYDRANTS 

WITH  OR  WITHOUT 

INDEPENDENT  VALVES. 

ALL  VAI.VTS  AND  HYDRASTIS 

ruaatsirAD  Tin 

BABBITT  METAL  SEATS 
ALSO,  FIRE   HYDEANTS.    non-corrosive  working  parts. 


i=!i  ■ 


THE   BEST   IS   THE  CHEAPEST. 

JENKINS'  PATENT  VALVES, 

Uete,  Lllake,  Asmle,  (keek  and  I'rau,  have  ao  Cirsaad 
Joint,  or  I.cad  fceale.    Warranted  Tig-tit 
far  Meajsi,  «.».  or  Water. 

JENKINS'  PATENT  PACKING, 

In  SUM*.  ■ ...  I m •  Km.-,  anil  ITukn 

Ul'BBEH  VALVEH, 
r  Hot  and  Cold  Waujr,   Asm  all  kln.fi  of  HuU.  r  i 


General  Office  and  Works': 
INDIAN  ORCHARD,  MASS. 

TeeasukhkV  Omoi : 
77  KILBY  STREET.  BOSTON,  MASS. 

ALL     WORK     O  V  A.  R  A.  J*  T  K  K  U 


JENKINS  BROS., 

71  John  8t,  Hew  York.  104  oudbniT  St,  Boston,  Mast. 

WORKS:   IIOLVOKE.  \tA.SS. 


II.  ft 


OEO.  II.  nHBYMAitN.  Dim. 


THACHER  &-  BREYMANN, 

SUBMARINE  DIVERS  AND  CONTRACTORS, 


Hptv 


ESTIMATES  AND  CONSULTATION  PROMPTLY  GIVEN. 


Employ**. 


tW  iauea'  from  imu*  1 1 


No  Oil.— Train  employes  on 
railroad  complain  that  they  am 
•tiffirtent  oil  to  keep  tb.tr  red  lai 
On  tba  aaatarn  division  oil  can 
talnad  at  Albany,  and  on  Ui«  w 
ion  at  Byracuae.    A  hrakeman 


die    OranTiUe  and  North  tiranviU*. 
snrvnv   of   a    new  road 
Granville  to   Rutland,  Yt. 
mrnced  when  the  survrv  of  the  Greenwich 
*  Whitehall  road  is  finished.  Tlie  route  from 
Middle  Granville  will  be  through  Raccville, 
Poultney.  Castlelon,  Watt  Rutland  and  Cen- 
ter Rutland     The  Iron  mills  aloof  I*aka 
ChamiiUIn  will  be  connected  by  boat  with 
toe  new  railroad.   The  road  from  Greenwich 
1  ami  Whitehall  will  be  buill  at  a 
1,000  per  mile. 
No  Oiu— Train  employes  on  the  Ce  ntra 
railroad  complain  that  they  are  not  allowed 
1  lamps  burning, 
an  only  be  ob- 
western  divia- 

-./wuSTrttxirter  the  otbor  evening.  Mid 
■  You  can  «ee  for  yourself.  My  reJ  llgbta 
an  burning  to  low  that  they  would  go  out  if 
I  bad  to  run  back  and  swing  up  a  train.  We 
have  aakad  for  oil  at  8yracoee  or  a  can  to 
carry  eoroe  from  Albany,  but  both  are  re- 
fused. To  guard  against  accident,  my  con- 
ductor boa  advised  me  not  to  keep  my  red 
lantern  burning,  but  trout  to  lighting  it 
wben  needed  If  a  dangerous  stop  was  mad", 
a  train  might  collide  with  us  lie  fare  I  couM 
light  the  red  light  The  conductor*'  and 
brakemen*  white  light!  will  not  Inst  from 
Albany  to  Syracuse.  I*onk  at  my  dull  red 
light ;  that  In  the  heat  answer.  A  conductor 
was  obliged  to  go  out  in  Hyracu**  and  buy 
Oil  enough  to  carry  him  and  bla  craw  to 
Albany  the  other  night.  We  can't  afford  t" 
buy  oil  or  oil  cans  at  our  wagea.  AH  creaa 
following  other  trains  closely  are  afraid  that 
toey  will  have  a  fearful  wreck  for  want  of  a 
little  oil  where  it  i>  needed.  Wa  must  have 
oil  to  fill  our  red  danger-lamps  anyway.  The 
company  never  wa*  known  to  be  stingy  with 
oil  before  Una  winter.  It  is  probably  one  of 
the  new  •  reforms'  we  bear  about."  If  this 
is  tin  cnae,  if  the  Sew  York  Central  railroad 
la  willing  to  risk  the  Uvea  of  ite  employ** 
and  inmiksrees  for  the  sake  of  saving  a  few 
the  people  want  to  know  it  at 
the  accident  at  Bpuyten  Duyvit  is 
opening  the  eyes  of  nianr  |Wanns  who  have 
heretofore  inipi«»*.l  that' in  case  of  accident 
the  empl>ye»  ware  the  only  ooea  lo  blame. 
The  railroad  company  is  now  being  ar- 
ralvnf<1  at  the  bar  of  puWk  oplnlon,  charged 


Irsn oil  is  not  overduiHs  as  yet    Who  ever 
haard  of  an  advertisement  for  a  lawyer  to 
take  charge  of  a  case,  for  a  general  of  an 
from    Middle  ""my.  •*  Indeed  for  a  boas  of  any  kind.  We 
wflT  V  "  m    «"  U'-l  «*"  <«?  «PP«"  tl«  «o  be  In 

advance  ,.f  the  demand: 

WaHTU.  In  a  British  Colour,  a  Chief  En 
glneer  for  railway  MX)  to  BOO  miles  long, 
partly  In  operation  nnd  partly  to  be  ooo 
ttructed 
teat 


In  railway 

location,  construction,  rapairi  and  main 

of  works  en  ■ 
iloyara,   references  and 

"  Railway."  care  of  /fcn  '  c  f  <:„?,-Hr, 
78Brond««>.  ,N««  York. 
WattsTD,—  In  a  Brittoo  Cotooy.  a  General 
in  cooversa-   Huprrintandeot  for  >  railway  now  about  400 
"    miles  long,  but  to  be  about  SoOand  800  mile* 
long  hereafter.    Ha  must  be  thoroughly 
competent  energetic  and  experienced  in  at 
that  pertains  to  toe  management  of  traffic, 
and  Of  good  personal  character.  Address, 
stating  age,  record  in  detail  of  career,  rail- 
wars  employed  on  and  time:  also  references 
and  terms. 

*  Railway."  care  of  the  R  .i/rood  Gairllr 
*H  Broadway.  New  York. 


BUILDING 


npi 


at  the  present  time  1,000 
ltd  ale  putting  up  a  new  building 
Ml  >  806  ft.,  which  will  be  stocked  with  took 
for  a  machine  shop. 

Nones  to  Architects.— The  Building 
Committee  of  the  B-ard  of  Regents  of  the 
State  University  of  Texas  invite*  designs  for 
the  proposed  main  building  of  the  university 
to  built  in  Austin.  Particulars  can  be  oh 
tainrd  from  Dr.  T.  D.  Wooten.  Box  80S, 
Austin,  Texas. 

Jail  CoimtAcT  Lin.— The  contract  for 
building  a  countv  Jail  at  Uvalde,  Tex.,  has 
been  let  to  Mead  &  Mndd,  of  Ran  Antonio. 
for.U>,5B0 
PnopoaALa  ron  t  itv  Hall  ami  Mahkkt 
The  Omaha,  Neb.,  city  .-ouncil  be.  ap 
itntad  a  committee  to  receive  rro| 


fi  i 


fob  HriLDiatm  —To  the 
mi  I'ulJic  Building  and 
ef  erred  hills  for  the  «rec 


lion  of  custom-houses  and  p.^r-,^llce.  agrrc- 
gating  a  cost  of  « 12,000. WW. 
ButLDivu  WuaSVIS  axd  .  H  -  \»  Elava 


on  paoe  Li' 


R.    PATTEE    <fe  CO., 

HOLYOKE.     M  ASS., 

BOLE  PROFRTCTORS  AND  MANTIFACTUREKB  OF  THE 

HOLYOKE  FIRE  HYDRANT. 

THE    HOST    RELIABLE    AND  DUEABL 
HTDBANT  MADE. 


W»rr»nt*4  not  to  freeze  in 
M  it  dripB  two  inches  below  the 
main  pipe. 

For  farther 


BALDWIN  LATHAM'S 

SANITARY  ENGINEERING. 

Prioe,  $3.00. 

GEORGE   H.  FROST, 


PEET  VALVE  CO 


Manufacturers  of  Patent 

STRAIGHT  WAY  VALVES 

STEAM,  WATER,  GAS, 

ETC.,  ETC.,  ETC. 

163  Albany  St.,  Boston,  Mass. 


METROPOLITAN  IRON 

Julius  JonsoB  &  Co. 


JULIUS 


FOUNDERS     AND  MACHINISTS. 

FOOT  OF  EAST  118TH  ST.,  HARLEM  BIVEE,  H.  T. 

FIRE  HTDRAMK"STOP  COCKS, 

MILL  WORK,  SAFETY  BOILERS, etc. 

Our  Patent  tmprovid  Fire  Hydrant  is  araranteed  XO.V 
FHK  EZINtl.  has  ample  w iter  war.  ••nuile.  reliable  waste  valve 
drainiar  waler  In  sloes  atisoluo/ly  down  lo  valve.  Built  »lth 
stwlol  toota  ieilh  encased  likr  cnt  and  wilonul  caie.  Uiler 
raangrabt-  In  all  their  parts,  av!  0tt»d  with  *>  niuidi  care  n»  m 
bestowed  na  enffittse  and  work  of  that  clan*  xtaktit£  a 
sr*.-iAlty  of  Water  Works  Flslure*. 

wu  are  iiretiared  to  turoiNh  Hydrants,  ail  site*  and  style*. 
I  rupcoved  Stj^Cocka.  f™rHj  B 
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AKRON  SEWER  PIPE  COMPANY,  AKRON,  OHIO. 


For  quality  we  refer  by  pormiaaiou  to  the  fol- 
lowing eminent  Civil  Engineer!  : 


Mr.  E.  8.  CHESBKOl  <1H, 

Cnnmlting  Engineer,  N«w  York  City 


Mr.  1.  W.  A  II A  MS. 

Sanitary  Engineer,  Brooklyn,  N  Y. 


Mr.  J.  HERBERT  SHEDD, 

Late  Chief  Engineer  Providence 
Water-work*,  Providence,  R.  I. 

BOSTON  AGENTS 


AKRON  SEWER  PIPE  CO. 

AKRON,  OHIO. 

iMjImJ  ud  only  M*nuf»rt ui»r»  of 

8TANDARD  AKRON  8ALT  GLAZED 
SEWER  PEPB. 

Tit  kit  it  nt  citirtn,"  it  uiti  rNtrti 

Aftnelej  for  »lt  of  glaiulaid  Akron  K»ll 
.llaaed  Beww  Pipe,  In  all  lh«  principal 
CUko  of  Ik*  Cnl.nl  SUI«. 
for  furUier  information,  wHm> 
D.  L.  EJIO,  Iec'7.  Akr:r.  Ohio. 

K  I  :  «fc  COLEMAN 


Mr.  W.  H.  B.IADLEY, 

8u.pt.  Scwera,  Booton,  Mam. 

Mwsrs.  W.  8.  \  ALFRED  EUERTON, 

Engineers  in  charge  of  Parka. 

Albanv,  N.  Y. 


Mr.  W.  W.  WILSON, 

Chief  Engineer  and  Superintendent 

Yonkera  Water-works,  Yonkem.  N.  Y 

G.  HOWARD  ELLERS, 

Chief  Engineer  Sewerage  Department, 

Chicago.  III. 


70,  AVATlCIt  8THEET 


R.  A.  BRICK, 


»A^rr*'Tt.m»  or 


Cast-iron  Pipe 

ran 

WATER  AND  GAS, 

aUU 

LAMP-POSTS,  SPECIAL  CAST- 
INGS AND  FLANCE  PIPE. 

Office,    No.  MS  Liberty  Ittreet.   New  York  City. 

foundry  office,  80.:th  ambov.  u.  J. 


B&BCOCK  &  WILCOX  WATER-TDBE  STEAM  BOILEB. 

»•<»]•        '»r  «ll  pMryooeo.   Sale  it   Kxplo.ton.. 

Hon  H.  IV  lo  umi  bv  MMIKH  Mm.  CO..  (tew  York;  li.MfiO  H.  P.  by  HAHHlftoN 
FWtdtMla 


ItAVI  IKt  1  II  A   l>>.   I  IiiImiI*  l|  )  hi    '-'..".Ml    It  F 
M'tlAK  KF-KINIX1I  PAX,  I  »<«  .1 ,    .  KJOCO  II.  I',  tar  '. 
Jrr»v  ub:  hviii  r.  bv  till;  .IK-sl  )■  jt  Ni  i'kl: 

II  I-  »v  HAklTA.N  WlH.l.KN  VI1.IJ-,  Ne«  J«t»y 
HKuK  MR1  Co  .  N-ulfc  P.-nit,  Ir.d  .  .no  tiiiMlrnU 


.NM.H 

•»s««Hi  BlEM. 
.    «iln  11,,-l.n. 
I)  hTt  I-rllA 1, 1  II 
til  nil  klr.,l«  i  t 


urw.  rriiai  .~jO  It  I*.  .o  '1.IWO  ll.  I*.  eM'h.  IVatetmtal  Fi|*<»*lMiit  Me.L.1  awarded 
iii.  'c  .11.  -  fur  lii^i-it  •••  i        v  and  .  ft  .  .•  m-\  .ni  leta. 

Il  .i-ii iii.-il  riretiUm       Mlirr  dt*lr«d  lafminau.ili  uwimeAly  Inrnlohert. 

BABCOCK  A  WILCOX,  Engineers, 

SO  feartlaael  street.  New  Yerfc. 


KST^VJlI.ItSUED  1»5H. 


JAMES  MARSHALL  &  Co., 

Franklin  Foundry  and  Pipe  Works, 


MASl-FACrU»t»b  0» 


C.ae,  Water  and  OH  Pipes, 


Works,  I8tn,l»trt,  SOth,  and  Railroad  8. root, 
PITTSBURCH,  PA. 

N  B,—  rlpt  from  j-UkK  «nj  '.j.**!.!,  c**t  III  u  It.  length. 
•ST"^  '  '■•  <  i  .'  |Me.1  '.• 


MANUFACTURERS'   AGENTS  FOR 

WAT1  4  6AS-W0RI8  SDPPLIBS. 

11  1.  v  III  Mi  IKOM'trOBKH, 

Wrought  Pipe,  Tuties  and  Special  Work  of  every  character. 
A.   ll.    'i  M  il.  *   nun  , 
CAST  IKON  MAIX,  FLANOK-PIPE.  SPECIALS.  Etc. 
CHAPMAN    VALVE    il  tM  l  •■.  CO., 

VALVES'  AND  HYDRANTS. 

tW~  HpnHfliiollnw  (.  t  BkJh  v-llclted  and  kauinatea  at  (  cm  cm 
oil  Eiitftneorln*  Work  In  iron  given 

PANCOAST  A  TARR, 

SS  rial*  S.rcel   NEW  l'UHk. 


A.  H.  McNEAL, 

BURLINGTON,  NEW  JERSEY, 


\lmsgB 


WMiW@%a  WARREN  FOUNDRY  &  MACHINE  CO., 

ZT^rCj^lS^jV  WORKS  AT   PHILUPSBURGH,   N.  J. 

New  York  Office,  -      153  Broadway. 

CAST-IRON  WATER  &  GAS  PIPE 

-VS.      -la  ■■  *»     '..-»''«•  FROM  TWO  TO  KOKTY-KIGHT  INCHES  1  •1AMKTK!!. 

:  Also,  all  sizes  or  FLANGE  PIPE  for  Sonar  House  and  Mine  Hit 

11  RANCH KS,  BKNIiS.  RETORTS,  Etc..  Etc. 


■■USE,  NEW 


t  ii  i: 


1  I  it-.'  ti>  teii  wli.41*  lii»-l. 


MULTIFOLD  FILTER, 

WITH 

•  J  ET  WASHER, 

WILL  FILTER  TILE  WATER  SUPPLY  OF  THE  LAB0E8T  CITUB. 

THK  LAKtiK  ARXA  KFi 'L'IKtti  BY  THF  OLD  METHOD  Or  SAND  ttU 
1RAT10>  Ktbl'CEt)  TO  A  MIMMI  >I 

I'l-.i-ut.  |ia,mo^e  of  utilmAI  and  vrveuti.*  mailer  la.o  plpea,  and  UMeoaae- 

iriieal  puMuluin  uf  kbe  water  l>r  their  decoy. 

EAM1.Y  (  LKANtl'  AMI  ALWAYH  IN  A  CONDITION  FOB  KFrgftTVE  WORK 

Fill  tllMU.  :  |MirtlCUlA11l  OlLllVM, 

THE  NEWARK   FILTERING  CO., 

ITT  IxiMMKHTh  nTKKET.  NEWAKX  X.  i. 


j.vvt>  n  >HHiKr.  i-. .i.i. in  urn  .  r  »  hi  ■  i .  v  . 
U1N.1AMIX  CHEW.  tiMHnc.     »K.  tiEXTUN  M»pmnM.ilriii. 


xC*MykM  ,Uo*  ll.. 
c,V-t>v  _ . •■»  -.„,'»Oft^, 


Cast  Iron  Gas  and  Water  Pipes, 

LAMP  POST8.  FLANGE  PIPES", 
And  Oanersl  Foundry  Work 


R.  D.  WOOD  <fe  CO., 

Philadelphia,  Pa. 


Cast-iron  Pipe 

FOR 

WATER  AND  GAS, 

-     a! >.. 

LAMP-POSTS. 

Mathews*    anti-freezing]  Fire 
Hydrants. 

CAST-IRON  GAS  and  WATER  PIPE,  Eddy  (adjustable]  Valves  ana 

V     ;>'.._  ...  .i    Tf ,!.-.-.-.  .,     Mm....  I   n  •  ......        .  I  ti   * 


Vaivea  and  Hydrant*.  Flacgrf  Steam   nd  Pump- 
ing- Pipe,  Artesian  Wall  Pine.  Sugar  House  Cj  Cil  V  S . 
Caatinga,   Retort.,  Filters,  etc.              I  ,             ,  _       ,  .  _ 
mm.     v..  s  .voarav  mmfM.vrm  sr.  rMi.*.imHf    JOHVal  Turbines  Duplex  Patent. 
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THE  HOLLY  WATER-WORKS, 


L  Mr* 


[■unipine  uuto  the  mal 
raland  plpe  or  highly 


FOB   CITIES   AND  TOWNS, 

Om:B  THE  FOLLOWING  ADVANTAGES: 

<%,"~  i  _li^^P^JC'!^»^^^1^J^7;^,^w^^^tnIn^^  I     Vl    «W  «*>ty-  Over  M.COO.OOO  ft.-lh..  p~  10O  lb..  Of  C«l  Ob 

™  S1..,..l,„,^  r.ff  iMfii Zl- l        £}.  UZ?        tah,ad  uiaier  iMrcwate  1«  hmiv  teat,  without  .Novum  Aver 

n.  Kanto-.  uumuhntlT  regulated  by  water  preasurr  m  ibe  in  m.e.  fUm.illaneous  failure  of  »n  I.  practically  I        T         ,,       ,1(rr,,  Bh,gban.tcn,  N  Y.i.  .l:U1«.14»    ft  II* 

■nun.    The  supply  E  iwaiti'-ry  governed  l.y  Ibe  .leo.ann.  V  Kr«lt.r.  m»r  be  operate  on  tbe  cnmpouad.  k.1mnn  err  CSrt  of  refelug  l.OOU.OW  |BBS  of  water  I  ft. « .40  MM 

III.  Uell.vrs  powerful  ar»«lr«m»t«,rmlvfrorath«.  hydrants,   high  preaanre  principle,  or  Hkarured  from  one  to  the  oth.r.  with-      ,.„.__   _  ...  .. 

f^Z^*£!^jrik^"*nm  ■au^mmnT-r"nU^n''T  r^uS*1**'  r,",*,"*  fr™n  don",°c  10  n™  p™"""1  Instantly  «f-  ^f^1 *"*  "*  '»  rswuntenenoe.  thoroughly 

IN  SUCCESSFUL  USE  IN   NEARLY  ONE  HUNDRED  CITIES  AND  TOWNS,  INCLUDING; 

rn.j.  S  V  .  Mf.Taii.~ut".  i»l  .  lieuvar.  Col. ;  Atlanta,  tia. :  lndlaunpoUs,  Ind  :  (Vtlurabus,  O. ;  Buffalo.  N  Y. :  IIUTtlngtoci. low.;  Uangor,  Ha . :  Boor  CUy,  Mich. ;  Rochweter.N  Y. ;  Flowlw,   N.  Y 

ErarurrtUe.  lad.:  Auburn,  If.  V  :  bee  Moines,  low.:  Dayton,  O  :  Roefcford.  Ill  ;  Isntghamton,  NY.  aad  other*. 

Fire  Hyirants  will  Utile  or  Double  Frost  Jackets  il  ana  litM  Mependent  Bates. 


A  rJdf-MB  for  pATtkAllAJ  *,  •  ttVUlAni  and  pHCf  lift,  tbe  mBniifiKtnr 


rHP2   HOLLY    IwLAJ^TI71?^OTlTX*T^fCi    CO.,   LCXJKI^OHT,   IV.   V  . 
C.  G.  HliDRETH,  SECRETARY,  157  BROADWAY  (P.  0.  BOX  1372),  SEW  YORK. 

I'm  ttru.tatv  A  Han..  Loosulttng  Knirtnccn..  cm  llr osilw.y.  Saw  Vork  Jui>  T.  erssnso.  n-io-rs.1  Waatarn  Agent.  No  It  Major  Mock.  14*  LaSelle  M  .  Chicago,  IU. 


QUALITY  UNSURPASSED. 


SEWERPIPEli 


HOISTING  EIVG1NKH 

OV   ANY   rOHCI    AND  STVI.K. 

DOUBLE  AND   SINGLE  CYLINDER 


FRICTION  DRUMS, 

especially  adapted  for  MrHire  rlulMlnr.  l*>ck  Building.  Pile  Ilrcvlag 
Coal  Hoisting.  Quarries,  Mmea,  etc 
Any  Asnotia 

?   Kallroad  Asr. 


MUNDY 

NEWARK,  N.  J. 


1  CRANE  BROTHERS  MANUFACTURING  CO. 


OVriC'KS: 
10  R.  JKVfKMNUK  HTHKirr.  ( 


RAILROADS, 

MINES,  CONTRACTORS, 

QUARRIES,  STEVEDORES 
BRIDGE  BUILDER*. 

PILE  DRIV1NU 


COPELAKD  &  BACON, 
85  Liberty  Street,  New  York. 


JOSEPH  EDWARDS  &  CO., 

412,  414  and  416  WATER  ST.,  NEW  YORK, 

MANUFACTURE  Kb  Or  ANDREW*"  PATENT 

CENTRIFUGAL  PUMPS  &  HOISTING  ENGINES 

/*22\  tvauHfugal  Patepa,  capacity  of  from  ion  w  no.ooo 


pa  i 


mhI  In  J.-r.!«ii«,  WMwAlBK.  mislaK,  Iraixatloii.  watar  autka 
aatl  *HWcra(*.  HokUlac  Machloraof  all  >laHa  and  atjlaa  Hit- 
aba-  for  contractor!,  railroads  bntl»c-oialdm,  coal  raroa, 
quarrtca.  etc.  CooiplcU'  outDta.  with  all  appurU«aAc«a,  fur- 
Dlabo,!  at  abort  notice. 


WROUGHT  IRON  PIPE.  STEAM  ADD  GAS  riTTIHGS,  STEAM  PUMPS 

err k am  ^>ri>  hyukaulic 

FREIGHT  AND  PASSENGER  IaLEVATORS, 

'etinjr  Knprinoi*  for 
htationakV  ktva 


"BACON'S" 

HOISTING  ENGINES  *team  HoiiTATfo?AK^in- 


MELLERT  FOUNDRY    &   MACHINE  CO 


ILIHIITID), 

.  Pa.,  in 


ITaiiKv  Pipv,  hr,iich.K  \nlv-,  *n,]  llv.liint..  K.-t-.n*  Uaii.o  I'ua*,  ,-tL'.  Tile  laaprorrd 
I  anada  Turblna  Water  Wheel.  MacbttMnr  aud  tartlnjf,  tor  mmaoaa,  HollfaK  MUla 
Urlat  and  Kaw  Mill*.  Miuioi;  l-a.njn,  HobnV  *.   Odurana,  Brark-ta.  Iroo  Ralllnira,  ate. 

ut  utraata,   Ke.dlnc,  Pa.,  a-d  74  Ptna 


v^,TKy;Vw».rtsa 

.•#iit  \r\«  ^»rk  CHy. 


ELMIH  A.        |^!^™sPSfi  T^w--    new  YORK, 

HA  Wl'TiCTVWtK  B  Of 

W  O  O  I>     W  A.  T  E  Tt  PIPE, 


THE  CURTTS  STEAM  TI?AP. 

WHAT  WK  CLAIM  POM  IT 

1.  It  automatically  dlwnanreRalltbealr.  I 
•o  that  nflW-  can  atx-aisjulate  in  Uie  traj,. 
It  l*  ti'  iwle-*  under  oil  prcMuraa 
S.  It  will  deliver  with  imch  frordotn 
tbatwalarcan  neree  accumnlala  In  th^ 
carinecUBj*p4j 

preaanre.  I 
in  tbe  trap 
i  It  alll  work  aquallj  trail  aader  any 


tkldliK  bis  bead  oat  of  the  car  window. 
"  Keejp  roar  bend  innW*,"  «nid  the  conductor, 
niiErily.  "WlialTor!"  "  Kur  f«r  you  will 
dniiutic*  witna  of  Uia  Irnn-work  of  tba  l>rtdare. 
you  fool."— Taroa  Si/hug*. 

BRinoiiio  Rid  River.— The  by  Jaw  jrrant- 
1'  c  |Tn,(M(>  aa  a  bonus  to  the  Canadian  P»- 
clftc  Railway  CinipanT  for  tba  construction 
of  a  bridgi:  over  Red  Htver  and  eifrhteen 
miles  of  track  tu  connect  Emeraoo  with  tba 
Feinblna  Mountain  branob,  bag  bean  raUued 
at  a  public  tnaatlng  of  tba  aloctora  In  U*inni- 
pag.    Tbi  re  was  Dot  n  dlaasnting  vole*. 


A  mmrwATtoKa  »t  CirtrAtio.  —Tba  Aldar 
men  have  appropriated  11^,000  for  a  .tarter 
for  a  bridn  over  Taylor  stmt,  and  110,000 
over  Deertiur  street, 

Vladucta.—  Tba  Itntna  of  teo.000  for  a 
viaduct  «t  Cblcaitn  avenue  and  Hatsted 
street,  and  f  10,000  for  ooe  over  Centra 
avenue,  recommeuded  by  the  Committee  of 
the  Whore,  were  adopted. 


Tba  bridg*  orer  the 
Jaroos  River,  Va ,  of  the  Richmond  &  Petrra- 
burr  Ratilrrtavd  wai  dentrnved  bv  lire  091  tt 
e6tb  ulL,  nothing  being  Itift  but"  Ibe  granil 
Tlie  brldV"  wi 


t)  It  Is  simple  In  Ita  conslructtoo  and 

••taili  n.'i  e~"  ,Me  fer  elr.e  .aa: 

After  exhlt(lo.>ii  In  tin,  rvc.*nt  fair  of 
the  Xsaucbuset  s  Ubantalito  N -chanlca' 
A»«octal  lot,.  In  cimt^tlllon  w,tb  other 
train,  the  Cur, b*  Staam  Trafi  was  pitr- 
cbased  l  or  permanent  use  In  tbeexhjtiltl  >n 
ini.ldi.ig.  )tnr,ii'n..-<ured  nryil  a.ld  by  THE 
<n;KTlB  KmVUTOK  1X,  ,  tt>  Beverly 


j  being  lei 
which  it  re.Te.1 
orlRlnally  built  In  1WBJ,  u 
by  Ore  at  tba  time  of  the  evacuation  of 
Richmond  and  rebuilt  in  1B86,  It  was  a 
Howe  trass  structure  of  the  old  ttyle,  with  > 
frame  trunk  about  eighteen  feet  deep,  upon 
which  the  track  waa  laid.  T»tbeoonitiu*rJ- 
bla  nature-  of  the  bridge,  combined  with  the 
high  wind,  waa  due  ita  swift  destruction, 
lot*  is  1160,000.    The  Are  did  much 


Hi»t»  roa  Pai^TasM  asm  Pa 
is  the  latest  of  the  "  Work  M  _ 
Hebed  by  the  Industrial  Publication  Co.  of 
thin  city.   It  tt  a  selection  ,.f  useful 
data,  memoranda,  methods  and 
for  house,  shin  and  furniture  painting. 


house,  shin  and  mmli 
pferfuJefuI  andl7re>* 


MISCELLANEOUS, 
ETC. 

CotmtACT  roa  Hsathcg  ArrAiUTrs  — 
The  Board  of  Education  of  Sidney,  O.,  after 
bavlug  tested  the  beating  and  ventilating 
apparatus. of  I.  D.  Bmaad  St  Co.,  of  Toledo, 
O..  for  two  rear.,  bay.  contracted  for  its 
jotroductlon  in  their  barge  school  building. 


on  oooa  X. 
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W.  O.  COOLIDOE. 

RUST   &.  COOLIDGE, 

 &CTOHB. 

-AJSTD 

SUBSTRUCTURES. 

nwiim  ST.  an.  H«  »na  40  BramU  ■lor.B,  IH  l)>»rbarn 

KEYSTONE    BRIDGE  CO. 

A.  GOTTLIEB.  PrriJfml 
J  w  YANDEVORT,  TrrM«rtr.    C  L.  8TROBEL,  AwL  to  Ftm'i.    A.  D,  CHERRY,  Skmloij. 


PHOZNIXVILLE   BRIDGE  WORKS, 

CLARKE,   REEVES  A  CO., 


ION  BRID6E8.  VIADUCTS,  ROOFS,  TURN-TABLES  ETC. 

SPECIALTIES:  Accurals  wT,rkm»u«)ilp;  Us*  us-  of  doabtr-rrnnad  Iron ;  no  wrtox:  FbCMtoamr 
On».  4C  WILLIAM  ST  •  Ruom  Mi,  NEW  YORK.       410  Walnut  St..  PHILADELPHIA,  PA 


C.  S.  HY.  BHIWIK  OVEK  THE  OHIO  1 
Hrlcr  to  a  recwrd  of 
.moo*-  them  lint  f.dlowlmi.  nil 


T  tUiCIMNATI. 
l.uiU.  stanwnUn*  *MI,l«0.(>  W  In  <x«t- 


Invars-*.!  span,  "f  Ibrtr  rowrtl"  kinds  l«  *»lat«jio» 

i*ub- 


:  KEYSTONE  BRIDCE  COMPANY.  Pittsburgh,  Pp. 


BOSTON    BRIDGE  WORKS, 

D.  H.  ANDREWS,  Enoixeer. 

BUILDERS  OF  WROLGHTlROJi  BRIDGES  AND  ROOFS 

OmcE  t  l'i  PKMtKHTUN  SOCAUK,  lkWTuS.    WotU  :  CAJfMtlbOEFoRT,  Mask. 


PATERSON.  N. 

WROUGHT 

IRIX 
RAILROAD 

AJQ 
HIGHWAY 
HUIIKIES. 
Viaduct*. 
HyaU. 

tops** 

Ttim  lautra, 

KlrVSl.-d 

R.  R  EH-. 
W'ATrs  IMOKE. 


.Passaic  Kolliiur  Mill  0), 

TTJTTT 


Nrw  Vou  Orrus 

It, 


DETROIT  BRIDGE  AND  IRON  WORKS 


ENGINEERS  AND  BRIDGE  BUILDERS,  ffl 
DETROIT.  MICHIGAN. 

ID  8.  POPE,  W.  C.  COLBCRH.  W  L  BAESB,BmL| 
asatJEvY.  Mr«4»w  »»«.a~IJEVr.^^B^^ 


CENTRAL  BKIDGE  WORKS, 

General  Office  and  Shops  at  Buffalo,  N.  V.  New  York  Office,  52  Wall  8treet 

uenerai   Wlllt-o   anu   vnvp  KyolNsXRR  ASD  00XTBALTOB8  FOB  THE  COMbTRCCTIOS  OF   

STEEL,  IRON  AND  COMBINATION  BRIDCtES,  VI AD UOTS.  R O OF8.  TURNTABLES,  ETC 
°  M  DIE- FORGED   EYE-BARS,   UPSET  BOLTS  AND   HEAVY   FOROINOS  A  SPECIALTY. 

GEORGE  3.  FIELD.   C.  V.  N.  KITTREDGE.  EDMUND  HAYES. 


KING  IRON  BRIDCE  &  MANUFACTURING  CO 

CLKVKLAND.  OHIO. 


WROUGHT  IRON    BRIDGE  COMPANY. 


O.  SHALEE  SMITH, 


SPECIA.JL.TIIStii 
Deep  Pnunjaatloaa.        Long  Span*.  Hljrh 


■ARtlFAr-mvCM  n.«T>  acnoiEB*  < 


WiOOQHT  ISOB  RAILWAY  AID  BIOBHAT  T&DSfi,  ARCH  AST  8WTI0  8BID0 
Flat*  u4  Little*  Otrdara,  Iran  Roe.'i,  Tix»-T»W«a.  Im  Flan  sad  Tnstlss. 
Hat*  o»nr  THIRTY  FIVE  MILES  ot  thrtr  IKO!"  BRIDGES  BOW  Is  in*  In  twrotr  Bt 
Mcn-.ca  Rod  Canada    ILLUSTRATED  AI.RtTM  And  natliuatei  aent  OD  applKnuon 


BRIOOK   KNTRANCK."  ST.  I.OTJIB.  MO. 


THE    PHCENIX   IRON  CO., 

410  Walnut  Street,       •       •  Philadelphia. 

M(Uiiif*rt urrr»  of 

CURVED,  STRAIGHT  AND  HIPPED 

Wrought-Iron  Roof  Trusses,  Beams,  Girders  and  Joists 


CHANNEL,  ANGLE  AND  T 

I  to  template.  \Argr\j  used  In  the  construction  of  ron  V, 
PATENT    WEOCCHMIK1    .  ..I.r7l>«.  WELDLEtA 
uul  ill  ahapoa  used  for  Top  and  Bottom  tJiords.  PojCm  Tin-Bods.  Me,  for 
SUM  la.  I- 

RETLNED  DAB,  BHATn.VO,  AN [t 


EYE   K  *  HM, 


tuu£  MOOR  J RON 
IRON  WORK 

r,  riADVCTH,  noormTsvsnKS,  ASD  1 
Wrought  Iron  Turntables. 


O  HYDRAULIC  FORCED  EYE  BARS.  0 


(Oh 


>B-      J  .UiUIaT'.ajJ-*- 

Digitized  by  Google 
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THE    DE  L-A-"W~-A_KIEj    BEIDGE  CO. 


C.  MACDONALD  President 
52  Wall  Street, 

New  York. 


EDWARD   HEMBERLE,  Engineer 
Major  Block, 

Chioaero,  Illinois 


CIVIL  ENGINEERS  AND  CONTRACTORS  FOR  THE  CONSTRUCTION  OF 

\V<  >H  Ki*j   AT  TWKNTON.  X.  .1. 


PENN     BRIDGE  WORKS, 

BEAVER  FALLS,  PENNA.. 


■  *«i  r»m  hkh»  '  >r 


IRON,  WOODEN  I  COMBINATION  BRIDGES, 


IOOFM,     IRON     W  ONH  V* 


hi  ii  iiima.  i:r* . 


THE  WALLIS  IRON  WORKS. 

Haiti  IMBrr  and  Work.,  7,  »,  II   and  11 

■anli  «<ir^<,  imq  cur,  n,  j. 


WON  HHMHtKH.  IdinFs  TI  KXTAlir.FS  ASH  KIVRTKIi  rilltKK 

ixkm  iiiiih  iirncn,  i<:  iniisiiri  »ritti.r, 


O.  J.  &  W:  S.  UATE8, 
Engineers  and  Contractors, 

BRIDGES,   ROOFS,  etc. 
offices:  major  block  143-149  u  aai.  fc 

CHICAGO. 


CORRUGATED  METAL  CO., 

IROIST  BUILDERS. 


Office  and  Works,  East  Berlin,  Conn. 


BVII.OKIW  OK 

DOUCLAS  and  JAR  VIS  Patents  Wrought  Iron  Bridges,  Roof  Trusses 
Corrugated  Iron  Fire-Proof  Shutters,  and  Ceneral  Iron  Building. 


R.    F.    HAWKINS'   IRON  WORKS, 

HPRINOFIKT/D.  MASS. 

Kliwaaof  1..  W»  HOWK.  HTONK  *  HARRIH  and  1UHRIS  X  HAWKINS 
WORKS  KH'l\VllLIeiUKt>  l-lO. 

Howe  Truss,  Pin  and  Link,  Riveted  Lattice  and  Solid  Plate 
Girder  Bridges. 

Draw  Bridge*.  Tnrii-Tahlra,  llolt*.  r'orjririir»,  Itallroad  I  >•>«■.  and  Hwiichra. 
STEAM  BOILERS.  TANKS  AND  ALL  RIVETED  WORK 
IKOX   AXD  BJtAOH  CAKT1NG8.   lU'll.DING   KBOXTH,  KTC. 
Marhlnr  and  IMarkMullh  Work  I*  Ordrr. 

■       HVtXIUaJt,  Bupt  8,  Prop*         WK.  BUKKAU,  Ku«laa«. 


,  VIADUCTS  AND  IRON  PIERS. 

 -COOPER.   HEWITT  &  CO. 


KNISELY  BROS.  &  MILLER 

(Lair  A.  KMMil.V  A  CO.} 

Slalr.  Tin  And  Comipiwd  lion 

ROOFERS. 

H  V.Vt  FAl  TI-KrRS  OF 

GALVANIZED  IRON  CORNICES 

an 

THE  HAYES'  PATENT  SKYLIGHTS, 

7*    and    7  1    U  ral    noiiror   Klrr,l,   <  klraCa. 

id  to  larjr*  'i*lmu 


LOCKPORT    STEAM  DREDGE, 
STEAM  HOISTING  DERRICK 
AND  STEAM  SHOVEL. 

THE   BSST   IN  TIIF.  WOIiLU. 

EMUiuUa  FumidHMl  <m  Application 

POUND  MANUFACTURING  COMPANY, 

UXJKPORT,  N  V. 


EARLE,  MILLER  &.  PATERSON, 

Contractors  and  Builders 
BRIDGES.  R.  R.  BUILDINGS  AND  BRIDGE  MASONRY, 

16"  NORTH  FOURTH  STREET.  8T.  LODIS,  Ma 


HASLUP  STEEL  SCRAPER. 


I'ATK.N'TED 

November*,.  IHVO, 

AKD 

June  14,  1SS1. 


Tt.  suiottu.  Bat  Wflkuz  tin  m 
Sidney  Steel  Soraper  Co., 


ETir  Elfk. 

Sidney,  Ohio. 


CALUMET  FJ  RE  CLAY  CO., 

JIAMTAnrRKKH  OF 

SALT  GLAZED  STONE  WARE 
SEWER  PIPES 

Of  «DM|iiaM  tttxictli,  miontiuinu  and 
finish:  all  tin*,  fnun  tvro  iocbrs  to  thirtv 
tnehc  diamrtnr.  Tha  linat  axtt-u&lv*  fac- 
tor?'  of  lb*  kind  in  tor  I'nilxl  KUIn,  Aim. 

Fire  Brick  and  Terra  Cotta 

HOODS    OF  ALL  KINDS. 
P09T-OFPI0K, 
CALUMET,  JEFFER80N  OOUHTY  0.   sls^sV  is 

Digitized  by  Google 


X 


CjajfiaafnT  from  ptjn  VII 


i*nrr*AOn  ron  Immiovimikt.  in  Mitch- 
ell  Dak  ,  )■»»••  bean  let  to  lb*  MMM  "f 

£100,000. 

A  IlaJcaatAAUJIO  CoHTaJIT  has  been 
funned  at  Yankton.  »llh  »  capital  of  *Sy,- 

ooa 

Tux  ('mtrectun'  Plant  Manufacturing 
f'.mpnnv.  of  Buffalo.  N.  Y.,  In  their  com- 
bined derrick  buear-leiwar  and  boolo-hoister. 
certainly  oBVr  a  Tory  grratly  unproved  ap- 
pliance over  the  mncbirierv  now  In  am  for 
handling  hoavy  manuury.  Mr,  A.  F-.  Dobbin, 
t»i».  Inventor,  has  subjected  It  to  long  anil 
before  offering  it  to  the  public. 


1-H1>I'<18\I..S 


ritoi'osAi.s 


II 


and  tbe  t-»timoiiial»  I  <nc*nunx  "  are  of  to* 
most  natiafactors  chirarter.  Frooi  a 
auual  I'Zatninati-ti  of  »  nw*VI  of  the  mariilnfi 
we  arc  prepared  to  In*  r .'  the  Wlummiit, 
an  far  a.  a  luaM  will  allow  us  to  Judce  ol 
the  wartlruj  of  a  fujl-iriard  machine.  The 
ciBpany  have  follv  protect*!  tha  raacnuie 
l.v  rammta  Thev  have  latord  a  very  han.l 
eocne  colored  rani,  which  will  bo  scot  fremiti 
or  onframed  to  any  addreen  on  application 
Moxtb  Cttaurro  Gold  Mixtwo  Co  ,  , 

BCCK'a  HtlCII,  PUKAS  fOPXTT.  CAL.,  } 

Feb.  W,  INnal,  I 
Clayton   Sttam    /V~ji   ttnWra,  «,v*.*ly« 

-ii  - n  i  via  I  write  to aaj  that  your  atr 
eoaipreaeor.  which  baa  been  runninc  Rfteeti 
monlba,  M  the  brat  I  ever  aaw.  I  have  apen 
Ave  buisdrad  oooanrnseiie*  at  work  on  tin* 
Comatock  aad  at  other  placea  and  must  m 
"yours  is  Uie  bona." 

Yoora  truly. 
Hgrned)  D.  J.  Mahoxt,  Hupt. 


AHPDKN   DISTRIBUTING  RBS- 
KBVOIlt 

I'HolurAALK  FUH  ITUNUUIINO  MATERIAL 
AND  DOtXO  THE  WORK. 

uvrtc*  or  rHK  CnaataaioMKaa  or  Watkb.  t 
Raauiao.  Pa_.  march  vv.  18KI.  I 

The  Oiiniiihalun»r»  .if  Water  of  the  City  of 
Reading  wUI  receive  proposals,  at  the  office  of 
the  Secretary.  Illy  Hall,  until  5  p  m.  Tuewtay. 
April  11.  1RH2,  fur  furnuuUnK  the  material  and 
doinir  Mht  *M«fk  uecesaaiy  to  eonatruct  a  twenty- 
Ht*  mllll'iii  rnUun  featrrolr.  oa  the  DainiHlen 
tiering,  property,  to  be  known  aa  the  ltatn|s»rn 
IHalrilillluik  Eaeervolr. 

runs  and  kpnilacaUona  can  be  area  anil  blank 
forms  of  proposal  procured  at  the  office  of  A 
Harvey  Tyann,  <Hy  Enrtnerr  between  the  hours 
of  1  anil  4-30  p.  m  .  each  ilay.  until  the  tune  of 
Irulnc. 

A  cash  ilcposit  of  five  huadroj  dollara  with  the 
City  Treassirar  Is  required  of  each  bidder . 

Bidders  are  renovated  to  oarctullr  and  thor 
ousiily  riauitiie  Uie  plans  and  eperlllcullnua  be- 
fore htthliae;,  aa  suirt  and  entire  conformity 
thereto  will  be  required 
|    gay-  Tbe  tVinunlaaloners  reserve 
reject  any  or  all  hlda 

Bv  onler  of  the  Board. 

«•«  R.  MrlLVAlN 

Jolt*  II  Kan-aLUA*.  Secretary         H— 11 

Proposal,  far  the    roaelrarllan  I 


•toiler  lu  <  onlrni  lor  a. 

OWS  Tllul'SA.NK  MEM  WAXTKI)  lMStE- 
DUTKI.Y  W AtlEi*.  |l  -V0  PKtt  DAY. 
Hie  uiiilersixneil.  contractor  on  the  Vickaburc, 
Bhreseport  A  Pacific  KallnavJ.  frcen  Xrnroe  to 
Arcadia,  la  .  *a  tulles,  all!  recelse  prop-->sals  for 
earth  work,  tlmlier  and  heldve  work  iai  said  line. 
The  earth  work  Is  unary,  of  a  tilftit  aa.idy  eolL 
and  will  he  let  In  one  or  moreaecHonaof  owe 


RAILWAY  CONTRACTORS. 


WE   ARE   l-KKI'ARia>  TO   IUOM  TOO 


mil**  encb 

AflfklV  to 


rilto. 


W  CHAH. 

MliIUOC, 


i 


Puirncrr  tM«<lon». 

KjurrrcmT  hmkal  Kailhtiad. 
WCtMtitMMU&fa  Orrir-L 
OeTiMitos,  Kt  .  M-r  ...  IftHS.  S 

CEALKD  TROl^WAI-s  will  In-  rmtvfd 
.  »  unui  April  i\  iwc:.  f>r  \br  Mitt  ol  thrro 

or  tmirp  laAtarRc**r  fWAlmnn  nr.  Ki<nlurk> 
On tn«l  It MtLrtM.il,  *v>  ptrr  pUn*  iui'1  *p*ctteUkm* 
on  flltf  4t  ibta  offlif.   Tli*  rlcfat  la  rwrrwl  to  re- 
j>n-t  an j  ur  All  bid*. 
J.  U.  ELLIS' >N,  J.  R.  HETCHKL. 

i;-t.  i  >u  ..Tt  ftapk-flafsaTMleet 


^.  Railway  Dump  Carts  aotl  Wascns, 


III  any 


Uralred  <{nanllll 


on  hharl 


rliihl  to 


WANTED. 

OITI  ATION  WANTED  aa  an  Ai- 
l  I  slstant  Kfurtneer:  New  Tanilaiul  or  kltddle 
■  tale-  (.referred.  Will  furnish  traaalt  sat  If  dr 
SSst  aad  work  one  month  on  trial.  Address, 
atatuii:  character  of  work  and  salary, 

13-11  W  t  Bl'CK*.  Wohurn  Me*. 


4  CIVIL  KSOISF.ER  OF  MANY 
.'V  yeara*  experience  In  the  contraction  of 
rallrcads.  waUT-aorka  and  sewa*re  srorks. 
both  In  K octal,.!  and  I'ans.lA.  and  who  haa  Jus: 
■alaiaid  from  a  ten  m<aitha'  ^airement  oa  the 
ooaetiuctloa  of  aa  aateSBdre  new  road  In  Iowa, 
a  oow  opea  In  aa  entfA.-erocnl 

The  a<l>ertlaer  was  for  ses-rej  years  en*aesd 
aa  omiractor'a  chief  enfUirei  and  af  cat  on  « 

eu«He  rallnstd  aorta  la  Ireland  Andreas  A.  T 
niTTKltttl-U  1K>  D.-arbom  ateoue.  l'h«a«o 

1:1  li 

STONE  CUTTERS. 

Wanted  es  Btone  Cotters  oa  the  New  York. 
West  lihore  A  Buffalo  atailroail  at  lUTersUmw. 
If.  Y.  Wafss.  B  per  day.  W.uk.  lirMire 
anaaonry;  >*  wOl  last  aji  months  Alone  Ml 
red  SAodsloaw  Boat  leases  New  York  from 
loot  of  Harrteoa  alreet,  at  S  p.  m  .  and  from 
I'eeksklD  on  New  York  Central  A  Hudson  Klirr 
kaltroad  al  6  JO  a  a  and  3  p.  m  for  Haver 
straw 

DHCRMAM  *  McDOaSoUOU. 

1 1  CoBlrBTtiW-* 


OmcB  or  Cm  CXsbk.  Omaha.  Neb.,  1982. 
CEALF.D  P9DP06AU  will  be  i»- 

i»  r«.i«al  Al  lb*  ffflf**  »f  Hi**  ij  tw1rrn.tr  ii  *»1  until 
TUaMd.r.  April  IK  1U  o  rlm'k  noon,  for  tbt? 

coDftn^Kiti  "f  n-wi't.  Id  Nurtli  <  imtUin.  m*  fi4- 
low*  l,<KKJ  ft  o4»  *HJ}^  brick  m-wr.  72H  Tl  :>H 
ft  li«Vk  mrwrr  aanl  T»  <vf  ft  l>rtok  Mwvr. 
l<ic«t»Ml  on  l*-nl  xr«*i,  baiwiHtn  r*fl«««lb  mvi 

Kn-rrnlthfltth,  Aliil  <HI  S*i*'«DU'"-lilli  W|»»*^-ti  1ur4 
And  Nk^ielatat,  br.*r«c«i  Srvrat^irUi  ami  T*««itr- 
!!■■  .•[."(-  '  t:-'  K-  r  wttki  all  ntCTaaaTT  inu- 
■rti|e*«.  tatnp  ii.-l.-t,  .iiul  '.»'-ii  limMt-M.  aa  per  rWn. 

nml  -|-.ir.i-Ai  I.  C<  „!i  -In-  Kjirfi'.v'.     fT,  .■ 

l*jM,)o«il«  to  \x  iirri,-n-«l  ujkki  b*ADk«  runii*>b»4 
hv  the  (Mv  r  iieir>T  HI<1*  »UI  alto  be  rrcrlT-fd 
tnr  ihfftn.«ftruotioo  of  a  tinibar  out  fail.  rtnhrAc- 
■M  tba  ftirnlablnir  A^J  itrlTlnirof  100  oak  tdbta, 
more  or  icwa.  tl.  loa«.  12  UiH  to.,  and  l,Vo  ft 
of  oak  lumlew*,  an  p*T  tiUna  ajkI  tietvitlcnl»<>nf  In 
lb-  JUiRUiarr  a  office-  Work  to  t>o|(iu  .xn  or  l>rf.ifw. 
JuiH!  I.  and  to  br  oompl-te-d  lyvcniba-r  1,  1IWCJ. 
(•■jmrTilw  t.,  )►».  rn.nl-  in<nilhly  In  raiii  MrrATiii 
I.Sprrcaoi.  to  be  r™.-rt<-d  unHI  flna!  i>uoipb<t.nn 
MM  aceapnaoce  of  work  br  tbi*  iiroper  auiborl 
Um.  AH  bbH  HJ  ba  A<tn>oitiwiU(*d  by  tbr  .urua 
turr  of  |»rt.|.-«.i  »i*rt>lir-.  woo  a  HI  la  uvt-aX  of 
« warding  of  contract  cuter  into  bomb,  of  U»>  t  ltr 
for  ciociiltiMD  •><  tb.-  «f.rk  in  tbe  cum  of  f  'Ht  i>x) 
J.  J  L  C.  JrwiTr. 

i.tm  city  ai-ft. 


CiTUATION  WANTEH.  aft.T  April  I. 
O  b>  A  LlVIL  KN.ilNKER.  Ha*  bad  wl*l«-rii 
eoar.  exi^riaHwv  In  aiirvuvlntf  Aa  l  eninnxftini. 
<*an  takewobAfjct;  of  rnlroa.1  IocbUod  or  OUawtnac- 
lion  Addraaa  P.  «>.  tVn  170. 
U  K  NKWTO.S.  SinWEX  CO.,  N.  J. 

ITl'ATION  WAN'lEDa*  Instnitn-nt 

txtAB  maR  R,  8*ar»e)f.  br  A  «r*dttai.'  E«at 


s 


with  reference*  a*!  Uu-ruiiwatu 

Addma.  H.  II  .  Knx  1«. 

Aha  AeTbor,  Mich. 


CEAIeKI)    fUOl^XSAUH  will  b.-  rv- 

0  celTed  at  the  office  of  the  Hoard  of  Public 
Worta.  ClartnavAil.  Q  ,  until  \'i  noon  of  KHJL'AY, 
April  14.  A.  D.  1HJC  for  the  iui|m>Terntrnt  ot 
lUrriwiiB  avc-KUe,  ftraii  WeataoiMl  nrrt.u.'  U>  the 

1  iiir ii: iiit 1 1 ,  llatntllon  A  Ib.rt»ii  Hjilr  by 
rradmc  iteUinic  citfba  and  <  t\**int*  rtajcikkC 
trutlcjv.  !«'■•  Wrrloi-  the  roo-lwav  ami  iimtin.rl- 
\uti  tb«;  m-ce*-ary  cuiTerts.  ilralni  ot>l  rrtaiiiln* 
walla,  acc-inltn,-  to  ■HlMMlM  on  Ale  tn  the 
■■nti-e  of  tbe  IteNtnl  of  Public  Work*  Th*<  «nuie 
to  be  David  for  la  cA*n  wlUitn  two  week*  after  tha 
I.  aula  to  be  lame-J  ho  pATTiirat  for  thla  Im prove 
ajMHl  -hall  bn»-»  l»*-*<n  MH, 

The-  Ifciaxnl  i^irt on  the  rtclit  <>f  f«'>w-lintf  anr 
<h-  all  tbe  libit 

Wilder*  will  miWie  tbetr  wamea  and  aditretka 
upon  the  out-til*  i>r  tba  arnvgilaaaaj  cimtAinirif 
liwlr  libit. 

Each  bid  to  be  accomiuunled  by  two  iLatUbler- 
csl**d  ■  .r •■  ■  — 

Hldderfi  t»  nae  the  brMatrd  fi-rma,  Aa  kvaoa 
MM  will  lie  recelred , 

By  order  of  the  Hoard 

l-AVII)  BAKLH.  Prcablent 

Ii  W  Baowm,  Clafb. 


<  untinif  Hon  ol"  Hfwrtotr  for  Hj  titem 
of  Water  Work*. 

Omet  i  r  Cttt  rutax.  I 
Riduii  Ji'»mia>,  lo«a.  H Arch  .*0.  IfMr?. »  i 
QM  M.llin'ltorixSAl-Swill  ben-c«t%ed 
i  »  by  tbe  Vitr  ConsxHI  of  ttv»  Cltr  of  KM  *  «»k  ■ 
Junrtb  -a.  ol  U»  d  t>Ak.  Ml  unui  7  o'clock  p.  m  , 
ThtrMikf .  AL.rlI  ".HI.  IW.  for  tbe  tvn*trii«:*in  m 
a  rcarrri-tr  to  coitdete  tbe  lyttena  of  waler- 
•orkt  avoided  bv  Uie  I'lty  Toum-il  -.f  city. 
Hid*  will  bw  roc«dv*Ml  for  tba  coiiMnictlou  cf  a 
rwar  olr  of  one  million  caJloct  capacttT.  aod  fur 
rwemilr  of  the  cApocitr  <-f         aixf  otve  half 
mUbon  rnlbxn  .-ni«Wf>     PattWs  niakLnc  btda 
will  tubntit  lh#nr  i»wn  plana  aa*J  fpeclflcatloitt, 
•tAibof  of  whit   ktnd  of  raaleria*.  etc..  aai.i  I 
reaer-.ilr  will  he  coowtrurted.   Pnf|-<-u.lt  bia^  t* 
addrewwai  toCitv  cbirl      rbaJruiAA  of  Woter 
WorkN  rinMioitr**.'.  Ki*d  n*k-  Iowa 

THOMAA  U   LEF,  Ctty  Chub. 


STUDEBAKER  BROS.  MFG.  CO., 

SOUTH    BEND,  IND. 

TO  CONTRACTORS. 

The  ntiW  tiHA  II  tll.UOID  HI  II.D- 

IIH  .111  lluii.t  I  iii-i  Kinlmnknientji  or  the  base 
i-l  I^irve  k'aibanVmenta  at  a  cosl  .,f  from  It*  lo 
CVnta  per  I  HMc  Yard,  and  aill  Load  Waf- 

oils  al  ',"»*,  to  3  L'eliU  pee  Cubic  Yatd. 

Whloh  we  stand  ready  to  Prove. 

Send  for  Pamphlet  to  the 

waocbope  mm  uwn  a.. 

627,620  *  631  S.  HalitadEU,  Chicago, 

I  Hbowiaat  the  eheaiieMt  ovdlojd  of  haniUlna;  earth. 

10-Ut 


The  MATCHLESS 

SELI-L0AD1N0  AND  euBJ-flvattaaW 


SCRAPER 


I! 


ALPH  R.  OSGOOD'S  BOOM 
IllltUMiK, 

AiU|.<e.l  to  all  klmlacX  under  water  ea.wvatloa 
Uuanuiused  lo  e<  .rate  M  per  cent,  more  ma- 
terial Iran  hard  le.lloaji  than  anr  taher  machine 
made,  all  Ihlnca  beUiic  rnaaL  lUuetraUse  pant- 
phli  la  csaanaratlea  strata  sheeu  and  estlmatea 
furnlsheil  on  appllcale  m.  >aaT~  rlee  I:*uisixmu*» 
Nawa  Vnt  VI.  hare  147  \Tdalwas  OMhajll  * 
JIAI?  SaUIII  ruS,  aT  Slate  aa  Alhanr.  »•  Y„ 
sucvesaora  to  Ralph  H  OstrooiCffroT.  X.  V. 


K<w  Utfht  .Iran.        In  hatMllliia  1  sdapuUl- 

ltct...arloos  uw-s  l.pmnauDced  "  aAICHllSS' 


R.  R.  TRACK! 

Rapid  Track-LafiiE  .y  Maetoery. 

Great  cart  cut  hi  Lajlar  Kalta  and  Tlea 

Send  for  ctrcubu-. 

MaBWal  at  HOLXAJf, 
litpearleini  81.,  CUcnfO.  ItL 


^*«e«s  a.  /■  ,.ll>s 
Tile  drtref  operate,  tt  w'lh  jrerfect  ease.  rno. 
tractor,  ami  oihcr>  liavlna  dirt  lo  mote  should 

i  ,i  It' i  Mi  M  tKIMi  ml  ItrtHAIUlM. 

WMCJ  s  patcnt  Road  Machwe. 

imsjcasamraf  nuts  strrrsisi  ssu  rat  esrsEar 

Tf  ana  aawnrr^astaiAsss  ibul. 
W»"aattStrTONTRlAL.T 


tt.-"  of  ■  1 1'    — '  "  nasjseheraptr. 

8.  PE KNOCK  A  SONS  CO., 
Keaaett  Nsuars.  Pa.  aad  Fort  Wajns,  laa. 


l*  a  X  i :  >  'V  J*. 

P.  B.  BROCK, 

Solicitor  ol  Patent*, 
615  7th  8t,  orpoutfi  U.  8.  Patent  Office, 

WAMIISnTOS.  I>.  C 
I  refer  to  any  one  connected  In  an  official  ra- 
pacity lathe  V  S  l*atenl  IWnee. 

TRENTON  TERRA  COTTA  CO. 

Sewer  and  Drain  Pipe, 

UUNMI  TOPS.  tIAKDKN  VASEH,  etc. 

P.  E  003GE0VE,  Agent 
02  Cortlandt  Street,  N.  Y. 

Cor  rea| sxideoca  with  Conlraotors  sollciUxl. 


JOYCE,  CR1DLAND  &.  CO., 

OoiB«r  WvaadoUe  Street  and  BailToad, 

DAYTON.  OHIO. 


BRIDGE  DISASTERS  IN  AMERICA ; 

The  Causa  and  Remedy, 

IIY    I'KOFENIOB  OKOHue  L.  Vt'tiE 
l*nce.  ',*-.  cent*  each  ;  11*  per  hundred 

d  for  sale  by      OKO  H  FROIlT. 


McDERMOTTA,  BEREA 
STONE  COMPANY, 

IIHI  Sii|M  rlnr  Sln'ft.  Clvteluntl.  Ohio. 


ELBA  IKON  AND  KOU  00.  llimitedl, 
MAJnTPAcrraaaia  or 

RAILWAY  AND  BRIDGE  SUPPLIES, 

Merchant  Bar  and  Sko/p  Iron. 

OOk:  SUUillill  ul  f  itar  Sindi.  ni^'rit  fi. 
DANIEL  F.  COONEY, 

BOILEH  PIJiY».  BllftTT  IRON. 

bVlLKH  n.l'ES.  NAJL>  AM'  bPIKBB. 

BOILER  RIYaTTH,  -  PINE  "  FTRK-BOX 
A.<D  CUBA  II.IW  IROS, 

HOMO.  KTKEL  BOILER  PLATat. 
«»  Waahlaatoa  Nlreet.  Nesr  York. 

DOUBLE  GATE  VALVE8 

T*)~.«3  Beat  lxx  til©  "M'r.'niTeti 
m 

OAS,  WATEB  OB  STEAM. 

From  H  in  10  rnchra 

D.  KENKEDr. 

4  and  U  (laid  etreet.  New  York. 
[W  Feanl  for  dlncxnlat  prtea  laa. 


■'ill.-.,  or 
OKINriRTOSES  OK  ALL  SIZES  AND 

(iRrrs, 

And   Mlnera  ol  DtilVIHw  Mooe  «f  tbe  Finest 

ynaiuy.  '  11-tt 


BLirK  PROCESS. 

Oapbaa  of  tractuna  anal  to  any  part  of  the 
I' nund  Kialee  or  Canada  by  return  of  nmaU.  or  by 

ezpreas,  C.  0.  P. 

n.  r.  k&aubx. 

1IM  Broadway,  Kew  Tart. 


Google 


 a, 
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Arlralaa  YVrlla.  _Wl!«.„ 


te== 


AaakaUn 

Barter,  jk- 1.  ,  Waahlnawn.  D.  C 


'*»  Jicuelul.l  ».,ii,.lu-  u> .  L»a  luD  

Yh.Xrw  Vom  HiMlc  Work.,  X.w  York.  X, 


X.w  York,  X.Y. 


Aankallrd  Plac, 

A-WaUI-l  tarulutta  lroa  Plan  IV.  X.w  Yurk.... 
ni">.  Yaralna. 

«  arr.»  ud  Hf<  Ou,  Srw  York. K  Y. 

Blar  Pro-:  ran. 

Krauaa,  H.  f ,  X.  Y.  


tatax^k  *  Wuta...  Xrrr  York.  »r  

Hollar  Plalr.  a-lc 

UrhUtt  Ka.la.nlc. 

•'  JtTaanrr.  Hip  Li..  I 


Wot.  P..  Xrw  York  ntr 
J  Jaraxa  K,  Xaw  Ywk.  '.' 

'l«-rv,   Ir.tuM  i 

C.  E..HU  |Mk  Ho   

If*.  WhMtelrtU. 

or.  Duatuu.  Mru   

Llan-wr  W    Hal.ja  ataan 
nc*.  a.,  ,/ul  nr.  Dl 

.:«in  Bro«.  «  Lo.  X  Y  and  PhUaJ.Junu. 
.    Piarlii-JInklimaid  Water-  «  ark.. 

tt  ',■  Mf*  <-»■.  Slew  Ynra  aH  H 

.        A.  H  1  Bir^rr-Ja  Steam  Pujun  Work.,  \>.r  Y„rk 
<;laT|o«J.U-an.  l-onif.  WotE*.  llr.-.alre,  S.  V. 
(  oar  a  Ma,         »,,.       .  Hamilton.  I  *«, . 
DarXImn  "teal*  Pump  IV, 

W.; 
pa.  | 

Cu. Tii 


knginkeks'  ki.ppliks. 


;j  BENJ.  PIKE'S  SON  &  CO 


roona  Ma, wall 
Da.triann  strati.  Pump 

•-.  Imtlajtapulla.  tail 


928  BROADWAY,  N.  V., 

kuxurat-rt  ana  or  rr>i 
EHODfEEEINQ,  BtfBVEYIHG 

aid  IflNIHG  ISSTRtnraiTS. 

Srw  Ilhoiralrd  Cat. 


KN<;i.\EKHN  HUPPUT-a, 


W.  GARDAM  &  SONS 


:,lnaWi»fcit.  Yurk.  X.  Y 

.      J  M'fil  Co..  Wkunrt 
Knoalra  attorn  Piarar, 


lataa 
Wonalnal. 
Kailraad 

Vajiilrrli'lt 


 ■  -•  J  «  W  *,(llK««i..lU»  

IkMlua  Hri.Uk.  W..r*a.  l*.«ioti.  Mm*   

i  >T.t  rt.1  Hri.tc*-  r<u  \»w  Yurk,  V  Y    .  „ 

(<>rr*»tat^]  V,  tdi  i  .....         It,  rl  u,  CI  

Whwhji.  lirl'ltjfO*.,  Sew  York,  S.Y  

r-i-(r.il  lirkjjfa-*  Inm  W.rrk»_  IWr.ilt.  Mi-h 
Earle.  Mi tlrt  A  I'i^rttm,  N  l^rnU.Xu 

K.|dfa>  tlwr  irufi  i  .x.  WilmltiKKMi.  Itwl  

lUwh-.tiis  k  K  .  xprttlRII  1-1.  Mim   

tLe>mi*m»  HrMo  i  n  1-KUburM.  P4  

K.Iiit  In. ii  rlrl.i/.'  .»  Mt.i)iir>|  I  ,'lrv, 
f tak  H-jtlU^  Mil 


.  ..  Yoti 
ilM-klw,  X»w  Yortt.N  V.. 

V«rtt.  X  V 


iwii»M*-n..  WatfrCV>loi_. 
■iJdn-otf  K.?>ui%k»hi.h»  N 

KET7FFEL 

127  FaJtw  rknat, 


Icarur.  of  III  laitn^,  i 
full   fli-acrlrrfli :.n 
DnauuxhiitiK  B»d 


MUba 
.  I'baloa. 
Tk,ua.  CotniMUara.  Fjiici- 
Ntatlcnt-ry.  Aoav 


ii(  no 
iaarta 

orrrlni 
rolil  I 

aod  rirld  nil 


n.atii-al 
I,  I 

IMC  81 
I  "ill     ilHnll  >>n 


IMPROVED  ENGINEERING 

INSTRUMENTS, 

NO.  96  JOHN  STREET, 

MW  YORK. 


ESSKR, 

BtCMt, 


I  . 
>'  I 
Ik 

.»m 

Till 


S««rt  Piaa- 

Aknin  Hra.L 
I'.  luawa  YltT 


'"iHlttkixd:::;:; 


VVMalian  h.in„a  (  „  ,  >.«,  (^laa-laM.w.  v.  aii 
Nra  Yurk  .  .    i 


l>na  rtrlilai-  *..««.  Baa'rr  r'alU.  Pa    Ik 

ptuautxvilV  llrour  U'orka.  X  »  aaa  PtiUa.  ..  »lll 
aUka.  *  C.aiaun.,  I  MBatju.  Ill  »lll 

1v«m!^^W  -IS 

Wnwtfht  (run  Brld^       Uuhn,  ti   vlll 


tTr  *  t  v>4r^Thbtlditl«tpbiA.  Pa. 

...j  aku  W*Ji.»i-'iti|.t#b«»M  |<r<>>  M/«. 

Cix.boalli  Ritait,  Jnd    7!TT 

Howe*  L-rAiaau,  >»*  York,  H,Th 
CkBtlHt*- 

•  h«t»-r  fHi^l  CaMlnck  CVjl.  PkJIm.,  f<«  , 

Kustnn  dk  IVtikHI.  V-w  York.  f».  Y  

Ontrftt  iVmrt tkkdt* 

llnuvj,  Jumi.  S»w  Ynrt.  X,  Y  

Itrm.kA,  sku4,HiIin>  dk  «•■>,.  x*w  Yorfc.  1*.  V  

J«iliB»k,  .ri  «  W.liuiti.         York,  S,  Y  

Maai-rlu.il l-  »,  L.  «  C<l.  Jt'ew  V ur»,  K.  Y  

while,  J.  a.  c  Mrw  .  J4*w  York,  N.  Y ..  ..... 

>«-w  Vofk  Cvx.,«.i  o,,..  X«w  York.  X,  Y.  

NY*  ^udavl.-^m.ui  l-.v.  .N*Mrv  York.  S.T. 

S-.no».  f,  o..  New  Yofk.  .V.  V  

(  •iilncmr.  f»r  Pablh  Work*. 

Ttumrln  r  X  llrv  jmnn,  Tutf.}o,  U  ., 

i.tCttt-.l,  Hult'li  h  ,  In>.    X.  Y 

Row* i  ti  t.  W»rrrD,  -S'kw  Yo*k  -  -  

t'ontrnclar*'  FI*hi. 

L'jntr».'.ara'  fUttt  i*<i .  flnlYBto  X.  Y  

CroMMrd  »  n«ii, 

Audrr-..  K.  Om*  VurkiMl 

Bp*«ng»T  *  KiMtwil.  New  Yorl 

°^rf  AlUa«y.  X.  Y.  . 

tv.an.j  Hfj;  ,  ....  L,„ki._.M.  >  V   

Ilea-lr-Mir. 
/fan  KJi<c(rieaJ  Nupiih  Cn  .  N 
wye*  A  oln^f.  xi-w  York. 

EALUVMliiM.. 

((".Cain.  Mi..., 


rn-nl      TrrY*  i  <itu  r'.i 
Hhprt  l'llrk.». 

Jenkln*  nr.*  .  >'■>■»  Y«rk  imI  H^ton  

cM*tU.»rrr. 

kr-^tin-n  XTuw  Y.  Sew  Y««rk_  X.  T  

l<trxrl  f'HNliHir*v, 

i*<4"rl  Fran* 

Bilik        kin)  ft.li  <-.»„  ntuiMir,!.,  |'a  

Trufll  I-*>  Xnm, 

i1i-lj*nstvn  *  Mulnuu,  <*h 
Ynlvraniltl  M  ,  ,h  u.:ih. 

^cVM'liirili  \  k»l»»  M»D«fMCtau.  Iu>thm 

HtrtUf  it Tif  Co!,  UH-kpiirt/x,  Y  

Hutrliltniiii  A  AVriMliittr  AJI<*ffhiTir 
/•riakln*  lir*-  .  X>«r  Y'-rk  miri  l(.^ii  « 

KFowaJr.  r(  ,  Y«rfc 

-  rk,.<  Y 


>r i-:av  vohk. 

lmp-->rt<-r«  kii-1  M*nuftt<tan*»  of 
DKA>VIN(i l'Af'Elt*.  TH.VClN'.  CMtTH.  DRAW. 
INO  MATRRIAI.K.  .sl*ltVKVINO  INKTKl" 
MENTH.  CHAINS.  RODS,  KTV,. 
KXCKOIOK  MCAML'RINd  TAPES. 
ANKRn.f)  A\r>  MCRtTRl  \U  BAtfOMKTCRM 
tUtiil  for  kn  IIIust^UxI  CaUlninic 


G.  S.  WOOLMAN, 

I  III  FIXTOM  Wrr..  IV.  Y. 
Tt-aaaalta.  Lrkola,  ProAIr  Paper,  Plrldl 
Hooka,  Tap*  Xlraaurva  ami 
Bra  wins  •!  air  rial,  ol 


r.  E.  BEANDIS, 

ENGINEERING 


sJfw. 


a 1 1 


•  ',  Mt, 
'Kill 
Uivtr 
-rra  i 
ralai 
t'araia  II  A  . 

"J^Koa  a. 


iv,^3si;i-^;»;*£l  elm 

rattrr.       Ill,  llulrukr.  Kaaa   i 

•  raillaliaa. 

Ooaara,H.  A_  a  !>>,.  Jr.  York  Ml 

Walrr  Mrlrra. 

IL.ar  Wat.  I  Mraar  fx. .        York  aiul  H  -ion  |, 

NatloaaaJ  M,  n  O...  X...  v„rk.  S.  V   I, 

ran,,,  vi  ator  MrtaH',^w.itTaaK».  M.i-..   ...  Iv 

Halrrandl.a.  tYarla.  rl.aallraa. 

l  an...^c  «  larr.  s.w  Yurk.  x"V   ,| 

M  atrr  Wkrrra. 

I«'tr«l.  Jaa..  4  Co  .  X  Y  and  Mnrlarnrlil  u  ail 

Wratrra  wLral  *-r«prr  r„.  at. 

Eiaaira.  N.  T  


W.  &  L.  E.  CURLEY 

rrtoY.  n.  y, 

Manuf  a^turrnt  of 

and  MarYeyora'  In- 


INSTRUMENTS, 

ti  Polecat*,, 

NEW  VOHK. 

Mokua". 

of  Oral 
onar  •• 
I  rii'.-" 

Prlctvtlac  of  InalniBieaU  fumMBrd  tin 


Uluatratrd  Prior  Uat  or  a«w  Im- 
un  aprlxalina 


Largest  House  in  the  States. 

Ha.  Honsifli  k  Ot., 


WM.  J.  YOUNG  &  SONS 

MAT )  I  KM  ATI  (.'A  L  A    I  ■ 

Engineering  Instru- 
ment Makers, 

I m pro v tad  rn„H,  H  aad 


.  Mf*  Co  ,  tVhUl*afO  

u  jliarmnu  I  it  •■  rnmni  I  da, 

AKM-,  UcrnK'  ta  A  Co.,  Mi  Mt>  , 


lit! 


,  r 


Hutf  at 
UaVdllll.  W  I 
If  T 

Owrirv,  W,  a 
H.  l..  .-.t  iin, 
lUliiur.  kVUv 


Yi' 


.  N.  Y. 


iBJi.  N*w  Y<i 

rom.-N.  Y 

Mai.  Y. 

e  ii*  i>>i|  nu 
«»aiiitrii>*, 


■  REMOVED. 

"  Engineering  and  Surveying 
INSTRUMENTS. 

Wr  hjv»  eioind  iudt  our  tir-w  <ju*n.  fv.a: 
3  71M  ChrMiiut  Mi  mi, 

rhlnrrr.  w»  r*n  rur*U  (bo  h^i 
i  tht*  iiMtiiiirY 

KNOX  at  SHAIJC,  pliMkiti 


tin-inini. 


ftaC. 


1 4  t^wcr.  Srw  Y«rk,  a1* , 

■    ft  vh»in.  HuudpUiiiiM  

l*n>»Mir.  IICTUL,  CukCtnBatrti,  O  

HkP.  Nr. r.j  ,  K.mi.  *  i  i .  >>»r  York,  Jf.  Y. 

I'MKLir  :.n>   Vnrt.U  Y  

HftUtl-  '.ft*.  T.  F  -  OiurlauKil  

W... .14*^.1,  II.  -I  ,  N.-«  Y.-rk   .V  y 

Yo»oir.  Wm.  j  .« itul^«iph^  i-» 
Knr  i  *•<•*, 

•LTAiH*  dVmcl. 

LrlTeL  JlU-.A  . 

T<n|.i_  Ju*c|ih  C. 
K1llrr«. 

riii.  Sr~*rk  r-lllfrtng  Co  . 
<:rl.id-l«Bp». 

M<i/«cratK-ii  «  Bf-rtu.  stiitw  to .  Clevrl 

ll«ll*IIU|l  k.ll|Cllir.. 

4>n«-li«r.|  x  linn  .n.  Nnw  Yurk.  S.Y  . 

Mdwa.  .Ik.  Jitw|ih.  N«w  Torfc.  ft.  Y  

(•tMllli.  ft.  I!.,  *  (-».,  VMi.-tiiMt-'  N  H  

Hkainli.  J  .  !»..  Newark,  ft.  J-    

Hydrauta  'Kir*-. 
Chnpaaian  Y^vc  m  f*.  Co  .  In  aliii*  i>rc^ar«1.  Ttfim 

alaJluM  Juomhi  A  <"n,,  New  York   

Linlld*  V»ivr  Mfif.      .  Yi-or,  N  Y  ,  

Mohawk  A  lluvUMia  Mf».         Wat^rfora.,  N  Y. 

Mt'l^an.  iuhu.  Xfw  Y*-rk   

rut**.  K.,  «  i'o  .  lloHo-c.  Ma«*  

v,'...!,  ii  ».  a  in.,.  (Vu^phla  


Ira.**.-*,  Prkwliiw  «J 
iTofilu  Pkpt-r.  »tc  A 
o>tnp|i?rf  ai>«ortmciu 
>-*f  Kawtnttrr*'  8up* 
iiUtM.  PkTtii'tilar  kt- 
tTCultoa  paid  to  R«- 
i»atrln<  Inalruineota. 
Illu-inil^l  l.HUll.«n.r 
^■f;f       ill 1 1 ',LU.-alliHi 


Wood,  H  Ik,  A  Chi 
Irwa    II.  am-  iWf 

Otirot^pr  Hrui.  *  0 


kaUrly  Hmllirml  Miller,  l  h|ii»aio. 
•l>j>at:t'->  in-'aUrliUv  <t  Knt.f  «     ,  N-w 

Jraa  i'ly-  ru.i. 

CiDnaiintl  «  N+wpc«rt  Iron  a&J  llf 


York.  N.  Y.kU 


r  York.  J(.  Y. 
Vinra.. 
■  A  Co.. 


HERM.  PFIaSTEfT 

k.  niTGon  k  cf., 

Mknufactum'  of 
SURVEYING 

EHGIBEEEIHO 
ISSTE1IMENTS, 

111  WES7  nrTH  STJCETT, 

HOUkl  XII.  II, 
CIKCINNATI,  O. 
AU  Icioih  of  rrixiiniig  pnmiptlv  don.'. 

 IMtOFKSHKIXAl,  

WILSON  BROTHERS  A  CO. 

<  Ivll  Knarlnrrra  aad  Arcbltorla, 

' N  ^^l?K.S».  §W»iCHIA-  i  TRANSITS  AND  LEVELS 

Kiu-*.->*  .mil  ...limB^ra  uiAur  f.ir  rnitwav  UneK  , 
l  iana,  .prt  io  ailu5»  ,..„!  ratlma:.-*  furiuahr.t  r..r  ,t,r  "H,Tlr  ^'""at  drllrrry  taiual  Imi  plaord  XoW. 
rtaifi.  Iirlflirea.  "taUora,  taarhlar  ah»pa.  aturlnr      Coanplrlr  Ktock  of  E.MlIXF.FIt  S  trTATION- 


Ka.  4t  MorUk  Saaaraifa  a,,.,  aa^n.^ 


Instruments  of  Precision 


KhTABIJ.-illKJ-'  ll"a  < 

WILLIAM   T.  GREGG, 

HakMl-FACTVKkM  or 

Ktiiriiu-rrliu;  und  flfntnff  In<.trnmfnt«i. 
77  afalton  airfpt,  tV«ir  York. 

CRlMTERMAN~fl   CHAHSS    AND  TAI*E». 

m  -aaaaw  a,    ,    a  m        ...I    .If  a 

lra"-'"l'1"  ""■  

IMPROVED 

ENGINEERING  INSTRUMENTS. 
BUFF    &  BERCER 

ktaarTAm-aka*. 

N.>.  0  ProTlnca?  Co«p«, 
lllu.tralod 


CIVIL  ENGINEERING 

ataauaavrlaraal  hv 

JAMES  PRENTICE 

ITJB,  Hroadi,.), 

xjcw  York. 

raSSS   fw  Wd 


•Jaoutaatrr  Iron  Wurfca,  t^llailriaaka .  V 
"    .  PHtatiuntn,  rV  . 


II.  a  Dm.  Burlltuttaio  X.  J... ... 

dr^^Mi^hlti.  Co^liradlai.  Pa. . 


nrit.  iirMirea.  hUIIom,  ina.-liltv  nhr.pa.  miirlor      rnanpltia  ale* 

bo.rara,  Indrj.  ilarUloe.  ami  all  rratf  ntrrta*  ami   

arrhltrctnral  .liwinmi.   c„natnarll,m  .rf  nMCIa    ERT  «"i»lantlj 


H  arrti  I  'd.-i  a  1 

'.Vooil  H.  I>..*C 

JarliK, 

Jr»T.*r.Crt.iliiiJA  Co, 

.Tlltr  hlllrrjr. 


BLATTNER 

f<>r  ratalnarur. 


A  ADAM. 


t.  r. 

«a«-  > .    I   <>  .  ur 


^r'^'ilorna  Wool  Co..  Kra  York, 


ISAAC  S.  CASSIN 

Lata  rhlrf  Rnslara-r  Walrr  **-t»art- 
■nrnl,  Pbllaalrlphla,  ' 

7  WATER  WORKS  CONSTRUCTION 

ARTHUR  HODGES, 


CLARENCE  W  LUNT, 


Snrreyors'  ami  Engineers'  Instruments, 

Level*.   ChaJii8,  Tape 
Unr*.  Ii-rtkwhur  h^tJ-'inirotfl.  Ia|xrK,  *u-. 
Sjlir  iitnnufiufturvr  *  rf  Rjintti>l|)h>  lMt*nt  T*i«s. 
•K^pe(*ofnpaATkPk, 

:»l  W,  FOURTH  ST..  VOK.  WALSH 
OtooM  24,  CterUate  B.iIMId*.. 

rfrKtniikU,  n. 


To  Civil   Engineers  and 
Surveyors. 

»«  havr  rraao.rd  Iran, 
Nrvrnta  Acre r I  to  oar  nau 

8.  E.  COB.  SPRING 

SI  DOE  AVXHUK. 

To  Mniurrra  rlrtnna  ton  d.yiy,  n  aranld  atau 
l!.«r  ,.iir  ntw  'ifllr,.  w  wlrbln  r.n.r  I:  . .  in  „l  Silh 
tb.  Krailtnr  H.Uroaa!  Parol,  and  baa  direct 


EDWARD  KAHLER, 

1,761  U4  UR  I  Mat,  I.  t.  WiiiluiM,  [i  c, 

Trla^nicwM 


toraala.  tV.ir.H  «rr 


(Uaaara.  Ejrjilrrra  and  Itlnrui 
Mnuufai  ttirrr,  of  Antniouaalrai 
In.trumrnu.  KcpaJmur  of  " 
l,  it,U.i  u 


ELECTRIC  M  AN  IT  FA  C- 
YrRINfl  00  . 


WATER-WORKS  CONSTRUCTION 
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VITRIFIED.  SALT  GLAZED 

SEWER  PIPES, 


SAYLORSpcementd 

Strongest,  Cheapest,  Best,  and 
Always  Fresh. 


Porter  k  & 


MANUFACTURERS, 


NEW  CUMBERLAND,  W.  VA. 


a  JW^J^OI    /       TOR  Mlx  BT  ^  lkuxBIS  IN  MABOKS  MATMUA1* 

jSm^y   JOHNSON  &  WILSON,  General  Agents, 

KK.MI  roB  ftWULAH.  g|  l.lh-rl,  mrool.  »»»  Tor*. 

ERICSSON'S  NEW  PATENT  CALORIC 

PUMPING  ENGINE 

.  wkmi  i«p~.  fc.  laa*. mt-rSoon  '*  ^ 

In  .-air  .*  .-.MMitry.  . 

AiTalon.  "f  furl  will  on.«rr  '"r  SL-!3=-«i>. 

cWannr  than  rnal  or  oiw-r 
prl  tu  KfurU*  II  ' 

lTlr.  f.K  H-toch  c7lln.tr.  I.iiniroiut  V<l|»Uo«L»rr 
hour  M  fr«   vCuk  |»  ljiw   »*>° 

pnr»  for  iWncu  ryln>.W.  iwnplwi  MO  MlllllH  P« 

h.«ir  .TO  foot:  Will.  oaa  lurMC*  WJ» 

Wllii  cool  fMmaor. 
MSI  for  l?-lnco  oTllndor. 

por  Sour      fool  I  otlh 
priro  for  duptri  13-lnoh  1 
Halloa*  l"*r  hoar  90  Uo»  •  -  ffifio 

af»fitiired  bj  ton  DwAmstor  Iron  Wcrki. 
C.  H.  DELAMATER  &  CO., 

l'HDPKUCTOBS, 
No.  10  c:«r>Un4i  m..  >■  v.  '»)■ 


WESTER^^  CO.'S 

Wlioelecl  Scraper.  »r  Self-Loading  and  8*lf- 
Dnmping  Out. 

|M  implrnaroi  In loo  world  for  <lr*dlo»   Wmofc-.  dur 
.  man  a»l  mm   nipon-do.  •  »<' as  and 


^wCSS'Srr.l-r  .."SoTi- nlUlJ  foot  Boot ^HaU 
rWA«I&«»  kSw.*i*  Ttaolr  Pal.nt  All  »o»l 
Hood  oorapor.  oitn  dimblo  bottom  and  alloc  cwnliwod, 
tBm  all  oUwrn    ^oad  for  clrcuUra 

WESTERN  WHEEL   SORAPER  COMPANY 
Mount  PleMinn  t,  It*. 


INCERSOLL   ROCK   DRILL  CO. 

ROCK  DRILLS, 
COMIMIKSSORS 


FoK  MINIMI.  URADINO.  AM'  TVSSKI. 
IM    AIJ«>  El.KlTRlr  IIATTKBIBf 
ANll  l»KNlrRAL  Ml.VIXll 


1    I'AIi K    I'LACE,  N  BTW  STORK 


IUu.rra<"dcatalon>"«  funn-pod  "»  arnillcoUnll. 


U.  S.  MINERAL  WOOL  CO, 


RAND  DRILL  CO., 


Tor-  hrol  HOS-COSfDUCTOB' for  Moani  ud 
Waior  flue*,  rlond  for  Mmpto  «nd  rlrvolar. 

■  O  CorlUndlM..  Now  % or*. 


DEAN  BROS' 
STEAM   PUMP  WORKS, 

INDIANAPOLIS.  INO- 
Kollrr  r-'r-rdrra,  S'lf •  P»m»i, 


1111  iii  ihmI  wh  >  . 


%  *•  \»  York. 


ROOK  DRILLS   AIR  COMPRESSORS. 
General  Mining  Machinery. 

Temporary  Binders. 

Wo  or  1*  now  roady  I"  taralak.  Toioimrai 
Iiio.1t.  r,  r  Eaiu»raar. ,  „. 

Prlrr,  po.t-polrt.  ,1.4... 

u  I  1   U  rl<' 'BT.  1MMH  UolMiox.  N  > 


BRANCH  Dff'V^  r 
MANUFACTURERS  OF  ,.5, 

CAUGHT  IRON  BE.^S, 

W  ^ERs  AND  ARCH'1  yl 


I  MACHINERY  1 

XT  FIRST  HANDS.   IMMENSE  STOCK. 

H.  B."sMITh'maVhIN*E  CO. 

925  MARKET  ST., 

I'tlll  llill  Pott  V  PAVi  1  •  s  x' 


i  water" wheels, 

TiU  R"-«  i*  layrtrtanvcaVi. 

I         lin**'  It  R»«iii.'.^l 
H.IMIOIII  '*      •     1 1  i  ■>..•"< 

I     KI*M*  ir«  rMlph>e<  for 

I,  IWC'  SWDI  fTTN?   Id)    llMMSf  111 
J  AX  t.rjm  A  t"*>. 
Hpnnirr.p'i.l 
1 10  liberty  at  " 


|  ,1-1,11. l.rd  1M4. 

JC.TOOD& 
SIMDNTON 

rATCHHOK.  K.  J  . 

ENGINEER* 

AVB 

MACHINISTS 

rhu.  Iloap.  Jntc.  Hop* 
■  «hum,    ond  " 
Mo<1iloorr.  Ho 
rim.  BohStn,  o 
AlMil  for  ^lArh«•r•»^ 
iMi-m  Amr  Sow 

(lor  ODd  l,«W 

ruiutilnrd.   A  loo  i 
Ud  OlOlUOlTO  Buuiiifor 

won  of 

11  tl      N  h. 

Baiter  Patent  Portable  Steal  EBUne. 

klr^U  of  llrbl  |-,orr  for  ilrinnc  prloajoT  prioouo 

EEEtToattim.  •«  "»«»  '*  rnnoultur.1  0.0I 
m.-.  l.u.k-ol  riir|«-r«.  and  or.  foiuiiAnl  at  U. 

foDoolortloo  orlcto:   

1  iioroTvooT .  »im 

3  Ili.no.  Pirorr     .  Sdt  »»•  H.o»  l'owrr  JJ> 
It  lluror  Hoorr    ..  :V»   *    HororlWor...  3U 
Srrol  for  .loo-rtpfl*.  <-m-ular  A.Mrroo 

J.  C.  TODD  &  81I0ST0H, 

rATUtaoN,  if.  J., 

Or  No.  10  —  rrlay  Mrc*!,  Now  Vorlt. 

CORRUGATED  AND  CRIMPED  IRON 
ROOFING  &  SIDING, 

IUO>  HI  ILDIN«S, 
ii.mTTv.  mm  1    OOOot*, 

.  .irsk  k*.  HKYuaara.  usnwss,  rr.. 

M08ELET  IBOI  BUDOB  AID  BOOT  00, 

.   It.  )   \lr.rl,  Now  lorll. 

VENTILATION."^^; 

atkiv  a  imioct  rnawn.it  aururw  .  s  1 
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